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NS-655 - Identification and Assessment of Preventative Methods to Mitigate 
Physical Declines in Older Drivers: Literature Search 
Date 

Prepared for: Name 

Prepared by: Jim Byerly, Information Scientist 

Resources searched: ASCE Library, Transport Database, Library Catalog, TRID, Pooledfund.org, Web 

Summary: Results are compiled from the databases named above.  Links are provided for full-text, if applicable, or to 
the full record citation.  I completed my searches using the following terminology: aged drivers, elderly drivers, older 
drivers, cognitive impairment, physical fitness, physical disabilities, mitigate, mitigation, compensate, prevention.  
Results are categorized as most and least relevant below. 
 

Most Relevant Results 
 
Ichikawa, Masao; Inada, Haruhiko; Nakahara, Shinji. Effect of a cognitive test at license renewal for older drivers on 
their crash risk in Japan. Injury Prevention, Volume 26, Issue 3, 2020, pp 234-239 
https://trid.trb.org/view/1708364  
Abstract: In this study, the authors assess how effective the addition of a cognitive test to the drivers license renewal 
process is in reducing motor vehicle collisions (MVCs) among older drivers (75 years and older) in Japan. They conduct 
an interrupted time-series analysis based on police-reported national data on MVCs that occurred between 2005–2016. 
The analysis consists of preintroduction, during introduction, and postintroduction to the cognitive test periods. Their 
findings indicate that the introduction of a cognitive test at license renewal for drivers aged 75 years or older has little 
impact on MVC incidence, leading the authors to conclude that such a test has no clear safety benefits relative to MVCs 
involving older drivers. 
 
 
Ichikawa, Masao; Inada, Haruhiko; Nakahara, Shinji. Increased Traffic Injuries among Older Unprotected Road Users 
Following the Introduction of an Age-Based Cognitive Test to the Driver’s License Renewal Procedure in Japan. 
Accident Analysis & Prevention, Volume 136, Issue 0, 2020, 105440 
https://trid.trb.org/view/1680889  
Abstract: To deal with the increasing number of motor vehicle collisions (MVCs) among older drivers, a cognitive test 
has been introduced to a license renewal procedure for drivers aged ≥75 years since June 2009. This might have 
prompted the reduction or cessation of driving by older drivers. The authors therefore examined whether older drivers’ 
chance of experiencing MVCs as unprotected road users has increased after the test was introduced. Using police-
reported national data on MVCs from January 2005 through December 2016, the authors calculated the monthly injury 
rates (including deaths, severe injuries, and minor injuries) among unprotected road users (bicyclists and pedestrians) by 
sex and age group (70–74, 75–79, 80–84, and ≥85 years). The ratios of the injury rates of unprotected road users in the 
three oldest age groups (who were subjected to the test) to those aged 70–74 years (not subjected to the test) were also 
calculated. Then, the authors conducted an interrupted time-series analysis based on the injury rate ratios to control for 
extraneous factors affecting MVCs over the study period. There was a significant increase in traffic injuries of 
unprotected road users at the time the test was introduced among females aged 75–84 years, and at a later time among 
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males aged ≥80 years and females aged ≥85 years. Licensing policies for older drivers should be rigorously evaluated, 
taking into account the safety of older unprotected road users, and should be balanced against it. 
 
 
Merickel, Jennifer; High, Robin; Dawson, Jeffrey; Rizzo, Matthew. Real-World Risk Exposure in Older Drivers with 
Cognitive and Visual Dysfunction. Traffic Injury Prevention, Volume 20, Issue sup2, 2019, pp S110-S115 
https://trid.trb.org/view/1688185  
Abstract: This study addresses the need to measure and monitor objective, real-world driver safety behavior in at-risk 
drivers with age-related dysfunction. Older drivers are at risk for age-related cognitive and visual dysfunction, which 
may reduce mobility and increase errors that lead to crashes. Understanding patterns of real-world behavior, exposure, 
and cognitive–perceptual processes underlying risk in environmental context and in older drivers requires new 
approaches. The authors assessed patterns of objective, real-world driver risk exposure and vehicle control related to 
steering, braking, and accelerating in older adults with a range of cognitive and visual functional abilities. Real-world 
driver behavior was collected from passive-monitoring systems installed in 77 drivers’ vehicles and analyzed across 
242,153 km (150,467 miles) driven. Driver behavior was assessed cross-sectionally in relationship to driver functional 
abilities and safety-critical environmental contexts (roadway type and visibility condition). Results suggest that cognitive 
dysfunction impairs vehicle control across wide-ranging environments. Drivers with greater cognitive dysfunction 
showed more erratic braking and accelerating during daytime commercial and interstate driving. Drivers with less 
cognitive dysfunction showed more erratic braking and accelerating on residential roadways regardless of visibility 
condition. Greater cognitive dysfunction predicted more erratic steering on commercial and interstate roadways and 
less erratic steering on residential roadways. Greater visual dysfunction impaired braking and accelerating during 
nighttime and interstate driving, but not on residential or commercial roadways. Steering behavior was unaffected by 
visual abilities. Drivers with greater cognitive dysfunction did not appear to reduce driving frequency in higher-risk 
environments. Visually impaired drivers drove more on residential roadways and less on commercial roadways, but did 
not reduce driving on interstates, where they showed the greatest risk per mile driven. Results successfully mapped 
driver cognitive and visual profiles onto contemporaneous, real-world behavior and risk loci. Results link age-related 
dysfunction to real-world vehicle control and show that drivers may not sufficiently reduce exposure to higher-risk 
driving environments. Employing naturalistic observation to monitor and measure patterns of driver behavior can 
inform methods for early detection of age-related risk, fitness-to-drive assessments, and interventions to preserve 
safety, mobility, and quality of life in aging or other at-risk populations. 
 
 
Blane, Alison; Falkmer, Torbjörn; Lee, Hoe C; Willstrand, Tania Dukic. Investigating cognitive ability and self-reported 
driving performance of post-stroke adults in a driving simulator. Topics in Stroke Rehabilitation, Volume 25, Issue 1, 
2018, pp 44-53 
https://trid.trb.org/view/1567454  
Abstract: In this research, a group of Australian post-stroke drivers and a group of similarly aged older control drivers 
were observed during two driving simulator scenarios. Using the NASA Task Load Index, the participants were assessed 
based on attention, executive functions, self-rated driving performance, and perceived task demand. There was little 
difference in the driving performance of the two groups,  however, the post-stroke drivers exhibited poorer cognitive 
ability than the comparison group. It was found that the post-stroke drivers self-rated themselves at a lower level than 
the control group. This suggests that post-stroke drivers may recognize their cognitive deficits and compensate by 
regulating their driving behavior. 
 
 
Choi, HeeSun; Feng, Jing. Older Drivers’ Self-Awareness of Functional Declines Influences Adoption of Compensatory 
Driving Behaviors. Transportation Research Board 97th Annual Meeting, 2018, 19p 
https://trid.trb.org/view/1494393  
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Abstract: Age-related declines occur in various functions that are critical for safe driving. Compensatory driving 
strategies such as limiting driving exposure or avoiding challenging traffic conditions can be effective for older drivers to 
use to mitigate potential impacts from age-related functional declines on crash risks. Using a structured interview and a 
cognitive task, the present study aimed to provide insights on how older drivers’ self-awareness of declines in cognitive 
and driving functions influences their adoption of compensatory strategies during driving. The findings of this study 
suggest: 1) older drivers may not have precise knowledge regarding their age-related functional declines and associated 
compensatory driving strategies, 2) older drivers are likely to self-regulate their driving to cope with increased risks, and 
3) self-awareness of age-related functional declines in specific driving skills and performance, but not self-awareness of 
cognitive declines either in daily life or in the context of driving, may strongly influence adoption of compensatory 
driving behaviors among older drivers. 
 
 
Pavlou, Dimosthenis; Papantoniou, Panagiotis; Papadimitriou, Eleonora; Vardaki, Sophia; Economou, Alexandra; Yannis, 
George; Papageorgiou, Sokratis G. Self-Assessment of Older Drivers with Brain Pathologies: Reported Habits and Self-
Regulation of Driving. Journal of Transport & Health, Volume 4, 2017, pp 90-98 
https://trid.trb.org/view/1467694  
Abstract: The objective of this paper is to analyze the self-reported driving behavior of older drivers with and without 
brain pathologies affecting cognition, in order to explore possible differences in self-perception of driving behavior, 
through an extensive questionnaire assessment. The diagnostic categories examined include Alzheimer’s disease, 
Parkinson’s disease, and Mild Cognitive Impairment. The questionnaire was answered by 137 drivers with similar 
demographic characteristics, out of which 44 were healthy individuals and 93 had a brain pathology. It included 
questions about their driving routines, possible avoidance of driving, and their emotions and behaviors while driving. 
The participants were also asked about their opinion about in-vehicle driver distraction and how they deal with it. A 
comparison of the two groups with Kruskal-Wallis and One-Way ANOVAs, produced several statistically significant 
results. Patients tended to report that they were more likely to avoid using their vehicle because they were afraid of 
their driving abilities than healthy drivers. Regarding distraction, patients considered it too dangerous to converse with a 
passenger and even more so, to use the mobile phone and for that reason they reported avoiding to do so. Patients with 
brain pathologies reported being quite calm while driving. Overall, drivers with brain pathologies were aware of 
deterioration in their driving performance, and reported trying to compensate for their driving difficulties either by 
conservative driving or by driving avoidance. 
 
 
Title: 
Wrong-way driving crashes on French divided roads.  
Authors: 
Kemel, Emmanuel1 emmanuel.kemel@cerema.fr 
Source: 
Accident Analysis & Prevention. Feb2015, Vol. 75, p69-76. 8p.  
Abstract: 
Context The objective of divided roads is to increase users’ safety by posting unidirectional traffic flows. It happens 
however that drivers proceed in the wrong direction, endangering themselves as well as other users. The crashes caused 
by wrong-way drivers are generally spotlighted by the media and call for public intervention. Objectives This paper 
proposes a characterization of wrong-way driving crashes occurring on French divided road on the 2008–2012 period. 
The objective is to identify the factors that delineate between wrong-way driving crashes and other crashes. Method 
Building on the national injury road crash database, 266 crashes involving a wrong-way driver were identified. Their 
characteristics (related to timing, location, vehicle and driver) are compared to those of the 22,120 other crashes that 
occurred on the same roads over the same period. The comparison relies on descriptive statistics, completed by a 
logistic regression. Results Wrong-way driving crashes are rare but severe. They are more likely to occur during night 
hours and on non-freeway roads than other crashes. Wrong-way drivers are older, more likely to be intoxicated, to be 
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locals, to drive older vehicles, mainly passenger cars without passengers, than other drivers. Perspectives The 
differences observed across networks can help prioritizing public intervention. Most of the identified WW-driving factors 
deal with cognitive impairment. Therefore, the specific countermeasures such as alternative road signs should be 
designed for and tested on cognitively impaired drivers. Nevertheless, WW-driving factors are also risk factors for other 
types of crashes (e.g. elderly driving, drunk driving and age of the vehicle). This suggests that, instead of (or in addition 
to) developing WW-driving specific countermeasures, managing these risk factors would help reducing a larger number 
of crashes. [ABSTRACT FROM AUTHOR]  
Copyright of Accident Analysis & Prevention is the property of Pergamon Press - An Imprint of Elsevier Science and its 
content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express 
written permission. However, users may print, download, or email articles for individual use. This abstract may be 
abridged. No warranty is given about the accuracy of the copy. Users should refer to the original published version of the 
material for the full abstract. (Copyright applies to all Abstracts.) 
ISSN: 
0001-4575 
UR: 
http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=100759820&site=ehost-live 
Database:  
Academic Search Premier 
 

Least Relevant Results 
 
Feng, Ying  Ru; Meuleners, Lynn; Stevenson, Mark; Heyworth, Jane; Murray, Kevin; Fraser, Michelle; Maher, Sean. 
Driving exposure, patterns and safety critical events for older drivers with and without mild cognitive impairment: 
Findings from a naturalistic driving study. Accident Analysis & Prevention, Volume 151, Issue 0, 2021 
https://trid.trb.org/view/1763496  
Abstract: The aim of the study is to compare driving exposure, patterns and factors associated with safety critical events 
between drivers with MCI and a comparison group without cognitive impairment. Naturalistic driving data using an in-
vehicle monitoring device were collected from 36 older drivers with MCI and 35 older drivers without cognitive 
impairment over a two-week period in Western Australia. Naturalistic driving exposure, patterns (e.g., night-time trips, 
peak-hour trips) and safety critical events (harsh acceleration, harsh braking and harsh cornering). Drivers with MCI had 
a lower number of safety critical events (mean = 7.20, SD = 11.44) compared to drivers without cognitive impairment 
(mean = 10.89, SD = 23.30) however, this was not statistically significantly. There were also no statistically significant 
differences between drivers with and without MCI for measures of driving exposure or any of the driving patterns 
including weekday trips, night-time trips and trips on highways/freeways. The results of the multivariable modelling 
found only binocular contrast sensitivity was associated with the rate of safety critical events. For every increase of 0.1 
log units in contrast sensitivity (better contrast sensitivity) the rate of safety critical events significantly decreased by 
30% (IRR = 0.70, 95% CI = 0.50−0.98, p = 0.04). Drivers with MCI were found to have similar driving exposure and 
patterns compared to older drivers without cognitive impairment, however drivers with better contrast sensitivity 
experienced fewer safety critical events. Future research should consider a longitudinal study design with an extended 
driving monitoring period and a larger sample with a clinical diagnosis of MCI to assess changes in cognition and its 
impact on driving. 
 
 
Duncanson, Haley; Hollis, Ann M; O’Connor, Margaret G. Errors versus speed on the trail making test: Relevance to 
driving performance. Accident Analysis & Prevention, Volume 113, Issue 0, 2018, pp 125-130 
https://trid.trb.org/view/1506113  
Abstract: Background/Objectives: Many studies have demonstrated that speed to complete items on the Trail Making 
Tests (TMT A and TMT B) is useful in the prediction of driving safety. However, there is no consensus regarding optimal 
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“cut scores” to discriminate between safe and unsafe drivers. In this study, the authors examine TMT speed and errors 
in drivers referred for a road test. Design: Retrospective analysis. Setting Patients referred for a DriveWise® evaluation at 
Beth Israel Deaconess Medical Center in Boston, Massachusetts. Participants Drivers age 65 or older were included (total 
n?=?373). Forty-five percent of the sample had been diagnosed with Cognitive Impairment (CI) whereas the remaining 
participants were in the No Cognitive Impairment (NCI) group. Measurements: TMT Parts A & B, Folstein Mini Mental 
Status Examination, Washington University Road Test. Results: CI drivers with TMT A speed exceeding 46 s were more 
likely to fail the road test whereas TMT B speed was not a sensitive metric in this group. In the No Cognitive Impairment 
(NCI) group, TMT B speed exceeding 131?s predicted driving impairment whereas TMT A speed was not sensitive. Error 
scores were not useful in the determination of driving fitness for either group. Conclusions: This study provides useful 
criteria for health providers working with older people in the determination of driving fitness. Results suggest that TMT 
speed, but not error rate, is associated with road test performance. Based on their work, the authors advocate that pre-
existing dementia should be taken into consideration when using TMT performance as a screen for driving. 
 
 
Chevalier, Anna; Coxon, Kristy; Rogers, Kris; Chevalier, Aran John; Wall, John; Brown, Julie; Clarke, Elizabeth; Ivers, 
Rebecca; Keay, Lisa. Predictors of Older Drivers' Involvement in High-Range Speeding Behavior. Traffic Injury 
Prevention, Volume 18, Issue 2, 2017, pp 124-131 
https://trid.trb.org/view/1447221  
Abstract: Even small increases in vehicle speed raise crash risk and resulting injury severity. Older drivers are at 
increased risk of involvement in casualty crashes and injury compared to younger drivers. However, there is little 
objective evidence about older drivers' speeding. This study investigates the nature and predictors of high-range 
speeding among drivers aged 75–94 years.  Speed per second was estimated using Global Positioning System devices 
installed in participants' vehicles. High-range speeding events were defined as traveling an average 10+km/h above the 
speed limit over 30 seconds. Descriptive analysis examined speeding events by participant characteristics and mileage 
driven. Regression analyses were used to examine the association between involvement in high-range speeding events 
and possible predictive factors.  Most (96%, 182/190) participants agreed to have their vehicle instrumented, and 
speeding events were accurately recorded for 97% (177/182) of participants. While 77% (136/177) of participants were 
involved in one or more high-range events, 42% (75/177) were involved in greater than five events during 12-months of 
data collection. Participants involved in high-range events drove approximately twice as many kilometers as those not 
involved. High-range events tended to be infrequent (median = 6 per 10,000 km; IQR = 2–18). The rate of high-range 
speeding was associated with better cognitive function and attention to the driving environment.  This suggests those 
older drivers with poorer cognition and visual attention may drive more cautiously, thereby reducing their high-range 
speeding behavior. 
 
 
Title: 
Assessment of Driving Safety in Older Adults with Mild Cognitive Impairment.  
Authors: 
Anstey, Kaarin J.1 kaarin.anstey@anu.edu.au 
Eramudugolla, Ranmalee1 
Chopra, Sidhant1 
Price, Jasmine1 
Wood, Joanne M.2 
Source: 
Journal of Alzheimer's Disease. 2017, Vol. 57 Issue 4, p1197-1205. 9p.  
Abstract: 
<bold>Background: </bold>With population aging, drivers with mild cognitive impairment (MCI) are increasing; 
however, there is little evidence available regarding their safety.<bold>Objective: </bold>We aimed to evaluate risk of 
unsafe on-road driving performance among older adults with MCI.<bold>Method: </bold>The study was a cross-
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sectional observational study, set in Canberra, Australia. Participants were non-demented, current drivers (n = 302) aged 
65 to 96 years (M = 75.7, SD = 6.18, 40% female) recruited through the community and primary and tertiary care clinics. 
Measures included a standardized on-road driving test (ORT), a battery of screening measures designed to evaluate 
older driver safety (UFOV®, DriveSafe, Multi-D), a neurocognitive test battery, and questionnaires on driving history and 
behavior.<bold>Results: </bold>Using Winblad criteria, 57 participants were classified as having MCI and 245 as 
cognitively normal (CN). While the MCI group had a significantly lower overall safety rating on the ORT (5.61 versus 6.05, 
p = 0.03), there was a wide range of driving safety scores in the CN and MCI groups. The MCI group performed worse 
than the CN group on the off-road screening tests. The best fitting model of predictors of ORT performance across the 
combined sample included age, the Multi-D, and DriveSafe, classifying 90.4% of the sample correctly.<bold>Conclusion: 
</bold>Adults with MCI exhibit a similar range of driving ability to CN adults, although on average they scored lower on 
off-road and on-road assessments. Driving specific tests were more strongly associated with safety ratings than 
traditional neuropsychological tests. [ABSTRACT FROM AUTHOR]  
Copyright of Journal of Alzheimer's Disease is the property of IOS Press and its content may not be copied or emailed to 
multiple sites or posted to a listserv without the copyright holder's express written permission. However, users may 
print, download, or email articles for individual use. This abstract may be abridged. No warranty is given about the 
accuracy of the copy. Users should refer to the original published version of the material for the full abstract. (Copyright 
applies to all Abstracts.) 
ISSN: 
1387-2877 
UR: 
http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=122638795&site=ehost-live 
Database:  
Academic Search Premier 
 
 
Title: 
Cognitive Decline and Older Driver Crash Risk.  
Authors: 
Fraade-Blanar, Laura A.1 lblanar@uw.edu 
Ebel, Beth E.1,2,3 
Larson, Eric B.4 
Sears, Jeanne M.1,5,6 
Thompson, Hilaire J.7 
Chan, Kwun Chuen G.1,8 
Crane, Paul K.1,9 
Source: 
Journal of the American Geriatrics Society. Jul2018, Vol. 66 Issue 6, p1075-1081. 7p. 1 Diagram, 2 Charts, 1 Graph.  
Abstract: 
Objectives: To examine automobile crash risk associated with cognition in older drivers without dementia. Design: 
Retrospective secondary analysis of longitudinal cohort study. Setting: Our study used data from the Adult Changes in 
Thought (ACT) Study merged with Washington State crash reports and licensure records. Data were available from 2002 
to 2015. Participants: Group Health enrollees from Washington State aged 65 and older with active driver's licenses 
(N=2,615). Measurements: Cognitive function was assessed using the Cognitive Abilities Screening Instrument scored 
using item response theory (CASI-IRT). The study outcome was police-reported motor vehicle crash. We used a negative 
binomial mixed-effects model with robust standard errors clustered on the individual and considered associations 
between crash risk, level of cognition, and amount of decline since the previous study visit. Covariates included age, sex, 
education, alcohol, depression, medical comorbidities, eyesight, hearing, and physical function. Individuals were 
censored at dementia diagnosis, death, or failure to renew their license. Results: Over an average of 7 years of follow-
up, 350 (13%) people had at least one crash. A 1-unit lower CASI-IRT score was associated with a higher adjusted 
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incidence rate ratio of crash of 1.26 (95% confidence interval=1.08–1.51). Beyond level of cognition, amount of cognitive 
decline between study visits was not associated with crash risk. Conclusion: This study suggests that, in older drivers, 
poorer performance on the CASI-IRT may be a risk factor for motor vehicle crashes, even in individuals without 
diagnosed dementia. Further research is needed to understand driving behavior and inform driving decisions for older 
adults with poor cognitive function. [ABSTRACT FROM AUTHOR]  
Copyright of Journal of the American Geriatrics Society is the property of Wiley-Blackwell and its content may not be 
copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written permission. 
However, users may print, download, or email articles for individual use. This abstract may be abridged. No warranty is 
given about the accuracy of the copy. Users should refer to the original published version of the material for the full 
abstract. (Copyright applies to all Abstracts.) 
ISSN: 
0002-8614 
UR: 
http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=130769858&site=ehost-live 
Database:  
Academic Search Premier 
 
 
Title: 
Family reports of medically impaired drivers in Missouri: Cognitive concerns and licensing outcomes.  
Authors: 
Meuser, Thomas M.1 meusert@umsl.edu 
Carr, David B.2 dcarr@wustl.edu 
Unger, Elizabeth A.3 eau1@hi.is 
Ulfarsson, Gudmundur F.3 gfu@hi.is 
Source: 
Accident Analysis & Prevention. Jan2015, Vol. 74, p17-23. 7p.  
Abstract: 
This study investigated reasons why older adults ( n = 689) were reported to the Driver License Bureau, Missouri 
Department of Revenue, by family members as potentially unfit to drive with an emphasis on cognitive concerns and 
associated licensing outcomes. A total of 448 drivers were reported to have some cognitive issue; common symptoms 
included confusion, memory loss, and becoming lost while driving. Diagnostic labels (Alzheimer’s disease (AD), cognitive 
impairment/dementia, brain injury/insult) were listed for 365 cases. A physician evaluation is required for license 
review. Of those with a diagnostic label, half (51%, n = 187) failed to submit this evaluation and almost all were de-
licensed immediately. Of those evaluated by a physician, diagnostic agreement between family members and physicians 
was high for specific conditions (100% for AD, 97% for acute brain injury), and less so for cognitive 
impairment/dementia (75%). This latter finding suggests that physicians and family members may understand cognitive 
symptoms differently. Whether cognitively impaired or not, few family reported drivers in this sample (∼2%) retained a 
valid license. Family members may be in the best position to recognize when medical-functional deficits impact on 
driving safety, and physicians and driver licensing authorities would do well to take their observations into account with 
respect to older driver fitness. [ABSTRACT FROM AUTHOR]  
Copyright of Accident Analysis & Prevention is the property of Pergamon Press - An Imprint of Elsevier Science and its 
content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express 
written permission. However, users may print, download, or email articles for individual use. This abstract may be 
abridged. No warranty is given about the accuracy of the copy. Users should refer to the original published version of the 
material for the full abstract. (Copyright applies to all Abstracts.) 
ISSN: 
0001-4575 
UR: 

http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=130769858&site=ehost-live
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http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=99918821&site=ehost-live 
Database:  
Academic Search Premier 
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