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Distribution Difference

• Mild Cognitive Impairment (MCI) is the prodromal stage of 
dementia, including Alzheimer’s Disease (AD).

• Language markers extracted from verbal communications 
have shown diagnostic efficacy in detecting early MCI [1].

• Facial expressions emotion in communication can also 
be helpful in early MCI detection [2].

• Our hypothesis: multimodal learning combining language 
and facial expression will improve MCI detection 
performance.
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• Challenge: One general challenge of digital biomarkers is 
that feature distributions are very distinct among 
subjects.

• Solution: We propose subject harmonization approach to 
mitigate that difference in distribution.

Language marker extraction pipeline

Conclusion

• We used 3,501 conversations from 69 participants from 
the Internet-Based Conversational Engagement Clinical 
Trial (I-CONECT) (NCT02871921)

• We built a neural network for MCI detection.

• Our study has shown the additional benefits of emotion 
variables to augment language variables in the early 
detection of MCI.

• Multimodality analyses need careful selection of 
harmonization: harmonization strategy should be chosen 
for individual modalities rather than uniformly applying it 
to all modalities.
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Performance on Different Feature Combinations

Language Emotion MCI detection AUC

Non-harmonized x 0.642±0.134

Harmonized x 0.652±0.112

x Non-harmonized 0.602±0.123

x Harmonized 0.502±0.160

Non-harmonized Non-harmonized 0.671±0.115

Harmonized Harmonized 0.655±0.125

Harmonized Non-harmonized 0.701±0.121

Non-harmonized Harmonized 0.665±0.115
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