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The case of T.G. 

CC: “ I still don’t like the food…” 

HPI: 86-year-old widowed man with a history of AD, 
residing at Cortland Place assisted living facility, who 
presents to establish care as a transfer from a previous 
fellow. He is accompanied by his daughters. He states that 
his mood is stable and he is eating and sleeping well. 
Though he denies significant memory problems, his 
daughters report that his short-term memory has gradually 
worsened over the past 18 months. They notice that he is 
repetitive and has difficulty remembering the plans they 
have made for a particular day. They have taken over his 
finances; the facility provides his meals and prompts him 
to take his medications. 

 



The case of T.G. 

His daughters are most concerned about his driving. 
He has unlimited access to his car and usually does not 
tell his family when he plans on taking a trip. Though 
much of his driving is local (church, grocery store), he 
also visits friends in nearby towns which requires 
driving on the highway. The patient denies having 
gotten lost or any recent MVAs or near-misses. His 
daughters rarely observe him driving and so do not 
have first-hand knowledge of his driving abilities. He 
reports, “my driving is fine. I’ve been driving longer 
than you’ve been alive.” 



The case of T.G. 

Past Psychiatric History: Onset of progressive memory 
impairment after death of wife 18 months ago, which is 
when he moved into assisted living. Diagnosed with AD 
and started on donepezil about one year ago. 

Past Medical History: NIDDM, HTN, hyperlipidemia, 
vitamin B12 deficiency 

Medications: donepezil, amlodipine, atorvastatin, 
lisinopril, metoprolol, vitamin B complex 

Family History: denied 

Social History: HS graduate, worked as an airport 
supervisor and retired in 2011. Wife passed away in 2013. 
Two supportive daughters. 

 



The case of T.G. 

Mental Status Exam: 

Patient is alert, casually dressed and well-groomed. 
Good eye contact. No abnormal movements noted. 
Speech is normal rate, rhythm and volume with a 
paucity of content. Mood is “good,” affect is constricted 
and irritable when discussing driving (e.g. “Dr. Ahmed 
wouldn’t ask me about this.”) Thought process 
concrete and confused, thought content is free of 
delusions. No hallucinations. No suicidal or homicidal 
ideation. Insight and judgment are impaired.  



The case of T.G. 

MOCA 

 Visuospatial/executive: 1/5 

 Naming: 3/3 

 Attention: 6/6 

 Language: 0/3 

 Abstraction: 1/2 

 Recall: 0/5 

 Orientation: 2/6 

+1 for education ≤ 12 years 

Total = 14/30 (down from 18/30 one year prior) 



The case of T.G. 

 

Had a lengthy discussion with patient and daughters 
addressing poor cognitive testing performance and 
implications for driving safety. Advised patient that he 
should stop driving. He was reluctant but agreed to 
stop driving until a formal driving assessment was 
completed. Daughters were completely on board. 



The case of T.G. 

Four weeks later…. 

 Patient and daughters return, reporting that 
patient had two back-to-back accidents in the 
Providence Place Mall parking garage during the 
Christmas season. He hit one car causing $1000 worth 
of damage to it, then as he was leaving the garage went 
into wrong exit lane then backed his car into a concrete 
pillar causing $10,000 worth of damage to it. 
Fortunately, there were no injuries.  

 At time of appointment, his car was still in the 
shop and daughters implied that it would be there 
indefinitely. He never received a driving assessment. 



Driving and the elderly 

 According to the Department of Transportation, in 
2009 there were 33 million licensed drivers aged 65 
and older in the U.S. 

 Census projections estimate that by the year 2020 
there will be 53 million persons over age 65 and 
approximately 40 million of those will be licensed 
drivers. 

 There has also been a progressive increase in miles 
driven for each successive cohort of elderly over the 
past decades 



Driving and the elderly 

 Older drivers make up 9% of the population but 13% of 
all traffic fatalities 
 When controlling for distance traveled, older drivers are nine times 

more likely than younger drivers to be killed in a car crash 

 Motor vehicle injuries are the leading cause of injury-
related deaths among 65- to 74-year-olds and are the 
second leading cause among 75- to 84-year-olds (after 
falls) 

 For drivers over the age of 85, the per-mile fatality rate is 
highest of any group, including male teenagers. 

 Elderly drivers are more likely to be involved in accidents 
during the day, in good weather, at intersections and 
while turning left (six times greater than non-elderly) 

 



Cognitively impaired drivers 

 Canadian data show that 28% of people aged 65 and 
older diagnosed with AD or another dementia have a 
driver’s license and 73% of those individuals had 
driven in the previous month 

 In one community-based study in N. Carolina, 3238 
drivers 65 and older applying for a driver’s license 
renewal were examined using the Short Blessed 
Mental Status Examination. 
 Moderate to severe impairment (score ≥ 9 errors out of 28 

possible, considered c/w dementia) in 6.2% of those 65 and 69 
years old, 7.7% of those 70 and 74 years old, 11.9% of those 75 
and 79 years old and 18.7% of those 80 years and older 

 

 
1Stutts JC, Stewart JR, Martell C: Cognitive test performance and crash risk in an older driver population. Accid. Anal. Prev. 30(3), 337–346 (1998).  



Short 
Blessed 

Test 

http://knightadrc.wustl.edu/adrc2/Images/Short%20Blessed%20Test%20-%20Washington%20University%20Version.pdf, accessed on April 6, 2015 



Cognitively impaired drivers 

 Drivers with dementia have two to five times greater 
risk of involvement in a crash compared to age-
matched controls according to numerous studies1 

 In driving simulation studies, drivers with AD are 
more likely to drive off the road, drive under the 
speed limit, brake unexpectedly, have less awareness 
of other drivers, have worse lane control, make 
slower left turns and make more errors at 
intersections.1 

 Cognitively impaired individuals may be less likely to 
self-limit their driving than drivers impaired for 
other reasons (e.g. visual loss) due to poor insight 

1Ott BR et al. Clinician assessment of driving competence of patients with dementia. JAGS 2005; 53: 829-833.  



Driving with dementia   



Driving cessation in AD 

 Most agree that those with moderate or severe dementia 
should not drive 

 But many individuals are diagnosed early in their disease 
course and may be able to drive safely for some time 

 No consensus amongst physicians on how to best assess 
driving or when to advise driving cessation  

 Driving cessation is far from benign and has been 
associated with increased social isolation, decreased out-
of-home activities, increased depressive and anxiety 
symptoms and increased risk of SNF placement 
 “I would rather tell a patient he has cancer than tell him he should no 

longer drive. At least with a cancer diagnosis there is hope.” 

  

 



Longitudinal study of driving in AD 

 Longitudinal study of 128 older drivers (66 probable AD, 23 
possible AD, 45 controls) recruited from the memory disorder 
clinics at RIH and Memorial Hospital by Ott et al 

 MMSE, Clinical Dementia Rating (CDR) and a 
neuropsychology battery along with a driving test were 
completed every 6 months for 2 to 3 years by subjects with AD 
and at baseline and 18 months for normal controls 

 Crashes and traffic violations collected from subject, 
informant and motor vehicle registries 

 Exclusion criteria: (1) reversible causes of dementia, (2) 
physical, ophthalmological or neurological disorders other 
than dementia that might impair driving abilities and (3) 
certain psychiatric disorders including mental retardation, 
schizophrenia, bipolar disorder or substance abuse within the 
past year 
 



Longitudinal study of driving in AD 

 Driving road test administered by professional 
instructor during daytime w/good road conditions 

 10- to 15-minute pre-test in a parking lot, 45-minute 
road test based on Washington University road test 
and adapted for RI streets to assess variety of 
important driving behaviors 

 Driving test performance scored from 0 (worst) to 
108 (best)  

 Those who failed test, had an at-fault accident or 
advanced beyond mild stage of dementia were 
advised to stop driving  all complied 

 

 



Longitudinal study of driving in AD 

Clinical Dementia Rating 

 90-minute structured interview of subject and 
collateral informant that assesses a patient's 
cognitive and functional performance in six 
areas: memory, orientation, judgment & problem 
solving, community affairs, home & hobbies, and 
personal care  

 Global score calculated using algorithm 

 



Ott BR et al. A longitudinal study of drivers with Alzheimer disease. Neurology. 2008; 70: 1171-1178. 

Clinical Dementia Rating 



https://www.alz.washington.edu/cdrnacc.html, accessed on April 4, 2015. 

Clinical Dementia Rating 



Longitudinal study of driving in AD 

Ott BR et al. A longitudinal study of drivers with Alzheimer disease. Neurology. 2008; 70: 1171-1178. 



Longitudinal study of driving in AD 

Ott BR et al. A longitudinal study of drivers with Alzheimer disease. Neurology. 2008; 70: 1171-1178. 



Longitudinal study of driving in AD 

 CDR 1 group had a failure hazard that was almost 
four times higher than that of the CDR 0.5 group, 
with a median time to failure that was almost twice 
as fast as that of the CDR 0.5 group (324 vs. 605 
days) 

 Cannot assume that all patients with the same level 
of dementia have the same driving ability  

 Authors recommend driving assessments every six 
months as reasonable follow-up, but can be difficult 
to access 

 Generalizability?   



Clinician assessment of driving ability 

 Study by Ott et al of 50 patients with possible or probable 
AD from the aforementioned longitudinal study 

 Informants spent time with patients more than 
once/week and accompanied patient while driving at 
least once/month for preceding 12 months 

 Primary study physician + five other clinicians assessed 
each subject’s ability to drive on a trichotomous scale:  
(1) drives alone with good sense of direction and good 
driving skills (2) drives but with some difficulty or (3) 
unable to drive safely 
 Assessment based on information from diagnostic interview, CDR 

and MMSE, physical examination and and patient/informant reports 
about past MVAs and traffic violations 

 



Clinician assessment of driving ability 

 Clinicians completed a visual analog rating scale for 
each of 22 variables that were available to them from 
the records, indicating the weight that they gave each 
variable in their assessment of competence (none to 
very much) 

 Clinician ratings were dichotomized into safe versus 
unsafe (marginal + unsafe) 

 Each subject completed a driving test and was rated 
on same scale by driving instructor 



Clinician assessment of driving ability 

Ott BR et al. Clinician assessment of driving competence of patients with dementia. JAGS 2005; 53: 829-833. 



Clinician assessment of driving ability 

Ott BR et al. Clinician assessment of driving competence of patients with dementia. JAGS 2005; 53: 829-833. 



Clinician assessment of driving ability 

 Accuracy was greatest for physicians with specialized 
training in dementia, regardless of their years of clinical 
experience 
 The senior geriatric neurologist, the geriatric neurology fellow and 

the geriatric psychiatry fellow were the most accurate; the general 
practitioner, geriatric nurse practitioner and neurologist/dementia 
specialist were less accurate 

 The largest discrepancy between the two groups was in 
the weight given to dementia duration, which the most-
accurate raters more heavily weighed 
 “Three year guideline” found in multiple studies: crash rate in AD 

increases above control rates three years after onset 

 GPs can be trained to weigh the most relevant variables 
more heavily 
 



Evaluation of driving safety 

 Most patients early in the course of dementia are still 
able to pass a driving performance test; therefore, a 
diagnosis of dementia should not be the sole justification 
for the revocation of a driver’s license 

 On-road driving test is the gold standard but expensive 
and difficult to access ($300-400, not covered by 
Medicare, trained evaluators scarce)  

 In terms of history, most experts recommend heavily 
weighing family concern and recent MVAs/traffic 
violations 

 Patients will often deny that they are having any 
difficulty 





Use of MMSE in evaluation of driving safety  

 Large prospective study by Joseph et al (2014) of 
baseline MMSE as predictor of involvement in an 
MVC 

 Some guidelines (such as from the American 
Academy of Neurology) use MMSE ≤ 24 as an 
indicator of driving risk 

 Included 17,538 “frequent drivers” (driving at least 
once per week) age 55 and above with cardiovascular 
disease or diabetes mellitus that were enrolled in two 
large cardiovascular medication studies from 733 
centers in 40 countries 

 

 



Use of MMSE in evaluation of driving safety  

 MVC incidence determined by self-report at 2-year 
follow-up and penultimate visit (mean 4.5 years); 
MVC as reason for hospitalization or death also 
determined 

 Total follow-up time of 79,631 person-years 

 During follow-up, 1,068 (6.1%) of participants were 
involved in a MVC as the primary driver (0.01 
crashes/person-year) 

 Fifty-five (5.1%) of MVCs required hospitalization 
and nine MVC-related fatalities were identified, with 
three confirmed to have occurred while the 
participant was the primary driver 

 



Use of MMSE in evaluation of driving safety 

 Model 1: Unadjusted.  
 Model 2: Multivariable model using age, sex, education level, region of habitation, employment status, 

categorical MMSE score, history of MVC in past 2 years, falls within past year, alcohol consumption, 
prior stroke, systolic blood pressure, diabetes mellitus, use of oral hypoglycemic agent or insulin, laser 
treatment for diabetic retinopathy, cataracts, sleep apnea, physical activity score, psychosocial stress 
score, and depression as covariates. 

 

Joseph, PG et al. The Mini-Mental State Examination, clinical factors, and motor vehicle crash risk. JAGS 2014; 62: 1419-1426. 



Use of MMSE in evaluation of driving safety 

 MVC in the previous 2 years, depression, 
sleep apnea, recent falls and lower SBP were 
associated with future MVCs 

 MMSE primarily evaluates verbal cognitive 
function, with less emphasis on the visual 
attention, spatial orientation, and executive 
function skills that have a greater effect on 
driving performance 

 



Other predictors of driving safety 

 Study by Dawson et al compared 40 drivers with 
probable early AD (mean MMSE 26.5) and 115 
cognitively normal elders on a battery of cognitive, 
visual and motor tests and a standardized 35-mile 
driving route using instrumented vehicle during 
daytime/good weather 

 Exclusion criteria included non-AD neurologic 
disease, brain lesions due to cerebrovascular or 
neoplastic disease, alcoholism, stroke, depression or 
other psychiatric conditions, vestibular disease and 
motion sickness. 

 

 

 



Other predictors of driving safety 

 Neuropsychological tests included: 
 Rey-Osterreith Complex Figure Test-Copy: visuoconstruction 

 Complex Figure Test-Recall: visual memory 

 Block Design subtest from WAIS-R: visuoconstruction 

 Benton Visual Retention Test: visual working memory 

 Trail-Making Test B: executive function, working memory, 
attentional set shifting 

 Rey Auditory Verbal Learning Test: verbal memory 

 Judgment of Line Orientation: visuospatial perception 

 Controlled Word Association Test: phonemic fluency 

 Composite COGSTAT score calculated  

 Driving safety errors categorized by expert based on 
video review  

 



Dawson JD et al. Predictors of driving safety in early Alzheimer disease. Neurology 2009; 72: 521-527.  

 

 
 



Dawson JD et al. Predictors of driving safety in early Alzheimer disease. Neurology 2009; 72: 521-527.  

 

 

 

 

 



Other predictors of driving safety 

 Significant predictors of safety errors in those with 
AD included total COGSTAT score, BVRT score 
(working memory), TMT-A (visual search and visual 
motor speed), CFT-copy (visuoconstructional ability) 
and Functional Reach (measure of balance) 

 Anterograde memory is not a good predictor 

 

 



Use of CDT in evaluation of driving safety 

 Study by Freund et al looking at whether the Clock 
Drawing Test (CDT) predicted driving simulator 
performance in 119 adults 60 and older in an outpatient 
driving evaluation clinic 

 CDT measures comprehension, memory, visuospatial 
abilities, abstract thinking, and executive function 

 Subjects are verbally instructed to “draw a clock, put all 
the numbers in, and set the time at 10 minutes after 11” 

 Driving simulator used a 30-minute urban course 

 Subjects are judged as safe, conditional safe (restricted), 
or unsafe (failure) based on the number and type of 
driving errors committed 

 



Freund B et al. Drawing clocks and driving cars: use of brief tests of cognition 
 to screen driving competency in older adults. J Gen Intern Med 2005; 20(3): 240-244. 



Freund B et al. Drawing clocks and driving cars: use of brief tests of cognition 
 to screen driving competency in older adults. J Gen Intern Med 2005; 20(3): 240-244. 



Use of CDT in evaluation of driving safety 

 Using a cutoff of ≤4 provides moderate sensitivity 
(64.2%) and high specificity (97.7%) in predicting 
unsafe driving performance  

 Limits false positives but allows for false negatives 

 Authors concerned about wrongful driving cessation 

 Someone can score well on CDT but still need further 
evaluation if there are other reasons for concern 

 Can consider a higher cutoff if resources available for further 
driver evaluation 



Driving safety algorithm 

 

American Academy of Neurology Quality Standards 
Subcommittee conducted a systematic review of 422 
studies of driving and cognitive impairment in order to 
develop a revised practice parameter in 2010 



Iverson DJ et al. Practice parameter update: evaluation and management of driving risk in dementia. Neurology 2010; 74: 1316-1324 



Discussing driving cessation 

 If a patient has Alzheimer’s dementia (or another 
degenerative disease), the conversation about the 
eventual driving cessation and transportation 
alternatives should begin early 

 Ideally retirement from driving will be a gradual 
process with patient and family planning ahead 

 Unfortunately, often no one brings up driving 
cessation until there is an adverse event 

 Copilots should never be recommended to unsafe 
drivers as a means to continue driving 



Discussing driving cessation 

 Explain why it is important to stop driving to patient and 
family 
 Give assessment results in easily understood terms and describe the 

potential risks of driving 

 Give a clear, firm recommendation to stop driving  

 Discuss alternative transportation options and involve 
family to make a transportation plan  

 Reinforce driving cessation and test for understanding 
 “Do Not Drive” prescription, economic arguments can be helpful 

 Follow-up with patient to see if recommendations were 
followed 

 

 





Reporting impaired drivers 

 The American Medical Association’s Code of Medical 
Ethics on impaired drivers and their physicians 
states: “in situations where clear evidence of 
substantial driving impairment implies a strong 
threat to patient and public safety, and where the 
physician’s advice to discontinue driving privileges is 
ignored, it is desirable and ethical to notify the 
[DMV].” 

 Do not breach confidentiality without talking to 
patient and family first 

 



RI reporting procedures 



Summary 

 Driving by the elderly is becoming increasingly common 
and AD significantly impairs driving ability 

 Drivers with AD become unsafe at differing points in the 
disease course 

 Road test or simulator every 6 months is the best way to 
monitor drivers with AD but is not always practical 

 Screening tests of visuospatial and executive abilities 
(e.g. CDT) are the most helpful screening assessments, 
but also weigh risk factors (family concern, recent 
MVA/citations, self-limitation of driving, disease 
duration) 

 Start discussion of driving cessation early and involve 
family in making a transportation plan 
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Questions? 


