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Cognitive decline is a growing concern in aging populations, and early Il. Feature Preparation Table 1 (continued). Classification Results for 20% Labeling Threshold.
detection is key to timely intervention. This study focuses on two aging Dataset | Accuracy | Precision | Sensitivity |Specificity| ~ F1 AUC
trajectories: Cognitive Decliners, who exhibit measurable decline in cognitive g?g@.) Stamdardinat ASEG  |0.71%0.04|0.72+0.10{0.68 £ 0.07|0.75 + 0.04|0.70 + 0.08[0.76 = 0.03
. o . . . A dndaraization
performance over time, and Positive Agers, who maintain superior cognitive A 9o . BA exvivo |0.72+0.04]0.72+0.08|0.71 +0.04]0.72 £ 0.08]0.71+0.05|0.75 + 0.03
. . . . emographics -

performance over time compared with their age-matched peers. Magnetic e One-Hot Encoding DKT 0.68+0.07(0.69+0.10(0.66 +0.13(0.70 + 0.100.67 = 0.09[0.73 + 0.10
Resonance Imaging (I\/IR.I) offers a non-invasive approach to study braln,.W|th tasT 10722002107220.0710.7320.04107220.0210.72 = 0.0410.76 0.0
each type capturing unique aspects of b.rayln hgalth-. resting-state functional = cmst 109220101073201610.722 008|072 01710722 0.11l0.76 2 0.09
MRI (rsfMRI) assesses functional connectivity, diffusion MRI (dMRI) evaluates fE . " 2

. . . =R a2009s 0.71+0.04({0.73+0.10({0.69+0.10(0.75+0.08|0.70+0.05|0.76 £ 0.05
white matter integrity, and structural MRI (sMRI) captures structural changes. <fMRI :

. . . desikan_gw |0.72+0.07|0.72+0.12]|0.71+0.10|0.74+0.08|0.71+0.10|0.78 £ 0.07
We compare these three MRI types to answer two key questions: Can imaging B & dMRI Subfont /"{c} TSP PO oto) Botie s g B Epi Bl
. . . . . - — —> i i .70%0. .69+0.15|0.72 = 0. .69+0.11(0.70+0.11(0.77 0.

reveal who is aging well versus who is not, and which MRI type is most TR & O — @%J e
effective in capturing brain changes linked to cognitive aging? Using data MRl Feature Extraction > 10 SMRI Sub-features Standardization desikan white]0.69=0.97|0.72 » 012|064 20.1210.79=0.22/0.67+ 011|970 = 0.08
from the UK Biobank and applying machine learning techniques, we aim to - sub  [0.74=0.08/0.74+0.10]0.72+011]0.75*0.06/0.73+0.10]0.76 = 0.08
identify neuroimaging markers that can track and predict cognitive Figure 3. Feature Preparation Flowchart for (A) Demographics and (B) MRI Data. Il. Feature Importance Analysis
trajectories in older adults. IIl. Classification Model Cortical Regions Subcortical Structures
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Ry Standardization e bele ﬁg rstMRI |0.71+0.03[0.72:0.09[0.70 £ 0.07|0.73 £ 0.08|0.71 £ 0.05|0.78 + 0.05 White-Matter Tracts, and Demographic Variables.
FA 0.69+0.06|0.69+0.12(0.67+0.06(0.71+0.09|0.68 +0.08(0.77 +0.09 CO N CI_U S I O N
, ICVF 0.74+0.06|0.76+0.14(0.70+0.06|0.78 +0.12(0.72+0.08|0.78 £ 0.07
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Figure 2. Labeling Flowchart. oD 0.72+0.05|0.71+0.09|0.72+0.09(0.71+0.04/0.71+0.08|0.78 £ 0.07 cortical thinning and volume loss as established early markers of MCl and AD.
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