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What is the Methodological Question Being Addressed In this study we evaluate the validity
of digital language assessments for assessing language abilities in older adults.

Introduction Digital tools offer new possibilities for cognitive assessment that may be more
sensitive to cognitive changes and less burdensome to patients. These novel technologies require
both analytical and clinical forms of validation to ensure they are fit for purpose (Goldsack et al.,
2020; Robin et al., 2020). In this study, we evaluate the analytical validity (i.e. how accurate are the
automated scores?) and clinical validity (i.e. are the scores sensitive to clinical differences?) of
digital language assessments in older adults.

Methods The Winterlight App provides a range of digital language assessments including tests of
object naming, phonemic fluency, semantic fluency and picture description. In each task,
participants’ verbal responses are recorded, transcribed and analyzed, generating scores
measuring performance on each speech task. To validate these scores analytically, two trained
human raters manually each scored 150-200 recordings made by healthy older adults (MoCA scores
>= 26) for each of the speech tasks. Pearson correlations were computed between the two raters,
and between the raters and the automatic scores. For clinical validation, scores on each task were
compared between groups of healthy older adults (MoCA scores >= 26, N = 43) and those with
cognitive impairment due to mild cognitive impairment (MCI) or early Alzheimer’s disease (AD) (N =
22) using Mann-Whitney U tests.

Results The phonemic fluency task had the highest agreement between raters (r = 0.99), and very
high agreement between automated and human scores (mean r = 0.95).The picture description
task had the lowest agreement between raters (r = 0.76) but the average correlation between the
automated scores and human raters was of comparable strength to correlations between the two
raters (mean r = 0.69). Automated scores for object naming and semantic fluency had lower
correlations with the human raters (r’s > 0.6) than the raters had with one another (r’s > 0.9),
although correlations were still of moderate strength. Clinical validation analyses showed that
scores for picture description and semantic fluency were significantly higher for healthy older adults
than those with MCI/early AD (p’s < 0.05, corrected for multiple comparisons). Scores for phonemic
fluency and object naming tended to be higher in healthy older adults compared to those with
MCI/early AD, but these differences were not significant when corrected for multiple comparisons.

Conclusion This study evaluates the use of digital language assessments and automated scoring
for assessing language abilities in older adults. Automated scores were moderately to highly
correlated with scoring by human raters. Automated scores for picture description and semantic
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fluency were the most sensitive to differences between clinical groups, supporting the utility for
these assessments to detect early signs of cognitive impairment. Digital speech assessments can
be used remotely, enabling faster and less burdensome screening and monitoring for dementia.
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