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What is the Methodological Question Being Addressed This study set out to validate a
smartphone-based digit symbol substitution task (Cognition Kit DSST) and assess its comparability
with the traditional paper-pencil version, in terms of agreement between the two methods and
test-retest reliability across sessions.

Introduction Digit-symbol substitution tasks (DSST) are widely used cognitive tests which provide
objective measures of global cognition and processing speed. Such a test is traditionally
administered using pencil and paper, with digital versions not widely implemented/available. In
collaboration with Adams Clinical, participants with major depressive disorder (MDD) underwent
both digital and paper-pencil versions of the DSST offering a unique opportunity to inform usability,
as well as compare and validate the smart phone delivered digital DSST; Cognition Kit DSST.

Methods Participants aged 18-85 years meeting DMS-5 criteria for MDD, with a
Montgomery-Asberg Depression Rating Scale score of ≥20 were recruited into an open-label
treatment study and underwent both digital and pencil-paper DSST assessment at baseline, Day 28,
and End-of-Study. Agreement between task versions was visualised using Bland-Altman and Bablok
regression plots. Reliability and consistency (test-retest reliability) were evaluated using intraclass
correlation coefficients (ICC) and Pearson correlations.

Results Good agreement was achieved between paper-pencil and digital DSST (ICC = 0.84, r =
0.78, p = 6.24e-15). Good test-retest reliability was observed for both digital (ICC = 0.84) and
paper (ICC=0.81) measurements. Subjects achieved a significantly greater number of correct
responses using the paper-pencil when compared with the digital DSST (p<0.001) accounting for
order (version administered first) and age.

Conclusion Good agreement between digital and paper-pencil versions of the DSST in MDD was
observed, supporting the validity of digital DSST for assessing global cognition. Consistency was
greater for digital assessments. Further work will report on participant usability of digital DSST.
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Disclosures The digital DSST technology developed and deployed as part of this study is co-owned
by Cambridge Cognition and CTRL Group.
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