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Abstract
The Picture Description task is a quick assessment 
that has been shown to be informative for the 
characterization of disorders that affect speech and 
language. The “Cookie Theft” picture from the 
Boston Diagnostic Aphasia Examination (BDAE) 
has more recently been examined as a rapid 
screening tool for the identification of individuals 
with Alzheimer’s disease and related disorders and 
mild cognitive impairment (MCI). Multiple 
versions of the Picture Description task is a 
component of Miro Health’s mobile assessment 
platform for the remote self-administration of 
neurobehavioral assessments. While the Picture 
Description task currently requires in-person 
administration and scoring by a speech and 
language pathologist, Miro implementation allows 
broader use of this assessment through 
self-administration and automated processing, 
analysis, and scoring to efficiently deliver clinically 
useful quantifications and interpretations of the 
users’ speech production, vocal characteristics, and 
language at scale.

Picture Description responses were collected from 
62 healthy controls (HC), and 33 participants with 
mild cognitive impairment (MCI): 18 with amnestic 
MCI (aMCI) and 15 with non-amnestic MCI 
(naMCI). Speech and language features and 
contrasts between pairs of features were evaluated 
for differences in their distributions in the MCI and 
HC cohorts.

A machine learning algorithm was used to combine 
the speech and language features into a Picture 
Description MCI risk score that distinguishes the 
MCI and HC cohorts with an area under the 
receiver operator curve of 0.74. When contrasting 

specific subtypes of MCI and HC, the classifier had 
an AUROC of 0.90 for separation of aMCI versus 
HC and 0.69 for separation of naMCI versus HC. 
Tests of association of individual features or 
contrasts of pairs of features with HC versus aMCI 
cohort status identified 18 features with p-values 
below 5e-3 and False Discovery Rates (FDRs) at or 
below 0.114 and 54 contrasts with p-values below 
5e-4 and FDRs at or below 0.132.

Findings suggest that performance of Picture 
Description as a screening tool for MCI detection 
will vary greatly by MCI subtype.




