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1. Study Introduction
The proposed research study examines the feasibility of a telerehabilitation physical
activity behavioral (TPAB) 12-week intervention to improve physical activity (i.e., daily
steps) for individuals with probable amnestic mild cognitive impairment (MCI) and
caregivers. Improving physical activity may promote physical independence, slow the
transition from MCI to dementia, and reduce health care costs. This study addresses two
significant clinical gaps for amnestic MCI rehabilitation: 1) lack of evidence-based
rehabilitation strategies to improve habitual physical activity; and 2) barriers to remotely
promote habitual physical activity. We hypothesize that the intervention will be deemed
feasible and that individuals with MCI will have greater daily steps after completing the
intervention.

2. Background
The prevalence of MCI in older adults is approximately 3-25%,'-3 of which 11-49% wiill
transition to dementia (mainly AD) within two years.?* Delaying the transition to
dementia by five years is estimated to save $500,000 per patient.> ¢ Addressing
modifiable risk factors of dementia, such as physical inactivity, is an approach to delay
dementia onset and improve cognitive outcomes and quality of life." 7° Previous reports
suggest that more daily steps are linked to better cognition’7- % and less
neurodegeneration in individuals with cognitive impairment.’® " However, there is little
literature regarding approaches to increase daily steps in individuals with amnestic MCI
(MCI with the domain of memory specifically impaired). Secondly, there is a lack of
methods to remotely promote daily steps, which may be especially pertinent for
individuals with barriers to participation in standard settings (e.g., those living in rural and
underserved areas or those with functional limitations).

A small body of literature has utilized caregivers with physical activity interventions.'?
This will be the first study to our knowledge to engage individuals with probable amnestic
MCI and the primary caregiver to facilitate a behavioral intervention targeting
improvement in daily steps. Caregivers of individuals with cognitive impairment play a
crucial role in daily routines of patients. Involving a primary caregiver has been shown to
reduce technology barriers' and improve self-reported physical activity intervention
outcomes.' 15 In addition, most caregivers for individuals with cognitive impairment do
not engage in regular physical activity.'® Involving caregivers in the TPAB intervention
may improve their physical activity, help them better cope with demands of caring for a
loved one, and reduce depression and burnout associated with caregiving.’® 17 In
addition to the caregiver benefits, approaching physical activity from a dyadic
perspective has been suggested as a strategy to maximize effectiveness in individuals
with cognitive impairment.8-2

This will be the first study to examine the TPAB intervention that combines health
behavior theories/techniques and is remotely delivered to improve daily steps for
individuals with probable amnestic MCI and caregivers (patient-caregiver dyads). Prior
work has utilized self-reported physical activity,?' which suffers from floor effects and
recall bias.??2* A Fitbit (Fitbit Inc., Boston, MA) wearable sensor will be utilized in this
study to self-monitor, objectively set goals, and assess goal achievement throughout the
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Table 1. Telerehabilitation Physical Activity Behavioral (TPAB) Intervention Outline

Behavior Change Technique Application Theoretical Base
Self-monitoring of Behavior (1) Utilize Fitbit for daily step monitoring Control Theory
Action Planning (2) Weekly action planning (goal setting) based on Control Theory

participant step count/identified individual targets
Graded Tasks (3) Connection to self-monitoring and noted differences Social Cognitive Theory

with higher/lower step count days
Restructuring the Physical (4)/ Discussion of personal barriers/facilitators to Social Cognitive Theory
Social Environment (5) exercise and discussion of environmental
components that can change

Problem-Solving (6) Discussion of reducing personal barriers and Social Cognitive Theory

leveraging personal facilitators to increase daily

steps

Prompts/Cues (7) Identification of cues that will be useful in self- Operant Conditioning

management of daily steps moving forward and

long-term

intervention. The Fitbit wearable sensor is designed specifically to provide visual
physical activity feedback through the Fitbit application. The Fitbit sensor will already be
connected to a de-identified account created by the research team prior to distribution to
study participants. No GPS data is collected. Fitbit use instructions will be provided
verbally and in written form. The Fitbit application will provide the participant feedback on
the number of steps he/she has taken during daily living activity and progress toward
physical activity goals. The research team will monitor the Fitbit physical activity data
through the Fitabase platform (see attachment for Fitabase data security and privacy
information).

Research-grade accelerometers (ActivPAL, PAL Technologies, Glasgow, UK)? will be
used to objectively measure physical activity (i.e., daily steps) before and after the 12-
week intervention.

Enrolled patient-caregiver dyads (individual with probable amnestic mild cognitive
impairment and caregiver) will be randomly assigned to either the intervention group (12-
week TPAB intervention) or the control group (usual care/no intervention over 12
weeks). Individuals in the TPAB group will participate in virtual 30-minute weekly
sessions for 12 weeks with their primary caregiver and the research interventionist (Dr.
Hoffman). Established behavior-change techniques will be used in the TPAB intervention
(Table 1), based largely on the combination of the Social Cognitive Theory, Control
Theory, and Operant Conditioning,?® including behavioral techniques, and patient-
centered communication (e.g., motivational interviewing).?” The behavior-change
techniques are designed to target and improve daily steps. The patient-caregiver dyads
in the control group will receive usual care and no intervention (no Fitbit) over the 12
weeks.

3. Research Objectives
Aim 1: Determine the feasibility of the TPAB intervention for individuals with probable
amnestic MCI and their primary caregivers by measuring 1) participant retention, 2)
attendance, 3) acceptability (Intrinsic Motivation Inventory)?2, 3) safety (adverse event
tracking), 4) semi-structured interviews.
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Aim 2: Examine the preliminary effects of TPAB on physical activity engagement (daily
steps) among MCI participants when compared with the control group.

4. Study Population:
Thirty-six individuals with probable amnestic MCI between the ages of 50-85 years old
and informal caregivers (19+ years of age) from the Omaha metro and surrounding
areas will be recruited to participate in this study. The spectrum of amnestic MCI allows
individuals that may or may not be able to give consent and is needed for this study to
best reflect individuals with amnestic MCI. If the patient is unable to give consent per
research team assessment, a legally authorized representative will be present and sign
the consent form and the patient will verbally assent. Additionally, patients will be
monitored and withdrawn if they appear to be unduly distressed from participating in the
study. Due to anticipated attrition, we plan on recruiting 36 patient-caregiver dyads (18
dyads per group) to meet the necessary 15 dyads per group for statistical purposes. A
sample size of 15 patient-caregiver dyads per group will meet our aim to determine a
statistically significant change in activity from baseline to post-intervention (13 weeks)
with adequate power (a = .05, 1-B = .8) ability to detect an effect size of approximately d
=1.06.

5. Inclusion/Exclusion Criteria

Inclusion criteria for participants with probable amnestic MCI are: 1) 50-85 years old, 2)
memory impairment as demonstrated with deficits in the memory domain scores on the
Montreal Cognitive Assessment (MoCA), 3) a score of 18-24 on the MoCA indicating
possible MCI,2° 5) not currently categorized as “Active” on the Rapid Assessment of
Physical Activity,*® 6) have a primary caregiver willing to participate in physical activity
and assist the patient with participation in the study Inclusion criteria for both the patient
and caregiver include: 1) self-reported household ambulator, 2) on stable doses of
medication at least for the previous 30 days at baseline, 3) have a computer/wireless
device with Internet access, 4) English-speaking. Caregiver must additionally score 24 or
higher on the Mini-Mental Status Exam (MMSE) indicating no impairment to be included
in the study®! and be 19+ years of age. If the caregiver does not meet this requirement
the patient will be asked if there is another caregiver willing to participate in the study.

Exclusion criteria for the patients and caregivers are: 1) limitations due to disability,
iliness, or pain that may affect the patient’s walking safety during the study, 2) unstable
heart conditions (e.g., unstable angina, acute pericarditis) 3) uncontrolled hypertension
in the last six months, 4) known neurological diseases. All medical criteria will be
assessed via self-report.

6. Subject Recruitment:

Investigators will use the UNMC Mind Brain Health Registry (398-15) and distribute fliers
at locations that treat individuals with amnestic MCI. Participants on the registry who are
care partners of individuals with MCI or individuals with MCI will be contacted. Fliers may
also be distributed on social media platforms (e.g., Facebook, Twitter). Fliers will be
distributed to share basic study information. Participants will voluntarily identify if
interested in this study and will communicate (e.g. call, email) with Dr. Hoffman from the
contact information provided on the fliers. Potential participants will be pre-screened via
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a standardized phone screen that includes an exercise medical clearance questionnaire
(PAR-Q+). If the results of the PAR-Q+ indicate consultation with the individual's primary
care provider prior to starting the physical activity intervention proposed in this study,
then the individual will be asked for PCP contact information and the research team will
receive PCP medical clearance prior to consent and baseline testing. During the consent
process, individuals with probable amnestic MCI will be asked a series of questions
(Capacity Screening Questions attachment) to determine if he/she has the capacity to
consent. If the individual with probable amnestic MCI can answer the capacity screening
questions it will be determined they have the ability to consent to the study. If the
individual with probable amnestic MCI, is unable to answer the capacity screening
questions then the individual’s LAR will be contacted prior to completing the consent
process. At the initial visit, the remaining screening will occur for the patient: 3) a score
of 18-24 on the Montreal Cognitive Assessment indicating possible MCI,?° 5) not
currently categorized as “Active” on the Rapid Assessment of Physical Activity, and the
caregiver: score 24 or higher on the Mini-Mental Status exam.

Additionally, potential research participants will be recruited by snowball sampling,
enrolled participants referring the research team to others that may qualify.

7. Risks

Our patient population (aged 50-85 years) and the possibility of older caregivers (19+)
may include individuals that have medically complex conditions that still meet
inclusion/exclusion criteria. To improve the safety of all participants in TPAB intervention,
the intervention includes discussion about safety with physical activity throughout.

In the TPAB intervention group, we anticipate the risk of muscle soreness and exposure
to falls due to increased exposure to walking (dependent on the efficacy of TPAB
intervention). Falls are defined as “inadvertently coming to rest on the ground, floor or
other lower level, excluding intentional change in position.”3? Fall risk will be mitigated in
the study by discussing walking safety and determining appropriate stepping goals
throughout the TPAB intervention. The occurrence of falls will be recorded for the
patient-caregiver dyads that are in the TPAB intervention group and the control group at
all outcome testing sessions and TPAB intervention sessions. In addition, the control
group will be contacted each week to determine if any falls or other adverse events have
occurred. As such, study progress and adverse events (falls or other adverse events)
will be reviewed on a case-by-case basis and the IRB will be notified. If the number of
injurious falls for the TPAB intervention group exceeds that of the control group by 5 (7%
of enrollment) at any time, the study will be suspended until an evaluation of study
relatedness for each incidence is performed.

Also, some questions may make subjects feel uncomfortable. There is a rare but
significant risk of loss of confidentiality. There may also be risks that are unknown at this
time.
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8. Benefits

Individuals with mild cognitive impairment in the TPAB intervention group may improve
physical activity (daily steps). Some possible benefits of improving physical activity in
individuals with MCI include greater independence, better cognitive performance, and
greater quality of life." 7-°

Caregivers that are in the TPAB intervention group may also improve physical activity.
Benefits associated with increased physical activity for caregivers could include
decreased symptoms of depression and less caregiver burnout.’® 7

No benefits are anticipated for individuals in the control group.

The success of this remotely administered TPAB intervention can provide data for a
larger-scale efficacy study that may ultimately advance reach to rural and underserved
areas.

9. Assessment of Potential Risks and Benefits

The study is considered minimal risk since all data collection will occur in non-invasive
methods (e.g., questionnaires, audio recordings, and thigh worn activity monitor). The
intervention poses no more than minimal risk. The individuals in the intervention group
will likely engage in more physical activity (dependent on the efficacy of the
intervention) than the control group. The intervention is targeted at improving daily
steps and does not specifically target an intensity (e.g., moderate intensity).
Considering walking is an activity all our enrolled participants do every day this study
poses no more than minimal risk. Common risks associated with walking include mild
muscle soreness and falls. The benefits outlined in section 8 outline the moderate
impact of the intervention on patients and caregivers. These outcomes can drive future
larger clinical trials examining the TPAB intervention and ultimately can make
substantial positive impacts on individuals with cognitive impairment and their
caregivers.

10. Study Duration
The study duration will be approximately one year as specified by the grant-awarding
agency.

11. Participant Duration
Both groups will undergo testing at baseline (before randomization to TPAB intervention
or control group) and post-intervention. Consent and baseline testing will be conducted
entirely in person (e.g. home setting). Post-testing will at a minimum involve cognitive
testing (Trails A & B) done in person with an option for remaining outcomes completed in
their preferred setting (e.g., home setting, via phone, or video call (Creighton’s Zoom
platform)). Research personnel will be present to assist with any questions or issues with
questionnaire completion. Phone and video outcomes testing sessions will not be
recorded except for the semi-structured interviews for individuals that underwent the
intervention. All study personnel will act as mandatory reporters, if events or
circumstances are witnessed during baseline, post, or intervention sessions. If
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undergraduate students assisting with the research witness events, they deem
reportable, they will discuss with the PI (Dr. Hoffman) to determine what agency should
receive the report, if necessary. The testing procedures are detailed below and will take
approximately 2 hours to complete at each testing time point (baseline and post-
intervention). The TPAB intervention will involve weekly 30-minute sessions with Dr.
Hoffman for 12 weeks. The details of information covered during the TPAB intervention
sessions are outlined in the Intervention Checklist attachment. For the TPAB intervention
group, all participants (patients and caregivers) will be provided a Fitbit. Directions on
how to interact with the Fitbit app will be discussed during the first intervention session
and are detailed in the Patient-Workbook attachment. It is expected that participants will
return the provided Fitbit at the end of their study participation. Due to the 7-day activity
monitor data collection prior to and following the 12-week TPAB intervention, participants
will be enrolled in the study for approximately 14 weeks.

To assess Aim 1, we will measure retention, attendance, acceptability, safety, and
qualitative feasibility perspectives. Based upon previous research, we expect to retain at
least 85%3 and attendance of at least 80%** to deem the study a success. The TPAB
intervention will be regarded as acceptable with a mean of >5.0 (null value)®® on the
Intrinsic Motivation Inventory — Interest / Enjoyment Subscale.?® The number of adverse
events in the TPAB intervention group will be similar to that of the control group and will
not exceed five adverse events related to the TPAB intervention. Finally, qualitative
feasibility data will be gathered via audio recorded semi-structured interviews.

To assess Aim 2, we will measure daily steps at baseline and post-intervention. Daily
steps will be measured across seven days at each time point (from the activPAL). Refer
to ActivPAL instructions attachment for more details about activity monitor placement.
Previous work has shown individuals with MCI can reliably and feasibly wear activity
monitors.” 3¢ 37 We hypothesize that the TPAB intervention group will make significant
gains in daily steps from baseline to post-intervention compared to the control group.

Baseline descriptive measures will include demographics (age, sex, education level),
and anthropometrics (height, weight, BMI). Patient-caregiver dyads will additionally be
assessed on the following outcome measures to determine associations with Aim 1 and
Aim 2 outcomes: comorbidities (Functional Comorbidity Assessment®) self-reported
mobility (International Physical Activity Questionnaire,®® Physical Activity Scale for
Elderly,*® PROMIS HAQ*'), global cognitive function (Montreal Cognitive Assessment?®
and Mini-Mental Status Exam 3'), perceptual-motor function (Trails Making Test A%?),
executive function (Trails Making Test B*?), depression (Geriatric Depression Scale®?),
quality of life (Logsdon QOL-AD Scale**“ and Short Form-36+6), and caregiver burden
(Caregiver Burden Inventory*’:48). Theory-based determinates*® of knowledge (Apathy
Scale® %), self-efficacy (Self Efficacy for Exercise Scale®?, Self-Efficacy of Managing
Chronic Disease®?), outcome expectations (semi-structured interview), goals (semi-
structured interview, % weekly goal attainment), and perceived facilitators
(Multidimensional Scale of Perceived Social Support®*) will be assessed to explore the
TPAB intervention behavioral targets. Collection methods for the above-stated outcomes
are outlined in Table 2.
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12. Compensation

Patients and caregivers will each be compensated with a $30 gift card for each testing
session (2 testing sessions per participant). Compensation will be provided at the end of
each testing session. This gives the opportunity for each participant to be compensated
$60 total in amazon gift cards ($120 total for the patient-caregiver dyad). Additionally, all
participants that complete the post-testing will be given a Fitbit at the end of the study for

both the intervention and control groups.

Table 2. Data Collection Source Information

Data Collection Method

Outcomes

via tablet or laptop)

Questionnaires (electronically completed

Acceptability (IMI)

Comorbidities (Comorbidities Index)

Mobility (IPAQ)

Depression (GDS)

Quality of Life (QOL-AD & SF-36)

Caregiver burden (Caregiver Burden
Inventory)

Determinates of knowledge (Apathy
Scale)

Self-efficacy (SEE & self-efficacy for
managing chronic disease)

Perceived facilitators (MSPSS)

Goals/Outcome expectations (PSFS,
located on page 8 of the Patient-
Workbook Attachment)

Participant Self-Reported

Demographics
Frequency of Fitbit interaction

Semi-structured interview (TPAB

intervention group participants only)

Qualitative feasibility of TPAB
intervention (identification of themes
across participants)

Researcher reported

Retention (keep track of subject drop
out)

Attendance (keep track of number of
TPAB sessions attended)

Safety (Weekly Health Problem Tracking
Sheet)

Blood Pressure/Heart Rate

ActivPAL (research grade activity Daily steps
monitor)
Fitbit/Fitabase Weekly step goal attainment
Tests Global Cognitive Function (MoCA &

MMSE)
Perceptual-motor function (Trails A Test)
Executive Function (Trails B Test)

13. Confidentiality and Privacy
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We will keep all research records that contain identifiable health information, confidential
to the extent allowed by law. Paper records will be kept in a locked filing cabinet in Dr.
Hoffman’s office at Creighton University while electronic records will be stored on
password-protected computers and user-restricted drives. A description of this clinical
trial and a summary of the results will be available on http://www.clinicaltrials.gov, as
required by U.S. law. Additionally, the research team and appropriate governing
agencies will have access to the data. Each patient and caregiver will be assigned a
study identifier (e.g. MCIBC_01) that will be associated with all research data.
Participants’ identifiable information (e.g. name, address, phone number) will be stored
separately from research data and kept per contract of the funding agency. Deidentified
research data will be securely kept indefinitely.

14. Informed Consent Process
We will e-mail or mail potential participants the consent form prior to the first study visit
(baseline). This will allow participants ample time to review forms in advance should they
desire. At the consent meeting, before reviewing the consent forms, patients and
caregivers will be assessed to determine if they meet the remaining inclusion and
exclusion criteria. If the remaining criteria are met, patients and caregivers will complete
individual/separate consent forms. If a study investigator is unable to attend the baseline
testing, remote consent will be conducted via HIPAA Zoom (voice call will be used if
video conference is not possible) with the study investigator and potential participants.
The consent will be electronically signed via DocuSign. This virtual consent process was
previously approved in protocol 2003401. In this circumstance, student investigators will
conduct the remaining components of the baseline testing session. During the consent
process, the research personnel will review the purpose of the project, details of study
participation, potential benefits/risks, and compensation. During this process, any
questions will be answered regarding the study. It will be made verbally known that
participation in this research is voluntary. If the potential participant chooses not to
participate, it will not affect their relationship with the investigative team. The participant
is free to withdraw consent and discontinue participation at any time without prejudice.
During the consent process, individuals with probable amnestic MCI will be asked a
series of questions (Capacity Screening Questions attachment) to determine if he/she
has the capacity to consent. If the individual with probable amnestic MCl is able to
answer the capacity screening questions it will be determined, they have the ability to
consent to the study. If the individual with probable amnestic MCI, is unable to answer
the capacity screening questions then the individual’s LAR will be contacted prior to
completing the consent process. If a legally authorized representative (LAR) is
necessary, the LAR will sign the consent form and the patient will verbally assent for
enroliment of the study to occur. The target population for this study is individuals with
probable amnestic MCI as clinically determined by cognitive testing and will not include
individuals with severe cognitive deficits (e.g., dementia, Alzheimer’s disease). After
signing consent forms patients and caregivers will be formally entered into the study and
study-related questionnaires will follow (baseline testing). Copies of the signed consent
forms will be provided to all participants. Vulnerable populations such as children,
prisoners, non-English speakers, and severe cognitive impairment will not be enrolled in
this study.
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15. HIPAA

HIPAA authorization is required given the PHI that is acquired during the study
procedures. The HIPAA form will be discussed verbally after it is determined the
participant is eligible from the phone screen inclusion and exclusion criteria. The HIPAA
form will be electronically signed via DocuSign at this time.

16. Data Analysis Plan

Our enrollment goal is 36 patient-caregiver dyads over a 9-month enrollment period. We
expect attrition will occur over the 12-week intervention period. Given a sample size of
15 patient-caregiver dyads, our aim to detect a statistically significant change in physical
activity from baseline to POST will be adequately powered (a = .05, 1- = .8) to detect
an effect size of approximately d = 1.06. Assuming a SD of approximately 36% and
stable control group activity, this would reflect an approximate 35% increase in steps
from baseline to post-intervention. Daily step changes between groups will be compared
using a 2 x 2 repeated measures ANOVA, testing for main effects of group and time, and
the interaction effect between groups across time. This analysis assumes no missing
data for the 15 patient-caregiver dyads — in the event of greater than expected attrition
occurs, we will use a mixed model to estimate from all available data on an ‘intent to
treat’ basis. Similar analyses will be performed for all other quantitative outcomes
described in the Participant Duration section.

Directed content analysis®® will be used to assess the qualitative data gathered from
semi-structured interviews. Savin-Baden®® outlined three steps to qualitative research:
(1) visually familiarize yourself with the data by reading the transcripts, then identify
primary categories, (2) generate conclusions, and (3) check the results. will be analyzed
by determining common themes across. The 14 domains of the Theoretical Domains
Framework (TDF) will be used as a priori codes to classify the barriers and facilitators
discussed by participants. The 14 domains in the TDF are: knowledge; skills;
social/professional role and identity; beliefs about capabilities; optimism; beliefs about
consequences; reinforcement; intentions; goals; memory, attention, and decisions
processes; environmental context and resources; social influences; emotion; and
behavioral regulation.’” The TDF domains will be used as the “primary categories” (i.e. a
priori codes) to capture participants’ responses to the feasibility of the intervention to
achieve improvement in daily stepping (step 1). The researcher will then read through
the coded data as well as the data that was not coded to generate conclusions and
construct themes related to the feasibility of the intervention to achieve improvement in
daily stepping (step 2). Finally, the themes and raw data supporting each theme will be
reviewed by the researcher with attention to an accurate representation of participants’
perceptions of intervention feasibility (step 3). To enhance rigor, we will consider
procedures to promote credibility, consistency, and transferability.®® First, to ensure
credibility we will triangulate between data sources (interviewers notes, transcripts, and
interdisciplinary discussion). Secondly, to enhance consistency, the researcher who is
coding will keep an audit trail of all decisions related to coding, interpretation, and
constructed themes.
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