Whole-Brain MRI Modeling Explains
Neuropsychiatric Symptom Severity Beyond
Alzheimer’s Disease Stage
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Neuropsychiatric symptom severity in AD/MCI is better explained by distributed brain structure than by diagnosis alone.
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Why this matters

* Neuropsychiatric symptoms
are common across the
Alzheimer’s disease spectrum
and are linked to functional
decline, caregiver burden, and
poorer quality of life.

« Symptom severity varies
widely among individuals with
similar AD/MCI diagnoses.

 This heterogeneity suggests
that diagnosis alone may not
capture the neurobiological
basis of symptom burden.

Hypothesis

Distributed structural MRI
patterns explain NPI-Q severity
beyond disease stage and
demographics.

Cohort

 ADNI-2 baseline T1 MRI + NPI-Q

« Symptomatic AD/MCI
participants: NPI-Q > 0

 Groups: AD n =109,

« EMCIn=298, LMCln =109

 Total: N = 316

MRI features

145 whole-brain regional volumes

* Multi-atlas segmentation
framework

Modeling

« Qutcome: log-transformed NPI-Q
total score

 Model: elastic net regression

* Validation: 10-fold CV x 100
repetitions

 Comparison: diagnosis/stage one-
hot model

 Covariate-adjusted analysis:
residualized NPI-Q for diagnosis,
age, sex
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Figure 2. Spatial disease-stage prediction.
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