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Many roles for using ‘smart’ technologies
• Pre-TBI  Tech to identify those at risk for TBI 

preceding events  (falls, poor driving, cognitive 
decline, etc.) or as  interventions to reduce identified 
risk
o Devices/sensors to detect functional change 

(gait, balance, perceptual skills, judgement, etc.)
o Apps deliver this  information to mitigate risk 

• Post-TBI  Prevent deficit progression & facilitate 
rehabilitation and care
o Gait training through robotic devices boosting 

neuroplasticity
o Cognitive rehabilitation using virtual reality
o Telerehabilitation 
o Neuromodulation devices

Bonanno, M et al. Innovative Technologies in the 
Neurorehabilitation of Traumatic Brain Injury: A 
Systematic Review. Brain Sci. 2022, 12, 1678.
https://doi.org/10.3390/brainsci12121678 https://tinyurl.com/4fsaph4e
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TBI prevention through prediction 
Identifying those at high risk for TBI events - Falls

Weekly Online Queries
Timely Identification of 

Falls  & Risk Factors

1 AWAY FROM HOME

2 VISITORS

3 MEDICATION CHANGE

4 FALLS

5 ACCIDENTS/INJURIES

6 HOSPITALIZATION/ER

7 HEALTH CHANGE/ILLNESS

8 LIFE SPACE CHANGE

9 ASSISTANCE

10 MOOD - BLUE

11 MOOD - LONELY

12 PAIN LEVEL (1-10)

13 PAIN INTERFERENCE

Kaye et al. J Gerontology, 2011; Kaye et al. Gait Posture, 2012
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• No differences between those destined to fall and controls  at 
baseline in clinical functional tests.

• Longitudinal decline in median daily walking speed over the 3 
months before a fall in those destined to fall

• And walking speed variability was lower the month and the 
week just before the fall compared with 3 months before the fall



Many other tech enabled assessments of function 
relevant to TBI prevention – Balance, Driving, Cognition

BALANCE DRIVING

Correlations between 6-month sensor driving 
summary variables  (per day) and global cognition



Many other tech enabled assessments of function 
relevant to TBI prevention – Multidomain Assessment

De Vito AN, et al. Cognitive dispersion is  related to subtle objective daily functioning changes in older adults  with and 
without cognitive impairment. Alzheimer’s Dement. 2024;16:e12539. https://doi.org/10.1002/dad2.12539

MCI



Concluding summary observations & comments  

• Many opportunities  to utilize digital tools  to assess for TBI risk and 
ultimately enable intervention prevention of TBI precipitating events

• Digital tools  (preferably passive) can facilitate s imultaneous 
identification of multiple TBI risk factors  longitudinally in real-life 
settings (ecologically valid)

• TBI risk reduction needs to be considered integral to general geriatric 
health maintenance (not just TBI risk itself) 

• If tech can deliver better, more timely data then what holds up progress? 
Implementation of risk surveillance and intervention programs using 
digital methods are hampered not by technical problems so much as 
political, business, and health systems issues.



Research Agenda - Recommendations
• Focus on using digital tools  to deliver more objective and timely risk 

identification for TBI prevention (“if you can’t measure it, you can’t improve it”)

• Test TBI digital risk factor identification methods in pragmatic trials. 
Embed/add digital assessments to existing geriatric function studies – 
To understand UX in deploying and maintaining systems

• Develop standards for digital methods that are technology agnostic, 
thus transparent, reproduceable, and comparable.  This  enables BYOD 
making studies and application more realistically scalable

• Move toward person-specific prediction models  as  high frequency 
digital assessments enable intraindividual prediction

• Explore methods for providing for optimal digital functional data 
feedback to older adults  and clinicians



Thank you!

kaye@ohsu.edu
www.orcatech.edu

mailto:kaye@ohsu.edu
http://www.orcatech.edu/


Ambient Home-Based Assessments

Beattie et al. 2020
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