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Older Driver Risks 

• The US population 65 years and older is expected to 
increase from 13.5% in 2012 to 20% in 2030 [2,3] 

• Older drivers represent:  

– 2nd highest injury and fatality rate per 10,000 licensed 
drivers (next to teenage drivers)  

– 1st in fatalities per 100 million miles driven [1, 4] 

• Older drivers (75+ years) are represented in a 
relatively low percent of total US crashes (~3%), but 
account for nearly 11% of driver deaths [10] 
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Older Driver Crash Involvement 
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Figure 1. FARS National fatal passenger vehicle driver crash involvements 

per 100 million vehicle miles traveled by age group, 2008 [9]. 

Passenger vehicle fatal crash involvement per 100 million miles traveled by driver age, 2008 



Older Driver Risks 

• Disproportionate fatality risk is linked to: 

– Normal declines in information processing [5] 

– Decreased visual search abilities [6]  

– Declined physical factors and maladaptive 
behavioral factors: 

• Failure to yield [7]  

• Lower seatbelt use [7]  

• Overall fragility [8, 10] 
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Addressing Older Driver Needs 
• Study Purpose: adapt the Teen Driver Support System 

(TDSS) smartphone application into an Older Driver 
Support System  
– Carefully the needs and limitations of an aging drivers.  

• Advanced in-vehicle sensing and warning systems are 
well-positioned to offer tailored support for older 
drivers  
– Iterative design and testing to determine user 

requirements 

• Study Results:  
– Older drivers can best be supported with a universally 

designed system, created to address the needs and risks of 
all drivers: Not specifically targeted for older drivers.  

 



Universal Design 

• “The design of products and environments to be 
usable by all people, to the greatest extent 
possible, without the need for adaptation or 
specialized design.” –Mace (1997; 11) 

• Re-examining older driver shared risks 
– Novices also have poorer information processing and 

visual search strategies [12] 

– Rural drivers are also less likely to wear seatbelts[13] 

– Both older drivers and novice drivers inaccurately 
judge their own hazard detection skills [14] 

 

 



Talking with Older Drivers 

• Focus Groups: 

– Tech-Savvy Older Drivers 

• Rejected ODSS premise 

• Did not want a system catered for their age group 

• Resisted notion of needing support in 10 years time 

• Wanted system for ALL Drivers 

– Non-tech Savvy Older Drivers 

• Far more accepting of system 

• Open to use 

 

 



Recommending System Changes 
• Teen Driver Support System (TDSS) 

– Smartphone-based software & hardware package 
that provides in-vehicle feedback to teens about 
potentially unsafe driving behaviors 

• Excessive maneuvers (braking, acceleration, turning) 

• Speeding 

• Advanced Curve Notifications 

• Stop sign violations 
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Adapting the TDSS to Older Drivers 

• In-depth interviews with older drivers and experts 

– Recommended modifications to interface icons to provide 
additional contextual information (i.e., current speed limit 
and upcoming speed limit), under-speed feedback 

• Tested interface in driving simulator 

– Recorded user feedback 

• Results: 

– Drivers reported lower than expected mental workload and 
distraction from system 

– Additional contextual information felt like overkill  

– Under-speeding feedback went unnoticed  



Universal Design 

• Final recommendations for adapting the teen 
system for older drivers revealed few to no 
significant necessary changes 

• Outcome: Create a universal platform of the 
TDSS to serve all drivers 

– RoadCoach 

– Increase buy-in of all age groups to use the system 

DRIVERS OF ALL AGES ARE AT RISK ON OUR ROADS 

 



References 
1. Fatality Analysis Reporting System. Washington, D.C.: National Highway Traffic Safety Administration: 2010; Retrieved from: 

http://www.fars.nhtsa.gov/QueryTool/QuerySection/SelectYear.aspx. 

2. US Census Bureau, 2012. Projections of the Population by Age and Sex for the United States: 2015 to 2060 (NP2012-T12). 
US Census Bureau, Washington, DC.US  

3. Census Bureau, 2013. Annual Estimates of the Resident Population by Single Year of Age and Sex for the United States: April 
1, 2010 to July 1, 2012. US CensusBureau, Washington, DC. 

4. Cicchino, JB, McCartt, AT. Trends in older driver involvement rates and survivability in the United States: An update. 
Accident Analysis and Prevention. 2014; 72: 44-52. 

5. Parasuraman R, Nestor P.G. Attention and driving skills in aging and Alzheimer’s disease. Hum. Factors. 1991; 33:539–57. 

6. Dickerson A, Molnar LJ, Eby DW, Adler G, Bedard M, Berg-Weger, M et al. Transportation and Aging: A Research Agenda for 
Advancing Safe Mobility, Gerontologist. 2007;47(5):578-90. 

7. Koppel, S, Bohensky, M., Langford, J., and Tranto, D. Older drivers, Crashes and Injuries. Traf. Injry & Prev. 2011;12(5), 459-
67. 

8. Langford J & Koppel S. Epidemiology of older driver crashes-Identifying older driver risk factors and exposure patterns. 
Trans. Res. Part F: Traf. Psyc. and Beh. 2006;9(4):309-21. 

9. Wadley VG, Okonkwo O, Crowe M, Vance DE, Elgin JM, Ball KK, Owsley C. Mild cognitive impairment and everyday function: 
an investigation of driving performance. J Geriatr Psychiatry Neurol 2009; 22(2): 87-94. 

10. Li, G, Braver, ER, & Chen, L-H. Fragility versus excessive crash involvement as determinants of high death rates per vehicle-
mile of travel among older drivers. Accident Analysis and Prevention. 2003; 35: 227-235. 

11. Mace, R. (1997). What is universal design. The Center for Universal Design at North Carolina State University. 
Retrieved November, 19, 2004. 

12. Crundall, D. E., & Underwood, G. (1998). Effects of experience and processing demands on visual information 
acquisition in drivers. Ergonomics, 41(4), 448-458. 

13. Goetzke, F., & Islam, S. (2015). Determinants of seat belt use: a regression analysis with FARS data corrected for 
self-selection. Journal of safety research, 55, 7-12. 

14. Horswill, M. S., Sullivan, K., Lurie-Beck, J. K., & Smith, S. (2013). How realistic are older drivers’ ratings of their 
driving ability? Accident Analysis & Prevention, 50, 130-137. 

 

 
 

 

HumanFIRST Laboratory 

http://www.fars.nhtsa.gov/QueryTool/QuerySection/SelectYear.aspx


Thank you! 

Nichole L Morris, PhD 

nlmorris@umn.edu 


