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Dementia description

● Dementia is a neurodegenerative disorder usually 
occurring in older adults.

● Early diagnosis is critical to institute interventions, 
but is challenging, especially in the early stages.



Dementia also has a huge economic impact. 
Total payments in 2020 for people with dementia are 

estimated to be $305 billion in US.
The total estimated worldwide cost of dementia is  

more than $1 trillion. 



Foundations 

Smart Appliances

Wearables



● Mobile and wearable device

● A home sensor system 

Dementia detection 
and prevention



Target Audience:
elder adults and

people with dementia risks



The hallmark of dementia 

● The hallmark of dementia is impaired cognitive function.

● This cognitive impairment is often preceded or accompanied 
by deterioration of emotional control, social behavior, 
motivation, and physical function



Digital biomarkers for dementia





Mobile and wearable device 

Sensors and the 
health-related 
information 
include, but are 
not limited to: 

Citation: Kourtis, L. C. etc. 2019. Digital biomarkers for 
Alzheimer’s disease: the mobile/wearable devices opportunity. 



Drawbacks of wearables

● Many older adults have difficulty using small 
devices.

● Many people are unwilling to use overt monitoring 
systems before they experience health problems.

● From a systems perspective, relying on one device 
results in a lack of redundancy.

Citation: Akl, A., Taati, B., & Mihailidis, A. 2015. Autonomous unobtrusive detection of 
mild cognitive impairment in older adults.



Components of a home system 

1. Data hub  
2. Activity sensors
3. Instrumented objects
4. Digital devices

Citation: Thorp, J. E., Adamczyk, P. G., Ploeg, H. L., & Pickett, K. A. 2018. Monitoring motor 
symptoms during activities of daily living in individuals with Parkinson's disease.



Advantages of a home system 

● The home sensors can measure behavior using 
everyday objects and routines.

● People with dementia are more likely to have 
undiagnosed medical problems because they have 
difficulty to get the help they need.

● These sensors can also have value for safety / 
environmental / consumption monitoring in addition to 
health monitoring.

Citation: Md Tanvir Islam Aumi, etc. 2014. A self-calibrating approach to whole-home 
contactless power consumption sensing. 



Considerations of a home system 

● Unable to measure activities outside the home 
without wearable devices. 

● Privacy and data protection are critical in health 
applications.



Validation study

● We will 
conduct a 
retrospective 
cohort study 
based on a 10-
year study of 
over 5,000 
older adults.

● We are 
currently 
executing a 
data sharing 
agreement

● We expect to 
finish data 
analysis by 
Fall 2020.



Conclusion

● We present a novel and extensive taxonomy of digital 
biomarkers for dementia.

● We propose that a home -based sensor system 
addresses many demands of older adults.

● This is a practical and promising application of passive 
sensing with potential for great public health benefit



Questions?



Thank you!
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