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Population Aging Globally 
•  US and world’s populations are older now than at 

any time in history 
•  Today, 8.5% of people worldwide are age 65+; 

projected to reach 17% by 2050 (NIH, 2016) 

•  In the US, over-65 population projected to reach 
83.7 million in 2050, 21% of the population (US 
Census, 2014) 

•  The majority of people, including older adults, prefer 
driving to other modes of transportation 



Functional Declines in  
Older Adults 

•  As people age they are more likely to have medical 
conditions (and take medications) that can 
compromise driving safety 

•  Three general classes of abilities that decline: 
•  Psychomotor (movement) 
•  Perceptual (primarily seeing) 
•  Cognitive (thinking) 



Research Questions 
 

•  What are the risks and protective factors in older 
driver safety? 

•  What are the effects of medications on driving 
behavior/outcomes? 

•  What are the effects of declining physical 
functioning on self-regulation of driving? 

•  What is the extent/use/effect of new vehicle 
technology and aftermarket vehicle adaptations? 

•  What are the determinants of                                  
driving cessation and the                                          
impacts of cessation on health                                     
and quality of life? 



Study Details  
•  Management: 

•  Principal Investigator (Dr. Guohua Li, Columbia) 
•  Co-Principal Investigator (Dr. David W. Eby, UMTRI) 
•  Co-Principal Investigator (Mr. Robert Santos, Urban 

Institute) 
•  Data Collection Sites: 

•  Ann Arbor, MI 
•  Cooperstown, NY 
•  Denver, CO 
•  Baltimore, MD 
•  San Diego, CA 

•  Project is expected to                                             
continue through April, 2019 



Research Design Overview  

• Participants followed for to 2-3 years and assessed 
annually (in-person or telephone) 
• Assessments and data collected measure key 
domains (i.e., driving, cognition, motor, perception, 
demographic, mental health, physical health, social 
health and psychosocial factors) 
• Primary vehicle instrumented w/ Danlaw Datalogger 
(small, unobtrusive device that collects detailed driving 
data) 
• Inspections on primary vehicles – goal to better 
understand aging and mobility in relation to a person’s 
vehicle 



Participants  
• 2,991 total participants  
• Three older driver age groups with an equal 
number of men and women: 

•  65-69 years: 42% 
70-74 years: 35% 
75-79 years: 24% 

• Eligibility criteria: 
•  Valid driver license 
•  Driving at least once per week on average 
•  Receiving primary care through site’s health system  
•  Residing in study area 10 months per year  
•  No plans to move outside of area in 5 years 
•  Motor vehicle of model year 1996 or newer 
•   Driving one vehicle ≥ 80% of the time 
•  No significant cognitive impairment at the time of enrollment 

(six-item screener score ≥4) 



Data Collection   

•  Completion of Informed Consent form. 
•  Installation of Danlaw Datalogger. 
•  Inspection of vehicle. 
•  Completion of in-person assessment. 
•  Administration of driving and health 

questionnaire. 
•  Administration of vehicle technology 

questionnaire. 
•  Brown bag medication review. 
•  Medical records abstraction. 
•  Driver and crash history record review. 
•  Data managed by Columbia Data Center. 



Objective Driving/Vehicle Data  
•  Hands-on Vehicle Inspection 

•  Conducted bi-annually and when there is a change in 
the primary vehicle. 

•  15 minute inspection 
•  Maintenance: tire pressure, warning lights, wiper fluid, 

lights, etc. 
•  Damage: Dents, scratches, cracks, and rust (entire 

vehicle). 
•  Presence of in-vehicle technology 
•  Presence of aftermarket vehicle adaptations 



Vehicle Inspection for Advanced 
Technologies 

■  Adaptive Cruise Control 
■  Semi-Autonomous Parking Assist 
■  Backup/Parking Assist 
■  Blind Spot Warning 
■  Fatigue/Drowsy Driver Alert 
■  Forward Collision Warning 
■  Lane Departure Warning 
■  Navigation Assistance 
■  Night Vision Enhancement 
■  Voice Control System 



Assistive Vehicle Adaptations/Modifications 
■  Driver’s seat cushioning 
■  Convex/multifaceted mirrors 
■  Custom armrests 
■  Safety belt extension or cushioning 
■  Upper body support 
■  Steering wheel modifications  
■  Pedal extensions 
■  Hand controls 
■  Left foot throttle 
■  Gas pedal block 
■  Aftermarket push button ignition 
■  Adapted wiper, horn, turn signal, dimmer controls 
 



Modification Examples 



 
Vehicle Maintenance at Baseline 

■ Majority of vehicles well-maintained (N=2,990)  
"  Each light: 99% working, 99% not broken 
"  Front wipers: 99.9% working 
"  Washer fluid: 98% working 
"  Mirrors (driver, passenger, rear view): 99% present & not broken 
"  Windshield: 90% damage-free; 2% cracks, 8% chips 
"  Windows: 99.6% damage-free 

■ Dashboard Warning Lights 
❏  Check Engine Light ON: 4% 
❏  Tire Pressure Monitor ON: 4% 
❏  Change Oil ON: 1.5% 



Vehicle Damage 
 ■  Regions of vehicle inspected: driver side, passenger side, front/rear 

bumper, hood, trunk/tailgate, and roof. (N=2,990) 
 
 

Driver Side
Rust: 5% minor, 2% moderate�
Dents: 12% small, 2% medium�

Scratches: 13% moderate, 3% severe�
Major Damage: .4% present

Passenger Side
Rust: 5% minor, 2% moderate�
Dents: 13% small, 3% medium

Scratches: 13% moderate, 6% severe
Major Damage: .7% present

Rear Bumper
Rust: 2% minor, .4% moderate �
Dents: 8% small, 2% medium

Scratches: 18% moderate, �
            4% severe

Major Damage: .8% present

Front Bumper
Rust: 2% minor, .3% moderate
Dents: 6% small, 1% medium
Scratches: 17% moderate, �

5% severe
Major Damage: 2% present



Most Prevalent Vehicle 
Technologies (N=2,990) 

■ Voice Control System: 44%  
■ Backup Camera/Parking Assist: 38%  
■ Navigation Assistance: 25%  
■ Blind Spot Warning: 10%  
■  Lane Departure Warning: 6%  
■  Forward Collision Warning: 5%  



Most Prevalent Adaptations/
Modifications (N=2,990) 

■ Cushions on driver’s seat: 11%  
■ Convex/multifaceted mirrors: 10% 
■ Seat belt cushioning: 2.5% 
■ All others: .6% or less 



Next Steps 
■ Analyze inspection data by age, gender 

and other demographic variables 
■ Compare data to follow-up vehicle 

inspections 
■ Publication coming soon 

www.longroadstudy.org 



Questions? 
nzanier@umich.edu 


