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Early detection in Alzheimer’s remains challenging, as current diagnostic methods rely on clinical expertise,
and cognitive testing, which can be costly and inaccessible. Because cognitive decline is reflected in speech
through changes in vocabulary, readability, pauses, articulation, and prosody, spoken language offers a
scalable, low-cost, and non-invasive signal for screening and monitoring. Prior work demonstrated good
performance in predicting Mini-Mental State Examination (MMSE) scores using large acoustic-linguistic
feature sets, with optimized LightGBM and ensemble models significantly reducing RMSE and achieving
strong Alzheimer’s detection accuracy. In this work, we extend beyond text-focused modeling toward a
multilingual, audio-driven model for dementia detection and severity assessment. We train Audio
Spectrogram Transformer (AST) models across ADReSS-style datasets to establish robust audio-only
baselines, apply multilingual automatic speech recognition to obtain transcripts, and develop multimodal
fusion models that integrate acoustic embeddings with linguistic features. This work lays the foundation for
scalable and multilingual speech-based tools that can support early dementia detection. By using both audio
and linguistic signals, it moves towards a more accessible approach to identifying cognitive decline.
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