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Neuropsychological testing today

+ Sensitive, not specific
+ Problems establishing ecological

validity

+ Controlled environment

+ “Snapshot”

+ Tests have limitations
* Normative Data

+ Culture
. Age
+ Noisy

+ Tests do not account for

contextual factors that are readily

quantifiable

5 Mass Generaprighar
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Singh & Germine, 2020

The “problem”
with older tests

Cannot be readily updated (e.g,,

using software updates)

Must wait for a new version to

include updated norms

Heavily reliant on test-development
companies (e.g., Pearson, PAR)

Does not account for increasingly

diverse population

Mass GeneralBrighan]




Poll

* What are some of the biggest challenges you’ve encountered
when administering neuropsychological and/or psychological
tests?
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My work in Digital Neuropsychology fills gaps in traditional
testing by leveraging digital technologies towards izproving our
ability to characterize cognitive and psychological functioning in a way that

is more ecologically valid.

10 McLean

What is Technology?
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What are Digital
Technologies?
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tools?

What are these digital

EMA = Ecological Momentary Assessment

Cognitive EMA

Speech EMA

Context

Additional Tools

Cognitive fluctuations

A proxy for cognition
Data acquisition for
digitized cognitive tes
like verbal fluency

Environmental (noi

Psychological

Face recognition
Computer mouse clicks

Pressure pads

Mass General Brighan}
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Cognitive EMA
Using TestMyBrain
Working
Memory Attention Processing Sp
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These methods are reliable and valid in clinical

community samples
Gucop WoodCog

Figues.

Soparao)
il Objet Tracking (VO
Performance Toet (radGrT) such that nly he radCPY e s visl. GRT: Chotcs Roacon Tme &

Tesponses

1 and

s Ecological Momentary Assessment of Cognition in Clinical
o and Community Samples: Reliability and Validity Study
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Cognitive EMA

Speech EMA

What are these digital
tools?

Context

@ Additional Tools

EMA = Ecological Momentary Assessment

Cognitive fluctuations

A proxy for cognition
Data acquisition for
digitized cognitive test
like verbal fluency

Environmental (noisc)

Psychological

Face recognition
Computer mouse clicks

Pressure pads
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Alzheimer’s Prediction May Be Found
in Writing Tests

IBM researchers trained artificial intelligence to pick up hints of
changes in language ahead of the onset of neurological disenses.

Bowmeosce S [ Tsor

The AL

program predicied with 75
scase, according to resuls
published recently in The

Lancet journal
nicalMedicine.

AnM.R.L scan of a patient over the age of 60 with Alzhelmer's

16

Speech EMA

Please click the microphone button and then say:
"The quick brown fox jumps over the lazy dog."
You may press the Stop button if you finish before the timer runs out,

00:10

f)
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Ongoing Projects
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https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(20)30327-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(20)30327-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(20)30327-8/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(20)30327-8/fulltext

Project 1: TestMyBrain Digital

Neuropsychology Toolkit

TMB Simple and Choice Reaction Time

TMB Gradual Onset Continuous Performance Test
TMB Matrix Reasoning

TMB Trail Making Test (Parts A + B)

TMB Forward Digit Span

Gender: ¢ [
Age: 2130 [
Years of Education: 711 [

Normative data are provided in z-score

units, presenting the number of stanc

Where possible, all norms are coded such that higher (or more positive) z s
See below table for description of test-specific column headings.
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TMB Backward Digit Span gender | age [education| z [skr[crrar]crracc]sps[rospsm
TMB Verbal Paired Associates - Learn & Test (TMB ¥ |aa0] 7u | 4 |1 s | os

Choice Reaction Time) ¥ |2rs0] 71 |sas|ses | usm | os 3
TMB Visual Paired Associates - Learn & Test (TMB ¥ Jasol 7 [as[ss] us [ oo s
Choice Reaction Time) v |as0| ru|sos| 52| 1 | s 10
TMB Digit Symbol Matching v |as0] |5 [s5] s | 0w i

E Lol 20 bl e | op ]
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Factor Corraatons:

44

37
Procossig Speed  Working Memory  General Cognitve Abity

Factor UniquoR?:

- 1

Th ol

GRTAT-

8
H
&
$ sonen
-
T TestMyBrsin Digitl Neuropsychology Toolki: Develoroett and sychometic —
Clarscrisics
crro.
Loading Strength
== Mass Generaighar]
cLean
TenoTogy mESt tradan: s RYBra oGS for Temenng AT 7o
In neuropsychalogy
Project 2: Digital "
Neuropsychology in . A
Neuropsychology Dept Equivalence traditional and TMB
J SJ cognitive tests
* Implements a Hybrid
Neuropsychology (Singh & N
Germine, 2022) approach, by Di c Clari captured through digital
validating digital cognitive and 12 ShesHC i I
speech measures against impairments

traditional neuropsychological
tests

Develop a better understanding
of the ways in which cognition,
mood, patient-specific data
(using EMR) relate to

diagnoses and patient

outcomes

Performance
Validity

Determine cutoffs for
identifying inconsistent

Cross validate with standard
performance validity
‘measuses to help identify
poor effort

5 Mass Generalerighar
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Project 3: Cognitive Screening
against blood-based biomarkers

9 Cognitive EMA

§J_ Speech EMA

Mood Questionnaires

Blood Phe levels

LV @)

6 measurements over 1 month Varying by time of day and day of week

== Mass General Brighar]
) e

= McLean
?Peech Ac;luisition can Serve as a Proxy for
~ognitive Functioning and Correlates with
Blood-Based Biomarkers
‘Spearman Mo=0.68, p=0.004 session=EMA2 r=-0.67, p=0.025 session=EMA6

m e

Using speech Response times This moves us towards
acquisition software, between words and a precision medicine
we can collect the frequency of model, where our tests
patients’ verbal words was directly can be integrated with

responses to tests we  related ta blood levels biological and
give regularly, like of tyrosine and biometric markers
semantic fluency phenylalanine

5 Mass GeneralBighan
2L Mclean
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Project 4: Characterizing and Stratifying Degrees of
Cognitive Impairment: Cognitive and Speech EMA,
Biometrics, and Traditional Measures

Provide traditional Develop a conversational Al Develop cognitive

neuropsychological that can be used to “chat” interventions using

evaluations + cognitive EMA with individuals >65 ChatGPT

+speech EMA « Goal: To improve mood and

« Goal: Better characterize predict prognosis of * Goal: Develop methods for
and stratify degrees of patients with mild Quickly assessing .
cognitive impairment neurocognitive disorder orientation and asking daily
outside of traditional questions

diagnostic criteria

< s Genera g
U McLean
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Moving Forward: What we’re building in the lab

Protocols to provide Fitbits/Apple Watches/actigraphy monitors to patients who have
appointments within the next 6-12 months with a healthcare provider

E Understanding how fluctuations in speech might associate with clinical neuropsychology
reports and H&Ps using ML/NLP/AI

Developing a Clinician d with biometric, voice, and digital cognitive data that can
be readily used by clinicians

Feed data summary sheets from a wide variety of clinics in an ML/Al model to determine

—
—]
-

how we can streamline diagnosis and report writing

25

Lessons Learned (so far)

* Establishing tools as ecologically valid is a uniquely complex challenge requiring
* Large patient populations that are appropriately heterogeneous in gender,
race/ethnicity, & diagnoses
* Rigorous psychometric validation demonstrating sensitivity and specificity
* One of the largest barriers to entry is clinical adoption of these tools
* Emphasizing and/or demonstrating that these tools are somehow “better” than
traditional measures
* There are a lof of available digital tools, a challenge will be to determine which ones are
most relevant to disease

* Caveat: not all tools will be useful for the same disease types

26

This is not using technology for
the sake of using technology...

25 Mas Genera g
2L Mclean
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NEURALINK
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Transforming Cognitive &
Emotional Health Assessment
with Digital Tools and
Stepped Care

Sara L. Weisenbach, Ph.D., ABPP, Chief of Neuropsychology, McLean Hospital,
Associate Professor, Harvard Medical School
Director, Mood and Cognition in Aging Lab

June 2024 American Association of Clinical Neuropsychology
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Expanding Precision
Medicine in
Neuropsychological Practice
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Objectives

* Describe the history of stepped-care models for managing
mental health

* Depict examples of emotional and cognitive health
assessment in stepped-care

* lllustrate examples of how emerging markers of cognitive
and emotional health can be used as part of stepped care in
neuropsychology

Blueprint a roadmap forward

4/2/25

What is Stepped Mental Health Care?

Whols responsible  ndications Treatments + Least-restrictive

* Self-correcting

I —
EEE A | ccessypically
rimyere | e on  orbologalnireo (clzfpnelﬁie;lg tgn(it?igl),
E”'ﬂ’i —— ETIENET | Lowintensiy
L ueaments - More cost-effective
& = than CAU

* Simpler in

o

9

* Two Core Features:

Mixed evidence for

conception than

T
apphcation

(OXFORD r
i

NEUROPSYCHOLOGY

Integration of Neuropsychology in Primary Care

Margaret Lar

Neuropsychological
Clinical Care Level

* Steps can be recursive
* Case examples for
ADHD and dementia

Step0

r [
step1 Step2 Step3

Consultation,
Cognitive screens

Brief Neuropsychological
neuropsychological assessments and
el assessments
assessments intervention

Neuropsychological

Figure 1. Description of neurapsychological care af cach stepped level.

)}
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Stepped Care for ADHD Evaluation and
Management

No official guidelines exist for assessing adult ADHD; consistent with guidelines for adult ADHD diagnosis
proposed by Sibley (2021)

Objective testing enhances accuracy of diagnosis and is billable

Neuropsychology only needs to be involved in the most complex cases

Does not yet accol ﬂgy e

4/2/25

Stepped-Care Model for Inpatient Evaluations

Neuropsychology inpatient referral process]

planning?

(EN
L+

Current Uses of Digital Health Tools in
Neuropsychology

Digitized existing paper-and-pencil measures

Automated scoring software

Computerized continuous performance tests

Digital cognitive screening measures and batteries (e.g., TabCAT, CNS
Vital Signs, ImPACT, CANTAB, ANAM), some of which are web-based
Use of REDCap or similar software to collect intake and survey data
Entry of cognitive test scores into a clinic database

Tele/virtual neuropsychology

(EN

9



https://doi.org/10.17226/27770

Exploratory Tools for Measuring
Psychological and Cognitive Health

* Mobile platforms

*Wearables
*SMART homes

(EN
<
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Images of Cities and
Mountains (Cognitive Control)

Instructions

You will see pictures of mountain

and cities - one at a time. When you see a CITY picture,

press the button as quickly as you|
can

When you see a MOUNTAIN
picture, DO NOT PRESS the button

Which of these matches
a pair above?

EA 2
IS5 8B

Press Next to continue.

Symbol-Match

(Attention and Processing
Speed) Press Next to continue.

Press Next to continue.

Zhaoyang R, Scott SB, Martre LM, relte to

P onmobile
BLOSONE L eV

Symbol Match

processing speed
at noon and in the
afternoon (4 pm) ‘
tends to be faster
than in the
morning

actively
depressed and
remitted patients
tend to have lower
response speed |
than controls

. —

Fotousup Time (Days)

)}

[

12


https://doi.org/10.1371/journal.pone.0256583
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Cities Mountains

increasing trend

of accuracy over

time

actively ™ L
depressed are
less accurate
than other
groups.

Folowup Time (Oays)

(EN
<@
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Digital Phenotyping in MS

[re—

/

e

i1 b ” “SouTzscon” P8 ewatemyzsoncomposte  © s zscore

Figure 3. Assoiations betureen median interkey delay and nevropsychological performance/sympom rating. Plots represen predicted
alues from mullevel models, and error bands represent 95% confidence interals. Faster fyping sp ociated with beter

tests (e, SOMT an ratings (e.g. MFIS in
Panel ). SOMT: Symbol Digit Modalis Test, MFIS: Modified Fatigue Impact Scle.
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Tracking Motor and Non-Motor Features of
Parkinson’s Disease Using Wearable Sensors,
Smartwatch, and Smartphone Technology

15



Predicting daily cognition and lifestyle behaviors for

L newporscnoLoGsT R Routledge

PSS * For every 30 minutes
spent outside the home,

older adults using smart home data and ecological

momentary assessment there was an increase in

;J:‘ndms‘ear:‘fihrg:;ir—?;qtcombe‘ ®. Catherine Luna® @, Shenghai Dai® ® self—reported socia |,
e Pt ekl ks M W U St o i physical, and cognitive

engagement
;:Z\eﬂiacﬂsr;:;mermg of features for ecological momentary assessment (EMA) survey questions  For every 1000 sensor
Fosme T h
o ShapSodsl il it fuiowe NoodUmied bk counts (i.e., movement),
L BT Gt G Gwe  owide hahin  ooweom coven self-reported mental
-l A
S R Duboom Baeam Bahoom Kn  Bedroom  Kuhen  Kichan sharpness, social,
P e e T b G e e G - .
7 Day Day Coment  Cument  Day Cument Curent  Hour physical and cognitive
P O O 5 by o e
oy P T T T e e levels increased.

and Table 2 for definitions of smart home digital marker features. Samle sze = 44; valid EMA responses = 2,016,

g I
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Challenges and Ethical Issues Related to DHTs
and AT

Digital security

Informed consent

Adaptations to test administration and testing the limits

Availability of high-quality normative data in diverse patient and non-

patient samples

Construct validity of newer methods and tests with current practices

Verification of the identity of the test taker

Test security

Assessment of validity of data gathered

Sharing of devices

Hardware and software limitations

9 ik 2015 Ml 2017 Parsors, Mehon e, 2018

18



How Do We Get from

HERE to THERE?

.,
)

Computerized
Adaptive Testing

From Inquiy
0 Operaton

Online Test

4/2/25

Roadmap Blueprint

Aggregation of data in diverse samples against which novel assessment methods can
be validated
Knowledge dissemination beginning at the undergraduate level

* Modern psychometrics

* Health informatics

Strategic partnerships between academic research groups, federal funding agencies,
and industry/start-ups

Continued advocacy for adequate reimbursement at every step of care
Consideration and decision-making around emerging ethical issues

Implementation that promotes health equity and avoidance of bias

20

Some Current Efforts

* SCN
* Neurotechnology Working Group .. TR
+ ANST Neurotechnology Focus Group - AACN %

American Academy of
Clinical Neuropsychology

.

AACN Disruptive Technology Initiative
National Neuropsychology Network

2022 Minnesota Conference Guidelines (in progress)

.

.

21
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REMOTE TOOLS FOR
IDENTIFYING
COGNITIVE
IMPAIRMENT
ACROSS CULTURES

Yakeel T. Quiroz, PhD
Associate Professor
Harvard Medical School
Massachusetts General Hospital

April 2025

Umbrella term for loss of memory and other thinking
abilities severe enough 1o interfere with daily life

Asbse

Ppe——
Oweserais fram mare than one cause
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ALZHEIMER’S DISEASE

‘Sporadic AD; 90-95% of cases

*Generally diagnosed in individuals over the age of 65.

*The most important risk factors—age, family history and heredity
(APOEA, the major genetic risk factor).

Eamilial AD: <% of cases J -
*Autosomal-dominant mutations: Presenilin | and 2, Amyloid
precursor protein (APP) genes

*Before the age of 65
*Nearly 100% penetrance

“Specific age of onset —

A 30+YEAR JOURNEY ©

O

[e)

linical Trials

Neuroimaging/ Biomarkers

Alzheimer’s disease
Frontotemporal Genetic characterization
Huntington —

CADASIL
Clinical assessments

Families from Antioquia

O

5

A LARGE EXTENDED FAMILY
WITH EARLY-ONSET
ZHEIMER’S DISEASE (AD) IN
ANTIOQUIA, COLOMBIA

Autosomal dominant AD (ADAD):A unique opportunity to
examine early AD-related changes in cognitively-normal
individuals.

Presenilin-1 (PSEN-1) mutation carriers develop early-onset
AD with near 100% certainty.

The Colombian kindred (E280A mutation) has a median age
of mild cognitive impairment (MCI) at 44 years (95% Cl +/- 2
years),and dementia at 49 years (95% CI +/- 2 years).

»

Clinical, cognitive and biomarker similarities between ADAD
and late-onset Sporadic AD.

Lopera etal, 1997;Acosta-Baena et al, 201 I; Fuler et al, 2019




What are the earliest changes associated
with the predisposition to Alzheimer’s
disease?

4/4/25

ombia- ton
(COLBOS)

Longitudinal study of
autosomal dominant
Alzheimer’s disease

2014
NIH DP5; NIA ROI; MGH

Evidence for brain changes in cognitively presymptomatic individuals, many
years before clinical onset

Older Carriers (>25y0) Younger Carriers (18-25y0) Children/Adolescents (9-18yo0)
Quiroz et al. (2010) Reiman*, Quiroz* et al Quiroz ecal, (2015)
Annals of Neurology (2012) Lancet Neurology JAMA Neurology

PSEN|-E280A mutation carriers had AB pathology Tau pathology
elevated amyloid pathology as early as

28 years old

PSENI-E280A  mutation  carriers Older Carriers (>28yc)
showed increased tau pathology in (& e
their late-30s, a few years before their ==\ e JAMA Neurology
clinical onset.




A. Plasma P-tau217 by age B. Plasma Neurofilament light by age

PLASMA

BIOMARKERS

plasma NI (pe/mi)

Quiroz et al., The Lancet Neurology 2020 (NfL); Palmgvist et al., JAMA 2020 (p-tau217)

4/4/25
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P-TAU217
AND PET
PATHOLOGY

Plasma pta21? P
Plasma pan2t?

Contical [ armplod-PET (OVR) Entortinal Cortex tau-PET (SUVR)
Baseline plasma p-tau217
is associated with greater
PET pathology burden

~7.5 years later.
Cortical AB 0.16 495 055 005 0.66 003]
nferior Temporal CortexTau SUVR | 0.08| 738  071| <.001| 079 <01
Encorhinal Cortex Tau SUVR o1s| si7| o] oo| o4 037‘
Precuncus Tau SUVR 039 o089 o072] <ooi| oss| o2

11

WHOLE-BRAIN ANALYSES (ALL CARRIERS)

p-tau 217 vs. Amyloid-g PET p-tau 217 vs. Tau PET

P8 4o\ 0. FOR chowter <008

12



EARLY DIAGNOSIS OF COGNITIVE
DECLINE AND DEMENTIA

4/4/25

13
REMOTE AND UNSUPERVISED
ASSESSMENTS FOR DETECTION OF
COGNITIVE IMPAIRMENT
14
REMOTE COGNITIVE BATTERIES
Our research addresses these gaps by focusing on non-English
speaking communities.
15



MAPP REMOTE COGNITIVE BATTERY

Validation of the Latin American Spanish version of the | The Latin American Spanish version of the Face-Name
face-name associative memory exam in a Colombian

y s €cogai
and pathological changes in preclinical autosomal
dominant Alzheimer's disease

LATIN AMERICAN SPANISH FACE-NAME ASSOCIATIVE
MEMORY EXAM (LAS-FNAME)

4/4/25

Latin American Spanish Face-N A iative Memory Exam
(LAS-FNAME)
toaming -

=} .n.e,:-,ﬁ:-.ﬁ,

== QSR

o | e [

Vila-Castelar, et al. (2019)

18



RESULTS: LAS-FNAME

Cognitively-
Noncarriers intact Symptomatic
n=48 Carriers Carriers
n=35 n=19
LAS-FNAME M (SD) M (SD) r M (SD) P

IM Total
DM Total

2642(4.19)  2434(4.66) .037* 2068 (440) .001*
27.14(4.88) 25.06(4.93) 059 20.79 (4.43)  .003*

LAS-FNAME Total  53.56 (8.76) 49.40(9.26) .040*  41.47(832) 001*

Vila-Castelar & Mufioz et al., 2020

4/4/25

19

LAS-FNAME & AMYLOID LAS-FNAME & TAU
@ Non-carriers W @ Noncarriers
- @ PSENI mutation carriers o o ® PSENI mutation carriers
g7 8"
All carriers: All carriers:
rs=-.436,p=.018 rs=-394,p = .031

20

R

Tau (FTP SUVR)

WHOLE-BRAIN ANALYSES

21
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The LAS-FNAME was tested on both
carriers (impaired and unimpaired) and

non-carrier controls to assess
sensitivity to early ADAD changes.

LATIN
AMERICAN
SPANISH FACE-
NAME

Cognitively unimpaired carriers without

ASSOCIATIVE Ex reported concerns scored lower than
MEMORY EXAM B (4 non-carriers, indicating early memory
(LAS-FNAME) decline.

Higher A and tau levels (entorhinal and
inferior temporal regions) were linked
to lower LAS-FNAME scores across all
carriers.

» N
X
=

MEMORY FOR SEMANTICALLY RELATED
OBJECTS (MESERO)

VISUAL WORKING MEMORY AND SEMANTIC PROCESSING TASK

4 SR Matched 4 SU Unmatched

Encoding
(2 sec. per image)

Maintenance
(1.5 sec.)

Retrieval probe
(yes/no)

Inter-Trial
Interval
(1.5 sec.)

Fox-Fuller et al, 2023

24



Cognitively
Non- Unimpaired
Carrier PSENI E280A

PSENI E280A
Carrier with

4/4/25

MCI due to
(n=26) Carrier (n=35) ADAD (n=5) | P-values
MESERO Total | 73.46 (5.67)|  70.77 (6.51) 64.60 (8.68) p=.04
Score (out of 80)
MESERO Related | 35.77 (2.89) 33.91 (4.15) 31.60 (5.27) p=.04
Trials Sub-Score
(out of 40)
MESERO Unrelated | 37.69 (3.31) 36.85 (3.48) 33.00 (3.53) p=.15
Trials Sub-Score
(out of 40)
4-1tem Object Load | 37.31 (3.18) 35.54 (4.19) 32.40 (5.32) p=.02
Score (out of 40)
6-Item Object Load | 36.15 (2.69) 35.23 (3.04) 3220 (3.42) p=.19
Score (out of 40)

25

THE MAPP
ROOM
MEMORY

TEST

The MAPP Room Memory Test

Figwos 1 S o MAPT R Mesory Tk

" 3

Giudicessi et al. (2024)

27




RESULTS: ROOM TASK

Giudicessi et al.,, 2024

4/4/25
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CONCLUSION

Findings across studies consistently
demonstrate that the LAS-FNAME, along
with the newly developed MESERO and
MAPP Room Memory Test, effectively
distinguish ~ cognitively  unimpaired
carriers from non-carriers.

REMOTE ASSESSMENT FOR SPANISH

SPEAKERS

Health care
inequalities are both

an ethical concern and
a barrier to true equity.

Advancing technology
offers opportunities to
reduce these
disparities.

Neuropsychology
research and clinical o This neglect limits access to
practices often accurate diagnoses and
appropriate treatments.

overlook minoritized
- groups.
Digital tools can
promote equity in
neuropsychological

research and care.

30
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HISPANIC
POPULATION IN US

BIGGEST ETHNIC GROUP IN THE U.S
GEOGRAPHIC DISTRIBUTION

CONCENTRATED
IN MAJOR
METROPOLITAN
AREAS

* Rise in Latino elderly population:

By 2028, Latino elders will become the largest elderly
minority population in the U.S. (US Census Bureau).

* Prevalence of dementia in Latinos 1.5 times higher than
in non-Latinos

INCREASED
INCIDENCE
OF * Age of onset tends to be earlier
DEMENTIA IN + Number of Latinos affected by AD expected to rise from
481,000 currently to 3.5 million in 2060

POPULATION

In spite of this, evidence suggests they are not receiving
adequate services to reduce their risk or manage their

dementia.

Older Latinos suffering from dementia:
Barriers to health

Sense of mistrust and
disappointment in health Lower levels of
care system for many .
Latinos: Confianza (trust)

Language:

only 56.3% speak
English well

education and SES

takes time

Health literacy and
difficulty navigating MM Delayed diagnosis
health care system

Lower levels of
treatment

33

11



BOSTON LATINO AGING STUDY

* Cultural factors — together with socioenvironmental factors

— should be integrated into dementia research (from
recruitment/retention strategies to design and implementation
of clinical studies)

- The goal of BLAST is to investigate the impact of various AD

risk factors on cognition, brain function and molecular markers
of AD pathology in individuals older than 55yo.

4/4/25

MULTICULTURAL
RESILIENT BRAIN

Memory declines as people age, but this is not
inevitable.

Individuals who maintain cognitive function despite
high levels of AD-related pathology are said to be
‘resilient’ to dementia.

Several factors have been associated with protection
and resilience, but our understanding of which
factors are causal or simply correlated with resilience
is still limited. ilience in di

The goal Identifying mechanisms underlying
resilience represents an exciting opportunity
for prevention and treatments!

35

MAPP REMOTE PARTICIPANTS

)

36
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PARTICIPANTS

4/4/25

37

Examining associative memory with the web-based Latin American version of the Face-

AN st

5030 pvab = 003

38

Measory for jects in Older Latino Adults Through a
Web-Based Measure
Meredich Rowe. MA: Perla Ortiz. MA: Averi Grudicessi, MA; Christopher Gonzalez, MS: Joshua
Fox.fuller, PAD; Alice Cronin-Golomb, PRD; Yakeel[T: Quiroz, PAD

L m

MESERO Unrelated Avg Score (out of 40) 3476 (5.53)
MESERO Total Avg Score 68,039 (1021)

MESERO Related Avg Median Reaction Time 278342 ms

MESERO Unrelated Avg Median Reaction 2904.631 ms.
Time

39
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Memery for ly-Related Objects in Older Latino Adults Through a
Web-Based Measure

Meredith Rowe, MA: Perla Ortiz, MA: Averi Giudicessi, MA; Chrissopher Gonzalez, MS: Joskwa
Fox-fuller, PAD; Alice Cromin-Golomb, PRD; YakeellT. Quiroz, PAD

Total (N = 60) Female (n = 41) Male (n = 19)
M (sD) ™ (sD) M (sD)

AGE 6280 8.67) 63,15 (8.65) 6205 @31)

EDUCATION 1502 (3.66) 1439 3.43) 16,37 3.87)

Immediate Object 043 0.17) 042(0.17) 0.46 0.18)

Placement

Immediate Object 057 0.11)
Recomnition 059 0.12) 060 (0.12)

Immediate Meta Memory 051 0.17) 052(0.16) 048018

Delay Object Placement 054 (026) 056 (0.22) 049 (033)

Delay Room Recognition 094 0.15) 098 (0.11) o8 (021)

Delay Meta Memory 061 020) 061 (0.19) 061 023)

Total Raw Placement Score 705 2.62) 7.@44) 7.16 (3.04)

41

We adapted the Face-Name Associative Memory Exam
(FNAME) to Latin American Spanish (LAS-FNAME).

LAS-FNAME, MESERO & THE ROOMTEST detect
cognitive decline in individuals at risk for autosomal
dominant Alzheimer’s disease.

Performance on LAS-FNAME is linked to elevated
CONCLUSIONS amyloid and tau levels in asymptomatic individuals.

Recently shown to differentiate individuals with MCI
from controls in Argentina (Keller et al.,, 2024).

Preliminary findings suggest that LAS-FNAME, MESERO
&THE ROOMTEST may be sensitive memory measures
across heterogenous Hispanic/Latino older adults
residing in the USS.

14
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Clinical tools should evolve to include more
precise measures like our computerized tasks
(e.g. MAPP Room Memory Test, MESERO).

These tools support earlier and more
nuanced detection of disease, including
preclinical stages of AD.

Digital tools can enhance monitoring and
intervention, but access and usability remain
barriers for some communities.

It's essential to address digital inequities to
ensure inclusive research and clinical practice.

43
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Tele-Neuropsychological Testing: Science,
Practice, & Policy

Scott A. Sperling, PsyD, ABPP-CN
Center for Neurological Restoration
Neurological Institute
Cleveland Clinic

L] cleveland Clinic

4/15/2025

Disclosures

Health Care Delivery and Implementation Science Center

American Academy of Clinical Neuropsychology Foundation

American Psychological Association Advisor to the American
Medical Association/Specialty Society RVS Update Committee

L3 Cleveland Clinic

2

Objectives

1) Develop new knowledge of the feasibility and reliability, of tele-
neuropsychological testing in different clinical populations

disease

3) Develop knowledge of healthcare policy and advocacy efforts
related to tele-neurops logy

L3 Cleveland Clinic

3
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Tele-Neuropsychology:

Context & Policy

£3 Cleveland Clinic

IS

Examining the Current State of Healthcare Access and Inequities

Healthcare access varies
depending on different factors
such as race, gender, income
levels, and geography

A The COVID-19 pandemic has
exposed the inadequacies of
heaithcare access in many

countries worldwide

Health education and awareness

o campalgns are also crucial in
achieving horizontal equity In
healthcare provision

Achieving horizontal equity in
healthcare provision requires
addressing the root causes of
health inequities

wv

Over half of all neuropsychologists
practice in 9 states
Declining number of lifespan
neuropsychologists

20% pe

7% of neuropsychologists practice in
rural environments

c neuropsychologists

L3 Cleveland Clinic
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Indirect Healthcare Costs

&
)
\

£3 Cleveland Clinic

7

Patient
Safety

L5,

L3 Cleveland Clinic

8

MEDICAL

j“ NECESSITY
. :a-ﬁ

A |

T

L3 Cleveland Clinic
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Healthcare Policies & Programs

Designed to
address the
specific needs of Evidence-based
the population
they serve

Evaluated Implemented in a

YEIEE culturally sensitive

regularly to ensure and respectful
effectiveness manner

£3 Cleveland Clinic

10

Medicare Telehealth
Waivers Extended Through
September 2025

MARCH 20, 2025

11

Tele-Neuropsychology: The Science

12



67 Non-Experimental Studies |

AN

10 Reviews | [19 Descriptive | [14 Survey | [24 Editorials |

£3 Cleveland Clinic

4/15/2025

13
Considerations
In-Home or Clinic-to- Assistance or Support
Clinic PR
Healthy or Clinical
Population
Individual Tests,
Mail Tests or Supplies Screening,
Comprehensive
Testing
14

Scientific
Design
|

f Matched Counter- f
Retrospecnve

15



Outcomes

[ I i |
. [YEE] Test-retest Diagnostic
Fesshiy refiabilty TR
Acceptability
Satisfaction

£3 Cleveland Clinic

4/15/2025

16

Matched Samples: Clinical

. Neuro-oncology

( IM
. Multiple sclerosis

17

Counter-balanced: In-Clinic

‘ Subjective cognitive deficits

. MCI or Alzheimer’s disease

18
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Counter-balanced: In-Clinic

73191

> Assessment. 2006 Dec;13(4):385-90. doi: 10.117

Feasibility of telecognitive assessment in dementia

€ Munro Cullum ', Myron F Weiner, Helena R Gehrmann, Linda S Hynan

Published in final edited form as:
J Int Neuropsychol Soc. 2014 November ; 20(10): 1028-1033. doi:10.1017/S1355617714000873.

Tel hology: Evid for Video Teleconference-

PSy
Based Neuropsy

rikh’, and M.F.

C. Munro Cullum'Z L.S. Hyna

19

Counter-balanced: In-Clinic

Video Teleconference Administration of the

Repeatable Battery for the Assessment of

Neuropsychological Status
ing M. a6l

Jeanine M

Remote Neuropsychological Assessment in Rural
American Indians with and without Cognitive
Impairment

rth &, Jeanine M. G:

sscock, Kyle B, Womack, Mary Quiceno,

unro Cullum

Archives of Clinic

https://doi.org/10.1

20

Feasibility of administering the WAIS-IV using a
home-based telehealth videoconferencing model

‘Susan Mahan B8 @), James Webts @, Debarah Snell @ & Alice Theadom

Teleneuropsycological adaptation of the NEUROPSI Breve screening test

Maria G Valeria Meding Rivera

OnlineFirst ps: v 7/1357632021123412

An evaluation of the convergent validity of a face-to-face and
virtual neuropsychological assessment counter balanced

Carl R. Krynicki @ v, David Hacker v, Christopher A, jones v

28 November 2022 | _https://doi.org/10.1111/jnp.12300

21



Comparing Performance Across In-person and
Vi h

psychological inC ity-Based
Survivors of Stroke

Based Administrations of Common

multiple sclerosis

Terrence Chinn’, Emmanuelle Waubant’, Nandini Bakshi, MD, Jackie Marcus,
HB Benedict, FROT, Catherine Schastor, POT

A validation study for remote testing of cognitive function in

Lisa F. Barcellos, PhD. MPH'Z. Mary Horton. MPH', XIaorong Snao', Kaliope H.

allosts”
%, Ral

Comparing the Reliabi

ty of Virtual and In-Person Posi-Stroke
Neuropsychological Assessment with Language Tasks

Erin Duricy! 2*#, Corrine Durisko!, Michacl Walsh Dickey* 54, Julie A. Fiez!-2343

4/15/2025

22

Randomized, Counter-balanced: |
me, Clinical

Investigating Equivalence of In-Person and Telehealth-Based
Neuropsychological Assessment Performance for Individuals|
Being Investigated for Younger Onset Dementia

Renerus J. Stolwyk!

Aimee D. Brown'** ©, Wendy Kelso' "', Dhamidhu Eratne'!, Samantha M. Loi ',
Sarah Farrand’, Patrick Summerell’, Joanna Neath®, Mark Walterfang’, Dennis Velakoulis',

23

Concurrent validity and reliability of at~home
teleneuropsychological evaluations among people
with and without HIV

Reliability and usabi
neuropsychological testing

ty of videoconference-based

24



Newmoprychrionsy

Agreement, Reliability, Feasibility, and Acceptability of Home-Based
Telchealth Versus Face-to-Face Pediatric Neuropsychological Testing
Person Crossover Study

Krtina M, Hacbich' . Hayley Dveke’, Francesca Lami . Alie M’ An K
Al U, Nussbu L Ho
N

Home-Based Pediatric Teleneuropsychology: A validation study

Lana Harder'"*+*, Ana Hernandez', Cole Hague®, Joy Neumann'-*, Morgan McCreary”,
C. Munro Cullum®*%, Benjamin Greenberg™

4/15/2025

Remote Assessment of Pediatric Patients with Daytime Sleepiness and Healthy
Controls: A Pilot Study of Feasibility and Reliability

Jennifer Worhach, MA, Madsline Boduch, BS,' Bo Zhang, PhD, 2 and Kiran Maski, MD, MPH'

25

> Areh Clin Neuropsychol. 2018 Dec 1:33(8):1040-1045. dok: 10.1093/arclin/acx14(

Validity of Teleneuropsychological Assessment in
Older Patients with Cognitive Disorders

shn Hart Jr 7 2, Myron F Weiner

1, altra Dhima *, Kyle B
24

?, € Munro Cullum

26

Reliability and Validity of In-home Tele-Neuropsychological

Testing in Patients with Parkinson’s Disease: A
Randomized Trial

27
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Randomized
Baseline In-persen npt Baseline Tele-npt
Randomized Randomized
" Weekd 42 Weeks F Weekd +2 Weeks *
| In-person npt Tele-npt | In-person npt | Tele-npt

£3 Cleveland Clinic

28

The Dot Counting Test

Test of Premorbid Functioning

Montreal Cognitive Assessment, Form 7.3

Wechsler Adult Intelligence Scale - Fourth Edition: Digit Span
Wechsler Adult Intelligence Scale - Fourth Edition: Matrix Reasoning
Wechsler Memory Scale - 3rd Edition: Letter-Number Sequencing
Wechsler Memory Scale - 3rd Edition: Logical Memory

Hopkins Verbal Learning Test-Revised, Form 1
Neuropsychological Assessment Battery: Shape Learning

Rey Complex Figure Test: Copy

Judgement of Line Orientation — Form H

Delis-Kaplan Executive Function System: Verbal Fluency
Delis-Kaplan Executive Function System: Color-Word Interference
Wisconsin Card Sorting Test

Boston Naming Test - Second Edition

Symbol Digit Modalities Test: Oral

Geriatric Depression Scale

Geriatric Anxiety Inventory

Apathy Scale

Parkinson’s Disease Q ire-8

L3 Cleveland Clini

29

Demographic Characteristics

« N=79

« Mean age = 68 (SD=8.4)

« Predominately white, well-educated, and male
« Mild to moderate PD severity

« High familiarity and comfort with technology

L3 Cleveland Clinic

30
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Between Group Differences at Baseline

4/15/2025

Baseline m;:ersun Ease\(v;\v‘i ;;;e'npl pvalue
Language
Boston Naming Test-2 57.0(23) 57.5(22) 0071
D-KEFS: Category Fluency 402(7.0) 39.9(6.0) 084
Easell(n's ;ul;;erson Basel(vae: ;E;e npt pvalue
Visuospatial
RCFT Total Copy 33.0(28) 315(42) 015
Judgement of Line Orientation 27232 27.7(28) 030

£3 Cleveland Clinic

31

Between Group Differences at Baseline

Easeh[\ri :Iglznrsﬂn Basel(l:‘e: ;g;e npt ovalue
Memory
WMS-3: Logical Memory | 386(7.9) 397 (88) 063
WMS-3: Logical Memory 11 24.1(78) 233(65) 056
HVLT-R Total Recall 239(58) 243(33) 0.48
HVLT-R Delayed Recall Total 85(3.0) 82(29) 093
NAB Shape Learning: Immediate Recognition 166 (31) 157 (29) 039
NAB Shape Learning: Delayed Recognition 59(13) 50(16) 0,029

Baseh(n': L Mevson Basel;ze: ;’g;e npt pvalee

Executive Functioning
WCST Total Errors 312 (24.7) 39.0(26.8) 044
D-KEFS: Letter Fluency 450 (129) 416 (10.9) 061
D-KEFS: Category Switching: Total Correct Responses 13561 150 27) 0.023
WAIS-IV: Matrix Reasoning 17.9(49) 17.8(49) 029
D-KEFS: Inhibition 6.6 (26.6) 68.9(18.6) 081

o D-KEFS: 78.4(35.6) 735 (20.4) 018

32

Between Group Differences at Baseline

Bl g el Tt vl
Performance Validity, Premorbid Functioning, and
Cognitive Screening
Dot Counting E-Score 11.2(35) 137 (29 0013
TopF 535 (108) 504 (14.1) 085
MoCA 25423 25 (25) 0004
Baseline In-person ‘Baseline Tele-npt

(N=41) (N=36) p-value
‘Attention, Working Memory, & Processing Speed
WAIS-IV Digit Span: Total 202(47) 22(55) 074
WMS-3: Letter-Number Sequencing 100@7) 99.(26) 062
D-KEFS: Color Naming 3168 375(74) 0009
D-KEFS: Word Reading 258(50) 30.1(97) 0005
SOMT Orel 488 (104) 413 (109) 0003

L3 Cleveland Clinic

33
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Test-Retest Reliability

4/15/2025

Repeated in-person npt
(N=21)

Repeated in-home tele-npt
)

TOPF
D-KEFS: Color Naming

0.981 (0.954, 0.992)
0.937 (0.853, 0.974)

0.849 (0.648, 0.940)* t
0.670 (0.319, 0.861) t

£3 Cleveland Clinic

34

1€ bateran basaling and ot op scarms.

B e T s ——

L3 Cleveland Clinic
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Reliable Change

Frequency and percentage of participants exceeding the SRB change threshold

Repeatedin-_Repeated in-fome _In-person/ele-npt  Tele-npuUin-person

person npt (N=21) __tele-npt (N=18) (N=20) (N=18) prvalue
frope 2(952) 16111 94500 1@22) 0003
D-KEFS: Word Reading 2(052) 30667 2(1000) 8 (@440) 0037
D-KEFS: Leter Fluency 2(052) 1222 7500 0(0.00) 0015
o-KEFS: Inhibition 2(052) 30667 6(3000) 0(0.00) 0049
IWMS-3: Logical Memory 11 0(0.00) 8 (44.44) 52500 2q1.11) 000220
INAB Shape Learning: Immediate Recognition 1(a76) 1(556) 94500 3(1667) 0008
ludgementof Line Orientation 3(1429) 9(5000) 73500 2q111) 0026

L3 Cleveland Clinic

36
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Diagnostic Validity

Cogpnitively impaired patients based on neuropsychological tests

4/15/2025

2-score <=-1as impairment 2-score <=-15 as impairment 2-score <=-2as impairment
G e G e G e
Baseline 012 04 018
In-person a 21(512) 13@L7) 5(122)
Tele-npt 38 26 (68.4) 15 (395) 9(227)
Week 4 0087 012 0260
n-person 39 13(333) 9(231) 2(51)
Tele-npt £ 20 (52.6) 15 (395) 5(132)

£3 Cleveland Clinic

37

Diagnostic Validity

Agreement of cognitive diagnosis groups between Baseline and Week 4

z-score <=-2 as impairment

2-score <=-1 as impairment 2-sc0re <=-15 as impairment
N Agreement p-value Agreement p-value Agreement p-value
Overall 7 57(140) 59 (76.6) 62 (80.5)
By testing groups 010 07 044
Repeated in-personnpt 21 17(81.0) 17 (810) 19(905)
Repeated in-home tele-npt 18 11 (61.1) 14(77.8) 13(722)
In-personftele-npt 0 18(%00) 16 (80.0) 15 (75.0)
tele-nptiin-person 8 11611 12(66.7) 15(833)

L3 Cleveland Clinic

38

Acceptability

« \Very easy/easy to use technology (89%)

« Very satisfied/satisfied (90% in-person; 89% tele-npt)

Accurately reflected abilities (80% in-person; 72% tele-npt)

Comfortable recommending services (93% in-person; 92% tele-npt)

L3 Cleveland Clinic

39
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Tele-NP in General Neurology

Acceptability, reliability, Moderating effects of

Cost savings

& diagnostic validity depression and anxiety

Clinical Evaluation = 74

Randomized
S

. 5% Attrition -

Week 4 + 2 Weeks Week 4 + 2 Weeks
Lic B
40
High provider .
a%d ';]Je?tie[ljw? Achlevable Costs are low
. : testing Goals
satisfaction
PSYPACT
Little difficulty Closing regional
0
;Zo/; dhl;) ;23 connecting to the differences in
internet access
41

Conclusions

1) There is strong evidence supporting the feasibility,
acceptability, and reliability of tele-npt in diverse populations

2) In-home tele-npt in Parkinson’s disease is a feasible and
reliable means of obtaining diagnostically valid results

3) The use of in-home tele-npt requires consideration of test,
patient, and environment specific factors

4) Broad application of tele-npt can reduce inequities in
healthcare access
L3ce o

VEra

42
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