Translating Research to Improve Our
Everyday Lives

Dr. Anna MacKay-Brandt
Neuropsychologist - NKI Rockland Investigator

Nathan Kline Institute - Orangeburg, NY



Lo svdlies (6 500 & How do we translate research based on
T ISR aaNossenel §roupsS of people to practical advice for one
to understand complex person?

relationships and how they

We don’t yet know for certain what,

Making healthy lifestyle choices Fathbe: i Sreveet deciacti
work in general, but we are may reduce your risk of dementia. but there rmay be steps you can take

to help reduce your risk.

also interested in how that
knowledge translates to one

person (N of 1).

Keep physically Connect with
blood pressure Sleep well Eat a healthy diet active family and friends

Science-based Recommendations
from the National Institute of Aging



Large studies (of 500 or
1000+ people) are necessary
to understand complex
relationships and how they
work in general, but we are
also interested in how that

knowledge translates to one

person (N of 1).

How do we translate research based on

groups of people to practical advice for one

person?

Making health
may reduce yo

Control high
blood pressure

Sle

Be physically active

Keep your mind
engaged

on’t yet know for certain what,

ything, can prevent dementia,

Sta}p Connected Wlth here may be ste;.)s you can take
SO{:ial aCtiVitTES Ip reduce your risk.

Address physical and
mental health
problems

Understand how

.. wysically Connect with
med|c|r:|es can affect tive family and friends
the brain

Science-based Recommendations

from the National Institute of Aging



Large studies (of 500 or

1000+ people) are necessary

to understand complex
relationships and how they
work in general, but we are
also interested in how that
knowledge translates to one

person (N of 1).

How do we translate research based on
groups of people to practical advice for one

Nou
Be physwﬂ“ g‘mam;ew%‘a‘“
i may 250" oyt
Jeical hed

yet know for certain what,
g, can prevent dementia,

from the National Institute of Aging



Large studies (of 500 or

1000+ people) are necessary

to understand complex
relationships and how they
work in general, but we are
also interested in how that
knowledge translates to one

person (N of 1).

How do we translate research based on
groups of people to practical advice for one

" ou
Be phys'{" :;st\:r éngn'\me\'ﬁ‘a““

PErs Many health conditions affect oy

The o affect the pra; .
se conditions inc(y do: 3N and pose risks to cognitive fiyp ey =
. Unction

age blo .
vascular dement, edvesselsin the by, ain and

. increase ri
* "Le’:% ~€an lead to confyci sk for
linked to dementia, usion or attention Problems 5
* Delirium — spoy,s up as nd has peen
hospital stay, and is f. asudden state of confusion, oft
'Mpairment requently folioweq p, cognitive ¢ g
e eCllnE or

Ayl W
\H\‘\E“mm/_ CuTens -
Control - eoking EyOU
g
blood press * QW

from the National Institute of Aging



Lo svdlies (6 500 & How do we translate research based on
T TS FPaNNossenel §roUpsS of people to practical advice for one

: You
Bep hYS'{H:;ﬂI\:r' opritivehed™

Man . o
to understand complex PErs The Y health congitions aﬁecmjb,. .
se Conditions includa- ainand Pose risks ta mmn... —
re|ationships and how they , Some medicines and combinations of medicines can cause confusion, EfunCtian,

memaory loss, hallucinations, and delusions in older adults.

work in general, but we are

« Medicines can also interact with food, dietary supplements, alcohol, and ¢ for
other substances. Some of these interactions can affect how your brain

aIso intereSted in hOW that . functions. Drugs that can impair older adults’ cognition include:

Is been
knowledge translates to one f = Antihistamines for allergy relief
i * Sleep aids

person (N Of 1)- = Antipsychotics

* Muscle relaxants
| » Drugs that treat urinary incontinence : 5

* Medications for relief of cramps in thg stomach, intestines, and bladder
« Be i h'\““\\a““::enmmne\\m.\tseﬂ“ e

cience-based Recommendations

from the National Institute of Aging



Lo svdlies (6 500 & How do we translate research based on
T ISR aaNossenel §roupsS of people to practical advice for one
to understand complex person?

relationships and how they

We don’t yet know for certain what,

Making healthy lifestyle choices Fathbe: i Sreveet deciacti
work in general, but we are may reduce your risk of dementia. but there rmay be steps you can take

to help reduce your risk.

also interested in how that
knowledge translates to one

person (N of 1).

Keep physically Connect with
blood pressure Sleep well Eat a healthy diet active family and friends

Science-based Recommendations
from the National Institute of Aging



Understanding the Group vs an Individual : Diabetes

Cognitive EMA (reaction time)

Glucose at time of EMA

# Example participant 1
* Example participant 2
ﬁ‘ Example participant 3

" Group estimate

Cognitive vulnerability to glucose
fluctuations: ﬁ& ﬁ~ ﬁ\

Greater performance decrements (at left: greater
reaction time slowing) at low and high glucose
reflects greater vulnerability to glucose fluctuations

Hawks, Z.W., Beck, E.D., Jung, L. et al. Dynamic associations between glucose and ecological momentary cognition in

Type 1 Diabetes. npj Digit. Med. 7, 59 (2024). https://doi.org/10.1038/s41746-024-01036-5
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Understanding the Group vs an Individual: Diabetes

INCREASED

DECREASED
vuinerability to vulnerability to
glucose glucose
fluctuations fluctuations

Individual differences in
LOW <«—  cognitive vulnerability to —» HIGH

glucose fluctuations

Hawks, Z.W., Beck, E.D., Jung, L. et al. Dynamic associations between glucose and ecological momentary cognition in

Type 1 Diabetes. npj Digit. Med. 7, 59 (2024). https://doi.org/10.1038/s41746-024-01036-5
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Individual Differences Grow As We Age
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Nyberg L et al. (2020) Biological and environmental predictors of heterogeneity in neurocognitive ageing.

Ageing Res Rev 64:101184
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Individual Differences Grow As We Age

Whole Brain Thickness

2.1 A

Whole Brain Thickness

2.0 1

MacKay-Brandt A, Gazes Y, Garcia-Barnett D, Grebe L, Ripley O, Gan KX et al. An open, longitudinal resource for

mapping interindividual variation in the aging connectome. medRxiv. 2025; : 2025.10. 10.25337774.
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Individual Differences Grow As We Age
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MacKay-Brandt A, Gazes Y, Garcia-Barnett D, Grebe L, Ripley O, Gan KX et al. An open, longitudinal resource for

mapping interindividual variation in the aging connectome. medRxiv. 2025; : 2025.10. 10.25337774.
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How do we know if there is a reason to be concerned?
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Kate Papp - Harvard Alzheimer's Researcher Developed A New Way to Detect Risk of AD

BRANCH = Boston Remote Assessment of Neuro Cognitive Health

Open House 2026




How do we know if there is a reason to be concerned?

AD-signature cortical thickness

corrected std. B = 0.05, 95%CI [-0.11 - 0.21], p = 0.521
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BRANCH Composite Day 1 score

2-

corrected std. B =0.18, 95%CI [0.04 - 0.33], p=0.013

-2 -1 0 1 2
BRANCH Composite MDLC score

Jutten, R.J., Soberanes, D., Molinare, C.P. et al. Detecting early cognitive deficits in preclinical

Alzheimer’s disease using a remote digital multi-day learning paradigm. npj Digit. Med. 8, 24
2025). https://doi.org/10.1038/s41746-024-01347-7




How do we know if there is a reason to be concerned?

BRANCH Composite
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When you practice -
you get better.
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Accuracy (%)

MDLC: M=0.55 (SD=0.09)
301 MDLC: M=0.52 (SD=0.15)
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Jutten, R.J., Soberanes, D., Molinare, C.P. et al. Detecting early cognitive deficits in preclinical

Alzheimer's disease using a remote digital multi-day learning paradigm. npj Digit. Med. 8, 24
(2025). https://doi.org/10.1038/s41746-024-01347-7
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Interventions to Maintain Brain Health and Cognitive Health:
When you practice - you get better. If you don't, it's a red flag.

milk

30 Final Distrbution ~ 30

=

w 25 | [] 25

: ] Young

§ |l 11 [ " 20

=) | A

815 oqg T 15
€ggs g 10 s 10

S 1 i

2 5 5

= 0 an 0

0 5 10 15 20 25 30 35

Session ( [] = Instruction, ¢ = Practice)

Method of loci training in young and older adults.

Baltes & Kliegl, Developmental Psychology 1992
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Interventions that claimed to Maintain Brain Health and Cognitive
Health. When you practice - you get better. If you don't, it’s a red

The Science Behind Lumosity

flag.

Experimentally tested & clinically proven

The results of training with Lumosity are
measured experimentally in randomized
controlled trials. A typical expeériment
begins by measuring each person's
baseline abilities with tests of brain
performance, After several weeks of
training, each person is tested again to
determine how much the Lumosity training
has improved cognitive function.

@

Lumosity significantly improves sho!
memory, JL Hardy et a ( Enhancs

attention and working memary with

tve training program. Mensa Resear

FMRI shows how brain activity chang
Lumosity training. S8 Kesler et al (20
r 3

n from netal acuvation and
performance following adaptve number ¢
ra nary results from a ¢

Neu ychological Rehabdtaton 21(4).4

* Hardy: 14 training group, 9 wait list control gr:

* Kesler: 13 children with Turner syndrome, No

FEDERAL TRADE COMMISSION
PROTECTING AMERICA'S CONSUMERS

ABOUT THE FTC NEWS & EVENTS ENFORCEMENT POLICY TIPS & ADVICE

News & Evonts « Press Releases « Lumosdy %0 Pay S2 Milion 10 Sette FTC Decaptve Acvertising Charges 1o Its “Brain Train

Lumosity to Pay $2 Million to Settle FTC Deceptive
Advertising Charges for Its “Brain Training” Program

Company Claimed Program Would Sharpen Performance in Everyday Life and
Protect Against Cognitive Decline

Janvary 5, 2016
TAGS: Buroau of Consumer Protection | Consumer Protection | Advertising and Marketing | Health Claims |

Ondno Advertising and Marketing

The creators and marketers of the Lumosity “beain raining” program
have agreed 1o settie Federal Trade Commission charges alleging that
thay decaived consumens with unfounded claims that Lumosty games
can holp users pocform better at work and in schodl, and recuce or dolay
cognitive impairment associaled with age and other serious health
congditions

As part of the set!
will pay $2 mikon in redress and will notity subscribers of the FTC action
and provide them with an easy way 10 cancel their auto-renowal 10 avold

ent, Lumos Labs, the comparny bahind Lumosy

future biling

Lumosity

"Lumosity preyed on consumers' lears about age-related cognitive




Interventions that claimed to Maintain Brain Health and Cognitive

Health. When you practice - you get better. If you don't, it’s a red
\

.‘ Pgevagen

e In December 2024, the FTC and the
New York attorney general won their
lawsuit against Prevagen's makers.

e A federal court ruled makers of the
supplement are prohibited from making
claims it improves memory or brain
function.

Prevagen Commercial (01/2023)

, Any claim that just shows improvement over time with repeat testing needs to compare against a control

- else it could just be practice effects.
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Interventions to Maintain Brain Health and Cognitive Health:

Multitask Training

a Expariment 1: Hespan

Mulitasking cost id)

b Expadrent 2 training

I Midtilaskng training

W Single task tradning
W Mo-contact control

X s 4 Bl G TOs initid 1 [
1

JA Anguera et al. Nature 501, 97-101 (2013) doi:10.1038/nature 12486

3 groups of adults 60-85
years old, participated in
at home practice
sessions for one month.
Some practiced one task
and some practiced
balancing the two tasks.
All people who practiced
improved, but the
multitaskers improved
more and that benefit
was still seen after 6
months.

‘e’ = Open House 2026



Interventions to Maintain Brain Health and Cognitive Health:

Exercise

% Improvement

Exercise

2 groups of adults aged
55-79 participated in
group exercise sessions,
Stretching/toning and
Walking. 3x per week for
6 months.

Both showed
improvement on a test of
ability to ignore distracting
information, but the
exercise group improved
a lot more.

S.J. Colcombe et al. Cardiovascular fitness, cortical plasticity, and aging, Proc. Natl. Acad.

Sci. U.S.A. 101 (9) 3316-3321, https://doi.org/10.1073/pnas.0400266101 (2004).
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Interventions to Maintain Brain Health and Cognitive Health:

Mindfulness Based Stress Reduction e 103 adults 65 or older with
anxiety or depression and

5.7
cognitive concerns were
3.5 1 T randomly assigned to
g £ 53+ mindfulness training or
= 9 ‘. health education groups,
25 e 8weeks, 2.5 hr
6L 49 session/week and dail
T8
J .
32 a7 gortr;]e prachge. ;
. oth groups improved,
a5 ] — # -Health Education MBSR greater memory
—m— MBSR 1 :
43 - improvement and reduced
Baseline Posttreatment anx, dep, worry symptoms

Wetherell JL, et al. (2017). Mindfulness-Based Stress Reduction for Older Adults With Stress Disorders and

Neurocognitive Difficulties: A Randomized Controlled Trial. J Clin Psychiatry, 78(7).
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Brain Health and Cognitive Health: Measures of Brain Health -
Relative Brain Age
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Gazes, MacKay-Brandt, Colcombe In preparation
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VO2sulbman

Brain Health and Cognitive Health: Measures of Health
V02max and Heart Rate Variability - Autonomic Function
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VO2submax

Why is this important? .... the ‘Window of Change’. Brain structure changes slowly over years and
overall fitness - at least weeks and months, but HRV change can be seen over days and weeks.

Gazes, MacKay-Brandt, Colcombe In preparation
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Interventions to Maintain Brain Health and Cognitive Health

Interventions: Exercise,

Socializing, Playing
Music, Stimulant drugs...

Week 1-2 Week 3-4

Treatment Control Treatment

(e.q., Coffee) (e.g., No Coffee) (e.q., Coffee)

N-of-1 Study Design

Meditation, Multitasking, One Person, Multiple Crossovers, Personal Evidence HRV and Cognitive Tests

/ Dynamic Outcomes

Control

(e.9., No Coffee)

Week 5-6 Week 7-8

i T
Three Key Features
Repeated Crossovers Systematic Measurement
Alternate between treatment & control multiple times Track outcomes the same way throughout
Blinding (When Possible)
You don't know which phase you're in
"Does this work for ME?" — Personal evidence from your own data
L A

w Open House 2026



Brain Health and Cognitive Health - Autonomic Function and HRV

mPredicting Cognitive Function
Impairment through Game-based
Intelligence Tests Combined with Heart
Rate Variability in Older Adults

Authors: Mao, Tso-Yen '; Huang, Chun-Feng ' ; Chen, Chien-Ting 2; Lai, Ying-Ru '; Lee, Su-Shiang *;
Source; American Journal of Health Behavior, Volume 47, Number 4, August 2023, pp. 821-831(11)
Publisher: PNG Publications and Scientific Research Limited

DOI: https://doi.org/10.5993/A)HB.47.4.17

Stage 11 Stage 11
goog | ~
B0 [(+)
e | @
o000
MMSE Static HRV GBIT Dynamic HRV

Dynamic changes in HRV while working on a cognitive test improves ability to detect

cognitive function impairment.
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Brain Health and Cognitive Health - Autonomic Function and HRV

ANNALS OF
MEDICINE & SURGERY

» Ann Med Surg (Lond). 2021 Sep 13;70:102856. doi: 10.1016/j.amsu.2021.102856 o
®  No Delrium
® Delirum |

Preoperative heart rate variability analysis is as a potential simple and [ pebssar p=0.0014 p=0.0036 p=0.0041

3+ %

easy measure for predicting perioperative delirium in esophageal surgery

Mayumi Echizen *, Maiko Satomoto ¥, Miho Miyajima €, Yushi Adachi 9, Eisuke Matsushima

HRV Metric (SD)

More episodes of delirium over longer durations greatly increases risk for dementia.
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Brain Health and Cognitive Health - Autonomic Function and HRV

REVIEW - Volume 133, Issue 5, Pg22-530, November 2024 |i| Download Full Issue

Current concepts in long COVID-19 brain fog and postural
orthostatic tachycardia syndrome _—

. o = inflammation
Jinny Tavee, MD 2 & —_— oo YRR

The persistent symptoms of a past COVID infection includes brain fog and
autonomic dysregulation.
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Our Next Steps

Adult Lifespan Approach

We are focused on midlife through later adulthood. Understanding that our
systems are ever changing and therefore positive impact can happen at any age.

Community-Based
We are focused on these connections in everyday life that benefits everyone,

whether you have a diagnosis, you are at risk, or you are maintaining optimal

health. RocklandSample.org

Open Science
We are committed to sharing our data, our tools, and our analysis approaches
with the research community to continue to advance scientific discovery and

progress towards the practical application of those advances.

k-.'n" Open House 2026



How you can partner with us

ROCKLAND SAMPLE 11

Share your
Participate !

thoughts, ideas,

Help us connect

concerns
ith others

GET INVOLVED LEARN MORE
General Inquiries About NKI
rocklandsample.org 845-835-3008 nki.rfmh.org

Nathan Kline Institute - 140 Old Orangeburg Road, Orangeburg, NY 10962
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