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Introcuction
The simple and objective cognitive screening tool for CID has become a key focus of disease 

treatment.

Method
The selection of FM detection(UB-1000BW, Shanghai Bwave Technology Co., Ltd.) is a digital cognitive screening device with magnetic induction finger motion sensors, which uses artificial 

intelligence methods to obtain digital measurement indicators of thumb and index finger tapping movements for evaluation. 

Abstract
Background: Background: Scalable early detection for cognitive impairment (CID) is urgently needed. 

Current tools are either subjective or inaccessible. Methods: In 180 individuals (normal, MCI, AD), we 

assessed a 1‑ minute digital finger movement (FM) task, extracting 248 kinematic features integrated 

with plasma biomarkers (p‑ tau217, Aβ, NfL), neuropsychology, and amyloid‑ PET. LASSO 

regression identified key features. Results: Bimanual FM features correlated moderately with AD 

pathology (p‑ tau217, amyloid‑ PET) and strongly with cognition. This signature accurately identified 

AD (AUC 0.886), CID (0.816), and MCI (0.738) with 83.33% sensitivity and 86.67% specificity, 

requiring no lab or blood. Conclusion: A 1‑ minute digital FM assessment serves as a validated 

behavioural biomarker for AD, bridging molecular pathology and clinical symptoms. It offers a scalable, 

objective tool to transform early detection and access to intervention.

 (A) Instruments for detecting finger movements;

 (B-C) Finger calibration action before finger movement, which is 

the calibration of the index finger and thumb at 0cm and 

maximum amplitude, respectively;

(D-E) Single handed thumb and index finger tapping motion; 

(F) Simultaneous finger tapping of both hands;

G）Alternate tapping with both hands

Results

  FM patterns with different levels of cognition      The correlation between digital FM indexes and cognitive level and p-tau217

  FM digital single indicator diagnostic accuracy

Conclusions

In conclusion, this study reveals that FM can serve as an accurate, rapid, and effective 

screening tool for CID or AD. It enables early screening with digitalization, high 

accuracy, non-invasiveness, and scalability, and can be integrated into primary care 

and community settings, providing a powerful tool for ultra-early intervention and 

precision medicine.


