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• Identify common medical problems that may 
lead to unsafe driving behaviors in older 
drivers 
 

• Provide the background to plan appropriate 
strategies to screen older patients for possible 
driving impairments 

Objectives 

Presenter
Presentation Notes
There are two main objectives for this presentation
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Presentation Notes
Overall, older drivers contribute a deceasing number of motor vehicle crashes compared to younger drivers due largely to the fact that they drive fewer miles.   

Older adults, especially those over age 75,  when they are involved in a  fatal crash are more likely than younger drivers to have contribute d to the crash.

On a per mile basis, however, the frequency of crashes starts to rise in the 60’s and beyond to a level seen in younger drivers, suggesting that age or age-associated impairments may be important risk factors. 
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Older drivers’ risk of involvement in fatal two-vehicle crashes remained “below average” for drivers 60 to 69, but rose sharply for older age groups. For drivers 70 to 79, the risk was nearly equivalent to that of teenage drivers, and for those 80 and older, it was four times higher than expected based on driving exposure. These results may reflect factors in addition to driving performance decrements, such as increased frailty and overall driving exposure characteristics. 

Increased fragility associated with age affects the ability to absorb impacts and recover from injury 
plus older drivers may be more likely to be involved in serious crash circumstances than younger drivers. 
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On a per mile basis, the frequency of crashes starts to rise in the 60’s and beyond to a level seen in younger drivers, suggesting that age or age-associated impairments may be important risk factors. 

The good news is that, while older drivers are still at increased risk for being involved in fatal car accidents, the trends show a decline in this risk over the past 10-20 years, possibly related to better safety standards as well as older drivers becoming more robust over time.  
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What more can we physicians and other health care providers do to improve the safety of our older patients?

It is important to remember that aging itself is not the main problem affecting driving safety, but rather age serves as a proxy for associated medical conditions that can directly impact  safe driving for some.

Let’s now discuss those conditions.  
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There are three major domains of function important for driving that may be impacted by age associated disease.
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These are four of the most common eye disorders in the elderly that may impact driving ability
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Presentation Notes
While older drivers may drive more slowly to compensate for their motor deficits in speed and coordination, the resulting decrements in reaction time place them at risk in stress driving situations.  They may adjust their driving to reduce the likelihood of stress situation by driving in familiar territories, optimal daylight and weather conditions, low traffic and low speed environments.
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Arthritis and diabetes are two common age associated diseases that can impact motor function and reaction time.
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Parkinson‘s disease is a good example of a neurologic condition that can impact motor function and reactions when driving. Approximately 1/3 develop mild cognitive impairment or dementia, and medications used in treatment may affect driving.
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There are a wide variety of other medical conditions that can affect mental alertness while driving.  These are some examples to be aware of.
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Presentation Notes
Older Americans consume more medications and have more chronic conditions than any other portion of the population. Risk for medication side effects and interactions increases with the number of medications taken each day. These side affects affect the ability to drive safely. 

As a group, older adults are more susceptible to adverse reactions to medications because of the number of medications they take each day and because of physiological changes due to aging.
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In addition to being alert while driving, good cognitive function is also important.  
Memory, visual attention and visual perception, and executive function are key domains of cognitive function that are important for safe driving and that can be impacted by aging and age associated disease such as Alzheimer’s.

Note that getting lost is an important safety hazard in itself, especially in situations where the older driver  runs out of gas  or is otherwise in need of assistance in  hostile or unpopulated areas
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Dementia ranks among the top medical conditions associated with increased risk for being involved in a MVA

The crash risk rises above risk for teenage males beyond disease year three2  Males at higher risk (for same MMSE)2
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These are some of the more common errors in driving made by people with AD 
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Once a physician diagnoses dementia, the question is not “if” a person should stop driving, but rather “when.”

This slide depicts a survival analysis graph showing time until driving cessation for cognitively impaired older drivers over a three year period. While the majority of AD patients passed the road test at baseline, more severe dementia symptoms, older age, and lower education were associated with more failures.
	CDR .5 had median time to failure of 2 years, and CDR 1 had median time to failure of about 1 year.
		- Patients with very mild to mild dementia need close monitoring and regular assessment (every 6 months) of driving 		competence
		- Patients with mild dementia may continue to drive safely for up to a year
		 Plan for early and gradual cessation rather than immediate termination of driving privileges in this group
	These findings are consistent with the Alzheimer’s Association position statement on driving.

If patients with AD can drive safely for a period of time, how do we go about monitoring safety in a way that is accurate and fair (and cost effective)? The key phrase here is driving ability. What is the best way to measure driving ability?

For the remainder of this session we will focus on best practice principles of office assessments and monitoring of the older driver





• It’s not age, it’s ability! 
• Abilities are affected by age-associated disease that 

impact driving 
• Abilities can be tested and, in some cases, improved 
• Driving cessation is a challenging and important 

decision for older people with dementia 
• Engage the driver and family early in the process 

 
 

 

Key Messages 

Presenter
Presentation Notes
Thank you for your attention.  In closing, it is important to always remember these key points…
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Thank you for your interest and 
attention! 
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Objectives 

• Identify how clinicians can screen for 
driving safety 

•  The DriveWise® driving evaluation program 
– Description 

– Tests used 

• Conclusion 



How can clinicians identify which 
of their patients would benefit from 

a clinical driving evaluation? 
• Cognitive Screening tests 

– Already commonly used as part of medical 
assessment of older people 

– 15 to 20 mins to administer 

– Don’t require special equipment or training 

• Interview based screening tools 
– Fast and simple 

– Part of standard medical interview 

 



• Orientation, 
registration, 
attention/calculation, 
recall & language 

Folstein et al., 1975 

Mini-Mental State Examination 
(MMSE) 

http://home.caregroup.org/countredirect.asp?id=1&loc=nav&url=default.asp
http://home.caregroup.org/countredirect.asp?id=1&loc=nav&url=default.asp
http://home.caregroup.org/countredirect.asp?id=1&loc=nav&url=default.asp


MMSE and driving  

Research shows variable results; 
• MMSE score predictive of driving safety (Fox et al., 

1997; Stav et al., 2008; Matas et al., 2014) 

• <24 is predictive of unsafe driving (Odenheimer, 
1994)  

• MMSE Not predictive of driving test outcome 
(Crizzle et al., 2012) 

• No association between MMSE score and 
MVC’s (Joseph et al., 2014) 



Montreal Cognitive Assessment 
(MoCA)  

 

• Visuospatial/executive, 
naming, memory, 
attention, language, 
abstraction & 
orientation 

 
     (Nazzredine et al., 2005) 

 



MMSE & MoCA  
 in the prediction of driving test 

outcome 
Hollis, Duncanson, Kapust, Xi and O’Connor 2015 

 
• Study of 92 adult drivers 

• With cognitively intact people, neither test 
was predictive of road test outcome 

• With cognitive impairment MoCA was a 
better predictor 

• As MoCA score decreased by 1 point, a 
person was 1.36 times more likely to fail 

• MoCA ‘cut score’ of 18 or less 

 



Interview based tools 

• 4 C’s  

• Crash/Citation, Concern, Clinical status, 
Cognition 

• Modeled after CAGE questionnaire 

 



THE 4 C’s 
Crash/ 

Citation 
(2 years) 

Concern 
(Family) 

Clinical 
status 

Cognition 
(Impression) 

1 
 

2 
 

3 
 

4 

No 
Crashes 

1+ fender 
bender 

Major 
Citation  

Crash(es) 

None 
 
Mild 
concern 

Moderate 
concern 

Extreme 
concern 

Good 
health 
 

Mild  
medical 

Moderate 
medical 

Severe 
medical 

Intact 
 

Mild  
decline 

Moderate 
decline 

Severe 
decline 



THE 4 C’s 
O’Connor, Kapust, Lin, Hollis & Jones (2010)  

• Retrospective review of 160 DW 
records 

• 4 C’s significantly associated with  
road test 

• Concerns and Cognitive functions >.01 

• 95% w 4 C’s score of 9+ marginal to 
unsafe on the road 



DriveWise® 
Beth Israel Deaconess  

Medical Center 
 
 
 

 
Division of Cognitive Neurology 

617 667-4074 





Who are our clients? 

• Over 600 individuals tested over 17 years 
• People with medical, cognitive or 

psychiatric problems that may impair 
driving safety 

• A range of diagnoses: Alzheimer’s disease,  
MCI, MS, Parkinson’s, ALS, Stroke, post 
ECT, bipolar, musculoskeletal problems, 
brain tumors 

• Ages: 17-97 



Demographics 
Breakdown by Age 

17-25 yrs 
1% 

30-39 yrs 
2% 

40-49 yrs 
4% 50-54 yrs 

3% 55-59 yrs 
3% 

60-64 yrs 
7% 

65-69 yrs 
9% 

70-74 yrs 
12% 

75-79 yrs 
19% 

80-84 yrs 
19% 

85-89 yrs 
14% 

90-94 yrs 
6% 

95-99 yrs 
1% 



DriveWise® 
 

• Evidenced-based assessment 

• Clinical Social Work assessment 

• OT office testing 

• Road test (OT/Driving Instructor) 

• Feedback session (SW) 



OT Assessment 

• In Office Testing 
• Vision & visual perception 
• Cognition 
• Physical function 

• Standardized on road evaluation 



Vision Testing 

• Visual acuity 

• Visual Field 

• Tracking 

• Depth perception 

• Contrast Sensitivity 

• Useful Field of View 

 





Useful Field of View 



Useful Field of View Test 
(Ball et al., 1987) 

 

• Three part test. Test 1, visual processing. 
Test 2, divided attention. Test 3 selective 
attention 

• Predictive of road test outcome (Myers et al., 
2000; Clay et al., 2005; Wood et al., 2012; Bowers et al., 2013) 

• Predictive of at fault MVC’s (Owlsley et al., 1998; 
Ball et al., 2006; Cross et al., 2009) 

 



UFOV Test 2 
 

Measures speed dividing attention between two 
objects. 

 



Cognitive issues relevant to driving 

• Attention to task & ability to divide attention 

• Information processing speed 

• Decision making 

• Memory 

 



• Sensitive to divided 
attention 

• Many studies found 
predictive of driving 
(Roy et al., 2013) 

Reitan, 1955 

Trail Making Tests 

Trail Making Test Part B 

http://home.caregroup.org/countredirect.asp?id=1&loc=nav&url=default.asp
http://home.caregroup.org/countredirect.asp?id=1&loc=nav&url=default.asp
http://home.caregroup.org/countredirect.asp?id=1&loc=nav&url=default.asp


Physical Assessment 

• Strength and range of motion 
• Coordination 
• Sensation 
• Mobility 
• Brake reaction time 
 



On Road Evaluation 
• The ‘gold standard’ for assessing driver 

safety (Amick & Ott, 2008) 
 

• Standardized assessment based on the 
Washington University Road Test (Hunt et al., 
1997) presents a variety of driving challenges 
 

• OT and CDI both separately score driving 
performance (strong IRR) 
 

• Only a ‘snapshot’ of driving 
 
 



Outcomes of the DriveWise 
Evaluation 

• Individuals can either pass, fail, or be 
referred for remediation. 

44% 

39% 

16% 
1% 

Overall Results 
Pass Fail Remediation Unclear

71 63 

32 

1 

108 
94 

33 
4 

0

20

40

60

80

100

120

Pass Fail Remediation Unclear

By Gender 

Female Male



Improving things for older drivers 
• Infrastructure improvements 

• New technology 
–  Vehicles  

– Training to improve skills 

• Adapting vehicle for physical limitations 

• Strategies for individual drivers 
– Limiting driving & planning journeys 

– Minimizing distraction  

 



Conclusions 
 

• Simple tests can help screen who will 
benefit from a driving evaluation 

• In office tests whilst predictive are not 
enough 

• On road evaluation is currently the best 
measure 

• Age alone does not predict poor driving 
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Identifying Medically At-Risk Drivers 

Elin  Schold Davis, OTR/L, CDRS 
American Occupational Therapy Association 

Bethesda, MD 
 
 
 

OLDER DRIVER SAFETY SUMMIT: PLANNING A SAFE 
AND MOBILE FUTURE FOR MASSACHUSETTS 

June 16, 2015 



It Matters in People’s Lives 
• Driving is and will remain the primary mode of 

transportation for older adults. 
• Driving represents the ability to maintain 

connections and contribute to the community. 
• Studies show there may be a relationship 

between health, sense of autonomy,  the ability 
to drive. 

• Loss of mobility can lead to depression, low life 
satisfaction, health problems, isolation, and 
loneliness. 



The Purpose of Identifying the 
Medically at Risk Driver 

• Is to serve the individual driver 
– Awareness and prevention 
– Informed choice to access education or refresher 
– Early for informed choice or planning for driving 

retirement 
• To prioritize safety - individual and community 

– Unfortunately some impairments cannot be 
compensated nor remediated 

• Build message of wellness, not “take away” 
 
 



Increased Risk for Injury 

 
www.ircobi.ptg/downloads/irc12/pdf_files/14.pdf 
2013 DOT HS 811 864  www.NHTSA.gov 

Frailty and Fragility 
“they sustain injuries more easily and 
are more frail which reduces their odds 
at recovering from injuries”.  

Medically at risk 
- Diminished strength, vision or cognition 

Presenter
Presentation Notes
Medically at risk
Frailty and fragility
Competent and not competent
Seniors at risk & want to drive

The point … what can MA offer? 
(if it were you, what options would you want?)
6) In an automobile collision, even generally healthy senior drivers have increased risk for significant injury or death.  This is due, in part, to what we describe as increasing Frailty and Fragility of the aging body … “they sustain injuries more easily and are more frail which reduces their odds at recovering from injuries”.  
 
At crash speeds of 31 mph (50 kph), the risk of sustaining a serious injury increases dramatically by age.  A 50-year-old female has about a 10% risk of serious injury in a frontal crash, but an 80 year old female has about a 40% risk.  The fractured ribs are uncomfortable for the 50 year old but may be life altering or life ending for the 80 year old.

As the numbers of senior drivers grow – around the world – the risk for injury increases and injury is costly for individuals and the society at large.   

Reducing risk for injury is a valuable public health effort!


http://www.ircobi.ptg/downloads/irc12/pdf_files/14.pdf


Distinguish the tools – 
Distinguish the providers 

• Medically at Risk 
– Screening, assessment 

and road test DMV 
– Comprehensive Driving 

Evaluation 
• Purpose and interpretation 
 
 

Information necessary and 
required to make decisions 

about an individual’s 
Driver’s License status 

Presenter
Presentation Notes
Multiple entry points and multiple services
This may be one of the primary confounders that causes driving to be addressed … or not addressed.
Who is responsible?



“different, not necessarily better” 
Different Services 
Different Providers 
Different Outcomes and Implications 

License  Status 
Determination 

Driving 
Evaluation 

DI/DMV 
Screening 

Tools 

Comprehensive 
Driving  

Evaluation 



Conundrum: need for policies, 
licensing action, and services 

 Individuals do not always make the 
appropriate decisions with regards to 
driving modification or cessation because 
of lack of insight, poor judgment, and loss 
of reasoning ability       (Adler & Kuskowski, 2003). 

 

 Up to 25 percent of older adults continue 
driving after a physician’s 
recommendation for driving cessation 
(Dobbs, Carr, & Morris, 2002).   
 
 

Presenter
Presentation Notes
Discussion- 



Spectrum of Driver Rehab Services 
 
 
Types: 
Community Based 
Medically Based 
Specialized Driver Eval & Train 
 
Descriptions of: 
Program style 
Providers & Credentials 
Provider’s Knowledge 
Provider’s services 
Outcome 



9 

Behind The Wheel 
Using Michon’s Levels 

• Operational 
– Strength to control steering 

wheel and braking 
– Reach to turn signal 
– Shifting into gear 

 

strategic 

tactical 

operational 

Presenter
Presentation Notes
The behind the wheel  assessment is critical in bringing the component skills together to perform that actual task being considered.  There are times when the clinical testing so strongly reveals the  persons’ deficits that it is clear that driving should be terminated.  Even in those situations, I offer the person the opportunity to drive as I have learned that it is difficult to accept a denial without relating it to the task.  For others, the behind the wheel evaluation substantiates or further confirms suspicions.  And still for others, it shows that despite some challenges the integration of task components is still functioning.  It really is interesting to consider….story of Maxton and story of Albert Lineberry. 



10 

BTW - Michon’s Levels 

• Tactical 
– Navigate right and left turns 
– Back up and park 
– Accelerate/ slow in 

relationship to traffic 
– Lane change & merge  

 

strategic 

tactical 

operational 

Presenter
Presentation Notes
The behind the wheel  assessment is critical in bringing the component skills together to perform that actual task being considered.  There are times when the clinical testing so strongly reveals the  persons’ deficits that it is clear that driving should be terminated.  Even in those situations, I offer the person the opportunity to drive as I have learned that it is difficult to accept a denial without relating it to the task.  For others, the behind the wheel evaluation substantiates or further confirms suspicions.  And still for others, it shows that despite some challenges the integration of task components is still functioning.  It really is interesting to consider….story of Maxton and story of Albert Lineberry. 
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BTW - Michon’s Levels 
• Strategic 
• Anticipation and Decisions 

– Route planning, and judgment 
– Decision making & problem solving 
–  Can I manage this traffic? 

• Problem solve while driving 
– Proper response to unexpected 
– Inhibit road rage/ frustration  
– Is it safe to merge onto 

highway? 
 

strategic 

tactical 

operational 



Requires a Range of Services 

• Toward staying on the road 
• Toward planning for driving retirement 
• Respect the abruptness of a medical 

condition that takes driving “off the table” 
– Leaving a citizen and their family unprepared 

and (potentially) at a loss. 
– Important role of the medical professional. 

 

Presenter
Presentation Notes
We are at a crossroads here.  Each of you, I suspect, hopes to survive into old age.  Then this topic is uniquely not just about someone else.  It is also about you! Unlike many things we plan for , this topic is something that will impact each of our lives- as a driver, a spouse, a caregiver, or an adult child,  the depth of options will only be available if you build them now.  In addition to the broad screen - you want to ensure that options also exist to consider your strengths and abilities as an individual and that YOU get every opportunity to preserve your driving if you want every opportunity
If so…. Than MA must support a continuum of services and options that bring the decision from the broader screen to the individual.



Why Occupational Therapy & Driving? 

Occupational Therapists: 

 Understand the critical demands 
of driving 

 Have science-based knowledge 
to understand progressive 
conditions and life changes 
affecting driving  

 Understand how community 
mobility affects quality of life 



Generalist 

Non-driver 
Impairments clearly 
exceed threshold for 
safe driving. 

Able to Drive 
No impairment 
indicators to 
report/restrict license. 

Lower Risk: 
Evidence is 
Weak; Below 
thresholds in 
most areas. 

Higher Risk: 
Evidence is 
Strong; Above 
thresholds in 
most areas. 

Interventions for Generalists: Plan & Build Options for Mobility 

Maximize Skills & Abilities 
Self Awareness 
Mobility preservation:  Driving 

Refer to specialized services 
Develop transportation alternatives 
Mobility preservation:  Transition 

Medical issues with increasing complexity 

Occupational Therapy Intervention: 
Evidence, Clinical Judgment, and Risk 

Dickerson & Schold Davis, 2013 

Risk: Degree to which 
impairment affects  

fitness-to-drive is unclear.   
On-road evaluation is justified. 

Promote Driving Retirement, 
Mobility preservation:  Implement 
supportive transportation 

Normal Aging 

                Generalist 
 

DRS Specialist 
 

Presenter
Presentation Notes
Describe process of normal aging to medical conditions
Risk determination
Mobility preservation – can we use PM?
What are thresholds?
Impairment indicators





Awareness Initiatives 

Presenter
Presentation Notes
Awareness – prevention … person vehicle fit and that solutions exist
	low tech ones… CarFit gadgets … ingress and egress
Associated “I have a problem” with solutions … this is not a one way road to taking away…

And… it brings stakeholders together and (hopefully) prompts community action and resources development – to build a network of services in support of mobility and engagement as driver or non-driver.  The devastation of stoppping driivng s correlated to the options available to get to desired destinations in another manner … and PLEASE …as I age I ask for the freedom to choose destinations other than the doctor!!!



Thank You!! 

Elin Schold Davis, OTR/L, CDRS 
American Occupational Therapy Association 

 
escholddavis@aota.org 
1-800-729-2682  X2200 

 

mailto:escholddavis@aota.org


On-Line Resources 

AAA-Senior Drivers  
http://seniordriving.aaa.com/ 
 
AARP-Driver Safety info, online course at           
http://www.aarp.org/home-garden/transportation/info-05-   
2010/Warning_Signs_Stopping.html  
 
National Highway Transportation & Safety Administration (NHTSA) 
Older Road Users   
http://www.nhtsa.gov/Senior-Drivers 

 
The Hartford Center for Mature Market Excellence 
http://www.thehartford.com/mature-market-excellence/family-conversations-
with-older-drivers 

http://seniordriving.aaa.com/
http://www.aarp.org/home-garden/transportation/info-05-2010/Warning_Signs_Stopping.html
http://www.aarp.org/home-garden/transportation/info-05-2010/Warning_Signs_Stopping.html
http://www.nhtsa.gov/Senior-Drivers
http://www.thehartford.com/mature-market-excellence/family-conversations-with-older-drivers
http://www.thehartford.com/mature-market-excellence/family-conversations-with-older-drivers
http://www.thehartford.com/mature-market-excellence/family-conversations-with-older-drivers
http://www.thehartford.com/mature-market-excellence/family-conversations-with-older-drivers
http://www.thehartford.com/mature-market-excellence/family-conversations-with-older-drivers
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http://www.thehartford.com/mature-market-excellence/family-conversations-with-older-drivers
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