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Introduction

For nearly 80 years, the AAA Foundation for Traffic Safety (AAAFTS) has been committed to its mission 
to prevent traffic deaths and injuries by conducting research into their causes and by educating the public 
about strategies to prevent crashes and reduce injuries when they do occur. Among the AAAFTS’s four 
research focus areas is Vulnerable Road Users, which includes the safety of older drivers, teens, as well 
as other road users, such as pedestrians and cyclists. While it is important for older adults to maintain 
their mobility, age-related functional declines can impact driving abilities. Continuous efforts to utilize 
the multitude of data from the Longitudinal Research on Aging Drivers (LongROAD) study demonstrate 
the deep and ongoing commitment of the AAAFTS to improving the safety and mobility of older drivers.
This research brief begins with a concise overview of the LongROAD study, followed by summation of 
the findings of the 24 AAA LongROAD research briefs published to date, which investigated different 
aspects of the participants’ driving habits and safety. The findings are organized into sections by the 
broad research questions addressed in the included studies. The brief concludes with a list of actionable 
recommendations gleaned from the existing body of work. The findings of these briefs help better 
understand aging drivers, their mobility needs, and how their needs and abilities change over time. 

What is the LongROAD Study?

Background
The AAA LongROAD study is a prospective 

cohort study that collected data on American 
drivers ages 65 to 79 at the time of enrollment 
with assessments at baseline and then 
annually for up to five years between 2015 
and 2022. This study focused on participant 
characteristics and driving behaviors to help 
understand the safety and mobility needs of 
aging drivers. As a result, this effort provides 
researchers with data to understand the risk 
factors associated with aging and driving and 
help older drivers continue to drive safely. 

 The research also focuses on the transition 
from driving to non-driving and makes 
recommendations for those who are no longer able 
or want to drive. This calls for the investigation 
of medical conditions, functional declines, and 
the health consequences of driving cessation, 
without any study-level intervention. Using 
these data, researchers can gain insight into 
the changes that occur as drivers age, how they 
self-regulate to accommodate these changes, 
how they use vehicle technology, and the 
determinates and sequalae of driving cessation.
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Methods and Data
Participants

A total of 2,990 (53% Female) participants 
were recruited from study sites in Ann Arbor, 
Michigan; San Diego, California; Denver, 
Colorado; Cooperstown, New York; and Baltimore, 
Maryland. Each study site was associated with 
a university health system. The breakdown 
for each age group at enrollment is 41.6% aged 
65–69, 34.7% aged 70–74, and 23.7% aged 75–79. 
Eligibility was based on specific criteria, including 
driving at least once a week, having no significant 
cognitive impairment, owning a vehicle made 
in 1996 or later, and availability for 5 years of 
participation. There were multiple data sources 
in this study including interviews, data logging 
devices, and driving records. Driving and crash 
records were gathered from official agencies 
in each respective state for the 5 years prior to 
study enrollment and each year of participation. 
This section briefly describes this data, but a 
more detailed description can be found in the 
LongROAD User Data Guide (Molnar et al., 2024).

Medical History, Driving History, Objective 
Driving Data, and Crash Records

Medical information was collected using 
questionnaires and records. Participants were 
also asked about their medication use and 
instructed to bring them to in-person visits. 
Together this data provided information regarding 
overall health status and changes over time.

Objective driving data was collected using 
Danlaw Dataloggers connected to the OBD-II 
port in participants’ vehicles through March 
2019, when the device was no longer supported. 
Crash reports obtained from police departments 
included crashes that involved death or injury to 
any person, or more than $1000 in damage. The 
data includes details such as the date, time, road 
type, and weather conditions. Driving records 
obtained from the Department of Motor Vehicles 
contained license status, moving violations, 
administrative violations, and criminal offenses. 

Assessments and Inspections
During in-person visits, vehicle inspections 

recorded vehicle condition and maintenance, and 
driver experience with in-vehicle technologies 
was assessed using a questionnaire. Measures 
of cognitive, motor, and perceptual levels of 
functioning were collected in a functional 
assessment. This included measures like visual 
acuity, executive functioning, and hand strength. 
Both the inspection and assessment took place in 
the baseline visit and every other following year.

Driving Cessation and Mortality
If a participant permanently ceased 

driving during the study, a questionnaire was 
administered one to three months afterward. 
This collected information about the reasons 
for no longer driving, alternative methods of 
transportation, and relevant psychosocial factors. 
Furthermore, if a participant died, a report 
was created describing the cause of death.

Procedures
Participation lasted up to 5 years per 

participant. During this period, participants 
completed an annual in-person visit or a 
phone interview. All questionnaires and 
assessments were included in the in-person 
visits, but only abbreviated questionnaires 
were used in the phone interviews. 
Originally, the schedule was as follows: 

	• Baseline (Year 0): In-person visit
	• Year 1: Phone interview
	• Year 2: In-person visit
	• Year 3: Phone interview
	• Year 4: In-person visit
	• Year 5: Phone interview

Due to the COVID–19 pandemic some 
participants completed the Year 5 visit in Year 4 
(effectively switching the order), some did a phone 
interview in both years, and some had a delay of 
an in-person or phone interview of up to 8 months.
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How are Driving Habits Impacted by Health Conditions and Diminished 
Functional Ability?

As individuals age, it is expected that certain 
physical and cognitive abilities will decline over 
time. Medical conditions like osteoarthritis are 
prevalent in the aging population (Welsh et al., 
2020). These conditions often cause pain, leading 
to reduced mobility along with other disabilities 
and impairments. Research has shown that 
other health conditions like declining hearing 
ability in aging individuals are common (Liu 
& Yan, 2007), which can lead to poorer driving 
outcomes (Hickson et al., 2010). Given that 
driving is both a visual and physical task, aging 
drivers will likely experience negative driving 
outcomes. Understanding these functional 
declines, their effects on driving outcomes, and 
how drivers change their behavior to counteract 
these declines are an interest of this study.

Health Related Quality of Life 
(Mielenz et al., 2019)  

The LongROAD dataset was used to 
investigate the relationship between driving 
habits and health-related quality of life. The 
Patient-Reported Outcomes Measurement 
Information System (PROMIS) was used to 
collect measures of depression, anxiety, pain 
interference, pain intensity, fatigue, sleep 
disturbance, physical functioning, and ability 
to participate in social activities. Driving 
behaviors were obtained using the Driving Habits 
Questionnaire, which included driving space 
(distances traveled in a participant’s immediate 
neighborhood) and self-reported crashes.

Results indicate that pain intensity was 
significantly higher in females than males. 
The adjusted mean for pain intensity and pain 
interference was higher for those who reported 
one or more crashes, indicating residual pain 
from crashes in older drivers. Participants who 
reported less driving space had higher scores 
for depression and lower scores for physical 
functioning. Drivers with low mileage were found 

to have higher scores for fatigue and lower scores 
for physical functioning. These findings agree 
with research that individuals that experience 
symptoms of fatigue, pain, and depression tend 
to stay at or close to home (Ravesloot et al., 2016).

Visual Ability and Hearing Impairment 
(Eby et al., 2018; Molnar et al., 2020)

These briefs focused on the associations 
between hearing impairments and visual ability 
in relation to driving exposure and patterns 
using physical assessments and objective driving 
data from the LongROAD dataset. Measures 
of visual function were collected, including 
visual acuity, contrast sensitivity, and visual–
spatial perception ability. Hearing ability was 
assessed using the Whisper Test, which yielded 
pass or fail for each ear. Measures of driving 
habits include the portion of trips with a greater 
distance from home (15+ mile radius), average 
miles and days driven per month, and the 
average portion of trips at night and on high-
speed roads (20%+ distance driven at 60mph).

The results of this analysis found that 
poorer visual acuity and visual–spatial scores 
are associated with a higher percentage 
of participants driving close to home, and 
poorer contrast sensitivity is associated with 
less driving at night. Furthermore, there is 
a significant association between having no 
hearing impairment, which was determined by 
participants passing the Whisper test in both 
ears, and driving more often during rush hour, on 
high-speed roads, and at night. Likewise, better 
vision was associated with driving more often 
during rush hour, at night, on high-speed roads, 
and driving more than 15 miles from home. 

Overall, this data indicates that older 
drivers with diminished visual ability tend 
to self-regulate their driving behavior by 
traveling in familiar areas during the daytime. 
Some patterns were observed that merit 
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further research into the relationship between 
hearing ability and driving patterns.

Physical Function and Frailty (Crowe 
et al., 2019; Wheeler et al., 2023)

These studies investigated the association 
between physical frailty and driver self-regulation 
to accommodate these changes in their physical 
abilities. Frailty was measured in terms of weight 
loss, weakness, slowness, low physical activity, 
and exhaustion measured using the Fried frailty 
phenotype. Physical condition was assessed 
using the Short Physical Performance Battery, 
which includes walking speed, repeated chair 
stands (i.e., participants are asked to rise from 
a seated position in a chair to a full standing 
position and return to sitting), and standing 
balance. Objective and subjective driving data 
were collected using the using the Driving 
Habits Questionnaire and the DataLoggers 
installed in each participant’s vehicle. 

Analysis found that aging drivers with 
frail and pre-frail status had higher rates 
of self-regulation compared to non-frail 
participants. Similarly, those with fair or poor 
physical functioning had higher self-regulation 
rates compared to those with good physical 
functioning. The data reflect that frailty 

in older drivers is associated with shorter 
distances traveled; however, frailty was not 
associated with crash involvement or lower 
driving space. Findings suggest older drivers 
with declining physical ability self-regulate 
to avoid challenging driving situations.

Musculoskeletal Conditions 
(Kandasamy et al., 2017)

In the LongROAD study sample, the majority 
of participants (n=2,286; 76.5%) reported having 
at least one musculoskeletal condition in their 
lifetime. This makes the relationship between 
these conditions and driving cessation of interest. 

Results indicate that musculoskeletal 
conditions are more prevalent in females, and they 
were twice as likely to reduce their driving as a 
result. Furthermore, participants that were non-
homeowners, had less than a bachelor’s degree, 
or an annual income less than $49,999 were more 
likely to have musculoskeletal condition. Overall, 
337 participants (11.3%) reported that they reduced 
their driving due to any health condition and 
28.5% of these were due to a musculoskeletal 
condition. Joint pain, arthritis, hip replacements, 
and knee replacements are among the most 
common reasons for reducing driving. 

How Prevalent is Medication and Substance Use Amongst Older Drivers 
and What are the Associated Driving Patterns?

Driving while intoxicated or under the 
influence of drugs continues to be a major threat 
to roadway safety (World Health Organization, 
2018). Furthermore, given the legalization of 
cannabis in nearly half of U.S. states, and its 
known potential to impair driving with both 
acute (Marcotte et al., 2022) and chronic use 
(Doroudgar et al., 2018), the occurrence of 
impaired driving is expected to increase (Couper 
& Peterson, 2014). Beyond recreational substance 
use, there is also concern for driving under the 
influence of medications that have side effects that 

introduce risk to the driving situation (Downey 
& Hayley, 2021). Investigating how older drivers 
use medications, alcohol, and cannabis can help 
us better understand their effects on engagement 
in risky behavior and driving outcomes. 

General Medication Use (Andrews 
et al., 2018; Hill et al., 2018)

These briefs delved into medication use and 
the prevalence of various medication types being 
taken in the study sample. Medication information 
was collected during the in-person visits where 
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several classes of drugs were investigated. These 
included antihistamines, narcotic analgesics, 
central nervous system (CNS) drugs, muscle 
relaxants, and tricyclic antidepressants. The 
2015 Beers Criteria developed by the American 
Geriatrics Society groups medications with 
similar characteristics and was used to identify 
potentially inappropriate medication (PIM) 
usage. These medications are considered to pose 
more risks than benefits to individuals 65 and 
older due to their side effects and the availability 
of safer or more effective alternatives. 

Data reflects that roughly 97% of the 
LongROAD participants took at least one 
medication. The average number of medications 
per participant was seven, with the highest 
number being 51 medications. Overall, this 
reflects high rates of polypharmacy, or taking 
five or more medications at the same time, in 
older drivers. The highest reported medication 
category was cardiovascular medications 
with 73% of participants taking at least 
one. Expectedly, more males than females 
took cardiovascular medications, reflecting 
the increased cardiovascular risk for men 
(Regensteiner & Reusch, 2022). Data shows that 
PIM usage is common, especially in those taking 
a larger number of medications. Of the 2,949 
participants with PIM data, 18.4% used at least 
one PIM, and 3.2% used two or more. The most 
common categories were benzodiazepines (16.6% 
of total PIMs identified), non-benzodiazepine 
hypnotics (15.2%), antidepressants (15.2%), 
and first-generation antihistamines (10.5%).

Cannabis and Alcohol Impaired Driving 
(Amish et al., 2019; Smith et al., 2018)

To better understand alcohol and cannabis 
use and their association with driving habits, 
these briefs focus on the frequency of use and 
engagement in impaired driving. Self-reported 
measures of alcohol consumption, cannabis 
consumption, and driving after use were collected. 
It is important to note that at the start of this 
study, recreational cannabis use had only been 
legalized in Colorado, therefore data for cannabis 
use was only collected for this study site.

The data reflects that among the Colorado 
study site participants, lifetime cannabis use was 
prevalent (n=244; 40.7%), but few (n=54; 9.0%) 
reported use in the last year. Despite the high 
rates of lifetime use, less than 1% reported driving 
within an hour after using cannabis in the past 
year. It was found that those diagnosed with a 
mental health condition were nearly three times 
as likely to be cannabis users. Although there 
was no association with increased crash risk, it 
was found that cannabis users were significantly 
more likely to report driving when they may be 
over the legal limit for alcohol consumption.

Regarding alcohol consumption, the majority 
of the LongROAD study subjects (n=2,174; 72.7%) 
reported alcohol consumption in the last 3 
months. In the study, 15.0% of participants were 
categorized as high-risk drinkers, or drinking 
more than seven drinks a week, and 3.3% of 
participants reported driving when they may 
have been over the legal limit for alcohol at least 
occasionally. High-risk drinking was found 
to be associated with reporting driving under 
the influence at least occasionally and other 
risky driving behaviors. Participants were 
less likely to have driven under the influence 
at least occasionally if they were female or 
a participant at the Colorado study site.

What is the Prevalence of Alternative Transportation Use Among Older Adults? 

It is not uncommon that older adults 
cease driving when it becomes too difficult 
or they are no longer able to drive safely or 

comfortably. As this happens, quality of life 
and health can start to decline, and can lead to 
additional conditions like depression (Chihuri 
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et al., 2016). Research has found that alternative 
forms of transportation, like riding the bus or 
using transportation services like Dial-a-Ride, 
are beneficial for people with cognitive and 
physical disabilities (Darcy & Burke, 2018; 
Samuel et al., 2013). It can be anticipated that 
a similar benefit is plausible for aging adults; 
however, it is possible there are still barriers 
to actualizing these benefits. It is important to 
understand the use and disuse of alternative 
transportation modes and the associated 
effects on the quality of life of older adults.

Alternative Modes of Transportation 
(Arnold et al., 2025; Jones et al., 2019)

These briefs focus on the use of alternative 
modes of transportation across demographic 
groups and the associated satisfaction with daily 
life and health. Using the Driving, Health, and 
Functioning Questionnaire, information was 
collected from 2,990 participants about the use 
of various forms of alternative transportation in 
the past 3 months. The transportation modes of 
interest included public bus, train/subway, taxi, 
special community transportation, ride with 
a friend or family, volunteer driver, rideshare 
(e.g., Uber or Lyft), and walking or biking. 

The majority of drivers (89.3%) reported using 
at least one alternative mode of transportation 
in the past 3 months; 56.7% reported using 
one type, 19.1% reported using two types, and 
13.5% reported using three or more types. The 
association between the number of alternative 
modes used and demographic factors like 
age, employment status, marital status, race, 
and annual income were all significant.

Of the eight modes of transportation, 
riding as a passenger with a friend/family 
(86.8%), followed by train/subway (17.3%), and 
taxi (14.4%) were the most common. The least 
reported modes used were public bus (11.8%), 
walking or biking (3.0%), volunteer driver (2.3%), 
ridesharing (2.1%), and special community 
transportation (1.4%). Relative to other forms of 
alternative transportation, riding with a friend/

family was highly reported throughout the 
study with at least 80% prevalence each year. 

Walking or biking and taking the train/
subway at baseline were both associated with 
higher satisfaction with health, with walking 
or biking having the highest association. 
Riding with a friend/family at baseline had 
a negative association with satisfaction with 
health. Riding with friends/family and taking 
the train/subway at baseline were associated 
with higher satisfaction with daily life.

Participants living in metropolitan core 
areas reported using taxis (16.6%) and the train/
subway (20.2%) more than people in metropolitan 
non-core areas (8.8% and 9.9%, respectively). 
Satisfaction with daily life, family, and health 
was consistent throughout the study, with all 
scores falling between 3.64 (SD=0.84) to 4.05 
(SD=0.78) on a 5-point Likert scale. Participants 
aged 65–69 were significantly more likely to 
take the train/subway, taxi, rideshare, and 
public bus compared to the older age groups.

Findings suggest that income may be associated 
with the types of alternative transportation 
utilized. Participants with an annual household 
income more than $50,000 were significantly less 
likely to report using any of the alternative modes 
of transportation (9.0%) compared to those earning 
less than $50,000 annually (14.9%). Furthermore, 
those who made less than $50,000 also reported 
lower satisfaction with daily life, health, and 
family life, whereas those making $80,000 or 
more had the highest levels of satisfaction with 
health. Participants who were employed were 
more likely to report using the train/subway 
and public bus compared to those who were not 
(21.9% vs 15.9% and 14.0% vs 10.9%, respectively).

Non-use of alternate modes was highest among 
participants who were male (14.0% vs 8.0% for 
females) and single (13.0% vs 9.0% for those in 
relationships). Respondents who were male, single, 
or non-White were significantly less likely to have 
ridden as a passenger. White participants were 
also more likely to have used a taxi or ride-share. 
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How are Aging Drivers Using Advanced In-Vehicle Technology 
and Features that can Improve Their Driving Ability?

Vehicles are becoming increasingly equipped 
with advanced features and technologies that can 
perform driving tasks like parking or maintaining 
speed, or subtasks like checking blind spots or 
identifying hazards. Examples of these features 
include lane keep assist, blind spot warning, 
automated park assist, and forward collision 
warning. It is anticipated that these technologies 
can improve driver performance, especially for 
those with reduced abilities, such as older drivers 
with poor vision at night or reduced joint mobility 
(Wood et al., 2024). In these instances, in-vehicle 
technology and advanced driving assistance 
systems (ADAS) can help them remain mobile 
and safe behind the wheel simultaneously. 

Older Drivers and Advanced Driver 
Assistance Systems (Eby et al., 2021; 
Villavicencio & Kelley-Baker, 2020)

In these briefs, the prevalence and perceptions 
of ADAS technologies and how they are used are 
investigated using data from questionnaires and 
vehicle inspections conducted at baseline, and 
during annual visits each time a participant had 
changed their vehicle. To compare the progression 
of ADAS use, the differences between usage 
at enrollment and at the Year 3 follow-up for 
2,374 participants are compared. The number 
of technologies per vehicle ranged from 0 to 
14. Between baseline and Year 3, the overall 
proportion of people with at least one advanced in-
vehicle technology increased from 57.2% to 72.0%, 
with the average number of ADAS features per 
vehicle increasing from 2 to 3.3. Overall, the most 
common reported technologies were integrated 
Bluetooth cell phone capabilities, backup/parking 
assistance, and navigation assistance. The least 
reported features included semi-autonomous park 
assist and night vision enhancement. Features 
with the greatest increases in prevalence were 
backup/parking assist (41.5% to 58.8%), blind 
spot warning (7.6% to 24.6%), and integrated 

Bluetooth cell phone capabilities (49.2% to 62.4%). 
Furthermore, increases were seen in navigation 
assistance (27.7% to 38.4%), semi-autonomous 
parking assist (1.2% to 2.5%), and night vision 
enhancement (0.6% to 1.4%) features. 

Males, higher-income individuals, and those 
with higher education levels were observed 
to have more technologies in their vehicles. 
In the questionnaire, when asked how they 
learned to use ADAS features, participants 
could answer from the dealer, internet, figured 
it out myself, owner’s manual, family/friend, 
never learned, or other. Significantly more 
participants reported learning to use ADAS 
features both at baseline and in Year 3 by 
figuring it out by themselves. However, reported 
frequency of use and perceived safety of these 
features remained somewhat the same. 

In-Vehicle Technology Use and 
Associated Factors (Kim et al., 2023)

This brief focuses on the relationship 
between the prevalence and use of in-vehicle 
technologies and drivers’ perceived cognitive 
and physical function, driving abilities, and 
self-reported driving avoidance (avoiding 
challenging driving situations). Data reflects that 
participants with greater cognitive concerns 
tended to use adaptive cruise control, fatigue/
drowsy driving alert system, and Bluetooth 
cell phone features less frequently. Conversely, 
these participants used semi-autonomous 
parking more frequently. There was a significant 
relationship between participants with better 
physical health and frequently using fatigue/
drowsy driving alert and navigation assistance. 
Furthermore, reporting more driving avoidance 
behaviors was associated with using adaptive 
cruise control, voice control, and integrated 
Bluetooth cell phone technologies less frequently. 
The frequency of using adaptive cruise control, 
navigation assistance, and integrated Bluetooth 
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cell phone among the sample tended to increase 
with greater driving space. Use frequency for 
adaptive cruise control, integrated Bluetooth cell 
phone, voice control, and navigation assistance 
was positively associated with perceived driving 
ability. Overall, results reflect that participants 
used safety-alert technologies (e.g., forward 
collision warning, blind spot warning) more 
frequently than technologies that assist with 
vehicle operation or provide services/information.

In-Vehicle Technology Use and 
Vehicle Maintenance (Eby et al., 
2017; Zanier et al., 2018)

These briefs examine how older drivers 
use and perceive in-vehicle technologies and 
their safety benefits in relation to driver 
characteristics using baseline data. 

Questionnaire responses indicate that 48.9% 
of participants taught themselves to use the 
features in their vehicles, 19.8% reported that 
the dealer showed them, 13.2% never learned, 
11.8% used the owner’s manual, and less than 
1% of participants reported that they used the 
internet. When looking into perceived benefits 
to safety, 70.0% reported that these features 
make them safer drivers. Learning how to use 
features from the dealer or never learning to use 
them was significantly associated with being 
female. Furthermore, females were less likely 
than men to have used the owner’s manual or 
figured it out themselves. Overall, less than 
9% of participants had at least one aftermarket 
vehicle adaptation (e.g., hand controls, pedal 
extensions), the majority of which indicated 
that they did not work with professionals to 
determine if the adaptation was appropriate.

The maintenance and prevalence of damage 
to vehicles used by participants was investigated 
using inspection data for the 2,988 vehicles 
for which there was complete data. Findings 
indicate that more than 90% of vehicles had 
working lights, mirrors, and functioning wipers. 
Most vehicles had windshields (89.9%) and 
windows (99.6%) free of cracks or chips. Few 
vehicles had illuminated dashboard warning 
lights with the most common illuminated 
indicator being the check engine light (4.3%).

A tire was classified as having poor tread 
depth if the depth was 3/32 inch or less, which 
was found in 5.5% of vehicles. Furthermore, each 
vehicle was given a tread score ranging from 4 
(best) to 12 (worst); 59.3% of vehicles had a score 
of 4, 1.8% had a score of 10 or more, and 38.8% had 
scores between 5 and 9. Only 3.0% of vehicles had 
major damage with 0.6% suffering major damage 
in more than one area. When comparing across 
sex, men had higher rust scores and women 
had higher scratch scores. For the 2,857 vehicles 
with tire pressure data, 15.0% had at least one 
improperly inflated tire. Women had more vehicle 
adaptations than men and participants aged 75–79 
had more adaptations than those aged 65–69. 

It is important to note that income was 
found to have significant differences for multiple 
vehicle maintenance measures. Having a 
lower income was found to be significantly 
associated with higher damage scores, more 
improperly inflated tires, and poorer tread 
scores. Furthermore, greater prevalence of 
advanced vehicle technologies correlated with 
higher incomes. Likewise, income affected 
aftermarket adaptations, with participants 
reporting making $20,000–$49,999 having 
more adaptations than higher income groups. 

How Do Older Drivers Self-Regulate to Combat Unsafe Driving and How Are 
They Impacted by Reducing or Ceasing Driving? 

As drivers age, their physical and cognitive 
abilities begin to decline, causing their driving 

performance to change. Sometimes drivers 
accommodate these changes through self-
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regulation, by avoiding driving in general, or 
in particular situations (Donorfio et al., 2009). 
However, it has been found that drivers do not 
always recognize these declines (Fragkiadaki et 
al., 2018). Research has shown that older drivers 
struggle with specific driving actions like making 
left turns across traffic (Langford & Koppel, 2006). 

The briefs in this section focus on the driving 
exposure and patterns of older adults in the 
LongROAD cohort using their self-reported and 
objectively derived measures of driving. Measures 
include average monthly trips at night, during 
rush hour, and at high speeds. Objective data 
were collected using GPS data from dataloggers 
installed in participants’ vehicles. In addition, 
self-reported data relating to self-regulation of 
driving and driving avoidance behaviors were 
collected through surveys. Self-regulation is 
defined as modifying driving patterns and habits 
in response to declining abilities. One form of this 
is tactical self-regulation, or decisions made while 
driving and in response to the environment. Some 
of these behaviors include leaving greater distance 
between vehicles and avoiding conversation, 
eating, reading a paper road map, changing radio, 
talking on the phone, and personal grooming 
while driving. Strategic self-regulation relates 
more to the conditions one is willing to drive 
in. These behaviors include avoiding driving at 
night, in unfamiliar areas, during rush hour, 
on freeways, in bad weather, on busy roads, 
while alone, and backing up (reversing), as 
well as making practice runs, combining trips, 
and bringing passengers to help navigate. 

Self-reported data were collected from 
participants as subjective measures of their 
driving capabilities and patterns. For specific 
abilities related to safe driving (e.g., ability to 
see at night, general mobility), drivers rated 
themself on a scale from 1 (poor) to 7 (excellent). 
Driving comfort pertained to how comfortable 
participants were with specific, challenging 
driving scenarios and was rated from 1 (not at 
all) to 7 (completely). The PROMIS questionnaire 
was used to collect measures of emotional, 

instrumental, and informational support on a 
scale from 0 to 60 with higher score indicating 
more support. Participants also reported how 
often they experienced various driving lapses 
(e.g., errors and violations, each on separate 
scales from 1 (never) to 6 (nearly all the time)).

Driving Exposure and Patterns 
(Molnar, Eby, Vivoda, et al., 2019) 

Using the data available for 2,131 participants, 
the average values for driving exposure can be 
seen in Table 1. In general, drivers aged 75–79 
and women had less driving exposure. Results 
indicate significant differences between men 
and women for several measures including 
the average number of trips per month, miles 
driven per month, miles per trip, trip minutes 
per month, percent of trips at night, percent 
of trips in morning rush hour, percent of trips 
in afternoon rush hour, and percentage of 
trips on high-speed roads, with men having 
higher values for all. However, women had 
a significantly higher percentage of trips 
that were less than 25 miles from home.

Compared to drivers ages 65–69 and 70–74, 
there were statistically significant differences 
for drivers ages 75–79 in terms of the average 
number of miles driven per month, miles per 
trip, trip minutes per month, and average 
percentage of trips less than 25 miles from home 
for all of which, the oldest drivers have lower 
values. For the average percentage of trips during 
afternoon rush hour, right turn-to-left turn ratio, 
number of speeding events, and trips per month, 
there is a significant difference in drivers ages 
65–69 having higher values than drivers ages 
75–79. For drivers ages 65–69 compared to those 
ages 70–74 and 75–79, statistically significant 
differences were found in average percentage 
of trips at night and on high-speed roads.

Self-reported driving avoidance behaviors 
can be used to help understand changes in aging 
adults’ driving patterns and engagement. Of 2,131 
participants, 55.9% reported avoiding driving 
during rush hour and 35.7% reported avoiding 
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driving at night, making these the most prevalent 
self-avoidance behaviors. These are followed by 
avoiding driving in unfamiliar areas (17.3%), 
making unprotected left turns across traffic 
(12.9%), and driving on the freeway (10.2%). 

Prior to the end of the study, data indicated 
that 528 (24.8%) participants had reduced their 
driving for any reason, 337 (11.3%) of which were 
due to medical concerns. A small portion of 
participants said they had spoken with a family 
member (14.2%) or physician (5.5%) about driving 
safety, and 2.5% indicated they had spoken to 
both. At large, 82.7% had not spoken to anyone 
about their driving and about driving safety. These 
participants had slightly higher self-ratings (on a 
scale from 1 to 7) for driving ability (5.95 vs 5.65) 
and comfort (5.84 vs 5.46), and significantly lower 
(on a scale from 1 to 6) frequency of driving lapses 
(1.75 vs 1.92), errors (1.41 vs 1.54), and violations 
(1.62 vs 1.70). Only 2.2% of the study sample said 
someone suggested they limit their driving in the 
past year. In general, it was more common for a 
family member to initiate these conversations 
(60.0%) compared to the driver themselves. 
The most common reasons for initiating these 
conversations were driving safety concerns 

(64.8%), health issues (22.3%), driving infractions/
crashes (15.3%), and planning for the future (6.8%).

Relationship Between Comfort and Ability 
(Molnar, Eby, Zakrajsek, et al., 2019) 

This brief concerns drivers’ comfort and 
perceived ability with common challenging 
driving scenarios (i.e., driving at night, in rush 
hour, on the freeway). Driving comfort was 
statistically significantly higher for men for all 
measures of driving comfort except average 
perceived driving ability. The differences in 
driving comfort were statistically significant 
across age groups. Participants ages 75–79 
were significantly less comfortable driving at 
night and in unfamiliar areas compared to 
those ages 65–69 and 70–74. Furthermore, the 
participants ages 75–79 found driving during 
rush hour and on the freeway as more difficult 
compared to drivers ages 65–69. Overall, 
the average perceived driving ability was 
significantly lower for participants ages 75–79 
compared to those ages 65–69 and 70–74.

The percentage of trips taken at night 
has a significant positive correlation with all 
measures of comfort and perceived ability, but 

Table 1. Average Driving Exposure by Age Group and Sex (n = 2,131)

Exposure Metric

Ages 
65–69

Ages 
70–74

Ages 
75–79 Male Female All

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Days driven
22.7 
(5.0)

22.5 
(5.0)

22.2 
(4.9)

22.5 
(5.2)

22.5 
(4.8)

22.5 
(5.0)

Trips per month
122.4 
(57.0)

119.9 
(53.1)

113.6 
(46.9)

122.8 
(59.7)

116.1 
(46.5)

119.4 
(53.4)

Miles per month
841.6 

(462.6)
811.7 

(456.3)
677.0 

(369.0)
847.1 

(464.3)
738.6 
(417.6)

791.4 
(444.2)

Miles per trip
7.1 

(3.5)
6.9 

(3.0)
6.1 

(2.7)
7.2 

(3.4)
6.4 

(2.9)
6.8 
(3.2)

Trip minutes per month
1798.3 
(886.9)

1754.0 
(899.2)

1551.6 
(714.2)

1785.7 
(920.8)

1664.0 
(789.6)

1723.2 
(857.9)

Note: SD = standard deviation. Significant values indicated in bold.
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was significantly lower with advancing age 
group and for women. This trend is the same 
for the percentage of trips taken on high-speed 
roads. Similarly, the percentage of trips less than 
25 miles from home has a significant positive 
correlation with all measures of comfort, and a 
negative correlation with age group and females. 
The percentage of trips during afternoon rush 
hour was positively correlated with all measures 
of driving comfort and average perceived 
ability, but not age. Conversely, the positive 
correlation for percent of trips taken during 
morning rush hour is only significant for males. 

Rapid Deceleration and Unsafe Driving 
(Eby et al., 2020; Svancara et al., 2024)

The first brief (Eby et al., 2020) investigates 
the relationship between driving comfort and 
engaging in unsafe driving for aging drivers. 
Dataloggers installed in each participants vehicle 
collected GPS data, which is used to calculate 
vehicle acceleration and speed. Cognitive data 
includes measures of reaction times and word 
recall collected during baseline visits. Only 
the first full year of data, starting after their 
baseline visit, was used for each participant. For 
the analysis, rapid deceleration events (RDEs) 
were used as a proxy measure for risky driving 
behavior. These events were then evaluated 
against driving behaviors and cognitive measures.

These events are calculated from longitudinal 
acceleration derived from vehicle speed. The 
amounts of RDEs with a peak value of above 0.35 
g (RDE35), or 0.75 g (RDE75), and a starting speed 
greater than 4.47 m/s (10 mph) were recorded 
by month. Overall, across 2,774 participants 
there were 124,753 RDE35s, with an average 
rate of 5.3 (standard deviation [SD] = 6.2) per 
1000 miles driven. There were only 124 of the 
more severe RDE75s, with an average of 0.005 
(SD = 0.06) per 1000 miles. The majority of 
the participants in this study had at least one 
RDE30 (99.6%), but only 2.0% had an RDE75.

Driving behaviors with a significant positive 
association with RDE35 incident rates included 
the percentage of trips during afternoon peak, 
the percentage of trips less than 15 miles, and was 
significantly higher for women, at 1.13 times that 
of men. However, the significant associations 
were all negative for number of trip chains, the 
percentage of trips during the morning peak, 
and the number of speeding events. With the 
exception of Michigan and Maryland, all study 
sites had statistically different RDE35 rates.

RDE35 rates were significantly associated with 
the cognitive measures of clock drawing, reaction 
times, and delayed word call. Comfort driving 
in rush hour traffic and driving on freeways 
were correlated with RDE35s. A regression 
model showed that there was a statistically 
significant positive association between the 
percentage of trips at night and RDE75s.

The second brief on this topic (Svancara et 
al., 2024) investigates how older drivers engage 
in the two types of self-regulation of driving, 
strategic (making decisions prior to driving) 
and tactical (making decisions while driving to 
respond to the environment). The data used to 
do this include RDEs, used as a proxy for unsafe 
driving, and drivers’ self-reported crashes. In 
the study, a total of 507 crashes were reported by 
participants. For the duration of the LongROAD 
study, 16.2% of participants reported experiencing 
a crash. Results indicate that only one tactical 
item, leaving a greater distance ahead, was 
positively associated with crash involvement, 
while one strategic item, usually making practice 
runs, was negatively associated with crashes. 
Drivers who avoided talking on the phone, 
having conversations, driving at night, driving 
in bad weather, driving in bad weather at night, 
and changing the radio station were found to 
have significantly less RDE75s. Avoiding eating, 
reading a road map, changing radio stations, 
talking on the phone, and personal grooming are 
all significantly associated with less RDE40s.
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Driving Reduction and Social 
Support (Betz et al., 2018; Jones et 
al., 2020; Strogatz et al., 2019) 

To understand the potential effects of driving 
cessation on older drivers, the LongROAD study 
also investigated how drivers would be impacted 
by not driving. To do this, at baseline, drivers were 
asked if they could not drive how much it would 
affect what they want and need to do. Possible 
answers ranged from 1 (not at all) to 7 (completely), 
with the impact of cessation being coded as “no” 
for answers 1–6 and “yes” for 7. Sociodemographic 
and driving-related variables are analyzed. 

The analysis of the demographic variables by 
Strogatz et al. (2019) revealed that being female, 
married or partnered, and educated (≥16 years of 
education) are all significantly associated with 
greater anticipated impacts of cessation on wants 
and needs, whereas age and working for pay only 
had a positive association with impact on needs. 

Driving 7 days a week, most trips being more 
than 15 miles from home, and having someone 
available to give rides were all positively and 
significantly related to anticipated impacts 
of driving cessation on wants and needs. 
Furthermore, using the bus in the last 3 months 
and having someone that depends on them for 
rides are positively associated with the impact 
on needs. Similarly, using a taxi in the last 3 
months was positively associated with the impact 
on wants. Living in a rural area has a significant 
association with the anticipated impact of 
cessation on wants and needs. In general, older 
drivers living in rural areas rated the prospect 
of driving cessation as having a greater potential 
impact on their lives, and it appears that these 
perceptions may influence their decision to 
continue driving despite health decline.

Throughout the LongROAD study, there 
was a total of 544 (18.2%) people who reported 
reducing driving (Jones et al., 2020). In terms 
of demographics, most people who reduced 
driving were White (82%), women (57%), 

and ages 65–69 (45%). The characteristics of 
being married or partnered, using alternative 
transportation, having income less than 
$80,000, and not currently working were all 
positively associated with reducing driving. 
More than 74% of those who reduced driving 
did not work for pay in the month prior to the 
start of study. Analyzing scores revealed that 
overall, respondents reported high levels of 
social support. However, the only significant 
finding is that informational support was lower 
for men than women (53.19 vs 56.24 out of 60).

The third brief on this topic (Betz et al., 
2018) was interested in how older drivers have 
discussions with relatives about safe driving and 
concerns, specifically if they stopped or reduced 
driving and what motivated their decision. Results 
using baseline data indicate that conversations 
about safe driving with family were significantly 
more common for men (15.9% versus 12.8% 
among women) and those ages 75–79 (17.5% versus 
13.2% among younger age groups). There was a 
significant difference in how participants who 
had not had discussions rated their driving ability 
(5.95 versus 5.65) and comfort (5.84 versus 5.46). 
Furthermore, those who had not discussed driving 
with family also reported (on a scale from 1 to 6) 
having significantly less frequent lapses (1.75 vs 
1.92), errors (1.41 vs 1.54), and violations (1.62 vs 
1.70). Of those who had conversations, it was more 
common for a family member to be the one to 
initiate these conversations (60.0%). Regardless of 
how the conversations started, the most common 
reasons were driving safety concerns (64.8%), 
health issues (22.3%), and driving infractions/
crashes (15.3%).. Of those who had conversations, 
it was more common for a family member 
to be the one to initiate these conversations 
(60.0%). Regardless of how the conversations 
started, the most common reasons were driving 
safety concerns (64.8%), health issues (22.3%), 
and driving infractions/crashes (15.3%).
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Concluding Recommendations

Recommendations listed below are based on 
the findings presented throughout this research 
brief. For comprehensive details and context 
related to these recommendations, additional 
information can be found in the LongROAD 
research briefs cited in this document.

	• The LongROAD team suggests stressing the 
importance of older drivers maintaining good 
physical health and getting proper sleep to 
maintain their mobility. When signs of fatigue 
and poor physical functioning are identified, 
it is important to make improvements in these 
areas that may eventually lead to driving 
reduction or cessation. 

	• Given the high rate of medications taken 
by study participants, physicians and 
pharmacists should practice prescribing 
cautiously and counseling older adult patients 
about potentially impairing side effects.  

	• Alternative transportation options are 
important for expanding the safe mobility 
of older adults, but use of various options 
may be limited by availability, awareness, or 
other barriers like cost, safety concerns, and 
understanding technology. The availability 
of appropriate alternative transportation, 
and in particular public transportation, 
should be increased, especially outside 
of larger cities and in rural areas.

	• Vehicle adaptations and in-vehicle 
technologies may help drivers overcome some 
of the limitations caused by musculoskeletal 
conditions. Older drivers should consult with 
professionals to make appropriate vehicle 
adaptations and should be taught about in-
vehicle technologies and their limitations.  

	• Some forms of driving self-regulation are 
associated with safer driving and should 
be encouraged, including older drivers 
avoiding the following behaviors while 
driving: talking on the phone, engaging 
in conversation, driving at night and/or 
in bad weather, tuning the radio, eating, 
reading a map, and personal grooming.

The LongROAD study and related research 
briefs aim to understand older drivers, their 
habits, and how their behaviors can affect 
their crash risk and contribute to unsafe 
driving. Changes in driving habits and 
comfort can be a symptom of life changes or 
health issues or concerns. Moving forward, 
older drivers may be more accepting towards 
adaptations and other interventions that 
are framed as improvements for comfort as 
opposed to remedying declining functions. 
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