Cognitive Skills Model for Predicting Alzheimer's Disease

Fal
Fsu FLORIDA STATE UNDERGRADUATE RESEARCH

UNIVERSITY OPPORTUNITY PROGRAM

Davion Slocum, Dr. Dorota Kossowska-Kuhn

Abstract

Methods

e 19 duplicates
identified manually

2656 studies

e Dementia is a growing global health concern, and Mild Cognitive Impairment (MCI) imported for e 813 duplicates * Meta-analysis comparing cognitive test performance in individuals with Mild Cognitive
represents a transitional stage of cognitive decline where measurable deficits occur screening identified by Impairment (MCI) and healthy controls to 1dentify associations that may improve MCI
while daily functional independence 1s largely preserved. covidence prediction

e Spatial navigation has emerged as a sensitive cognitive indicator of early decline and * Screening and data management conducted using Covidence following PRISMA 2020

may reveal impairments that extend beyond traditional episodic memory measures guidelines

1824 studies | . @502 studies

screened | Frelevant * Initial search imported 2,656 articles

commonly used 1n cognitive screening.

e This meta-analysis examined differences 1n spatial navigation performance between » Title and abstract screening excluded 502 studies for irrelevance, non-empirical design,

cognitively healthy older adults and individuals with MCI while evaluating study- and or non-human subjects

sample-level factors that may influence cognitive outcomes. » Full-text review of 1,028 articles required assessment of >2 cognitive domains

e 546 studies

e Moderators included publication year, mean age, sex distribution, education level, MCI 1020 full-text . excluded (episodic memory, working memory, executive function, attention, language) and use of
diagnostic criteria, task administration method, outcome measure, and spatial studies f'ac.:cg.ssed | o 333 wrong correlational or group-comparison designs
navigation task type. for eligibility population » Screening resulted 1n 482 eligible studies for data extraction

e Analysis of 138 effect sizes across 52 studies showed significantly poorer navigation © 88 WLENS study » Standardized Covidence template used to extract study characteristics, sample sizes,
performance in individuals with MCI, with a large overall effect size (Hedges’ g = design MCI subtype, and means/standard deviations for individual cognitive tests

o 2 2+ constructs

: » Composite and global cognitive scores were excluded
not examined

0.81, p <.001) stable across sensitivity analyses despite heterogeneity.

e Findings support spatial navigation as an important cognitive component associated o 36 not a study » Articles independently coded by two reviewers with consensus review and final

with early decline and highlight the need for greater standardization in cognitive o 7 no usable data verification by the project mentor

assessments used to study Alzheimer’s disease risk. o 4 not in English

474 studies © 3 wrong patient
* Dementia 1s a major global public health concern and was the seventh leading cause of  Data extractior} 's ongoing; quan.titative 011.tcomes are not yet ﬁna?ized, an.d ana.l yses wil
o asks utcome Measures Composite Factors use meta-analytic structural equation modeling (MASEM) to examine relationships

death worldwide in 2021 i Simple Resction | among cognitive measures in individuals with Mild Cognitive Impairment (MCI)
* U.S. dementia-related care costs are projected to reach $384 billion by 2025 fime | e « MASEM integrates findings across studies to construct a pooled correlational matrix
* Alzheimer’s disease (AD) accounts for 60—80% of dementia cases and affects ~7.2 };‘;{:‘r"‘;’:‘"‘;‘:’ i - : iig‘i};;];]';j;““* (%) S ;« K?fgﬁcﬁfﬁf across cognitive domains (episodic memory, working memory, executive function,
million Americans, with prevalence expected to rise Processing Bdeind attention, language, and spatial navigation), allowing evaluation of cognition as an
» Mild Cognitive Impairment (MCI) represents a transitional stage between typical aging e < NN interconnected syst.em ra.the.r tha.n isolated deﬁmts | |
and dementia . ) Cotiiy o » Structural modeling will 1dentity shared variance patterns and domain clustering to

ol Wik ,:' improve understanding of cognitive organization in MCI and support development of
Spatial Working

Memory | * Original items correctly identified (%) f future diagnostic and predictive frameworks

 MCI 1involves cognitive decline beyond age expectations while largely preserving

functional independence

Numeric . " Quality of
’ ‘ ‘ 1 “, k‘. .
Working 0 1 ~ orKing

° 1 - 1 1 1 111 1 o Ongnal items correctly identified (%) b
MCI may be amnestic or non-amnestic and affect single or multiple cognitive domains it o e Memory Acknowledgments
» Approximately 22% of adults aged 65+ meet criteria for MCI, with 10—-15% progressing mmedige |} ors rcaed comeett () | | |
o d " 0l - Word Recall ‘ : | Quality of We would like to start by thanking our research mentor, Dr. Dorota Kossowska-Kuhn, and
O dementia annually Episodic and g | Episodic | e : : : : :
. . . o . Working Memory | Secondary Gillian Gouveia for their guidance and support throughout this project. We also thank the
 Early 1identification supports care planning, intervention development, and Delayed Word 1, words recalled correctly (%) N, hiemory : : : : :
; 4 e o Recall ) members of our research team for their work 1n screening articles and extracting data, as
understanding of disease mechanisms — . . . . . .
S Word | * Sensitivity index () ,* well as the researchers whose published studies made this meta-analysis possible.
* Spatial navigation 1s particularly vulnerable in MCI and sensitive to early AD pathology Pr?:ﬂ:::::?o;nd / Spood of
actor It J Memory
. . . . . . . : M S\ N index (# ‘
» Navigation measures remain underused diagnostically compared to episodic memory —— e L References
resentation an
tests " Recognition /
. - - el - - - . ... ., | Quality of E 3 E

* Prior meta-analyses show navigation deficits in amnestic MCI, but comparisons with puecuive | ¢ Resetion tme (g l

. .. e * Accuracy (%) | '
healthy aging are limited Function{ + Standard deviation (ms) <

 This study presents a meta-analysis examining relationships among spatial navigation Tracking

* Average distance from target (mm)
(motor control)

and multiple cognitive domains 1n individuals with MCI to evaluate potential predictors




