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MODERN DIAGNOSIS DISTINGUISHES SYNDROMES

FROM CAUSES

SYNDROMES

Preclinical
Mild Cognitive Impairment
Dementia

CAUSES

Alzheimer’s Disease
Cerebrovascular Disease
Lewy Body Disease

Frontotemporal Lobar
Degeneration

etc
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DELAYING/PREVENTING AD-DEMENTIA

Some people die with AD changes in their brain without ever showing dementia
in life

= |t is possible to have cognitive/functional resilience (reserve) in the presence of brain
disease

If we could delay clinical onset of symptoms more people would die without
dementia

= Can we enhance cognitive reserve?

Or we at least we can theoretically compress the period of morbidity
= We can enhance functional resilience




PREVENTION

Primary

= efforts provided to all individuals to prevent the onset of a targeted
condition.

Secondary

= efforts that identify and treat asymptomatic persons who have
already developed risk factors or preclinical disease but in whom
the condition is not clinically apparent.

Tertiary

= the care of established disease, with attempts made to restore to
highest function, minimize the negative effects of disease, and
prevent disease-related complications.




APPROACHES TO PREVENTION

Physical Exercise

Cognitive training

Compensation




GROWTH OF BEHAVIORAL
INTERVENTIONS IN MCI

o}

ONon-gen outcome

O Multi-modal

@ Therapist-based

0 Computerized

2002 2006 2009 2011 2013 2015

Fig. 1

Cumulative growth of controlled trials of cognitive interventions in MCI over
time. To fully illustrate the total number of studies in this area, studies that
included no generalization outcome measure (i.e., controlled trials of cognitive
interventions in MCI that only provided cognitive measures or fMRI outcomes)

that were excluded from the general review are shown in this figure as “Non-gen
outcome”

Chandler, M. J., Parks, A. C., Marsiske, M., Rotblatt, L. J., & Smith, G. E. (2016). Everyday impact of cognitive interventions in
mild cognitive impairment: a systematic review and meta-analysis. Neuropsychology review, 26(3), 225-251.



Physical Exercise




ANNALS OF INTERNAL MEDICINE
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PHYSICAL EXERCISE AND
COGNITION

Meta-analysis
16 prospective epidemiological studies

Relative risk highest physical activity compared to
lowest:

Regular exercise and physical activity:
=(0.72 for dementia (Cl 0.60-0.86, p<0.001)

=0.55 for AD (CI 0.36-0.84, p=0.006)
=0.82 for PD (CI 0.57-1.18, p=0.28)

Hamer & Chida. Psychol Med 2009;39:3-11



Cognitive Training




STANFORD LONGEVITY CENTER STATEMENT

“We object to the claim that brain games offer
consumers a scientifically grounded avenue to reduce
or reverse cognitive decline when there is no
compelling scientific evidence to date that they do.
The promise of a magic bullet detracts from the best
evidence to date, which is that cognitive health in old
age reflects the Iong-term effects of healthy, engaged
lifestyles. In the judgment of the signatories below,
exaggerated and misleading claims exploit the
anxieties of older adults about impending cognitive
decline. We encourage continued careful research and
validation in this field.”



http://longevity3.stanford.edu/blog/2014/10/15/the-consensus-on-the-brain
http://longevity3.stanford.edu/blog/2014/10/15/the-consensus-on-the-brain-training-industry-from-the-scientific-community/

Extended Practice and obic Exercise Interventions
enchit Untrained Cognitive Qutcomes in Older Adults:
Teta-Analysis
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CLINICAL INVESTIGATIONS

A Cognitive Training Program Based on Principles of Brain
Plasticity: Results from the Improvement in Memory with
Plasticity-based Adaptive Cognitive Training (IMPACT) Study

Glenn E. Smith, PED.* Patricia Housen, PhD," Kristine Yaffe, MD. 8 Reonald Ruff. PhD,
Robert F. Kennison, PhD  ** Henry W. Mabncke, PED," and Elizabeth M. Zelinski, PhD'
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Improvement in Memory with Plasticity-Based Adaptive Cognitive Training: Results of
the 3-Month Follow-Up

Elizabeth M. Zelinski, PhD, Laila M. Spina, PsyD, Kristine Yaffe, MD, Ronald Ruff, PhD,

Robert F. Kennison, PhD, Henry W. Mahncke, PhD,ww and Glenn E. Smith, PhD

JAGS, 2011
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BASELINE, END OF TREATMENT AND 3-MONTH
FOLLOW-UP

A. RBANS Auditory Memory/Attention B. Overall Memory
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ORIGMNAL ARTICLE
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Results from a Pilot Randomized, Controlled Trial
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Cognitive and Neural Effects of Vision-Based Speed-of-Processing
Training in Older Adults with Amnestic Mild Cognitive
Impairment: A Pilot Study

Feng Lin PhD, MB &, Kathi L. Heffner PhD, Ping Ren PhD, Madalina E. Tivarus PhD, Judith Brasch MS,
Ding-Geng Chen PhD, Mark Mapstone PhD, Anton P. Porsteinsson MD, Duje Tadin PhD

First published: 20 June 2016 | https://doi.org/10.1111/jgs.14132 | Cited by:10




STATE OF THE SCIENCE IN 2018:
THE FOUR LARGEST RCTS IN CCT

Auditory speed & Aged 65+ Improvement in untrained
IMPACT accuracy training measures of memory; patient-
(N=487) vs. cognitive reported cognitive function
stimulation
Visual speed & Aged 50-64 Improvement in untrained
IHAMS accuracy training  Aged 65+ measures of cognitive function
(N=681) vs. crossword
puzzles
Visual speed & Aged 65+ Improvement in everyday speed,

ACTIVE
(N=2,832)

BGTT

(N=11,430)

(N=2,912)

daccuracy VvVs. no-
treatment

[memory, reasoning]

IADLs, depressive symptoms,
health-related quality of life, at-
fault auto crashes




STATE OF THE SCIENCE IN 2018:
FOUR RECENT META-ANALYSES

Lampit 2014 (N=52)

“Computerized Cognitive Training in Cognitively
Healthy Older Adults: A Systematic Review and
Meta-Analysis of Effect Modifiers”

Mewborn 2017 (N=97, CCT and non-CCT)
“Cognitive Interventions for Cognitively Healthy,
Mildly Impaired, and Mixed Samples of Older
Adults: A Systematic Review and Meta-Analysis
of Randomized-Controlled Trials”

“CCT is modestly effective at improving cognitive
performance in healthy older adults, but efficacy varies
across cognitive domains and is largely determined by
design choices.”

“Overall, results indicated that cognitive interventions
produce a small, but significant, improvement in the
cognitive functioning of older adults . Effects were larger
for directly trained outcomes but were also significant for
non-trained outcomes (i.e., transfer effects).”

Edwards 2018 (N=17, speed training only)

“Systematic review and meta-analyses of useful
field of view cognitive training”

“Training transfers to real-world tasks, including those
that are vital to older adults’ maintained independence,
with significant, lasting effects.”




Memory Compensation Techniques




MEMORY SUPPORT SYSTEM (MSS)
SOHLBERG AND MATEER, 1988

Training to use a calendar/note taking system to
compensate for memory loss

Capitalize on preserved skills in early memory
loss

= Exploit intact procedural or “habit” memory

Compensation aids may perhaps extend the time
Individuals can function independently and
offer symptom reduction
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ADHERENCE

100% -
80% -
60% -
B Intervention
40% + O Control

Greenaway, Duncan, and Smith, (2013)



ACTIVITIES OF DAILY LIVING

==VISS
<=-Computer
=#=Controls
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A PILOT RANDOMIZED TRIAL OF TWO COGNITIVE REHABILITATION
INTERVENTIONS FOR MILD COGNITIVE IMPAIRMENT: CAREGIVER
OUTCOMES

Change in CES-D Scores
5
4
3
2 eSS (n=24)
. w=BF (n=24)
s Controls (n=14)
0 -
—
1
) .\
BV vs. 3M BV v. 6M

Note: BV = baseline visit; 3M = 3 month visit; 6M = 6 month visit; MSS = memory support system; BF =
brain fitness; Positive scores indicate increasing depression; Negative scores indicate decreasing

depression

Cuc, et al, (2017) International Journal of Geriatric Psychiatry GPS-16-0370.R1, 24 FEB 2017 DOI: 10.1002/gps.4689



http://onlinelibrary.wiley.com/doi/10.1002/gps.4689/full#gps4689-fig-0001

Intervention Is not just for the
Patient!




THE CASE FOR MULTICOMPONENT PROGRAMS
Olazaran et al. 2010

Nonpharmacolo[%iqcal therapies (NPTs) in AD and related
disorders (ADRD)

Meta-analysis of 179 randomized, controlled trials belonging to
26 Intervention categories

Key findings:

= Multicomponent interventions based on caregiver support and
education delayed institutionalization of persons with ADRD

= Effects on cognition, ADLs, behavior, and mood similar to effects
obtained by medication

= No side effects from NPTs and more readily individualized than
medication
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Records identified through
database searching

(n = 463)

Additional records identified through
other sources (n = 0)

META-ANALYSIS

Identification

Examined the effect
of cognitive
Interventions
compared to a
control group in MCI
on generalizability
outcome measures
[activities of daily

Records after duplicates
removed

(n = 463)

Screening

Records excluded (n = 433)
110 not MClI,

180 no cognitive intervention,
66 reviews, 6 not peer reviewed
15 mixed MCI/AD/NA sample
30 no comparison group
19 no generalization outcome
3 repeat samples
4 non-English full text

Records screened/reviewed
(n=4863)

Eligibility

Studies included in qualitative
synthesis

(n=230)

Included

Studies included in meta-
analysis

(n=26)




META-ANALYSIS RESULTS

Outcome Computer ~ Therapist Based Multimodal
Mood + - +/-
Metacognition - + +

ADLs - + /-

QOL !
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HEALTHY ACTION TO BENEFIT
INDEPENDENCE AND THINKING (HABIT)
PROGRAM

50 hours of programming (5 components, 1 hour each day x 10 days)
= Individualized calendar training (compensation training)

= Computer lab: Brain Fitness (Posit)

= Physical activity (Yoga)

= Separate group support for participant and partners

= Wellness education

Program partner required




SUMMARY OF RESULTS (3 MONTHS)

Raw Score (High Better)

Quality of Life

®
ML
L
"""""
ane®
an e ®

Base 3 Mos.

«o o+ HABIT - MCI

«« 4+ Control - MCI

== HABIT - Partner
—@— Control - Partner

HABIT MCI Participants: improved
QOL (p = .000)

Control MCI Patients: NO CHANGE

HABIT Caregivers: trend towards
improved QOL (p = .07)

Control Caregivers: NO CHANGE







CAREGIVER RANKINGS OF PRIORITY OF HABIT

OUTCOMES

Figure 1.
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Smith, G., Chandler, M., Fields, J., Aakre, J., and Locke, D. (2018), Journal of Alzheimer’s Disease



QoL
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QOL Effect Size by study arm and time point
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Mood Effect Size by study arm and time point

Full HABIT

No Brain Fitness

No Support Group

Mood
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mADLs Effect Size by study arm and time point
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No Support Group
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CAREGIVER RANKINGS OF PRIORITY OF HABIT
INTERVENTIONS

Figure 2.

(E— PT
[ PR
[ Couples
[om— Overall

Smith, G., Chandler, M., Fields, J., Aakre, J., and Locke, D. (2018), Journal of Alzheimer’s Disease



ADHERENCE CHALLENGES

Intervention 12 mnth Adherence
Full / Partial / Not

Physical Exercise 6b/21/ 14
Cognitive Activity 35/40/ 25
Memory Compensation 17 /53 / 30
Patient Support Group 20/ 25/ 55
Partner Support Group 22 /27 /51

Wellness Education 53/ 23/ 24




LESSONS LEARNED

Multicomponent programs can target multiple patient and partner valued
outcomes at once.

Programs which include partners and patients have added value.

Active participation in confronting illness increases both individuals’
chances of success.

Adherence is difficult and requires support




Study ID:IRB201700004 Date Approved: 6/28/2017 Expiration Date: 3/21/2020 QS’M APp
UNIVERSITY of MAYO | . %
UF | FLORIDA CLINIC ar *UE;
Tallahassee Memc 1
W HealthCare

A Study of

PEACEOFMND

Physical Exercise And Cognitive Engagement
Outcomes For Mild Neurocognitive Disorder

A wellness program for people living with mild cognitive impairment and a support partner.

The PEACEOFMND Program

PEACEOFMND is a study being conducted jointly by the University of Horida (UF), Mayo Clinic, and
Tallahassee Memorial Heglthcareto investigate theimpact of behavioral interventionson brain function,
thinking skills, and well-being in individualsliving with Mild Cognitive Impairment (MCI). The study will
use components of the larger clinical HABIT Healthy Action to Benefit Independence & Thinking®
program.* A support partner isrequired to complete the program with the participant.

Over the two weeks of the PEACEOFM N D studytraining, participantswill engage daily in individual
memory compensation training as well as group supportive therapy. In addition, participants will be
randomly assigned to 1 of 3 program components:

0 Yoga

1 Computer brain fitness

0 Wellness education

These sessions are delivered by a caring, multidisciplinary team including psychologists,
education specialists, social workers, cognitive interventionists and exercise specialists.
Participants will continue to engage at home in either yoga, computer brain fitness, or
WeIInesstechnlquesfor six months after the initial 2week program. Participantswill visit UF
sville to complete an MRI and cognitive measures beforethe program and six
ater to look at theimpact of these interventions on the brain, thinking skills, &

g.

ay Benefit
ith arecent diagnosis of Mild Cognitive Impairment (MCI), also called Mild



Study ID:IRB201700004 Date Approved: 6/28/2017 Expiration Date: 3/21/2020 1 4p,
SV,

JUF :
3, S
Specific Goals of the Study gy 1S
This study will examine the contribution of the components of the PEACEOFMND program to:
[ Engagement in yoga or cognitive exercise
Cognitive function
Use of a daily memory compensation tool
Quality of life
Independence in function
Wellness (or Healthy lifestyle)
Self-efficacy (i.e.,, confidence)
Psychological well-being
Physical conditioning, balance, and/or flexibility
Brain function on MRI

The PEACEOFMND Experience

Wellness is more than just good memory. In the PEACEOFMND program, a wellness experience
will be offered that encompasses emotional balance, supportive relationships, the ability to face
change, and a sense of understanding one’s situation and what may lie ahead.

ODoOoooooodd

Eligibility
The most important critqriato participate in the PEACEOFMND program are listed below.
The person with MCI must: \
[ Bediagnosed with amnestic MCI or Mild Neurocognitive Disorder, as confirmed by our criteria
[ Beat least 50 years of age
I Haveno MRI contraindications
00 Havea*“care-partner” that iswilling to participatein the full program (such as a spouse,
child or agood friend)
The care-partner must be:
0 Beat least 21 years of age
1 Haveno cognitive impairment, as confirmed by our criteria
Not sureif you’re eligible? Contact us for more information

How much does the study cost? Does insurance coverthis program?

Insuranceisbilled for the Memory Compensation Training and Group Supportive Therapy.
Medicare and many private insurance companies often cover the cost of these two components, but
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Questions?




THANK YOU TO THE HABIT TEAM

Mayo Clinic, University of Washington
Florida Pamela Dean, Ph.D., A.B.P.P.

Melanie Chandler Ph.D., A.B.P.P. Marigrace Becker, M.A.

Julia Crook, Ph.D.

Miranda Morris, M.S. University of Florida

Verna Skinner, M.A. Shellie-Ann Levy, Ph.D.

Deirdre O’Shea, M.A.

Arizona Liselotte Dewit, M.A.

Dona Locke, Ph.D., A.B.P.P. Brittany DeFeis, M.A.

Andrea Cuc, LMSW Andrea Mejia, M.A.

Jeanne Eilertson

University of Nebraska Medical Center
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