
Author Name (Year)Journal Name Dataset Used Image type Subjects Data Preprocessing (if any)Data Processing (if any)Methodology (in short)Parameters UsedOne Big Drawback
Hsu et al. (2021) IEEE/ACM T. Audio, Speech, Lang. Process. LibriSpeech (960h); Libri-light (60,000h) Speech (Continuous Audio)Audio recordings of volunteersMFCC extraction; Frame-level k-means clustering (100 clusters)Masked Prediction; BERT Encoder; CTC loss for fine-tuningSelf-supervised learning by Masked Prediction of Hidden Units (HuBERT)CNN layers [512 channels, strides [5,2,2,...]]; Transformer (1B params X-LARGE); (masked loss only) Relies on computationally expensive, two-phase training (offline clustering then BERT training). 
Zhang et al. (2025)Experimental GerontologyClinical dataset from Chongqing Medical UniversityVideo, Image, Speech 160 participants (80 AD, 80 CN) Feature extraction via Multimodal LLMs (Qwen-VL-Max, Qwen-Audio-Turbo) Interpretable Decision Tree Classifier; Counterfactual Explanation ModuleZero-shot feature extraction from multimodal MMSE data using specialized LLMsTree Depth; Min Leaf Size 2; LLM temperature 0.3Performance constrained by the single-center dataset, limiting generalizability and robust bias/fairness analysis. 
Burke et al. (2024)Aging, Neuropsychology, and Cognition Pitt Corpus (DementiaBank)Spontaneous Speech Transcripts142 participants (81 ACS, 61 HC) Manual transcription (Cookie Theft Task); Feature calculation (17 lexical-semantic features)Random Forest; Logistic Regression; Stratified bootstrapping (75/25 split)Classification of ACS vs. HC using OG and novel (Semantic Distinctiveness, Hapax Legomena) lexical-semantic features Standard Random Forest/Logistic Regression; Age included as covariate in advanced modelsLack of biomarker confirmation for AD diagnosis, which restricts correlation with underlying biological pathology. 
Alkenani et al. (2021)Journal of Biomedical InformaticsCTPC (Spoken); ADBC (Written); Hybrid Linked DataWritten and Spoken Language TranscriptsCTPC: 236 AD, 236 HC; ADBC: 1362 AD, 1392 HC RobustScaler normalization; Correlation-Based Feature Selection (CFS) on Lexicosyntactic featuresHeterogeneous Ensemble (Stacked Generalization); Base Classifiers: RF, XGB, LDA, SVC, GNB, LR, MLP Optimized feature fusion (Lexicosyntactic + Character N-grams) for robust ensemble classification10-fold CV; Impressive performance is restricted to relatively small, constrained, and English-centric datasets (CTPC, ADBC). 
Li et al. (2025) npj Digital MedicineU.S. Veterans Health Administration (VHA) EHR NotesLongitudinal Unstructured Text1000 AD cases, 3627 Controls (from a larger cohort) LLaMa 3.1 8B Data Extraction Agent for symptom profiling and chronological categorizationMulti-Agent LLM Framework (CARE-AD); Specialized agents (Neurologist, Psychiatrist, etc.) based on LLaMa 3 70B Ultra-early risk forecasting via simulated multidisciplinary consultationLLaMa 3 70B; LLaMa 3.1 8B; Prediction Time Horizons (-1 day to -10 years)Maximum accuracy of 0.53 for 10-year prediction, reflecting the low signal-to-noise ratio in messy, unstructured EHRs. 


