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Title
Community-based Brain Health Program to Address Dementia Risk (C-BBHP)

Principal Investigator and Key Staff

The trial is sponsored by Posit Science Corporation (PSC) and is funded exclusively by the
National Institutes of Health (NIH). Posit Science will be the recruitment, enrollment,
coordinating and data monitoring site for this clinical trial. Key staff and site information may
be found below:

Principal Investigator Thomas M. Van Vleet, PhD
Senior Scientist
Posit Science Corporation
160 Pine Street, Suite 200
San Francisco, CA 94111
Email: tom.vanvleet@positscience.com

Co-Investigator Henry Mahncke, PhD
Chief Executive Officer
Posit Science Corporation
160 Pine Street, Suite 200
San Francisco, CA 94111
Email: henry.mahncke@positscience.com

Co- Investigator Kristine Yaffe, M.D.
University of California, San Francisco
Departments of Psychiatry, Neurology, Epidemiology and
Biostatistics
Email: kristine.yaffe@ucsf.edu

Clinical Trials Manager Sarah Jane Grant, MA
Clinical Trials Manager
Email: sarah-jane.grant@positscience.com

Research Coordinator Kathy Wannaviroj
Research Coordinator
Email: kathy.wannaviroj@positscience.com
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Site Investigator and Study Location
The YMCA of San Francisco will provide the orientation, support and troubleshooting to
participants regarding all modalities of participation in the program.

Co-Investigator Wesley (Chip) Rich, M. A.
Vice President of Operations
YMCA of San Francisco
Email: crich@ymcasf.org

Overview

This is a validation study to evaluate the acceptability, feasibility and preliminary efficacy of
the Brain Health Program, a multimodal curriculum covering dementia risk factors and
evidence-based change interventions. The goal of this study is to evaluate the Brain Health
Program in individuals with identified risk factors for the onset of dementia and to prepare for
a large-scale efficacy trial in this population.

Specific Aims

This study will employ an evidence-based Brain Health Program curriculum, which involves a
twelve-week, group-administered, personalized program designed to improve brain health in
individuals with identified risk factors for the onset of dementia. This is a single-arm open-
label feasibility study, enrolling older adults with Alzheimer’s disease risk factors in a public
health, community-deployed, group-based and individualized multimodal Brain Health
Program (targeting, among other domains, diet, exercise and cognitive exercise), with a set of
baseline assessments intended to characterize the population, and outcome measure to
evaluate the usability of the program, as well as preliminary efficacy to reduce dementia risk
factors.

Background

Presently, in the U.S. more than 5.7 million Americans are diagnosed with Alzheimer’s disease
(AD), the most common form of dementia.? Prevalence of AD and the associated costs to
individuals, as well as the health care industry, continue to grow, as our population ages
without an effective therapeutic approach. Fortunately, there have been significant advances
in our understanding of the modifiable risk factors for dementia and interventions that can
reduce those risk factors. The primary goal of the current grant proposal is to design, develop
and implement a small group-based and individualized Brain Health Program for older adults
at higher risk for onset of AD (i.e., individuals with a family history of AD, genetic predictor,
or current AD-related vulnerability) with the goal of promoting greater access to — and usage
of — dementia-mitigating interventions intended to extend older adults” functional
independence and delay the onset of dementia. We will design the program content in
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collaboration with brain health experts at the University of California, San Francisco (UCSF) —
Drs. Kristine Yaffe and Deborah Barnes — and work closely with the YMCA of San Francisco
to build effective enrollment, administration and tracking strategies in a manner consistent
with the successful behavioral change infrastructure, the Diabetes Prevention Program, which
originated at the YMCA and is now supported by Medicare as a novel public health disease
modifying program.

Our community-based Brain Health Program (BHP) to address dementia risk is based on the
following three key ideas. First, dementia is, in part, a preventable disorder based on specific
modifiable risk factors that, in aggregate, account for nearly one-third of new dementia cases
every year. Second, risk factors can be addressed with specific behavioral interventions to
lower dementia risk, as numerous randomized controlled trials have shown that these
interventions can improve cognitive function and reduce dementia risk. Third, access to and
usage of brain health interventions can be driven effectively through a Brain Health Program
that leverages the behavioral change infrastructure of the successful Diabetes Prevention
Program (DPP). The DPP is a model curriculum for a series of group-based classes that drives
behavioral change in diet/nutrition and physical exercise to lower the risk of type 2 diabetes;
developed, validated, and maintained through a close collaboration between non-profits
(YMCA), academic researchers and government agencies (CDC). The success of the DPP is
grounded on the knowledge that behavioral change is difficult, but may be facilitated best
with support from coaches and peers. The DPP has had enormous impact across the US —
engaging 325,000+ participants through 3,000+ organizations, reducing new cases of type 2
diabetes by 58%, and reducing health care expenditures by $1.3 billion annually.

A multi-modal Brain Health Program delivered similarly to the DPP has the opportunity to
significantly lessen the health and economic burdens that dementia places on individuals,
families and society. Moreover, this unique program, unlike similar initiatives, will be
administered in communities (i.e., not constrained to a healthcare system), supported by
fellow members of a community (i.e., group-administered and supported by peers) and
individualized (i.e., not one size fits all). We will accomplish the objectives of this proposal in
accordance with the following specific aims.

In collaboration with subject-matter experts in brain health science (UCSF) and community
program development experts (YMCA), we will develop a brain health curriculum in
accordance with current guidelines set forth by NASEM, AHA, AAN and the WHO; combined
with a delivery model fashioned in the likeness of the successful DPP via collaboration and
guidance from veteran DPP administrators (YMCA). Far-reaching awareness of and usage of
this curriculum by public (government agencies and community health centers) and private
(corporations, healthcare providers) entities could alter the course of dementia — just as the
DPP has altered the course of type 2 diabetes.
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General Study Design

We will employ a single arm open label feasibility study to assess the Brain Health Program in
individuals with identified risk factors for the onset of dementia and to evaluate the usability
of the program, as well as preliminary efficacy to reduce dementia risk factors.

Approximately 100 participants will be recruited, assuming 20% attrition, to ensure the
successful completion of 80 participants. A diagnostic interview will be performed to
determine eligibility. Potential participants will be recruited by Posit Science and the YMCA,
and will complete an informed consent. After consent, participants will complete screening
assessments to determine full eligibility based on the inclusion/exclusion criteria (below).
Those who are deemed eligible will complete a baseline assessment. Participants will then
engage in the Brain Health Program, a multimodal educational and interactive diet, exercise
and computerized cognitive exercise public health program that employs 1-hour weekly
group-based training and education regarding modifiable AD dementia risk factors delivered
over a 12-week period. Participants will be assigned into a group up to n=20, and participants
will engage the Brain Health Program collaboratively, as administered by the program content
leader (instructor), while also being monitored and supported by the tech leader (in
accordance with the Diabetes Prevention Program model). The classes will be held at a local
bay area YMCA location and/or remotely via video conferencing (e.g., Zoom). After
completing the 12-week program, participants will then stop using the program materials and
will complete post-program assessments to conclude their active enrollment in the study.

Volunteer selection will be equitable: all participants meeting Inclusion/Exclusion criteria will
be offered the opportunity to participate in this study regardless of gender, race and/or ethnic
origin. Basic demographic data will be collected from participants screened for participation
but not meeting study eligibility requirements to ensure that the opportunity to participate in
this research study has been extended to all potential participants in an equitable manner.

The protocol will be conducted in accordance with the protocol submitted to and approved by
the reviewing Institutional Review Board and approval will be obtained prior to
implementation.

Study Population

The study population is comprised of adults, aged 65 years or older, with identified risk
factors for the onset of dementia. The study is open to all races, ethnicities, and genders.
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Inclusion/Exclusion Criteria
Following informed consent, participants will be screened for the following

inclusion/exclusion criteria.

Inclusion Criteria

1.
2.

Participants who are 65 years of age or older.
Participants who meet criteria for one or more ADRD dementia risk factors

a. Family history of Alzheimer’s dementia (1 degree relative)

b. Genetic marker (APOE4++)

c. Subjective or objective cognitive decline (neuropsychological testing; or self-
reported “yes” to the following question: “In the past two years, have you
experienced a decline in your memory or thinking?”

d. Poorly controlled hypertension or diabetes
Physical inactivity <150min/week per Surgeon General guidelines

f. Social isolation, in which participant rarely or never gets social and emotional
support when needed

Participants who are fluent English or Spanish speakers, per self-report, to ensure
reasonable neuropsychological results on key assessments.

Participants have access to an internet accessible device (eg. laptop, desktop computer,
tablet or smartphone)

Participants are able to attend all 12 classes (once a week for 12 weeks) and make up
missed classes, as needed

Participants are able to travel to/from YMCA location, if they choose to be a part of the
in-person group

Exclusion criteria:

1.
2.

Inability to provide informed consent

Cognitive Abilities Screening Instrument — Short (CASI-Short) scores < 25 (suggestive of
cognitive impairment)

Participants with untreated psychiatric conditions, including substance
abuse/dependence disorders.

Participants enrolled in a concurrent clinical trial involving an investigational
pharmaceutical, nutraceutical, medical device, or behavioral treatment that could affect
the outcome of this study. However, participation in standard treatments (e.g.,
occupational therapy) or use of prescribed medications (e.g., anti-depressants) is
allowable.

Participants presently attending classes or courses like this program that is focused on
dementia risk and behavior management.
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Recruitment

Study participants will be recruited via established and proven processes developed at Posit
Science. All materials used for advertising or recruitment will have received IRB approval
prior to implementation. Sponsor PI, Dr. Van Vleet will oversee recruitment efforts.
Recruitment/enrollment guidance will focus on operationalizing inclusion criteria in a public health
setting, including 1) promoting the availability of our Brain Health Program (BHP) to
community members and referring physicians, 2) describing the benefits and requirements of
the BHP to potential participants, 3) screening potential participants for dementia risk factors
(requiring 2+ risk factors, one of which is age 65+, fully described in the Inclusion/Exclusion
Criteria section). As adapted for use at the YMCA, the BHP will also engage the YMCA
member network (e.g., marketing the program through member newsletters and flyers at our
various branches), working with local news sources to increase visibility of the program to the
broader Bay Area community, and most notably, involvement of local provider networks and
related public health agencies. Our partnership with the YMCA will allow us to leverage
existing recruiting and enrollment methods used widely across several related programs,
including the YMCA led Diabetes Prevention Program.

The YMCA of San Francisco is comprised of 131 physical locations including more than 120
community-based public health centers (e.g., senior activity centers, family resource centers)
and is fully adapted to remote video conference-facilitated program administration (due to
constraints related to COVID19). Via a similar delivery model as the successful DPP, we will
enroll 80 older adults with AD risk factors (up to 20 per course) in BHP courses led by veteran
public health program leaders at the YMCA certified in BHP instruction (i.e., completed
certification training described in the proposed model curriculum). We will collect feasibility
measures, track behavior changes, administer validated proximal outcome measures and aim
to demonstrate a reduction in risk factors for dementia via performance on a comprehensive
dementia risk factor measure (ANU-ADRI) to establish preliminary efficacy.

Study participants will also be recruited both through the community and through the
Internet. Following IRB approval, information about the study aims and procedures may be
posted on Google, Facebook, Craigslist, Reddit, Nextdoor app, television, radio, the study
website, as well as other web-based recruitment sites; in addition, efforts will be made to
recruit participants through retirement and community centers. Participants may also contact
the Posit Science team directly via the phone or the internet (email, website, social media, etc.).
This approach is equivalent to a convenience sample approach, which is universal in
controlled clinical trial recruitment.
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To increase diversity, we will leverage advertising methods and social media campaigns
proven effective in previous efforts. Social media recruiting methods include Google AdWords
(recruitment based on internet searching), Facebook, Instagram, and Twitter ads (recruitment
based on demographics, e.g., men and women aged 65 and older, and interests, e.g., health),
and organic social media and blog posts. Posit Science has also created targeted Facebook ads
amassing thousands of views and app downloads. Leveraging this experience, we shall
construct a set of ads that target specific audiences based on geographical location, age,
income, net worth, and device used. Facebook has a user database of 2 billion and while the
average user tends to be younger and more educated than the general population,’2
underrepresented groups are still relatively large. For example, in 2016, 62% of adults over 65
years old had active Facebook accounts.? Consumer-friendly study progress updates and brain
health content will be communicated to the public via C-BBHP personalized Facebook and
Twitter accounts, as well as on C-BBHP primary website.

To increase yield of search engine and social media outreach, participants in C-BBHP will have
an opportunity to invite friends and family to participate. Such “snowball” recruiting can be
very efficient. For example, the myPersonality study was “seeded” with only 150 users on
Facebook, and blossomed to 6 million users over 4 years.* Across these advertisements the
overall project shall be described as an NIH study on Brain Health with key motivators being,
one, an opportunity to learn more about your brain and, two, an opportunity to make a
significant contribution to science. All ads will embed a direct link to the app or feature a
scannable Quick Response (QR) Code.

Study recruitment materials will describe the opportunity to volunteer for a clinical trial to
advance the science and reducing dementia risk. The emphasis of the benefit will be on
advancing science to assist others with dementia. Compensation will be described in
appropriate terms that are not overemphasized relative to the remainder of the text. No
indication of “free medical treatment” will be communicated. All materials used for
advertising or recruitment will have received IRB approval prior to implementation. If
interested, they will be consented prior to completing any study tasks. The study personnel
will manage these efforts and contact individuals that express interest.

Study personnel are required to follow Good Clinical Practices and institutional best practices

in the identification and recruitment of research participants. This study will be managed in
San Francisco, using standard and established methods.
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Description of Informed Consent Process

Potential participants who express interest in the study will speak with a study personnel in-
person or over the phone for the pre-screening process to assess for general eligibility and
answer any questions. Those who are deemed eligible will be invited to complete the consent
process, either in-person or over the phone. For those who are completing the consent process
over the phone, two copies of the consent form will be mailed to the participants. During the
consent process, participants will read through the consent form with the study personnel. The
consent form will include the purpose of the study is to evaluate the effectiveness of the Brain
Health Program in improving measures of dementia risk, along with the potential risks and
benefits. It will also be emphasized that there is no established health-related benefit acquired
through participation and that no medical benefits will be lost if they choose not to participate
or drop out of the project at any time, for any reason.

To participate in this proposed study, an individual must be judged capable of understanding
the nature of the research and the risks and potential benefits. Special care will be taken to
ensure that participants understand each aspect of the informed consent clearly. The qualified
study personnel authorized by the Principal Investigator (PI) will review the consent form
with the participant and ask the potential participant to explain their understanding of the
study and what their involvement in the study would entail. The designated study personnel
will discuss the nature of the trial, the purpose of the research, the trial procedures, the
possible risks and benefits of participation, confidentiality and the voluntary nature of
participation in the trial (emphasizing the participant’s right to withdraw from the study at
any time). In addition to allowing time for participants to read the consent form, specific
contents of the consent form will be discussed with each participant, and any questions will be
answered.

Participants may invite a friend or family member to be present in-person or during the call to
turther discuss their decision to enroll in the study. In addition, participants will be provided
the option to defer their decision to discuss their decision with friends or family members, and
continue the consent process at a later time. At the participant’s request, the study personnel
may place them on ‘hold” to provide privacy for such discussions. The consent form will
include telephone and email contact information for the study personnel and the PI. At any
point during or after completion of the study, the participant may contact the study personnel,
PI or the reviewing Institutional Review Board to obtain additional information regarding
his/her rights as a participant. No study activities will take place prior to completion of the
consenting process. When the participant signs the consent form, a fully-executed copy of the
informed consent will be provided directly to the participant (paper or electronic copy) and a
second will be retained in a secure manner by the sponsor and be available for inspection upon
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the request of representatives of the reviewing Institutional Review Board or other relevant
regulatory agencies.

Individuals with altered mental capacity who are otherwise not capable of providing
independent consent, or who require a Legally Authorized Representative (LAR) to consent,
are not eligible for to enroll in the proposed study. We do not anticipate the need for obtaining
ongoing consent or for re-assessing capacity. The informed consent form will be changed if
increased risk or other adverse events, which will influence a person's willingness to
participate or increase their risk of participation, are noted. In such cases, IRB review and
approval will be obtained for the revised consent form and active participants will be re-
consented.

The consenting study team member will inform participants about compensation for their
participation in the study. Specifically, participants will be compensated $10 for completing
the Consent and Screening assessment visit (V0), $20 for completing the Baseline (pre-
intervention) assessment visit (V1), $50 for completing the Immediate Post-program (post-
intervention) assessment visit (V2), and $9 for each weekly session completed during the
intervention period (for a total of $108 for 12 weeks). Participants who complete the study in
its entirety will earn $188. Compensation will be provided through CashPass, a reloadable
debit card through a third-party vendor, CT Payer. All participants will be given their
CashPass card (or mailed to a mailing address of their choice) following the completion of the
Consent and Screening Visit (V0). Compensation for the VO visit will be added to the card once
the participant confirms receipt of the card. Compensation during the intervention period will
occur on a weekly basis and after each assessment visit (V1 and V2). In the unlikely event that
a participant must repeat an assessment visit due to administrative assessment or site study
personnel errors, participants may be provided additional compensation for that session.

Participants that consent and complete the 12-
week program/intervention (n=80)

Visit Compensation
Consent/Screening $10
Baseline assessment $20

Program participation
($9/session, 12 sessions) $108
Immediate Post-program

assessment $50
Total Participant
Compensation $188
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If, for any reason, e.g. technical or CT Payer vendor issues prevent the site study personnel
from issuing the reloadable debit card, adding funds to the reloadable debit card, or making
any other changes to the debit card, participants may be compensated through a gift card (e.g.
Amazon eGift Card, Visa Gift Card, or similar vendor). In such cases, participants are expected
to read the associated terms and conditions for the respective gift card. For Amazon eGift
Cards, the participant must accept the eGift Card through their email; participants will be
notified of this requirement prior to sending the payment, and will be asked to provide verbal
consent to receiving payment in this method.

If the participant does not complete the study or withdraws early for any reason, the
participant will only be compensated for the study visits and/or treatment sessions they have
completed.

Screening Procedures

Following informed consent, potential participants will go through a set of structured
interviews, short neuropsychological assessments, self-report questionnaires, and provide
basic demographic information, medical and medication history to evaluate their suitability
for the study given the inclusion/exclusion criteria. The following measures will be
administered to participants at screening:

e Demographics, Medical History and Medications: A structured clinical interview
will be used to collect key demographic (e.g. year of birth, age and education) and
medical history information, including medical diagnoses or conditions that may be
grounds for exclusion (including enrollment in other clinical trials that may be
grounds for exclusion).

e Cognitive impairment will be assessed using the Cognitive Abilities Screening
Instrument -Short (CASI-Short). Participants with scores < 25 (suggestive of
cognitive impairment) will not be eligible for enrollment.

Study Procedures/Research
Study Procedures: Participants will flow through the study in the following manner:

1. Consent and Screening Visit (V0): Study staff will discuss study goals, activities, and
requirements with the potential participant; complete the informed consent discussion,
and if/when appropriate the potential participant will consent to join the study. Study
staff will perform required inclusion/exclusion assessments. This visit will last
approximately 1 hour.
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2. Baseline Visit (V1): Participants will complete a set of cognitive and functional
assessments, and questionnaires prior to establish baseline performance.

3. Intervention Period: Brain Health Program, a multimodal educational and interactive
diet, exercise and computerized cognitive exercise public health program that employs
1-hour weekly group-based training and education regarding modifiable AD dementia
risk factors delivered over a 12-week period.

4. Post-Intervention Visit (V2): Repeat all assessments performed at baseline to assess
changes in performance following program use. In addition, participants will be asked
to fill out an exit survey to rate enjoyment, usability, perceived benefits, and ease of fit
into schedule. The participant will be informed that they will no longer have access to
the intervention after this visit.

Retention

A potential problem in any clinical trial is attrition, so every effort will be made to retain
participants. We will apply numerous retention strategies as outlined by Robinson et al (2015)°
such as a clear study identity, consistent contact staff for scheduling, flexible appointment
times and reminders, and financial incentives, and successfully applied in our prior studies.
Our prior studies of cognitive training (one element of the multimodal brain health program
curriculum) have limited attrition to 20%. We have accounted for this rate of attrition in our
power analyses and trial simulations. The study requirements will be made clear up front by
using easy-to-read study flow charts detailing all study visits with applicable dates. We will
further promote retention using best practices such as consistent personnel making regular
contact with participants when group sessions or assessments are missed. If we see rates of
attrition higher than 20%, we will increase the sample size by expanding recruitment.
However, compliance has not been a significant barrier in earlier studies. RCTs applying
interventions that engage participants for 10-100 training hours have been conducted in about
5,000 older adults using site-administered programs following this model. 80-95% of enrollees
in these studies completed computerized cognitive interventions.®” Importantly, >90% of
participants had access to suitable personal computers. Our compliance monitoring is based
on established approaches from previous trials.

Intervention adherence, access to computers to complete the program at home, and/or
technical difficulties are potential problems. In our prior studies of cognitive training,
participants completed training at home with 87% adherence to complete all assigned hours of
training. Our prior experience indicates that >90% of our older adult participants own a home
computer and have internet access. However, to minimize barriers to participation, we will (1)
provide a list of locations of local libraries and community centers that provide free computer
and internet use, or (2) delivery of a device, provided availability. We have budgeted for
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several Android tablet and will also utilize an existing set of 20 tablets from Posit Science that
are available for research studies (contribute to the project at no cost). In previous studies, we
found that <5% of older adults have technical difficulty accessing/using training as the
programs were specifically designed for use by older adults. In the event difficulties arise,
study team members will be available to assist the participant by telephone to access and
complete the exercises at home and resolve any technical difficulties. In our experience, older
adults are eager to participate and their ability to use a computer has not proven to be a
significant challenge.

In the consent process, we will stress that enrolling in the study involves a commitment to
complete the required online assessments and questionnaires, and 12 weeks of in-person and
at-home study activities. Participants will each be provided with a flow chart of the study
visits. The study staff will establish a positive rapport with participants by mailing greeting
cards, newsletters, and or email appointment reminders. Telephone support and or reminders
will be made at the participant’s request. The team at the YMCA of San Francisco team
provide the orientation, support and troubleshooting to participants regarding all modalities
of participation in the program. When possible, every effort will be made to accommodate
participants’ schedules for assessment visits. We will indicate for each participant the best
manner (e.g., email or phone) and times to contact them to facilitate communication. We will
also ascertain information for a secondary contact person for each study participant to
facilitate follow-up. If we lose contact for 7 days or more, we will reach out to the participant’s
secondary contact. All participants will be paid at the completion of each study visit.

All procedures will be overseen by Project PI, Dr. Thomas Van Vleet. Given our patient
populations, prior experience, and resources, we are confident we can meet or exceed our
recruitment and retention goals.

Assessments.

The complete cognitive assessment battery will be performed at the Baseline Visit (V1) and the
Post-Intervention Visit (V2). For a full list of all assessments and administration times, please
direct your attention to Appendix I and/or the Description of Assessments. All assessments will be
administered to all participants, alternate forms of the assessments will be used when
available to mitigate test-retest effects. Performance on all measures will be scored, submitted
into the study database, and monitored for accuracy and integrity by the PSC Data Monitor(s).
Any discrepancies in scoring will be resolved by referring to the raw data collected during the
assessment visit(s).

Description of Assessments
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Proximal Behavior Change Assessment

Metrics will employ weekly diaries (in the Participant Manual) completed by participants at
home to measure how commonly participants engage with each intervention (i.e., physical
activity, diet/nutrition, cognitive training, sleep hygiene, stress/mindfulness, social
engagement).

Physical Exercise Assessment

The Rapid Assessment of Physical Activity for Older Adults (RAPA) will be used to assess an
individual’s levels of physical activity. This assessment is a 9-item, self-administered
questionnaire regarding current levels of physical activity of adults older than 50 years. RAPA
evaluates a wide range of physical activity level, from sedentary to vigorous activity, as well as
strength and flexibility training.

Diet/Nutrition Assessment

The Mediterranean-DASH diet intervention for neurodegenerative delay (MIND) diet

score measures participants’ adherence to the MIND diet. The MIND diet is modeled after the
Mediterranean and DASH (Dietary Approach to Stop Hypertension) diets with modifications
based on findings in the diet-dementia field. Each diet component is scored from 0 to 1 based
on frequency of consumption of each food item portion associated with that component. The
total MIND diet score ranges from 0 to 15 and is the sum of the 15 component scores. Higher
scores indicate greater diet concordance.

Sleep Assessment

The Insomnia Severity Index will be used to measure sleep problems. This assessment is a 7-
item, self-rated questionnaire which assesses the nature and symptoms of their sleep problems
using a Likert-type scale. Questions relate to subjective qualities of the

respondent’s sleep, including the severity of symptoms, the respondent’s satisfaction with his
or her sleep patterns, the degree to which insomnia interferes with daily functioning, how
notice-able the respondent feels his or her insomnia is to others, and the overall level of
distress created by the sleep problem.

Social Connections Assessment

The PROMIS Satisfaction with Participation in Discretionary Social Activities will be used to
measure contentment with leisure interests and relationships with friends. This assessment is a
7-item questionnaire to measure satisfaction over the past seven days. The PROMIS Social
Isolation tool will be used to assess perceptions of being avoided, excluded, detached,
disconnected from, or unknown by, others.

Stress Assessment
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The Perceived Stress Scale will be used to measure individual stress levels. This assessment is
a 10-item questionnaire that includes items about the respondent’s feelings and thoughts
during the last month. In each case, the respondent is asked to indicate how often they felt or
thought a certain way. This scale measures the degree to which situations in one’s life are
appraised as stressful.

Brain Health Assessment

The Cognitive Function Instrument (CFI) will be used to examine brain health. This
assessment is a 14-item self-report inventory of cognitive and functional difficulties in every-
day tasks (e.g., remembering appointments, managing finances, driving) that is a validated
proxy measure of brain health, is sensitive to changes in cognition, and is correlated with the
Clinical Dementia Rating global score (CDR).

Dementia Risk Assessment

The Australian National University AD Risk Index (ANU-ADRI) will be used to measure
overall dementia risk. This assessment is a questionnaire-based measure that assesses fixed
and modifiable risk factors for dementia. Behavioral change driven by progress in the brain
health content modules will be captured in the ANU-ADRI measure and provide a
straightforward way to assess dementia risk at baseline and post-intervention suitable for use
in a community health center (similar to DPP, which uses a single measure - weight loss - as
the primary effectiveness measure).

Cognitive Abilities Assessment

The Cognitive Abilities Screening Instrument-Short (CASI-Short) will be used to assess
cognitive abilities and identify severity of dementia in individuals. This assessment is a 4-item
measure which includes repeating three words, temporal orientation, generating animal
names, and recalling three words that do not involve reading, writing, drawing, or arithmetic,
which is particularly suitable for individuals with little or no formal education.

Program Usability Questionnaire
¢ Quantitative program-specific questionnaire with Likert scales (rating 1-5) on questions
o Understanding of key program features
o Usability of key program features
e Qualitative free response comments on each question

Description of Intervention Program
Brain Health Program
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Participants will engage in the Brain Health Program, a multimodal educational and
interactive diet, exercise and computerized cognitive exercise public health program that
employs 1-hour weekly group-based training and education regarding modifiable AD
dementia risk factors delivered over a 12-week period. Participants will be assigned into a
group up to n=20, and participants will engage the Brain Health Program collaboratively, as
administered by the program content leader (instructor), while also being monitored and
supported by the tech leader (in accordance with the Diabetes Prevention Program model).
The classes will be held at a local bay area YMCA location and/or remotely via video
conferencing (e.g., Zoom). After completing the 12-week program, participants will then stop
using the program materials and will complete post-program assessments to conclude their
active enrollment in the study.

The Brain Health Program involves the development of science content (the foundation of the
BHP), a model curriculum (a set of requirements for any program implementation), a set of in-
class activities (which are designed to teach the essentials of each brain health module to all
participants in a class), and a set of at-home activities (which are individualized activities unique
to each brain health module assigned to participants depending on their assessed brain health
needs). All BHP related materials will be constructed in a manner consistent with the
successful DPP model, to ensure high levels of participant engagement/satisfaction based on
learnings from years of experience with this program.

Brain health activity modules: The core in-class materials will establish a common knowledge
of best practices in brain health by covering each risk factor and its relationship to dementia
and teaching the use behavioral interventions targeting each risk factor. The in-class materials
will comprise both instructor-facing materials (e.g., training materials on the science content,
example scripts for in-class discussions) and participant-facing materials (e.g., activities,
workbooks). The at-home materials will comprise participant-facing materials (e.g., activity
logs, activity suggestions). This content will be developed in close collaboration with
experienced facilitators. BHP coaches — trained and certified in the curriculum content and
administration by experienced facilitators and the director of the YMCA DPP - will provide
participants with several options for each targeted risk factor, and goals will be individualized
to preferences, barriers, resources and motivators to optimize intervention adherence. The
development of the curriculum will include the adaptation of existing DPP approaches to track
activity adoption and adherence for each intervention. As adapted for use with the YMCA and
Posit Science as collaborators, interventions will focus on YMCA resources (which provides
access to fitness centers and senior activities) and involving Posit Science (which provides
access to BrainHQ).

Coaching guidance: The curriculum will include instructor-facing training and materials to
ensure that instructors can operate as successful brain health coaches. This material will focus
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on motivational interviewing, coaching, and include guidance on how to talk with participants
to understand their personal goals, their life circumstances, and the issues that can enable and
prevent them from beginning and then adhering to engaging in brain healthy activities. After
baseline assessments, the BHP administrators will use a standardized procedure to develop an
individualized dementia risk profile for each participant that will include a graphic display of
the targeted risk factors showing areas where the participant is doing well (green), areas where
they can continue to improve (orange), and areas that are of particular risk for them (red). In
the context of the first meeting, participants will review their risk profile and develop an initial
personalized risk reduction action plan. In parallel, BHP administrators will elicit participants’
values and motivators to reduce their risks and will use a decisional balance process informed
by motivational interviewing and confidence ratings to help them choose 1-3 specific,
achievable risk reduction steps that they are most ready to adopt. Participants will be provided
with tools to track their progress. At each subsequent session, BHP administrators will review
progress, problem-solve barriers, and set new goals as needed. Following detailed protocols,
the BHP administrators will provide support or refer participants for professional help if
participants experience distress related to their risk profile. BHP administrators will follow a
standard protocol for delivering the interventions that allows for personalization of the
specific risk reduction action plan; these plans will evolve over time according to participant
progress, motivation and preferences or newly identified risk factors. Staff will use a tracking
database to record information for each participant, including date and time of session,
identified risk factors, motivational barriers and important values, and the outcome of
discussions around developing goals.

Laboratory Specimens
There are no laboratory specimens collected for this study.

Sample Size Justification

Because this is a usability/feasibility pilot study, sample size is not determined from statistical
tests of outcome measures. Sample size justification is based on a balance of having a sufficient
number of participants to ensure diversity of participant experience against having a number
that exceeds the ability of a user-experience designer to effectively debrief participants and
synthesize their diverse experiences into actionable guidance for a next round of product
improvements. In our experience, usability/feasibility trials are most effective with at least 6
and no more than 20 participants, for a total for n-size for the project at n=80.

Data Analysis
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Primary outcome of this study is the Net Promoter Score, which is calculated based on
responses to a single question: How likely is it that you would recommend Brain Health
Program to a friend or colleague? The scoring for this answer is based on a 0 to 10 scale. Those
who respond with a score of 9 to 10 are called Promoters, and are considered likely to exhibit
value-creating behaviors, such as making more positive referrals to other potential program
participants. Those who respond with a score of 0 to 6 are labeled Detractors, and they are
believed to be less likely to exhibit the value-creating behaviors. Responses of 7 and 8 are
labeled Passives, and their behavior falls between Promoters and Detractors. The Net
Promoter Score is calculated by subtracting the percentage of customers who are Detractors
from the percentage of customers who are Promoters. For purposes of calculating a Net
Promoter Score, Passives count toward the total number of respondents, thus decreasing the
percentage of detractors and promoters and pushing the net score toward 0. Net promoter
score of >20 would lead us to conclude that the usability/feasibility study had been successful.

Secondary feasibility outcomes include, fidelity measures e.g., observing that 1) participants
attend 80% of intended sessions, 2) 80% of participants state that they would like to continue
the program activities/interventions.

Data Management

All study-related data will be recorded into a secure, web-based electronic case report form
(eCRF) through REDCap Cloud. This system meets all relevant privacy and security standards
for electronic clinical trial data entry and storage, as well as the Health Insurance Portability
and Accountability Act (HIPAA) standards for confidentiality and privacy.

Following consent, each participant will be assigned a standardized Participant Identification
Number (PIDN) composed of three digits to identify the site and 3 digits to identify the
participant. The digits will begin with “xxx001” for the first consented participant and ascend
thereafter. All eCRF data entry will use the PIDN only and not the participant name; Posit
Science will be expected to maintain secure documentation that links the participant name and
PIDN link.

Posit Science will be a single recruitment and enrollment site. Data collected by Posit Science
will be transcribed into REDCap Cloud. Only authorized personnel will be granted access to
REDCap Cloud and enter CRFs directly into the study database. Study personnel will upload
de-identified data and de-identified source documentation into the study database for data
monitoring. Periodic analysis of each data field (across all cases) will be performed by the PSC
Clinical Data Monitor in order to examine the expected distributions of data, and to identify
outliers for possible data mistakes. Particular attention will be paid to the following:
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e Data Cleaning: All CRFs are automatically subjected to initial checks for omitted data
and data inconsistencies. These deficiencies are required to be resolved at the point of
data entry to prevent errors from entering the system.

o Data Editing: Each data record is evaluated on a regular interval. Any discovered error
is then referred to the Investigator Designee by email, telephone, or secure
communication through the Electronic Data Capture system via the Data Monitor. The
Investigator Designee will review the queries and make the corrections through the
eCRF system. All such changes are automatically logged to allow a complete audit trail
and recovery to any point in the change log if required.

e Data Update: The cycle of data edit will be ongoing until all the data are clean. If further
data entry or source documentation errors are discovered, corrections will be made at
that time through the eCRF system.

o Data Back-up: The eCRF system employs an automatic continuous replication system to
ensure that all data including change logs and access logs are replicated to two
independent remote servers. At any point, the system can emit the entire store of eCRFs
as paper CRFs for offsite storage or auditing if required.

We will take all standard and appropriate steps to protect the privacy and confidentiality of
participants in this trial. At enrollment, participants will be assigned a PIDN as described
above, and all study data collection derived from that participant will be coded by PIDN. All
eCRF pages, including those with demographic as well as assessment data, will have the PIDN
on them rather than the participant’s name. The eCRF system runs on remote servers not
physically accessible to any study staff; all electronic access to the eCRF system is logged and
regularly reviewed for any inappropriate access. All study related paper materials will be
stored in locked file cabinets inside of locked rooms when not in use. The study program will
not collect or store any personally identifiable information on the laptop, mobile devices, or on
PSC servers.

Confidentiality

Participation in research may involve a potential loss of privacy. All records and documents
pertaining to participation in this study will be handled as confidentially as possible.
However, absolute confidentiality cannot be guaranteed.

All information collected on paper will be kept in areas of limited access available to approved
site study personnel only. Any physical records will be maintained in locked cabinets in
locked offices, until the appropriate time at which documents may be shredded. Access to
these cabinets will be limited to the study team.
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Electronic data will be password protected and securely stored. The servers maintained by
Posit Science are HIPAA compliant, secure servers that will require permissions from the
study team to access.

Confidentiality will be maintained throughout the entire project period. Participant names will
not appear on data records, or on any progress reports or publications, and a unique subject ID
will be used to label each participant’s data. Electronic data collected through RedCap Cloud
are password-protected and stored on a secure network. Data collected through the web-based
program does not include geographic location data. IP address data is stored only in memory
and in request logs, and is used for technical support and troubleshooting, but not persisted
with the participant's data. Data are uploaded using SSL over encrypted channels to secure
servers every 30 seconds. Therefore, security of electronic data is ensured at the level of the
server, the user, and the database.

Representatives of the Sponsor, the reviewing Institutional Review Board, and the National
Institute of Health will be permitted to audit study-related data and related materials.
Personally identifiable information will not be used in any study reports or publications; data
contained in these will only be presented or published in aggregate form.

Disposition of Data
The following study records will be retained by the site for minimum of two years following
the conclusion of the study:

1. signed participant informed consent forms,

patient medical records, including all significant diagnostic reports,
supporting documentation of all adverse events,

completed eCRFs, and;

study related correspondence and study reports.

ARl

The sources of the research material will be data collected strictly for research purposes.
Participants will be carefully screened for contraindications prior to participation. All data are
coded so as not to identify any given participant. Data will be recorded in REDCap Cloud, a
secure, web-based software application designed to support data capture for research studies.
REDCap Cloud is designed to comply with GCP and HIPAA-regulations, including Title 21
CFR Part 11. Data files will be retained for a minimum of two years after the study's
completion. A list of names, email addresses and telephone numbers of all participants will be
stored electronically on password protected computers with access limited to authorized study
personnel for purposes of contacting the individual participants. The types of data collected
will be: data concerning medical history, behavioral data from neuropsychological
assessments, and self-reported questionnaires.
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Paper records from this study must be stored in locked areas of limited access. During remote
procedures, documents will be stored by the respective study personnel in a safe location with
limited access until the documents can be shred or transferred to the Study Site. Electronic
data must be securely held with restricted access available to personnel on a need-to-know
basis only. Google Team Drive access will be restricted to authorized study personnel by
invitation only.

Study staff will comply with the requirements (i.e., the enrolling institution) data storage and
disposition policies at the conclusion of the record retention period.

Sharing Research Results

We will share the overall study results with all participants who enrolled in the study when
such results are completed and accepted for publication. We will create a lay-person oriented
summary of study results to be emailed to each participant at the end of the trial. Any
participant screening positive for any of these medical issues will be referred to ensure they
are receiving appropriate treatment. We do not intend to share individual assessment data
with participants, as the assessment battery is not intended to be the type of comprehensive
battery a rehabilitation psychologist would use to guide treatment. Any participant interested
in such comprehensive assessment will be referred to an appropriate clinician.

Foreseeable Risks and Risk Management

This study will be performed with the approval of an IRB. All research studies conducted at
Posit Science are submitted for review to the WCG IRB, an independent IRB that provides
services for academic and non-academic institutions. WCG IRB is accredited by the
Association for the Accreditation of Human Research Protection Programs (AAHRPP) and is
capable of serving as the single reviewing IRB.

The following are our planned procedures for protecting against or minimizing potential risks,
including risks to privacy of individuals and confidentiality of data, and an assessment of their
likely effectiveness. This research does not involve vulnerable populations, as defined in the
DHHS, Subparts B-D, i.e., pregnant women, human fetuses and neonates, prisoners, and
children.

Participants may find the behavioral testing and/or Brain Health Program boring or
frustrating, but there are no other foreseeable mental risks. Every effort will be made to reduce
participants” anxiety about study procedures. Assessments will be discontinued if a participant
reports becoming distressed. Study participants will be encouraged to report any adverse
effects occurring during the duration of the study; if participants become uncomfortable
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during any part of the study, they may decline to do any task or set of tasks, or withdraw from
the study entirely at any time.

This study poses extremely low risks to participants. This study will use routine, standardized,
non-invasive measures, psychological tests of cognition, and functional assessments. The risks
involved in being assessed with noninvasive clinical and neuropsychological tests are minimal.
It is possible that some patients may experience boredom or frustration with some of the testing
or training materials. Some people may feel stressed, anxious, and/or fatigued but this generally
resolves after testing or training.

Additionally, the following foreseeable risks are described in the consent form, as will the
following measures be taken to minimize such risks:

e Diagnostic interview and self-report measures. Participants may feel uncomfortable or
embarrassed due to sensitive questioning about their psychiatric condition and medical
history during the diagnostic interview or on self-report measures. Participants will be
reminded during each appointment that their participation in the study is voluntary and
that as such, they are not required to complete any assessments and may skip individual
questions or assessments entirely. However, if participants skip questions related to
inclusion/exclusion criteria, they may not be able to participate as we are not able to
confirm full eligibility for the study.

e Discomfort During Assessments: Assessments may be fatiguing for some individuals,
particularly for those with persistent cognitive symptoms. To minimize this potential
discomfort, breaks are encouraged and scheduled within the session. In the event that a
participant appears to be under undue strain, test sessions are discontinued.

e Lack of Assessment Feedback: Participation in this study does not include feedback to
participants on their individual assessment results. Though participants are informed
of this policy during consent, some participants may find the lack of feedback to be
frustrating.

e Computer Use: The following risks may be reasonably anticipated as the result of
computer use: fatigue, mood complaint, headache, tremor, eye strain, neck/shoulder
discomfort, leg/hip discomfort, arm/wrist discomfort, back discomfort, headache and
sleep difficulty. To minimize the fatigue participants are encouraged to sit
ergonomically correctly while completing study activities on their device. In addition,
assessment and self-report sessions may be paused at any time and participants are
encouraged to take breaks.

e Loss of Privacy: The most significant risk to the participants are those that would follow a
breach of confidentiality and the disclosure of clinical information. Participation in any
research study, including this one, may involve a loss of privacy, and absolute
confidentiality cannot be guaranteed. Procedures designed to maintain data
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confidentiality include (1) formal protocol training sessions for all study team members
emphasizing the importance of confidentiality, (2) adherence to specific procedures
developed to protect participants” confidentiality, and (3) formal mechanisms limiting
access to information that can link data to individual participants. One reason for
breaking confidentiality is that the study personnel are required by law to report cases
of physical or sexual abuse to local law authorities; and another is that despite all
procedures, an error may occur. To mitigate this risk, data forms that include
identifying information, with the exception of dates assessments are completed, date of
birth, and dates associated with other data collected, and personally identifying
information volunteered by participants in the Zoom chat forum, will be kept in locked
cabinets or secure servers at the site, and accessible only to authorized study personnel.
Only the unique ID number, assigned by the study coordinator, will represent
participants during participation in the study. In the Zoom platform, participants will
have the choice to self-identify with their first name or an alias. To facilitate tracking, a
password-protected computer file will be maintained containing the identity of
participants, their ID numbers, and contact information. This file, however, will contain
no clinical data. Electronic data will be password protected and stored on a secure
network. All data keys will be stored separately and securely. Only study personnel
will have access to the study data. No participant names will be used in study reports or
publications.

e Risks of Email Communication: This study will rely on the use of email communication
between study personnel and research participants as part of their participation in the
intervention. Site study personnel may be expected to email participants about their
upcoming appointments or communicate other important study information.
Participants may also ask questions of site study personnel using email. There are risks
associated with email communication, and these risks increase when emails are sent
without an encryption service. Risks of sending or receiving unencrypted emails
include, but are not limited to:

e Others can intercept messages

e If messages are sent or received on an employer-owned device, the
employer may have the right to save and read the messages. The internet or
cell-phone provider may also have the right to save and read email
messages

e A copy of the message may be saved on a device or computer system, even
if it is deleted

e If an email address is not typed correctly, it can be sent to the wrong person

e Emails can spread computer viruses
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e Others may be able to access messages on devices that were lost, stolen, or
thrown away

e If a participant changes emails without notifying site study personnel, they
may miss communications.

To address factors that contribute to non-compliance we have incorporated several elements of
flexibility in the Brain Health Program to accommodate the challenges that older adults may
encounter. These risks and associated accommodations will also be discussed with the
participant.

o Fatigue: Participants may report symptoms of fatigue. To accommodate this issue,
participants will be encouraged to take a short break and continue where they left off.
The participant may discuss this with the study personnel, who will work out a
program schedule that is feasible, given the participant’s experience.

o Location of Use: For those who are participating remotely, participants partake in the
program and complete the study activities remotely, at different locations, as
convenient.

o Variable Number of Total Number of Sessions: We expect that some participants will not be
able to complete all study activities. To accommodate this, we will be understanding of
the participants’ circumstances and explain to participants that the study will benefit
from them doing as much of the program as their schedule permits. The study
personnel will work with them to generate a feasible schedule, given the participants’
life circumstances, as appropriate.

o Cessation of Program While Continuing Participation in the Study: In some cases, a
participant may wish to stop or minimize use of the program going forward, while
remaining in the study. Potential reasons for this decision might include a change in
work circumstances, a change in residence health/psychiatric issues, family/personal
issues, or a lack of interest in program activities. However, the participant may want to
meet their personal commitment to the basic scientific research of the study. In such
cases, after discussion with the study personnel, the participant will be permitted to
cease using the program, and be scheduled for post-intervention assessments at the
appropriate time relative to the baseline assessments, given that the participant has met
the minimum number of sessions required to complete these assessments.

Several of these options in aggregate are likely to lead to variation with regard to the total
number of sessions completed. Although this is not ideal, we believe that this is the correct
approach given that such flexibility will allow more participants to join the study (compared to
no program use flexibility) and may produce less drop-out. In addition, this approach has the
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value of more closely mimicking real-world use of the program, increasing the prospective
validity of the study.

Participants will be encouraged to report any adverse effects occurring during the duration of
the study to the study point of contact.

PSC does not provide compensation for research-related injuries and will not reimburse or pay

medical expenses for the treatment of research-related injuries.

Potential Benefits

One level of benefit will be described to participants:

Benefit to Science: This study will provide important scientific knowledge about the potential of
a preventative public health program - the Brain Health Program proposed here —to help reduce
dementia risk factors (per the ANU-ADRI).

Study Personnel
Key study personnel at PSC include:

e Principal Investigator (Dr. Van Vleet) is responsible for the overall design of the
study protocol and data analysis plan as well as the eventual publication of the
result (with input and authorship from all investigators. He will ensure coordination
of the project to meet milestones and deliverables; working directly with the
engineering team (Greg Sabatini), as well as designing Phase I trial implementation
and evaluation outcomes. He will also have full responsibility for the direction and
oversight of the program materials, as well as revisions to the supporting software
and the final build of the program web-portal. He will supervise research personnel,
administration of all project-related activities, project organization, ensure data
integrity, and coordinate activities of the members of the research team. He will
meet regularly with the entire project team to ensure trial success.

e Co-Investigator (Dr. Mahncke) will work closely with Dr. Van Vleet in designing
and evaluating the results of the trial, as well as participating in decisions regarding
the development of the product. As director of the company, he will oversee the
proper implementation of the study, as well as the promotion of the product directly
to consumers, licensing to third party companies or recruiting third-party partners.

e C(Clinical Trials Manager (Sarah-Jane Grant) will provide oversight and support the
Research Coordinator with the implementation of this protocol. She will collaborate
with and advise the site to organize activities related to deployment, recruitment,
scheduling and testing. She will report directly to Dr. Van Vleet.

e Research Coordinator (Kathy Wannviroj) will carry out the administrative tasks
required for this proposal, from IRB procedures to database monitoring, to advising
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site staff on participant support. She will also collaborate with and advise the site to
organize activities related to deployment, recruitment, scheduling and testing. She
will report directly to Sarah-Jane Grant.

Dr. Van Vleet, Dr. Mahncke, Ms. Grant, and Ms. Wannaviroj disclose a conflict of interest: all
are paid employees of PSC and shareholders, and could benefit if this intervention for
dementia is shown to be an effective treatment in this trial.

This conflict will be mitigated by ensuring that the complete investigator team, including Dr.
Van Vleet, Dr. Mahncke, Ms. Grant, and Ms. Wannaviroj and other study staff, have joint and
overlapping responsibility for the design of the protocol, the execution of the protocol, the a
priori design of the data analysis plan, the execution of the data analysis plan, the
interpretation of the study results, and the authorship of publications emerging from the
study. In addition, this conflict of interest will be disclosed to all study participants, and
through standard mechanisms for all publications.

Withdrawal from the Protocol

Study participants may withdraw from the study at any time, for any reason, or for no stated
reason. We anticipate that a common reason for study withdrawal will be the time required to
complete the program. For participants seeking to withdraw for that reason, we will offer the
alternative of discontinuing of the program and, if appropriate, scheduling and completing the
post-assessments. The data analysis plan is structured so that their data will be valuable even
if they do not complete the intended number of lessons. Participants who still wish to
withdraw following that option will withdraw. Across all reasons for withdrawal, we will
ensure an orderly end to the participant’s involvement in the study by notifying the
participant, identifying any issues with study conduct or adverse events that are relevant, and
arranging study compensation for study activities that the participant completed.

In rare cases, a Principle Investigator may decide to prematurely discontinue a participant’s
involvement in the study for any of the following reasons:
a) Safety,
b) Participant non-compliance,
c) A change in circumstance that would prevent completion of protocol-required
assessments,
d) Participant relocation to an area that, due to great distance, would prohibit a participant
from receiving follow-up at the study site,
e) Participant displays inappropriate behavior toward study staff members or other
participants,
f) Participant is hospitalized for psychiatric reasons;
g) Loss of funding, or;
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h) A clinical determination, by the Principal Investigator, that continuation in the study is
not in the participant’s best interests.

Across all reasons for withdrawal, we will ensure an orderly end to the participant’s
involvement in the study by arranging for the site study coordinator to conduct an
informational interview with the participant to understand the reasons for study withdrawal
and identify any issues with study conduct or adverse events that are relevant, and arrange
study compensation for sessions that the participant completed.

Modifications to the Protocol

Any significant changes to the protocol, including changes to inclusion/exclusion criteria,
changes to assessments, changes to recommended levels of program use, changes that could
potentially increase risk to study participants, and additions or removals of study site(s) will
have to be approved by the grant recipients/PI (Thomas Van Vleet), any such changes will also
be discussed with and approved by the Institutional Review Board in the form of a protocol
amendment prior to implementation.

Protocol Deviations

Protocol deviations will be noted and recorded by study staff if they detect the deviation. All
protocol deviations will be reviewed monthly and signed off by the PI (Thomas Van Vleet);
any such deviations suggesting systematic problems with the protocol procedures as
implemented by the study site will be reviewed and corrective action determined and
implemented by the study site.

Reporting of Serious Adverse Effects & Unanticipated Device Effects

There is no significant risk to using the programs in this study, beyond the minor discomfort
and tedium risks of using a computer or tablet. An event that is serious must be recorded on the
case record and requires expeditious handling to comply with regulatory requirements. Any
adverse events attributable to the study activities and/or the program will be reported to the
reviewing IRB within 10 days of occurrence or detection. The NIA Project Officer (PO) will be
informed of any actions taken by the IRB as a result of such adverse events. In the unlikely case
of study-related serious adverse events (SAEs), they will be reported to the IRB and NIH PO
within 48 hours of the study’s knowledge of the event. In addition, an interim analysis will be
performed in order to determine whether a change in the risk/benefit ratio has occurred. If so,
this change will be brought to the attention of the reviewing IRB for review, current and future
participants will be notified of this change, and stopping rules will be considered. The summary
of SAEs will be reported to the NIA PO quarterly.
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The study team will ask about any deterioration in symptoms during each contact with
participants, and will be alert to any volunteered episodes of suicidality. All events of this
nature will be documented on a standardized form and will be classified by the PI to their
degree of seriousness and their relationship to the study protocol. Finally, we will also
conservatively follow guidelines for medical devices (i.e., computerized cognitive training) in
the reporting of adverse events in this trial, which defines unanticipated adverse device effects
(UADEs) in The Code of Federal Regulations in 21 CFR 812.3(s) as any serious adverse effect
on health or safety associated with, a device, if that effect, problem, or death, was not
previously defined in nature, severity or degree of incidence in the investigational plan or
application (or supplementary plan or application). Furthermore, an effect is classified as an
UADE if it is judged by the PI to be a serious problem associated with a device that is related
to the rights, safety, or welfare of participants. We will operationalize this definition of a
serious problem as one that results in any of the following outcomes: death, life-threatening
situation, inpatient hospitalization atypical of the participant’s diseases condition, persistent or
significant disability/incapacity; or any other adverse event that, based upon appropriate
medical judgment, may jeopardize the participant’s health or the health and well-being of all
participants enrolled in the study. The study coordinators and clinicians will ask about any
UADEs during each contact with participants, and will be alert to any volunteered UADEs.
All UADESs will be documented and will be classified by the PI to their degree of seriousness
and their relationship to the study software. All UADEs, whether or not we believe them to be
related to the protocol, will be reported to the IRB and NIA PO within 48 hours of the study’s
knowledge of the event.

All deaths will be reported to the IRB and NIA PO within 24 hours of the study’s knowledge
of death.

Study participants may withdraw from the study at any time, for any reason, or for no stated
reason. We anticipate that a common reason for study withdrawal will be the time required to
complete the program. For participants seeking to withdraw for that reason, we will offer the
alternative of discontinuing of the program and, if appropriate, scheduling and completing the
post-assessments. The data analysis plan is structured so that their data will be valuable even
if they do not complete the intended number of lessons. Participants who still wish to
withdraw following that option will withdraw. Across all reasons for withdrawal, we will
ensure an orderly end to the participant’s involvement in the study by notifying the
participant, identifying any issues with study conduct or adverse events that are relevant, and
arranging study compensation for study activities that the participant completed.
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Continuing Review and Final Report

In accordance with NIH SBIR guidelines, a continuing review report(s) as well as a Final
report will be submitted via eRA Commons.

The knowledge of any pending compliance inspection/visit by the FDA, Department of Health
and Human Services Office for Human Research Protection, or other Government agency
concerning clinical investigation or research, the issuance of Inspection Reports, FDA Form
483, warning letters, or actions taken by any Regulatory Agencies, including legal or medical
actions, and any instances of serious or continuing noncompliance with the regulations or
requirements will also be reported.

References

Alzheimer’s Association. 2012 Alzheimer’s disease facts and figures. Alzheimers Dement |
Alzheimers Assoc. 2012;8(2):131-168. doi:10.1016/j.jalz.2012.02.001

Roberson ED, Mucke L. 100 years and counting: prospects for defeating Alzheimer’s disease.
Science. 2006;314(5800):781-784. doi:10.1126/science.1132813

Blondell SJ, Hammersley-Mather R, Veerman JL. Does physical activity prevent cognitive
decline and dementia?: A systematic review and meta-analysis of longitudinal studies. BMC
Public Health. 2014;14(1):510.

Yates LA, Ziser S, Spector A, Orrell M. Cognitive leisure activities and future risk of cognitive
impairment and dementia: systematic review and meta-analysis. Int Psychogeriatr.
2016;28(11):1791-1806.

Kennelly SP, Lawlor BA, Kenny RA. Blood pressure and the risk for dementia— A double
edged sword. Ageing Res Rev. 2009;8(2):61-70.

Purnell C, Gao S, Callahan CM, Hendrie HC. Cardiovascular risk factors and incident
Alzheimer disease: a systematic review of the literature. Alzheimer Dis Assoc Disord.
2009;23(1):1.

Beydoun MA, Beydoun HA, Wang Y. Obesity and central obesity as risk factors for incident
dementia and its subtypes: a systematic review and meta-analysis. Obes Rev. 2008;9(3):204-218.

Fitzpatrick AL, Kuller LH, Lopez OL, et al. Midlife and late-life obesity and the risk of
dementia: cardiovascular health study. Arch Neurol. 2009;66(3):336-342.

Page 31 of 38



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

Leng Y, McEvoy CT, Allen IE, Yaffe K. Association of sleep-disordered breathing with
cognitive function and risk of cognitive impairment: a systematic review and meta-analysis.
JAMA Neurol. 2017;74(10):1237-1245. doi:10.1001/jamaneurol.2017.2180

Sussams R, Schlotz W, Clough Z, et al. Psychological stress, cognitive decline and the
development of dementia in amnestic mild cognitive impairment. Sci Rep. 2020;10(1):1-11.

Feeney ], O’Sullivan M, Kenny RA, Robertson IH. Change in perceived stress and 2-year
change in cognitive function among older adults: The Irish Longitudinal Study on Ageing.
Stress Health. 2018;34(3):403-410.

Kuiper JS, Zuidersma M, Voshaar RCO, et al. Social relationships and risk of dementia: A
systematic review and meta-analysis of longitudinal cohort studies. Ageing Res Rev. 2015;22:39-
57.

Barnes DE, Yaffe K. The Projected Impact of Risk Factor Reduction on Alzheimer’s Disease
Prevalence. Lancet Neurol. 2011;10(9):819-828. d0i:10.1016/51474-4422(11)70072-2

Norton S, Matthews FE, Barnes DE, Yaffe K, Brayne C. Potential for primary prevention of
Alzheimer’s disease: an analysis of population-based data. Lancet Neurol. 2014;13(8):788-794.
doi:10.1016/51474-4422(14)70136-X

Livingston G, Sommerlad A, Orgeta V, et al. Dementia prevention, intervention, and care. The
Lancet. 2017;390(10113):2673-2734. doi:10.1016/S0140-6736(17)31363-6

Daviglus ML, Bell CC, Berrettini W, et al. NIH State-of-the-Science Conference Statement:
Preventing Alzheimer’s disease and cognitive decline. NIH Consens State Sci Statements.
2010;27(4):1-30.

Lafortune L, Martin S, Kelly S. Midlife approaches to prevention of ill health in later life. JAMA
Intern Med. 2017;177(3):423-424.

Smith AD, Yaffe K. Dementia (including Alzheimer’s disease) can be prevented: statement
supported by international experts. | Alzheimer’s Dis. 2014;38:699-703.

Orgeta V, Mukadam N, Sommerlad A, Livingston G. The Lancet Commission on Dementia
Prevention, Intervention, and Care: a call for action. Ir ] Psychol Med. 2019;36(2):85-88.
doi:10.1017/ipm.2018.4

Colcombe S, Kramer AF. Fitness Effects on the Cognitive Function of Older Adults: A Meta-
Analytic Study. Psychol Sci. 2003;14(2):125-130. d0i:10.1111/1467-9280.t01-1-01430

Page 32 of 38



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

Tseng C-N, Gau B-S, Lou M-F. The effectiveness of exercise on improving cognitive function in
older people: a systematic review. | Nurs Res. 2011;19(2):119-131.

Gates N, Singh MAF, Sachdev PS, Valenzuela M. The effect of exercise training on cognitive
function in older adults with mild cognitive impairment: a meta-analysis of randomized
controlled trials. Am | Geriatr Psychiatry. 2013;21(11):1086-1097.

Karr JE, Areshenkoff CN, Rast P, Garcia-Barrera MA. An empirical comparison of the
therapeutic benefits of physical exercise and cognitive training on the executive functions of
older adults: A meta-analysis of controlled trials. Neuropsychology. 2014;28(6):829-845.
doi:10.1037/neu0000101

Kelly ME, Loughrey D, Lawlor BA, Robertson IH, Walsh C, Brennan S. The impact of cognitive
training and mental stimulation on cognitive and everyday functioning of healthy older
adults: a systematic review and meta-analysis. Ageing Res Rev. 2014;15:28-43. Accessed January
27, 2016. http://www.sciencedirect.com/science/article/pii/51568163714000208

Zheng G, Xia R, Zhou W, Tao ], Chen L. Aerobic exercise ameliorates cognitive function in
older adults with mild cognitive impairment: a systematic review and meta-analysis of
randomised controlled trials. Br | Sports Med. 2016;50(23):1443-1450.

Northey JM, Cherbuin N, Pumpa KL, Smee DJ, Rattray B. Exercise interventions for cognitive
function in adults older than 50: a systematic review with meta-analysis. Br | Sports Med.
2018;52(3):154-160. doi:10.1136/bjsports-2016-096587

Gomes-Osman ], Cabral DF, Morris TP, et al. Exercise for cognitive brain health in aging: a
systematic review for an evaluation of dose. Neurol Clin Pract. 2018;8(3):257-265.

Lampit A, Hallock H, Valenzuela M. Computerized cognitive training in cognitively healthy
older adults: a systematic review and meta-analysis of effect modifiers. PLOS Med.
2014;11(11):e1001756. d0i:10.1371/journal.pmed.1001756

Tetlow AM, Edwards JD. Systematic literature review and meta-analysis of commercially
available computerized cognitive training among older adults. ] Cogn Enhanc. 2017;1(4):559-
575. doi:10.1007/s41465-017-0051-2

Shao Y, Mang ], Li P, Wang J, Deng T, Xu Z. Computer-based cognitive programs for
improvement of memory, processing speed and executive function during age-related
cognitive decline: a meta-analysis. PloS One. 2015;10(6):e0130831. Accessed October 21, 2016.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0130831

Page 33 of 38



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

Chiu H-L, Chu H, Tsai J-C, et al. The effect of cognitive-based training for the healthy older
people: A meta-analysis of randomized controlled trials. PLOS ONE. 2017;12(5):e0176742.
doi:10.1371/journal.pone.0176742

Edwards ]JD, Fausto BA, Tetlow AM, Corona RT, Valdés EG. Systematic review and meta-
analyses of useful field of view cognitive training. Neurosci Biobehav Rev. 2018;84:72-91.
doi:10.1016/j.neubiorev.2017.11.004

Basak C, Qin S, O’Connell MA. Differential effects of cognitive training modules in healthy
aging and mild cognitive impairment: A comprehensive meta-analysis of randomized
controlled trials. Psychol Aging. 2020;35(2):220. https://pubmed.ncbi.nlm.nih.gov/32011155/

Au J, Sheehan E, Tsai N, Duncan GJ, Buschkuehl M, Jaeggi SM. Improving fluid intelligence
with training on working memory: a meta-analysis. Psychon Bull Rev. 2015;22(2):366-377.
doi:10.3758/513423-014-0699-x

Melby-Lervag M, Hulme C. There is no convincing evidence that working memory training is
effective: A reply to Au et al. (2014) and Karbach and Verhaeghen (2014). Psychon Bull Rev.
2016;23(1):324-330. d0i:10.3758/s13423-015-0862-z

Au ], Buschkuehl M, Duncan GJ, Jaeggi SM. There is no convincing evidence that working
memory training is NOT effective: A reply to Melby-Lervag and Hulme (2015). Psychon Bull
Rev. 2016;23(1):331-337. d0i:10.3758/s13423-015-0967-4

Loughrey DG, Lavecchia S, Brennan S, Lawlor BA, Kelly ME. The Impact of the Mediterranean
Diet on the Cognitive Functioning of Healthy Older Adults: A Systematic Review and Meta-
Analysis. Adv Nutr. 2017;8(4):571-586. d0i:10.3945/an.117.015495

Radd-Vagenas S, Duffy SL, Naismith SL, Brew BJ, Flood VM, Fiatarone Singh MA. Effect of the
Mediterranean diet on cognition and brain morphology and function: a systematic review of
randomized controlled trials. Am | Clin Nutr. 2018;107(3):389-404. doi:10.1093/ajcn/nqx070

McEvoy CT, Leng Y, Peeters GM, Kaup AR, Allen IE, Yaffe K. Interventions involving a major
dietary component improve cognitive function in cognitively healthy adults: a systematic
review and meta-analysis. Nutr Res. Published online 2019.

Espie CA, Fleming L, Cassidy ], et al. Randomized controlled clinical effectiveness trial of
cognitive behavior therapy compared with treatment as usual for persistent insomnia in
patients with cancer. | Clin Oncol. 2008;26(28):4651-4658.

Page 34 of 38



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

Clarke J, Draper S. Intermittent mindfulness practice can be beneficial, and daily practice can
be harmful. An in depth, mixed methods study of the “Calm” app’s (mostly positive) effects.
Internet Interv. 2020;19:100293. doi:10.1016/j.invent.2019.100293

Economides M, Martman J, Bell MJ, Sanderson B. Improvements in stress, affect, and
irritability following brief use of a mindfulness-based smartphone app: a randomized
controlled trial. Mindfulness. 2018;9(5):1584-1593. d0i:10.1007/s12671-018-0905-4

Fakoya OA, McCorry NK, Donnelly M. th. BMC Public Health. 2020;20(1):129.
doi:10.1186/512889-020-8251-6

Brookmeyer R, Johnson E, Ziegler-Graham K, Arrighi HM. Forecasting the global burden of
Alzheimer’s disease. Alzheimers Dement | Alzheimers Assoc. 2007;3(3):186-191.
doi:10.1016/j.jalz.2007.04.381

Ngandu T, Lehtisalo J, Solomon A, et al. A 2 year multidomain intervention of diet, exercise,
cognitive training, and vascular risk monitoring versus control to prevent cognitive decline in
at-risk elderly people (FINGER): a randomised controlled trial. The Lancet. 2015;385(9984):2255-
2263.

Strandberg TE, Levalahti E, Ngandu T, et al. Health-related quality of life in a multidomain
intervention trial to prevent cognitive decline (FINGER). Eur Geriatr Med. 2017;8(2):164-167.
doi:10.1016/j.eurger.2016.12.005

Marengoni A, Rizzuto D, Fratiglioni L, et al. The Effect of a 2-Year Intervention Consisting of
Diet, Physical Exercise, Cognitive Training, and Monitoring of Vascular Risk on Chronic
Morbidity-the FINGER Randomized Controlled Trial. ] Am Med Dir Assoc. 2018;19(4):355-
360.el. doi:10.1016/j.jamda.2017.09.020

Rosenberg A, Mangialasche F, Ngandu T, Solomon A, Kivipelto M. Multidomain interventions
to prevent cognitive impairment, Alzheimer’s disease, and dementia: from FINGER to world-
wide FINGERS. | Prev Alzheimers Dis. Published online 2019:1-8.

Shah TM, Weinborn M, Verdile G, Sohrabi HR, Martins RN. Enhancing cognitive functioning
in healthy older adults: a systematic review of the clinical significance of commercially

available computerized cognitive training in preventing cognitive decline. Neuropsychol Rev.
2017;27(1):62-80. d0i:10.1007/s11065-016-9338-9

Anstey K]J, Bahar-Fuchs A, Herath P, et al. Body Brain Life: A randomized controlled trial of an
online dementia risk reduction intervention in middle-aged adults at risk of Alzheimer’s
disease. Alzheimers Dement Transl Res Clin Interv. 2015;1:72-80. d0i:10.1016/j.trci.2015.04.003

Page 35 of 38



51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

McMaster M, Kim S, Clare L, et al. Lifestyle risk factors and cognitive outcomes from the
multidomain dementia risk reduction randomized controlled trial, Body Brain Life for
Cognitive Decline (BBL-CD). | Am Geriatr Soc. Published online September 9, 2020.
doi:10.1111/jgs.16762

Yaffe K, Barnes DE, Rosenberg D, et al. Systematic Multi-Domain Alzheimer’s Risk Reduction
Trial (SMARRT): Study Protocol. | Alzheimers Dis. 70(Suppl 1):5207-5220. doi:10.3233/JAD-
180634

The Diabetes Prevention Program (DPP) Research Group. The Diabetes Prevention Program
(DPP). Diabetes Care. 2002;25(12):2165-2171. Accessed May 17, 2020.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1282458/

Health Center Program: Impact and Growth. Bureau of Primary Health Care. Published
August 20, 2018. Accessed May 22, 2020.
https://bphc.hrsa.gov/about/healthcenterprogram/index.html

AARP Global Council on Brain Health. The Global Council on Brain Health (GCBH). AARP.
Accessed May 23, 2020. http://www.aarp.org/health/brain-health/global-council-on-brain-
health/

Alzheimer’s Association. Brain Health. Alzheimer’s Disease and Dementia. Accessed May 23,
2020. https://alz.org/help-support/brain_health

Mayo Clinic Health System. 5 tips to keep your brain healthy. Accessed May 23, 2020.
https://www.mayoclinichealthsystem.org/hometown-health/speaking-of-health/5-tips-to-keep-
your-brain-healthy

Harvard Health Publishing. 12 ways to keep your brain young. Harvard Health. Accessed
May 23, 2020. https://www .health.harvard.edu/mind-and-mood/12-ways-to-keep-your-brain-
young

Leshner A, Landis S, Stroud C, Downey A. Preventing Cognitive Decline and Dementia: A Way
Forward. National Academies of Science, Engineering, and Medicine; 2017:149.

Gorelick Philip B., Furie Karen L., ladecola Costantino, et al. Defining optimal brain health in
adults: a presidential advisory from the American Heart Association/American Stroke
Association. Stroke. 2017;48(10):e284-e303. doi:10.1161/STR.0000000000000148

Petersen RC, Lopez O, Armstrong M]J, et al. Practice guideline update summary: Mild
Cognitive Impairment: Report of the Guideline Development, Dissemination, and

Page 36 of 38



62.

63.

64.

65.

66.

67.

68.

Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

Implementation Subcommittee of the American Academy of Neurology. Neurology.
2018;90(3):126-135.

World Health Organization. Risk Reduction of Cognitive Decline and Dementia. WHO
http://www.who.int/mental_health/neurology/dementia/guidelines_risk_reduction/en/

Anstey KJ, Cherbuin N, Herath PM. Development of a new method for assessing global risk of
Alzheimer’s Disease for use in population health approaches to prevention. Prev Sci.
2013;14(4):411-421. doi:10.1007/s11121-012-0313-2

Anstey K]J, Cherbuin N, Herath PM, et al. A self-report risk index to predict occurrence of
dementia in three independent cohorts of older adults: The ANU-ADRI. PLOS ONE.
2014;9(1):e86141. doi:10.1371/journal.pone.0086141

McMaster M, Kim S, Clare L, Torres S], D’Este C, Anstey KJ. Body, Brain, Life for Cognitive
Decline (BBL-CD): protocol for a multidomain dementia risk reduction randomized controlled

trial for subjective cognitive decline and mild cognitive impairment. Clin Interv Aging.
2018;13:2397-2406. doi:10.2147/CIA.S5182046

Andrews S, Eramudugolla R, Velez JI, Cherbuin N, Easteal S, Anstey KJ. ANU-ADRI and not
genetic risk score predicts MCI in a cohort of older adults followed for 12 years. bioRxiv.
Published online August 19, 2016:070516. doi:10.1101/070516

Ackermann RT, Finch EA, Brizendine E, Zhou H, Marrero DG. Translating the Diabetes
Prevention Program into the Community The DEPLOY Pilot Study. Am | Prev Med.
2008;35(4):357-363. d0i:10.1016/j.amepre.2008.06.035

Petersson, S. D., & Philippou, E. (2016). Mediterranean Diet, Cognitive Function, and
Dementia: A Systematic Review of the Evidence. Advances in nutrition (Bethesda, Md.), 7(5),
889-904. https://doi.org/10.3945/an.116.012138

Page 37 of 38



Protocol #: PSC-0318-22 Posit Science Corporation
June 12,2023
Revision 4

Appendix I. Table of Assessments

Consent and Baseline BHP Program Post-
Screening Visit (V1) Orientation and Intervention

Visit (VO) Intervention Period Visit (V2)
for 12 Weeks

<

Informed Consent

<

Inclusion and Exclusion
Criteria

Demographics
Medical History
Medications

X X X X

Cognitive Abilities
Screening Instrument — Short
(CASI-Short)

Australian National X X
University AD Risk Index
(ANU-ADRI)

Rapid Assessment of X X
Physical Activity for Older
Adults (RAPA)

MIND diet score X X
Insomnia Severity Index X X
(ISI)
PROMIS Satisfaction with X X
Participation in
Discretionary Social
Activities; and Social
Isolation tool
Perceived Stress Scale (PSS) X X
Cognitive Function X X
Instrument (CFI)
Program Usability X
Questionnaire
Medications, Since Last Visit X X
Adverse Effects X X
Participant Manual X
UADE X
Study Exit X

Appendix Il. Sample Debit Card Information
Attached separately.
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