Fluenc

INn Spontaneous Speech Predicts Individual

P-53070

Variance in Executive Function among Senior

Kiah A Spencer'- 2, Jessica Robin3, Mengdan Xu3, Mira Kates Rose', Ellen Bialystok#4, Jed A Meltzer’
1. Rotman Research Institute, Baycrest Health Sciences Center, 2. University of Toronto, 3. Winterlight Labs, 4. York University

KEY TAKEAWAY: Our results suggest that speech is a rich measure of cognitive function in healthy older adults. Furthermore, automated speech analysis may serve as an inexpensive and
repeatable measure to track cognitive status over time in older adults who are at risk of dementia.

Executive function (EF) is a family of cognitive processes that allows
one to execute purposeful action (Diamond, 2013; Jurado & Rosselli,

2007)"2.

o We measured the EF of 76 cognitively healthy older adults aged 65-75, using an extensive test
battery.

o Speech samples from picture description tasks were collected and analyzed using prototype
commercial software from Winterlight Labs.

o Due to technical difficulties, six participants were excluded from statistical analysis creating a

An exploratory factor analysis found one underlying factor that accounted for most of the variance in

the executive function data (known as Factor 1) See Figure A

Figure A.

Figure B.

Ward Finding Difficuty and Factor 1

Data Driven PLS Theory Driven PLS 1.

Diamond A. (2013). Executive functions. Annual review of psychology, 64, 135-168. https://doi.org/10.1146/annurev-
psych-113011-143750
Q? =-0.003531596 Averaged Mean Squared Q? = 0.009716846 Averaged Mean Squared Error

2. Jurado, M. B., & Rosselli, M. (2007). The elusive nature of executive functions: a review of our current

understanding. Neuropsychology review, 17(3), 213-233. https://doi.org/10.1007/s11065-007-9040-z

Error Prediction (MSEP) = 1.019165 Prediction (MSEP) = 1.003195

3. Farias, S. T., Mungas, D., Reed, B. R., Harvey, D., Cahn-Weiner, D., & Decarli, C. (2006). MCl is associated with deficits in
everyday functioning. Alzheimer disease and associated disorders, 20(4), 217-223.
https://doi.org/10.1097/01.wad.0000213849.51495.d9

Average R?=0.02373372 Average Predicted Average R?=0.04144109 Average Predicted

Residual Error for Sum of Squares (PRESS) = Residual Error for Sum of Squares (PRESS):

4. Roy, S., Ficarro, S., Duberstein, P., Chapman, B. P., Dubovsky, S., Paroski, M., Szigeti, K., & Benedict, R. (2016). Executive

Some studies have found executive function to be a Signiﬂca Nt Tors k ) 67.23662 66.34897 Function and Personality Predict Instrumental Activities of Daily Living in Alzheimer Disease. The American journal of
total of n=70. I ' ) geriatric psychiatry : official journal of the American Association for Geriatric Psychiatry, 24(11), 1074-1083.
Ty https://doi.org/10.1016/.j .2016.06.014
t o According to the data-driven PLS model: o The theory-driven PLS model showed that perreoLer agh

protective factor against the development of Mild Cognitive
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Given the projected increase of dementia cases and the desirability
of early diagnosis at affordable costs, better methods of detecting

cognitive decline are needed (Alzheimer’s Disease International,

Theory-Driven Approach

. Subsets of 526 features automatically derived from speech samples were grouped into eight
composites based on theoretical constructs’: Discourse, Local Coherence, Global Coherence,
Lexical Complexity, Word Finding Difficulty, Semantics, Syntactic Complexity, and Information
units.

. We conducted a 5-fold cross-validated Partial least squares regression (PLS) on this data and
the neuropsychological test data.

Data-Driven Approach

Figure A: Factor loadings i.e. Pearson’s correlation

between the neuropsychological test scores and the

extracted Factor 1. N-back and Simon tasks showed the

strongest correlation with Factor 1. Higher scores on

Factor 1 reflect better executive function shown by faster

(lower) times on reaction time tests; Simon and N-back,

and higher scores on fluency tasks.

deal Comprexity and Factor 1 Syntactic Complexity and Factor 1

Figure B: Significant correlations of the theory-driven

composites with Factor 1. Top Left: Word-Finding Difficulty (p
=0.001029**), Top Right: Local-Coherence (p = 0.01151%),
Bottom Left: Lexical Complexity and Richness (p = 0.01344%),
Bottom Right: Syntactic Complexity (p = 0.01529%)
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