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Abstract

Nearly half of dementia cases may be explained by modifiable lifestyle risk factors. Multidomain interventions are needed
to bypass cognitive decline (CD) and aging-related barriers to sustained healthy lifestyles in at-risk older adults. We itera-
tively developed My Healthy Brain, a group-based lifestyle program (8 weeks, 90 min sessions) delivered via live video
that applies behavioral principles to target multiple risk factors for dementia. We describe the program structure, virtual
delivery, and outcomes for a group of older adults with subjective CD or mild cognitive impairment and lifestyle risk factors
(e.g., sedentary, poor sleep or diet). We also conducted a group exit interview to qualitatively assess participant experiences
and elicit feedback to improve My Healthy Brain. This case report demonstrates that delivering evidence-based brain health
education and behavior change skills in a group setting via live video is feasible, acceptable, and has the potential to improve
lifestyle, cognitive, and psychosocial outcomes in older adults with CD.
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Introduction

Dementia and cognitive decline (CD) are a growing prior-
ity as the global population ages (Brookmeyer et al., 2007;
Larson et al., 2013). An estimated 50 million people have
dementia and nearly 10 million cases are diagnosed every
year worldwide (World Health Organization, 2017). Prior to
developing dementia, many older adults experience subjec-
tive CD (self-reported cognitive concerns in the absence of
deficits on formal testing) (Jessen et al., 2014) or mild cog-
nitive impairment (objective decrease in cognitive perfor-
mance on testing that surpasses normal aging but does not
significantly impact daily functioning) (Allan et al., 2017).
Although medications (e.g., cholinesterase inhibitors)
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temporarily treat cognitive symptoms, no biomedical treat-
ments can prevent or cure dementia (Mehta et al., 2017;
Raina et al., 2008; Sink et al., 2005). The sensitivity of bio-
markers is also limited, as the detection of genetic risk or
pathology on neuroimaging does not fully explain the pro-
gression from CD to dementia (Ewers et al., 2011; Jansen
et al., 2015). Novel non-pharmacological interventions are
needed to help older adults reduce dementia risk factors
and promote independence while cognitive symptoms are
in their earliest stage.

Approximately 40% of dementia cases may be explained
by modifiable lifestyle risk factors including lack of exercise,
poor diet, inadequate sleep, elevated alcohol and tobacco
use, and limited social and mental stimulation (Ashford &
Mortimer, 2002; Barnes & Yaffe, 2011; Slooter et al., 1998).
The odds of developing dementia increase with the num-
ber of lifestyle risk factors in a dose-response relationship
(Lourida et al., 2019; Whitmer et al., 2005). Modifying these
lifestyle behaviors can also protect against dementia in older
adults with CD that have additional genetic, cardiovascu-
lar, or neurodegenerative risk factors (Lourida et al., 2019;
Rabin et al., 2019). The benefits of a healthy lifestyle accu-
mulate with aging (Ahlskog et al., 2011; Barnes & Yaffe,
2011), and lifestyle factors are a feasible and cost-effective
option for reducing one’s own risk for dementia (Clark et al.,
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2012). Yet, this research has not translated to evidence-
based programs for older adults with early CD, who strug-
gle to adopt lifestyle behaviors on their own (Cations et al.,
2018). There is a clear need for multidomain interventions
that teach behavior change skills and bypass aging and CD-
related barriers to sustained healthy lifestyles.

In response to this gap, our team iteratively developed My
Healthy Brain, a group-based lifestyle program (8 weeks,
90 min sessions) that applies behavioral principles to tar-
get multiple risk factors for dementia within one interven-
tion. My Healthy Brain was informed by similar lifestyle
trials (McMaster et al., 2020; Ngandu et al., 2015; SPRINT
MIND Investigators for the SPRINT Research Group et al.,
2019) and our team’s experience adapting interventions
for neurological populations (Greenberg et al., 2019; Mace
et al., 2021; Mace et al., 2020; Vranceanuet al., 2018), and
feedback from older adults with CD. My Healthy Brain
combines evidence-based skills from cognitive-behavioral
therapy and motivational interviewing (Barrett et al., 2018)
with education on dementia risk factors (Livingston et al.,
2020; Sabayan & Sorond, 2017; Xu et al., 2015) to promote
sustained engagement in a brain healthy lifestyle with aging
(Belleville et al., 2020) (Fig. 1). We conceputalized My
Healthy Brain based on the Scaffolding Theory of Aging
and Cognition (Reuter-Lorenz & Park, 2014), which posits
that lifestyle behaviors serve as “neural compensatory scaf-
folding” factors that optimize brain structure and function,
which in turn preserves cognitive functioning with aging.

Following the NIH Stage Model (Onken et al., 2014),
we developed My Healthy Brain and conducted a non-ran-
domized feasibility open pilot (NIH Stage 1a) with older
adults (N=24) referred by their neurologist for CD and
lifestyle risk factors Mace et al., 2021. My Healthy Brain
demonstrated preliminary feasibility and improvements in
primary lifestyle outcomes as well as secondary outcomes
of self-determination and subjective wellbeing when deliv-
ered in person. Despite high program adherence and pro-
gram satisfaction, qualitative feedback from participants
revealed several barriers to in-person participation (e.g.,

transportation, scheduling, COVID-19) that hindered pro-
gress toward their lifestyle goals. Our prior work suggests
that older adults are motivated to learn Zoom to promote
cognitive health (Doorley et al., 2021), highlighting the
potential for delivering the My Healthy Brain via live video.

In this case report, we describe the first entirely virtual
clinical group of My Healthy Brain INTERVENTION for
older adults with subjective CD or mild cognitive impair-
ment and lifestyle risk factors for dementia. Our goal was to
showcase the program rationale, session structure, virtual
delivery of the program skills, individualized goal setting,
home practice adherence, and associated improvement in
lifestyle and psychosocial outcomes. We also conducted
post-intervention qualitative exit interviews to illustrate
patient experiences in the program. In doing so, we aimed
to demonstrate how clinicians may overcome common chal-
lenges to promoting brain health in this older adult popu-
lation. We discussed the implications of our findings for
enhancing My Healthy Brain and study procedures for future
clinical groups and research trials.

Methods
Study Design

We conducted a single virtual clinical group of My Healthy
Brain with a qualitative exit interview. Our methodology
follows the procedures reported in the My Healthy Brain
development study (Mace et al., 2021). We adapted the
program and delivery based on our published protocol for
conducting virtual assessments and lifestyle interventions
via Zoom (Mace et al., 2020), which have been succesful in
other older adult populations (Doorley et al., 2021). Prior
to the group, we met regularly with interdiciplinary clinical
staff from the Osher Center for Integrative Medicine at the
Brigham and Women's Hospital to discuss efficient referrals
to this virtual program.
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Fig.1 Conceptual model of multidomain intervention targeting modifiable risk factors of brain disease and optimizing cognitive function with

aging
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Participants

The Massachusetts General Hospital Human Research Com-
mittee has approved the procedures (IRB # 2020P003067
and 2020P004087). Patients were referred to My Healthy
Brain by their medical provider at Brigham and Women’s
Hospital and the Osher Center for Integrative Medicine. We
also distributed program recruitment flyers and presented
My Healthy Brain to interdisciplinary teams to broaden our
inclusion of patients at the hospital. Trained study staff con-
ducted initial phone screenings and a licensed clinical health
psychologist reviewed all cases prior to study enrollment.

Our eligibility criteria were consistent with the My
Healthy Brain development study (Mace et al., 2021) and
similar lifestyle programs for CD (Andrieu et al., 2017; Lam
et al., 2015; Ngandu et al., 2015; SPRINT MIND Investiga-
tors for the SPRINT Research Group et al., 2019). Inclu-
sion criteria were (1) age > 60; (2) English fluency/literacy;
(3) subjective cognitive concerns (Jessen et al., 2014) or
mild cognitive impairment identified by the referring pro-
vider (Allan et al., 2017); (4) patient self-reported interest
in modifying at least one lifestyle risk factor for dementia
targeted in My Healthy Brain (physical inactivity, poor diet,
inadequate sleep, elevated alcohol and tobacco use, medica-
tion nonadherence, limited intellectual and social stimula-
tion) (Sabayan & Sorond, 2017); and (5) willingness/ability
to participate in the 8-week group program via live video.

The exclusion criteria were (1) dementia; (2) medical ill-
ness expected to worsen in the next 12 months (e.g., cancer);
(3) serious untreated psychiatric disorders (e.g., schizophre-
nia, bipolar disorder); (4) current substance abuse; (5) cur-
rent suicidal ideation; and (6) current enrollment in another
lifestyle modification program. Following procedures from
our prior development study (Mace et al., 2021), the absence
of dementia was confirmed by the referring medical provider
and a review of the medical records. We excluded dementia
because the program is designed for at-risk older adults with
subjective or mild cognitive impairment. We also wanted to
ensure that participants have a thorough understanding of
the project and be able to meaningfully participate in ses-
sion and complete weekly homework. We excluded suicidal-
ity and serious medical or mental illnesses due to requiring
higher levels of care than the group can provide. Current
substance abuse and participation in a similar program rep-
resent treatment confounds.

We included older adults with subjective and mild cog-
nitive impairment because both are (1) common in clin-
ics that treat older patients (Rosenbloom et al., 2016),
(2) risk factors for future CD (Jessen, 2014; Langa &
Levine, 2014; Verlinden et al., 2016), and (3) potentially
modifiable through improvements in brain health via life-
style change (Cadar et al., 2012). This decision was also
informed by our similar intervention development studies
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that did not find differences in outcomes or benefit from
program skills by type of CD based on data and clinician
observations (Doorley et al;, 2021; Mace et al., 2020).

Procedures

We screened 20 potential participants with the goal of
forming a group size of 10—12 to account for dropout. Of
these, 3 declined and 6 had scheduling conflicts and were
put on hold to participate in the next round of groups.
We enrolled and completed informed consent with 11 par-
ticipants. Three participants did not attend any sessions
(scheduling conflicts) and 1 participant dropped after
attending the first session (to address depression and lone-
liness in individual therapy). The remaining 7 participants
completed the program (6/7 attended > 6 sessions).

One week prior to the first session, the group leader
emailed participants all study materials: (1) 90-min Zoom
calendar appointments for the 8 consecutive weeks of My
Healthy Brain, (2) tips for using Zoom in clinical groups,
(3) an electronic copy of the treatment manual, and (4) a
secure REDCap link to complete the baseline self-report
assessments. We followed our published protocol for con-
ducting virtual assessments and lifestyle interventions via
Zoom (Mace et al., 2020) and guidelines to help older
adults use the technology (Tsai et al., 2017). The research
coordinator contacted all participants to gauge familiar-
ity with Zoom, assist installation and login, and teach the
functions relevant to the group: gallery view to see all
participants, camera mode to enable video, and mute to
limit noises in their environments when not speaking. We
encouraged participants to contact the group leader for
technological assistance at any time. Three participants
required assistance from family to log into the weekly
Zoom sessions.

Participants completed self-report measures of lifestyle
and psychosocial function online via REDCap at baseline
and post-intervention. The research coordinator contacted
participants to administer assessments via phone when nec-
essary and attempts to collect this data were discontinued
after three reminder emails. For this case report, we com-
piled data from clinical notes, participant email correspond-
ence, weekly home practice, electronic medical records, and
referral sources.

My Healthy Brain Program

A clinical neuropsychologist with clinical and research
expertise in aging and brain health and a clinical psychol-
ogy doctoral student co-led the 8-week My Healthy Brain
group program via Zoom. Each session is an interactive
group discussion (90 min) facilitated by the group leaders
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that involves a review of previous material (10%), problem
solving of barriers to adherence (15%), education on life-
style risk factors for dementia (30%), and behavior change
skills with weekly goal setting (45%). Participants received
feedback from the clinicians and group members on setting
weekly SMART goals (White et al., 2013) (i.e., goals that
are Specific, Measurable, Attainable, Relevant, and Time
bound) to improve the lifestyle factors identified by their
referring provider and deemed personally significant. The
study clinicians sent participants weekly email reminders
about the group session and encouraged them reply with an
update on their SMART goal and progress. Reviewing the
manual and taking notes was optional but encouraged to
improve recall of material and individualized goals between
sessions. The clinician wrote weekly progress notes for each
participant and provided weekly supervision to the doctoral
student for treatment fidelity.

Table 1 outlines the topics and corresponding skills for
each session of My Healthy Brain. The first session provides
an overview of brain health, the importance of lifestyle for
CD and dementia prevention, and setting individualized
SMART goals. The subsequent sessions target the lifestyle
risk factors for dementia consistently identified in the brain
health literature (Andel et al., 2008; Barnes & Yaffe, 2011;
Baumgart et al., 2015; Geda et al., 2010; Hamer & Chida,
2009; Xu et al., 2015): sleep (Session 2), physical activity
(Session 3), nutrition (Session 4), medication adherence/
substance use (Session 5), social stimulation (Session 6),
and mental stimulation and cognitive reserve (Session 7).
My Healthy Brain includes skills to overcome common

Table 1 My healthy brain group session topics and skills

barriers to modifying each of the lifestyle behaviors, such as
enhancing motivation, cultivating self-compassion to cope
with setbacks, setting manageable goals (e.g., pacing physi-
cal activity), tracking progress (e.g., using activity logs),
managing stressors and urges that lead to unhealthy hab-
its (e.g., for diet and substance use), and addressing inter-
personal difficulties. The final My Healthy Brain session
includes a program review and development of a values-
based plan to maintain healthy lifestyles.

Quantitative Measures

All self-report assessments were reliable and valid, and align
with similar lifestyle programs (Andrieu et al., 2017; Claudia
et al., 2020; Lam et al., 2015; Ngandu et al., 2015; SPRINT
MIND Investigators for the SPRINT Research Group et al.,
2019). Full details on the self-reports can be found in the
My Healthy Brain development study (Mace et al., 2021).
We assessed program credibility and expectancy prior to My
Healthy Brain using the Credibility and Expectancy Ques-
tionnaire (CEQ-6; Devilly & Borkovec, 2000). We assessed
program satisfaction after completing My Healthy Brain
using the Client Satisfaction Questionnaire (CSQ-3; Attkis-
son, 1996). On the remaining self-report assessments below,
we reported the pre-intervention (i.e., to indicate baseline
severity level) and change score (i.e., to indicate progress
during My Healthy Brain). We indicated when pre-post dif-
ferences exceeded the reliable change based on available
norms (Jacobson & Traux, 1991). We interpret the results in

Session Topic Skills

1 Brain health and habit formation ~Education: modifiable lifestyle factors, brain health and disease
Habit change skills: identifying and setting SMART goals, motivation rulers, problem-solving bar-
riers (e.g., stressors), self-monitoring
2 Sleep Education: sleep quality and brain health, sleep hygiene
Habit change skills: sleep log, stimulus control, sleep restriction
3 Physical activity Education: physical activity and brain, risk of sedentariness
Habit change skills: activity pacing, behavioral activation, pairing activity with socializing,
problem-solving barriers
4 Nutrition Education: MIND diet and brain health, MyPlate (food groups and portions)
Habit change skills: awareness of hunger/fullness cues, visualizing portion size, food log, environ-
mental modifications
5 Medication and substance use Education: substance use (tobacco, alcohol), medical care, and brain health
Habit change skills: medication log, effective communication with doctors, coping with stressors
that increase urges to use alcohol or tobacco
6 Social relationships Education: socializing and brain health, social support types
Habit change skills: interpersonal effectiveness, shared activity planning, reducing loneliness with
age, identifying social support network
7 Building healthy brain reserve Education: brain reserve, neuroplasticity, cognitive domains
Habit change skills: developing compensatory strategies, increasing intellectual stimulation
8 Enjoying a brain healthy lifestyle Education: maintenance and prevention planning, sustaining changes, review

Habit change skills: values identification, scheduling meaningful and pleasurable activities
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the context of each cases’ individualized goals and lifestyle
risk factors.

We assessed CD symptoms with the 12-item Everyday
Cognition Scale (eCog-12; Tomaszewski Farias et al., 2011)
and the PROMIS Cognitive Function (Cella et al., 2010).
Lifestyle measures included physical function with the
PROMIIS Physical Function (Rose et al., 2008) and exercise
with the Godin Leisure-Time Exercise Questionnaire (GLQ);
Amireault & Godin, 2015); sleep with the Pittsburgh Sleep
Quality Index (PSQI; Buysse et al., 1989); MIND diet with
the Mediterranean Eating Pattern for Americans Screener
(MEPA,; Cerwinske et al., 2017); and alcohol use with the
Alcohol Use Disorders Identification Test—Consumption
(AUDIT-C; Bush et al., 1998). We also administered an
8-item (range = 0-8) checklist of Brain Health Behaviors
(BHB) to assess the presence (1 point) or absence (0 points)
of lifestyle targets: increasing (1) exercise, (2) sleep, (3)
MIND/Mediterranean diet, (4) cognitive stimulation, (5)
socializing; and reducing (6) alcohol, (7) smoking, and (8)
stress. We assessed stress with the 10-item Perceived Stress
Scale (PSS-10; Cohen et al., 1983) and anxiety (v1.08a),
depression (v1.08b), emotional support (v4a), and social
isolation (v4a) with the PROMIS scales (Hahn et al., 2014;
Pilkonis et al., 2011, 2014).

Group Exit Interview

We conducted an optional group exit interview with par-
ticipants via Zoom (90 min) 1-week post-intervention. The
study clinicians led the group exit interview according to
guidelines for collecting valid qualitative data (e.g., Rubin
& Rubin, 2005) and creating a comfortable environment
for self-disclosure (Shaha et al., 2011). All participants had
the opportunity to provide open-ended feedback on the pro-
gram during the post-intervention REDCap that they might
not have felt comfortable discussing during the group. We
recorded and manually transcribed the exit interview.

Our multidisciplinary team developed a semi-struc-
tured exit interview script that explored 5 major topics:
(1) overall experience in My Healthy Brain, (2) lifestyle
changes that occurred during the program, (3) experience
with Zoom, (4) impressions of the program skills, and (5)
barriers and facilitators to participation. Additionally, we
explored opinions on including mindfulness training and
wearable devices in future versions of My Healthy Brain
to address stress (e.g., Rachel case report) and difficulty
self-monitoring lifestyle changes (e.g., Julia case report
below). Both wearable devices and mindfulness, a practice
of non-judgmental awareness of the present (Ludwig &
Kabat-Zinn, 2008), have the potential to promote health-
ier lifestyle choices and sustain behavior change in older
adults (Brawley et al., 2003; Dutton, 2008; Geiger et al.,
2016; Sullivan & Lachman, 2017; Schuman-Olivier et al.,
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2020) but have not been integrated in programs that target
dementia risk factors.

We used rapid assessment procedures to analyze the focus
group data consistent with established qualitative frame-
works (Eaton et al., 2019; Gale et al., 2019; Renfro et al.,
2021). Rapid assessment is a valid alternative to in-depth
qualitative analysis to identify timely and actionable strate-
gies to improve clinical programs (Hamilton & Finley, 2019;
Taylor et al., 2018). We created a summary template of each
of the 5 a-priori exit interview topics. The study clinicians
used the summary template to take notes during the exit
interview and reflexively summarize main ideas directly
after. All authors met to collaboratively discuss the sum-
mary until a consensus was reached for each topic. When
available, we reported quotes from the cases that illustrate
the five major exit interview topics.

Results

The 7 program completers ranged in age from 63 to 91 years
(M =175 years), were White and Non-Hispanic/Latino, and
were balanced in terms of women (n=4) and men (n=23).
Three participants were widowed, 3 were married, and 1
was separated/divorced. Three participants completed some
college, 3 had college degrees, and 1 had a graduate/profes-
sional degree. Three participants had subjective cognitive
concerns, 4 had mild cognitive impairment, and 1 participant
was on the border between these diagnoses (pending neu-
rologic follow-up evaluation scheduled after the program).

All 7 of the enrolled participants met our a-priori crite-
rion for program completion (Mace et al., 2021) of attending
at least 6 of the 8 sessions. Only 3 participants—Rachel,”
“Emily,” and “Julia”—completed the self-report outcome
measures. Three participants did not complete the self-report
measures because they were optional (n=3). The remain-
ing participant did not own a computer and was unable to
complete the online survey on his phone. Consistent with
the goal of this study, we focused our case report and exit
interview results on the 3 participants with complete data to
fully showcase program delivery. We also discuss the poten-
tial bias and implications of the missing data.

Rachel

Rachel was a 70-year-old, White, non-Hispanic, married
woman with some college education and a retired teacher.
She presented to the group program with concerns about
memory and executive functioning difficulties over the
past two years. Nineteen months prior to the group, Rachel
underwent a neuropsychological evaluation which was
largely unremarkable, though she continued in neurologic
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follow-up with concern for progressive cognitive decline.
Her baseline CEQ score indicated low initial perceptions
of the program’s credibility (14) and low expectations for
improving (8).

During the first session, she expressed concerns about
cognitive decline (“I feel like my brain is becoming unrave-
led”), consistent with her clinically significant baseline
PROMIIS (28.8) and eCog-12 (2.6) scores. She had a grow-
ing recognition of how anxiety about forgetfulness and con-
fusion negatively impacted her concentration: “I recognize
that becoming stressed when I do something wrong is harm-
ful to my thinking process in the moment. I was not aware
that being stressed has long-term effects on my brain.” She
expressed interest in learning about brain health to optimize
daily functioning and decrease stress.

Rachel set multiple lifestyle goals. She presented with
high baseline levels of exercise (GLQ=15) and physical
function (PROMIS =59), but wanted to set and adhere to
clear exercise goals to keep herself accountable during
the COVID-19 pandemic. She overcame these barriers by
applying the SMART goal framework and seeking feedback
from group members. By the end of the program, Rachel had
incorporated walking and exercising in the pool three times
a week for two consecutive weeks. Rachel also learned to
track her daily food intake and nutrition using a MIND diet
log in the treatment manual. Greater awareness of her eating
habits and food choices appeared to promote self-efficacy
and reinforce motivation for healthy eating. She also started
to complete mentally stimulating games by downloading a
popular brain exercise application on her smartphone.

Rachel experienced significant life stressors during the
program (pre PSS-10=22, moderate stress). Rachel learned
about the potential of self-compassion to sustain her motiva-
tion when she did not meet her lifestyle goals or forgot to
track her food intake. Using self-compassion, Rachel recom-
mitted to her MIND diet goals and food intake tracking the
following week without getting discouraged (“Especially
during the pandemic, I was eating unhealthy foods and too
much of them. This class helped me get back on a healthier
eating path and ‘back on the wagon’”). At times, Rachel
confused the My Healthy Brain program with her other
appointments. Through validation from clinicians, Rachel
became more willing to adopt compensatory strategies such
as to-do lists to support daily memory rather than avoiding
these strategies due to anxiety about cognitive decline (“I
felt like I was giving in to whatever is happening to my brain
but now I am open to helping my brain in whatever ways I
can”). By the end of My Healthy Brain, Rachel developed a
growing interest in practicing self-compassion when she fell
short of her goals and learning about mindfulness to cope
with unexpected life stressors.

Rachel reported high satisfaction with the program
(CSQ=38). She endorsed reductions in CD symptoms

(A PROMIS = + 11.2, reliable improvement; A eCog-
12=-0.4). On lifestyle measures, she reported increased
sleep quality (A PSQI=-1) and engagement in the
MIND diet, socializing, cognitive stimulation (BHB;
pre=5, A= +3). Exercise (A GLQ=0) and physical func-
tion (A PROMIS =0) did not change. Rachel did not set
goals for alcohol during the program and her use did not
change (AUDIT-C; pre=3, A=0). In contrast with the
improvements in eating habits reported during the group,
her MIND diet adherence minimally decreased (MEPA;
pre=9, A=—1). On psychosocial measures, she reported
improvements in emotional support (PROMIS; pre =50.3,
A=11.7, reliable improvement), stress (PSS-10 A=-10,
reliable improvement) and depression (PROMIS; pre =55.3,
A =—-1.2). Social isolation slightly increased (PROMIS;
pre=50, A= +1.6) and anxiety did not change (PROMIS;
pre=59, A=0).

Emily

Emily was an 80-year-old, White, non-Hispanic, widowed
woman with a college degree who retired as a home health
care nurse. She presented to group with concerns about
mild impairment in memory recall and word-finding for
approximately 2.5 years leading up to her participation in
the group, as well as a family history of Alzheimer’s dis-
ease. Her CD symptoms were also evident on baseline self-
reports (PROMIS =39.1, eCog-12=2.5). She completed
formal neuropsychological testing several months prior to
the group, which was largely within normal limits. Her pri-
mary goal was to learn more about brain health and prevent
future CD. She was also interested in building upon skills
that she acquired in prior cognitive rehabilitation programs.
Similar to Rachel, Emily’s baseline CEQ indicated low ini-
tial perceptions of the program’s credibility (11) and low
expectations for improving (10).

Emily wanted to improve her baseline physical activity
(PROMIS =43, low), exercise (GLQ =3, low), and MIND
diet adherence (MEPA =9). The clinicians helped Emily to
prioritize and set SMART goals each week to promote sus-
tainable habit formation. Emily’s physical activity had previ-
ously involved socializing (e.g., at the gym, ski trips), which
was no longer possible due to COVID-19 restrictions. She
learned to expand her physical activities by focusing on a
sense of enjoyment, accomplishment, and values (e.g., being
in nature) in the activities she chose. Emily was motivated by
tracking her daily physical activity using a log in the treat-
ment manual. Emily also used the tracking logs to explore
her dietary habits and learned to notice her hunger/fullness
cues. This helped Emily manage portion sizes and choose
healthier food substitutions consistent with the MIND diet
(“When I pick up something to eat, I know whether it’s
something that is good for me.”).
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Emily reported high satisfaction with the program
(CSQ=10). She reported a small reduction in CD symp-
toms (A eCog-12=-0.4, A PROMIS = +0.10). On life-
style measures, she reported increased physical function (A
PROMIS = + 16.0, reliable improvement) but no changes
in exercise (A GLQ=0). She reported greater engagement
in socialization and cognitive stimulation (BHB; pre =6,
A= +2). Emily did not report changes in sleep (PSQI
pre=2, A=0) and alcohol use (AUDIT-C pre=2, A=0),
both of which were not problematic at baseline. In contrast
with her self-report during the group, her MIND diet adher-
ence slightly decreased (A MEPA =—1). On psychosocial
measures, she reported improvements in stress (PSS-10;
pre=15, A=-38, reliable improvement), emotional sup-
port (PROMIS; pre=41, A= +5.8, reliable improvement),
and social isolation (PROMIS; pre =56, A =—4.1). Depres-
sion was low at baseline and slightly increased (PROMIS;
pre=43.3, A= +2.7), and anxiety did not change (PROMIS;
pre=54.7, A=0).

Julia

Julia was an 84-year-old, White, non-Hispanic, widowed
woman with some college education, who did not disclose
her employment history. She presented to group with a diag-
nosis of mild cognitive impairment per neurologic workup
(and confirmed by formal neuropsychological evaluation
completed two months after the group). Julia reported
fewer baseline cognitive symptoms on the self-reports than
the other cases (PROMIS =50, eCog-12=1.7), suggesting
reduced insight. In addition to learning more about brain
health, Julia was interested in improving her memory and
organization, forming social connections, and “staying
vital.” She felt her thinking was “not as sharp” as in the
past, noting forgetfulness and disorganization. She reported
high perceptions of the program’s credibility (24) and high
expectations to improve (34) on the CEQ.

Her weekly SMART goals primarily related to exercise
(GLQ=24) and implementing organizational systems (cal-
endar/to-do list). She enjoyed walking with friends and
working with a personal trainer but did not identify as
“an exercise person.” To integrate her calendar use and
exercise goals, the group encouraged her to schedule regu-
lar walks on her calendar. She met her walking goal and
resumed sessions with a personal trainer during the group
but struggled to use her calendar regularly. In contract
with the other two cases, she did not send weekly email
updates of goal progress and at times forgot her weekly
goal, despite her motivation and interest in developing this
habit.

Julia also set SMART goals related to diet (MEPA =12)
and social support (PROMIS =38). She modified her ini-
tial goal to limit rather than eliminate bread (she tended to
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be “all-or-nothing” with food) and succeeded in meeting
this goal with the support of her daughter. For social sup-
port, she connected with friends outdoors and by phone,
which was helpful for her to cope with isolation experi-
enced during COVID-19.

Julia endorsed organizational challenges, such as dif-
ficulty using a calendar, taking notes, and organizing
her treatment manual, which interfered with her weekly
SMART goals. Julia succeeded in setting and refining
SMART goals by: (1) identifying motivational factors
(e.g., social support and accountability) and (2) setting
more realistic, flexible goals. She may have benefitted
from additional support (daughter, clinician check-ins),
structure (notetaking in a physical copy of the treatment
manual), habit-stacking (linking goals with established
behaviors), and more targeted reminders. During the final
session, she expressed interest and motivation to continue
with goals related to exercise, diet, and social support,
including regular walking (at least 4x/week) and limiting
her intake of bread by keeping it out of the house. She also
set a goal of choosing a new book to read to continue to
build cognitive reserve and keep her brain sharp, which
she wrote down as a reminder.

Julia reported high satisfaction with the program
(CSQ=12). Julia reported a decrease in CD symptoms
(A PROMIS = +9.1, reliable improvement; A eCog-
12 = +0.3); however, her baseline scores were likely an
underestimate of CD symptoms given her mild cognitive
impairment diagnosis. On lifestyle measures, she reported
improvements in sleep quality (PSQI; pre=8, A=—-1),
sleep hygiene (BHB, pre=5, A= + 1), alcohol use (AUDIT-
C; pre=2, A=—1), and exercise (A GLQ = +6), diet (A
MEPA = + 1). Physical function (A PROMIS =0) did not
change. On psychosocial measures, she reported improve-
ments in stress (PSS-10; pre=11, A =-9, reliable improve-
ment), emotional support (A PROMIS = 4+ 1.2), and depres-
sion (PROMIS; pre=55.3, A =—5.4, reliable improvement).
Social isolation worsened (PROMIS; pre=43.2, A= +12.4,
reliable decline), which conflicted with her in-group report
of connecting with friends and learning to cope with separa-
tion during COVID-19. She did not complete the PROMIS
anxiety.

Group Exit Interview

The cases had positive overall impressions of the program
and reported that it met their brain health needs. Rachel
described “having a plan to follow now” and Emily said
that the group “fit my needs at the moment.” They enjoyed
the length, session duration, group structure, weekly home
practice, and treatment manual, though recommended that
we offer a physical copy. The cases also had positive experi-
ences with Zoom because it minimized travel, was easy to
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use, and offered flexibility with scheduling. They wanted
greater clarity on the recruitment procedures and program
components. For example, Rachel was confused about why
she was referred to the program because her doctor never
discussed the referral, which dampened expectations (“I
wasn’t sure why I was asked to be in the program, so I didn’t
know what I was supposed to get out of it”).

The cases endorsed high satisfaction with the brain
health education and behavior change skills. In fact, they
wished that the program contained more in-depth educa-
tion, such as review of the neuroscience of how lifestyle
behaviors support brain health. The cases reported improve-
ments in lifestyle and cognition, as evidenced by feedback
from friends or family. For example, Julia said that “I'm
exercising and walking more... I hired a trainer two times
per week. I'm seeing the mental benefit.” All three cases
observed improvements in mood and socializing, which
increased their motivation to sustain their goal progress. Pro-
gram facilitators included: reminders, self-monitoring logs,
setting shared goals with other members or friends/family,
notetaking, accountability in group, and pairing goals with
meaningful activities. Julia attributed her “walking success”
to “the weekly connection of having consistent meetings that
contributed to my mood.” Lack of time and forgetfulness
(e.g., forgetful of goals set in group) were the most com-
mon barriers. Despite the social support from the group,
several participants reported that isolation during COVID-
19 decreased motivation (Emily: “I wasn’t able to go to the
Y[MCA]... I like the social interaction involved in being in
a facility”).

Finally, the cases provided feedback to further enhance
My Healthy Brain. Julia was familiar with mindfulness from
family, and Emily identified its benefits on mental health.
Julia described mindfulness, which she learned from her
daughter, as: “sitting, staying quiet, and concentrating on
what you’re doing... it really makes life easier.” The cases
expressed interest in learning mindfulness during each of
the weekly sessions and believed that guided meditations
recorded by clinicians would facilitate home practice. They
also shared favorable views of using wearable devices to
monitor lifestyle changes. Emily had experience using a
wearable device (e.g., Fitbit) and believed it would be moti-
vating and reinforcing (“I like smart watches. They are moti-
vating and give me natural goals to meet each day.”). The
other cases agreed with its benefits of behavior change but
had concerns about accuracy of the data.

Discussion

In this group case report, we described the rationale and
virtual delivery of My Healthy Brain, a multidomain life-
style program targeting risk factors for dementia. The case

reports, self-report measures, and group exit interview illus-
trate the impact of the program on a group of older adults
at risk for dementia based on subjective or mild cognitive
impairment and one or more unhealthy behaviors identified
by their referring provider. The cases had strong attendance
and adherence to home practice, reported excellent satisfac-
tion, and shared favorable views of the program during the
exit interview.

Participant engagement in the virtual My Healthy Brain
support the acceptability and appropriateness of the program
for our target population via this modality. This is notable
given population-specific barriers, such as increased CD and
functional dependence with aging, that can interfere with
adherence to group programs and lifestyle behavior change
(Mace et al., 2020). Based on the exit interviews, Zoom
reduced the burden of participating in the group and fos-
tered social connections during COVID-19. Attendance was
high and Julia was the only participant among the 3 cases
that required additional assistance with Zoom. This suggests
that the Zoom training with the research coordinator and
ongoing technological assistance from study clinicians was
effective. To further support participants like Julia, programs
can allot time at the beginning of each session to overcome
technological challenges that emerge. We also recommend
that teams use a combination of evidence-based skills for
facilitating older adults’ use of technology. These include
leveraging social support (Barnard et al., 2013), providing
reassurance, linking to personal relevance (Chaffin & Har-
low, 2005; Merriam et al., 2012), and allowing time for self-
directed learning and experimentation to develop confidence
(Tsai et al., 2017).

Each case improved on one or more of their goals for
the program, including cognition (Rachel, Emily), physical
function (Emily), exercise (Julia), and MIND diet (Julia).
Additionally, increased sleep, socializing, and cognitive
stimulation were endorsed by at least two of the cases.
Participants did not set goals for alcohol use and baseline
AUDIC-C scores were low, which may explain the limited
changes. The lifestyle changes found on the self-reports are
similar in magnitude to the effects reported in prior trials
(Andrieu et al., 2017; Heyn et al., 2004; Lam et al., 2015;
SPRINT MIND Investigators for the SPRINT Research
Group et al., 2019). Overall, the cases’ goals were consist-
ent with the findings on self-report assessments. The case
reports illustrate how clinicians can use a combination of
weekly monitoring, planning, and providing personalized
feedback to reinforce individualized lifestyle goals that are
best for each patients’ brain health (Janssen et al., 2013;
Tuso, 2015).

We also observed improvements in psychosocial func-
tioning, notably with stress and emotional support. Prior
multidomain lifestyle programs did not target psychoso-
cial outcomes or reported no effects (Advocat et al., 2016).
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Participants attributed improvements in mood to cultivat-
ing a more active lifestyle that is personally meaningful.
Two of the cases prioritized increasing social interactions
and all group members received peer support, which likely
promoted emotional functioning particularly during the
COVID-19 pandemic. Additionally, participants practiced
communication skills and learned about the detrimental
effects of chronic stress and social isolation on the brain.
Increasing awareness of modifiable risk factors and devel-
oping behavior change skills may have also provided par-
ticipants with a newfound sense of control over their brain
health.

Our study has several important limitations that high-
light opportunities to improve My Healthy Brain. First,
case reports are not generalizable and the participants,
while consistent with referrals at our medical center, are
not representative of the older adult population with CD
(Nissen & Wynn, 2014). Second, the cases reported low-
treatment credibility and expectancy at baseline, possibly
due to family history or personal experience with progres-
sive CD (Schulte, 2008), which can dampen outcomes if
unaddressed (Constantino et al., 2011; Goossens et al.,
2005). During the exit interviews, several participants
described the recruitment and enrollment process as
confusing, which may have reduced program credibility.
We also lost participants after enrollment due to schedul-
ing conflicts (n=3) and treatment for depression (n=1).
Our results highlight the need to develop patient-friendly
recruitment materials, clarify program expectations dur-
ing enrollment, train staff to effectively communicate
with the target population, and form partnerships with
staff to smooth the integration of procedures within the
clinic flow. In a subsequent study, we will conduct focus
groups with medical stakeholders to obtain actionable
suggestions to further identify and address barriers to
implementing the program in academic medical cent-
ers. Third, to address the difficulty with self-monitoring
and adhering to lifestyle goals (e.g., Emily and Rachel),
we will explore the potential of wearable trackers to
monitor and reinforce behaviors in My Healthy Brain.
Fourth, participants agreed on the potential to incor-
porate mindfulness into My Healthy Brain sessions to
enhance awareness and better tolerate unhealthy habits
that can derail lifestyle goals (e.g., Julia). Finally, 4 of
the 7 participants did not complete the self-report meas-
ures due to opting out and technological barriers. The
3 cases represented a wide range of clinical challenges,
cognitive abilities (subjective and mild cognitive impair-
ment), and lifestyle goals. Nevertheless, we cannot rule
out the possible influence of selection bias because the
participants who responded may have been particularly
motivated. We will reduce missing data in future groups
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by providing education on the importance of the self-
reports for tailoring intervention delivery based on indi-
vidualized needs. We will also increase the options (e.g.,
phone administered, mailing physical copies) and level of
support (e.g., study staff, family members) for completing
the self-reports.

The U.S. health care system must arm medical provid-
ers with lifestyle and risk-reduction strategies to address
the growing prevalence of dementia. This case report
demonstrates that delivering evidence-based brain health
education and behavior change skills in a group setting
via live video is feasible and acceptable for older adults
with CD. We illustrated how My Healthy Brain can over-
come clinical challenges in this population by showcasing
the delivery of skills, individualized goal setting, group
accountability and emotional support, and adherence to
home practice. The group’s experience during the pro-
gram and the exit interview provided valuable information
to enhance My Healthy Brain for future trials. Next, we
will conduct a live video feasibility RCT of the enhanced
My Healthy Brain versus a time- and attention-matched
education control (Health Enhancement Program; Mahaf-
fey et al., 2020) to inform efficacy testing (NIH Stage II).
Long-term, My Healthy Brain delivered via live video
has the potential to promote sustained lifestyle changes
and associated reductions in dementia risk factors in aging
populations by teaching mindfulness and behavior change
skills that can last a lifetime.
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