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• Mobile cognitive assessments offer a reliable, 

valid, scalable paradigm for capturing sensitive 

brain health measures1-3

• The relationship between remotely delivered  

cognitive assessments and white mater structural 

integrity has not yet been explored

• The additive value for diagnostic classification 

accuracy has not been previously determined

Methods

• Eighty-nine participants were recruited from the 

UCSF Fein Memory and Aging Center (Table 1) 

• Participants completed cognitive assessments 

remotely via the ALLFTD mApp and a composite 

score (SmrtFactor3) was derived:

• Stroop 
• Flanker 
• Card sorting
• N-Back
• Go-NoGo
• Associative Memory

• T1-weighted images were used to calculate 

volume across 5 bilateral lobes 

• DWI images were processed to calculate 

fractional anisotropy (FA) and mean diffusivity 

(MD) across 18 bilateral fiber tracts

• Tracts were averaged into frontal, temporal, and 

posterior composite measures

• Linear regression models mApp cognitive 

performance relationships with imaging

• Logistic regression models predicted FTLD CDR 

Global score impairment using imaging and 

mApp performance to calculate AUC

Results

• Remotely delivered cognitive assessments 

reflect alterations in brain volume and WM 

microstructure

• Frontotemporal WM structural integrity is 

associated with performance on executive 

functioning tasks

• mApp performs commensurately with imaging in 

diagnostic classification of disease severity

• mApp performance adds discriminative value to 

imaging 

• Results support remote cognitive assessment as 

a clinically meaningful biomarker and its potential 

use in clinical trials within neurodegenerative 

disease4-5
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Fig 3. Dprime and FA

Fig 3. Dprime and MD

Fig 4. Dprime and volumes

Fig 7. ROC FTLDCDR Global 0 vs 1+ All Tasks

Fig 8. ROC FTLDCDR Global 0 vs 1+ All FA

Fig 8. ROC FTLDCDR Global 0 vs 1+ All MD

Fig 9. ROC FTLDCDR Global 0 vs 1+ All Vol

Table 1 – Sample Characteristics

N 89

Age M (SD) 58.8 (15.5)

Sex – female n (%) 45 (50.6%)

Education M (SD) 16.9 (2.3) 

Clinical Diagnosis

Clinically Normal n (%) 37 (41.5%)

MCI n (%) 9 (9.0%)

FTLD syndrome n (%) 35 (39.3)

Other n (%) 8 (8.9%)

mApp task completion

Flanker n (%) 81 (91.0%)

Stroop n (%) 80 (89.9%)

Associative Memory n (%) 56 (62.9%)

N-Back n (%) 50 (56.2%)

Go-NoGo n (%) 46 (51.7%)

Card Sort n (%) 38 (42.7%)

Smrt Factor n (%) 39 (43.8%)

MCI=Mild cognitive impairment; FTLD=frontotemporal lobar degeneration; 

Syndromes include behavioral variant FTD (bvFTD), corticobasal syndrome 

(CBS), logopenic variant primary progressive aphasia (lvPPA), nonfluent variant 

PPA (nfvPPA), primary supranuclear palsy (PSP), and semantic dementia (SD)

Brain volume is broadly associated with mApp performance

Frontotemporal MD is associated with mApp performance

mApp improves classification of  impairment 

over imaging alone
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Whole Sample CN+bvFTD subsample

CN+bvFTD subsampleWhole Sample

Frontotemporal FA is associated with mApp performance
CN+bvFTD subsampleWhole Sample
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