USING NEUROPSYCHOLOGICAL TEST PERFORMANCE TO VALIDATE ANATOMICAL PREDICTORS
OF MILD COGNITIVE IMPAIRMENT OBTAINED FROM LOGISTIC STATISTICAL MODELS
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Introduction

Figure 1. Axial View of Hippocampal Subfields

Results
• Our classification model based on structural features (R2 =
0.7710, whole model test chi square = 102.4794, p < 0.0001)
was a better fit than the classification model based on cognitive
features (R2 = 0.3655, whole model test chi square = 44.08254,
p < 0.0001).
• The classification model based upon volumetric measures had
a better classification rate, 0.9583 (misclassification rate =
0.0417) than the classification model based upon cognitive
measures, which had a classification rate of 0.7816
(misclassification rate = 0.2184).

• Mild Cognitive Impairment (MCI) has been described as the
intermediate stage between the expected, mild declines in cognition
associated with normal aging and the more pronounced decline in
cognition seen in Alzheimer’s disease.
• Neuropathological studies have established the presence of atrophy in
medial temporal lobe regions of individuals with MCI.
• Previously, we used logistic statistical models built from anatomical
regions of interest (ROI) data generated from magnetic resonance
imaging (MRI) scans to identify the best set of classifiers for
distinguishing individuals with MCI and healthy control subjects.
• Our prior structural classification model was built solely using
volumetric measures and thus we were interested to see how a model
using cognitive features would compare. The cognitive data utilized for
this model included scores from tasks, such as the Mini Mental State
Examination (MMSE), Geriatric Depression Scale (GDS), Logical
Memory Recall, and Part B of the Trailmaking Test.
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Participant Information
• Participants were part of the Health Outreach Program for the Elderly (HOPE) study
run through the Boston University Alzheimer’s Disease Center (BU-ADC) and the
Alzheimer’s Disease Neuroimaging Initiative (ADNI). For the purposes of this study,
there were 46 controls participants and 50 MCI participants.

Methods
• HOPE participants were scanned at the Center for Biomedical Imaging (CBI) at the
BUSM on a 3T Philips Achieva System with a 32-channel head coil.
• ADNI participants were scanned at participating ADNI sites across the USA on 3T
Philips Achieva System with a 8-channel headcoil.
• Participants were scanned with comparable imaging parameters. Brain
morphometric measures were generated using FreeSurfer version 6.0.
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• An additional stepwise nominal logical regression model was created to identify how
well cognitive features could classify participants as controls or MCI.
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coil.

*9 subjects were excluded from the cognitive classification
model due to missing cognitive test scores.

Figure 2. Example of MMSE Cognitive Test

Principal
component analysis
(see right) showed
features of
cognition were not
related to features
of structural
changes in the
classification of
controls and MCI.
Furthermore, this
analysis showed us
components of
structure and
cognition are
unrelated to one
another.

Conclusion
These findings suggest that classification models built from MRI
data outperform those built from cognitive data. While the basis for
this needs further exploration, the variable nature of cognition is
likely a central factor.

