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Objective: Falls in older adults are associated with increased motor vehicle crash risk, possibly
mediated by driving behavior. We examined the relationship of falls and fear of falling (FOF) with
subsequent objectively measured driving habits.

Methods: This multi-site, prospective cohort study enrolled 2990 active drivers aged 65-79
(53% female). At enrollment, we assessed falls in the past year and FOF (Short Falls Efficacy
Scale-International). Driving outcomes included exposure, avoidance of difficult conditions, and
unsafe driving during one-year follow-up, using in-vehicle Global Positioning System devices.

Results: Past-year falls were associated with more hard braking events (HBE). High FOF

was associated with driving fewer days, miles, and trips, driving nearer home and more HBE.
Differences were attenuated and not significant after accounting for health, function, medications
and sociodemographics.

Discussion: Differences in objectively measured driving habits according to past-year fall
history and FOF were largely accounted for by differences in health and medications. Rather
than directly affecting driving, falls and FOF may serve as markers for crash risk and reduced
community mobility due to age-related changes and poor health.

Keywords
Falls; Fear of falling; Traffic safety; Mobility; Aging; Automobile driving

1. Introduction

Over the past two decades, the number of licensed older drivers and the miles they drive
have steadily risen (Pomidor, 2019). In many societies, driving is vital to maintaining
mobility -- the ability to move within one’s environment — which is essential for healthy
aging (Webber et al., 2010). However, fatal motor vehicle crashes per vehicle mile traveled
begin to increase at ages 70-74 and continue to increase with age (Cox & Cicchino, 2021),
making the prevention of crashes among older drivers an important public health concern.

The risk of crashes for older drivers relates in part to age-related functional changes, medical
conditions and medications that affect driving ability (Pomidor, 2019). Falls are one such
age-related condition, common among older adults (Bergen et al., 2016), that have been
associated with an increased risk of motor vehicle crashes (MVC). In a systematic review of
15 studies of varying designs, sizes and geographic locations, Scott et al. (2017) found a fall
history to be associated with a 40% increased risk of subsequent MV C, as well as a higher
risk of MV C-related hospitalization and death. The mechanisms underlying the relationship
between falls and crashes are unclear but might result from changes in driving behaviors
and patterns after a fall. Fall injuries may cause functional impairments (e.g., fracture that
reduces range of motion) that directly affect driving ability or behaviors. Falls, regardless

of injury, might also lead to changes in driving behaviors through their psychological
impact. Older adults who fall are significantly more likely to develop fear of falling (FOF)
(Friedman et al., 2002), a concern that can lead to limitations in physical and social activity
(Scheffer et al., 2008; Tinetti & Powell, 1993), self-care and household activities (Liu et

al., 2021), and could potentially result in changes in driving habits as well. Finally, falls
may be markers for age-related health and functional declines that influence both falls and

J Safety Res. Author manuscript; available in PMC 2023 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

DiGuiseppi et al.

Page 3

driving abilities and behaviors, such as cognitive, vision and hearing impairment, gait and
balance problems, and use of psychotropic medications (Deandrea et al., 2010; Karthaus &
Falkenstein, 2016; Pomidor, 2019).

While changes in driving behavior associated with falls or FOF might explain the observed
association between falls and MV C, the relationship between falls, FOF and driving habits
has not been well-delineated. Scott et al. (2017) did not find consistent evidence of an
association between falls and subsequent driving habits from the seven studies identified
that had examined and reported driving habits. These studies were limited by their cross-
sectional design (Forrest et al., 1997; Lyman et al., 2001; Vance et al., 2006), small
samples (Crizzle et al., 2013; Lyman et al., 2001; Marie Dit Asse et al., 2014) and use

of self-reported driving behavior outcomes, which may be subject to bias (Dugan & Lee,
2013; Forrest et al., 1997; Lyman et al., 2001; Marie Dit Asse et al., 2014; MacLeod et

al., 2014; Vance et al., 2006). Only one study examined the relationship between falls

and objectively measured driving habits, assessing 27 older adults with Parkinson’s disease
followed for two weeks (Crizzle et al., 2013). This study found that participants who had
fallen in the past year exhibited more hard braking and drove more slowly than those
without a fall. In addition to the small sample restricted to persons affected by Parkinson’s,
this study did not account for demographic or health-related differences between individuals
who had and had not fallen. The literature examining FOF in relation to driving habits is
similarly limited. One cohort study found that older women expressing high FOF were more
likely to report driving cessation or reduction in the subsequent six years than women with
low FOF, although this pattern was not found for men (Marie Dit Asse et al., 2014). A
study with older residents of retirement communities (71% women) found that FOF was
negatively associated with the number of objectively measured vehicle trips taken per day
over six days’ follow-up, but not with daily distance or minutes for vehicle trips (Takemoto
et al., 2015). Studies in larger samples examining objectively measured driving habits over
a longer period of time could help to establish whether falls or FOF (or both) are associated
with changes in driving habits and driving behaviors among older adults.

The current study aimed to examine associations of self-reported history of having fallen,
and of fear of falling, with objectively measured driving patterns during one year of follow-
up in a large, geographically diverse cohort of older drivers.

2. Materials and methods

2.1. Study design

The AAA LongROAD study is a prospective cohort study designed to examine medical,
behavioral, environmental, and other factors associated with safe driving in older adults.
LongROAD enrollment occurred at five US sites (Ann Arbor, Ml; Baltimore, MD;
Cooperstown, NY; Denver, CO; and San Diego, CA). The study design and population
have been described in detail previously; the study collects self-reported and objectively
measured data on health, functioning, and driving behaviors (Li et al., 2017). A sample

of 3000 drivers with average follow-up of 2.5 years was planned to provide study power
>80% to detect an age-adjusted risk ratio of 3.0 for crash involvement associated with mild
cognitive impairment (see Li et al., 2017). The study was approved by the institutional
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review board at each site, including Bassett Research Institute, Columbia University, Johns
Hopkins University, University of California San Diego, University of Colorado Anschutz
Medical Campus, and University of Michigan. All enrolled participants provided written
informed consent for participation and received $100 at the baseline visit. The STROBE
cohort reporting guidelines were followed for this report (von Elm et al., 2007).

2.2. Sample

Study participants were aged 65-79 years at enrollment, had a valid driver’s license, drove
on average at least once a week, drove one car (1996 or newer with an accessible OBDI|I
port) at least 80% of the time, spoke English, without significant cognitive impairment (e.g.,
Alzheimer’s disease) based on medical record review and a Six-Item Screener score >4
(sensitivity 67.5% and specificity 96.1% for clinically diagnosed dementia) (Callahan et al.,
2002), and resided in the catchment area at least 10 months a year with no plans to move
away within 5 years (Li et al., 2017). Using electronic medical records from healthcare
systems affiliated with study sites, study staff identified potentially eligible patients, sent
initial recruitment letters followed by telephone calls for eligibility screening, and scheduled
eligible, interested participants for a baseline study visit for enrollment and data collection.
Of 40,806 individuals sent recruitment letters, 19.0% could not be contacted by phone,
29.7% declined eligibility screening, 19.0% were ineligible (most often due to no/infrequent
driving or ineligible residence), 25.0% were eligible but declined, and 7.3% (range 5.1
18.3% across study sites) (n = 2990 participants) enrolled (Li et al., 2017). Recruitment and
enrollment were completed between July 2015 and March 2017.

2.3. Driving outcomes

We objectively measured driving outcomes with a device installed in each participant’s
vehicle that collected data when the vehicle was turned on. The device could determine

if the participant was the driver using a Bluetooth receiver to detect participant codes and
signal strengths transmitted by Bluetooth beacons carried by the participant. This study used
data recorded during the first 12 months after the baseline fall history. Driving measures
are defined in Table 1. Driving habit measures were based on previous work (Molnar et

al., 2013a), conceptualized based on three components of the Driving Habits Questionnaire
(DHQ) (Owsley et al., 1999): driving space, driving exposure, and driving avoidance. Two
driving measures - rapid deceleration (“hard braking™) events and speeding events (Table 1)
- served as proxies for unsafe driving (Chevalier et al., 2017; Eby et al., 2019; Williams et
al., 2006). We excluded participants if they were missing all driving measurements (n = 15)
or drove fewer than 14 days or 100 miles during the 12-month period (n = 18). We derived
means and standard deviations for each driving habit measure from the full 12 months of
data. Two variables with skewed distributions (proportion of trips at night and number of
rapid deceleration events) were log-transformed. Speeding events, which were uncommon
(median = 1 event/1000 miles driven), were categorized as any versus none during the
12-month period.

2.4. Exposures

At enrollment, research staff administered questionnaires about demographics, health and
healthcare utilization. We used the following variables as primary exposures: (1) “In the

J Safety Res. Author manuscript; available in PMC 2023 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

DiGuiseppi et al.

Page 5

last 12 months have you fallen down?” (Yes/No), and (2) the 7-item Short Falls Efficacy
Scale-International (Short FES-1), which assesses concerns about falling (categorized as
Low [<11])/High [11-28]) (Delbaere et al., 2010). For those who answered “Yes” to having
fallen, we also asked, “In the last 12 months, have you fallen down more than one time?
('YYes/No).” We excluded participants from all analyses if they did not answer the question
about falling in the last 12 months (h = 16) and from analyses of FOF if they were missing
Short FES-I scores (n = 3).

2.5. Covariates

Demographic characteristics collected at baseline included age group, gender, race, marital
status, educational attainment, household income, work for pay in the past month and
urbanicity of the participant’s residence. Self-reported health characteristics included: vision
with correction (rated as poor to excellent); Patient-Reported Outcomes Measurement
Information System short form (PROMIS SF) measures of physical function, cognitive
health (“applied cognition - general concerns™), depression and anger (HealthMeasures,
2020) (as detailed in Li et al. (2017)); and self-reported driving reduction due to a health
condition in the past 12 months (Yes/No). Moderate and severe categories of physical
(dys)function were combined for analysis due to small numbers. None of the participants
had more than slight concerns about their cognition; these scores were categorized into
tertiles for analysis. We assessed self-reported health-care utilization in the past 12 months
(i.e., emergency department visits [None, 1, 2 or More] or hospitalizations [None/Any]).
Use of potentially impairing substances included assessment of alcohol and medication
use. Alcohol consumption frequency in the past three months was categorized into any
versus none, as few reported more than light-to-moderate drinking. Current medication use
(prescribed and over-the-counter) was collected and categorized according to the American
Hospital Formulary System (AHFS) classification, as described in Hill et al (2020). We
examined medications that act on the central nervous and cardiovascular systems, which
have been associated with fall risk (Hartikainen et al., 2007; Park et al., 2015). Individuals
who reported taking one or more psychotherapeutic, anxiolytic, sedative, hypnotic or
anticonvulsant agent were categorized as taking a central nervous system (CNS) medication.
Individuals who reported taking one or more antiarrhythmic, cardiotonic, or diuretic agent
were categorized as taking a cardiovascular medication.

2.6. Statistical analysis

Chi-Square tests (or Fisher’s exact tests) were used to assess each covariate’s association
with each exposure of interest. Unadjusted associations between each exposure and each
driving habit of interest were examined using separate linear or logistic regression models,
as appropriate. For each driving outcome, we accounted for potential differences in age
group, gender, race and marital status between participants with and without a past-year
history of falls (Yes/No) or concern about falling (High/Low) in all multivariable models
(“base models™). Participants missing data on any of these four sociodemographic variables
were excluded from adjusted analyses (n = 75). Self-reported measures of health, health
care utilization, medication or alcohol use, and additional sociodemographic factors were
assessed as potential covariates if they were associated with both fall history or concern
about falling and the driving outcome measure at p < 0.20. As a sensitivity analysis, we also
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examined exposure to past-year falls categorized as none, one and more than one. Model
assumptions and fit were assessed using residuals, probability plots, and Akaike information
criterion (AIC) as appropriate. All results are reported as beta estimates or odds ratios,

as indicated, with 95% confidence intervals (CI), using an alpha level of 0.05 for testing
statistical significance. All analyses were conducted using SAS University Edition software
(version 9.04.01, SAS Institute, Inc., Cary, North Carolina).

3. Results

Of the 2990 participants enrolled in LongROAD, 2941 (98.4%) had complete data on both
self-reported falls and objective driving measures; 2938 of these (99.9%) also had FOF
data. Adjusted base models examining self-reported falls and FOF included 2866 and 2863
participants, respectively.

A substantial proportion (28.2%) reported having fallen at least once in the 12 months prior
to enrollment, and 5.1% had fallen more than once, while 18.6% expressed a high FOF
(Table 2). Table 2 shows characteristics of the sample by fall history. At baseline, compared
to participants who had not fallen in the past year, participants who had fallen were twice as
likely to report high FOF (28.7% vs 14.6%, p < 0.001). Those with a past-year fall history
were significantly more likely to be female (59.5% vs 50.4%, p < 0.001) and of white

race (91.3%% vs 88.2%, p = 0.015). They also perceived their visual acuity, physical and
cognitive function to be poorer, described more current symptoms of depression and anger,
and were more likely to have reduced their driving due to a health condition and to have
had greater healthcare utilization in the past 12 months, and to use central nervous system
medications currently (Table 2).

Drivers who did and did not report any past-year fall at baseline had similar driving
exposure, driving space and driving avoidance (as defined in Table 1) during the first

12 months after baseline, after accounting for gender, age group, race, and marital status
(Table 3). Participants who fell had a median of four rapid deceleration events per 1000
miles driven versus three per 1000 miles among participants who had not fallen. There
were significantly more hard-braking events per 1000 miles driven in participants who had
fallen in the past year versus participants who had not. Drivers who did and did not report
any past-year fall at baseline did not differ significantly in their odds of having had at

least one speeding event per 1000 miles driven. The difference in rapid deceleration events
was attenuated and no longer statistically significant when group differences in general
concerns about cognition and current use of CNS medications were taken into account.
Neither cognitive concerns nor central nervous system medication use substantively affected
the magnitude, direction or statistical significance of the other results (Table 3). No other
differences in participant characteristics between groups were retained in adjusted models.

Sensitivity analysis revealed similar results for persons with more than one fall and persons
with only one fall in the past year, compared to participants with no falls, except that persons
with more than one fall made a significantly smaller proportion of driving trips during
morning rush hour (adjusted beta = —0.79 [95%CIl: -1.35, -0.22]).
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Nearly all sociodemographic characteristics differed significantly between participants with
high versus low concern about falling. Participants with high concern were more likely to be
female (63.3% vs 50.6%, p < 0.001), ages 75-79 years (30.7% vs 22.2%, p < 0.001), and
non-white race (14.4% vs 10.0%, p = 0.002), and less likely to be married or living with

a partner (55.6% vs 68.6%, p < 0.001). Further, they were less likely to have a Bachelor’s
or higher degree (53.6% vs 66.6%, p < 0.001) or to work full-time in the last month (5.7%
vs 10.6%, p < 0.001), and more likely to have a total household income less than $50,000
(38.0% vs 23.0%, p < 0.001). Differences between participants with high versus low FOF
in perceived vision with correction, concerns about cognition, emergency department (ED)
visits, hospitalizations, use of CNS medications and decreased driving due to a health
problem were similar to differences observed between participants who had and had not
fallen. In addition, participants who expressed high FOF reported poorer physical function
(median t-score 43.4 vs 56.9, p < 0.001) and more often used cardiovascular medications
(32.9% vs 23.9%, p < 0.001) compared to participants with low FOF.

Compared to participants with low FOF, participants with high FOF drove significantly
fewer miles, days, and trips per month (all p < 0.01) and made more trips within 15 miles
of home (p < 0.001) during the 12 months after baseline (Table 4). Driving avoidance

was similar between participants with high versus low FOF, except that the former were
significantly more likely to avoid trips during morning rush hour. Participants with high
FOF, like participants with a fall history, had significantly more hard braking events but did
not differ in speeding events.

After adjusting for additional sociodemographic, cognitive, and health factors, healthcare
utilization and CNS medication use, participants with high FOF did not differ significantly
from participants with low FOF in their driving exposure, driving space, or unsafe driving
(Table 4). However, individuals with high FOF took a significantly smaller percentage of
trips in morning rush hour and a significantly greater percentage of trips during evening rush
hour. Groups did not differ significantly by any other measure of driving avoidance.

4. Discussion

Older drivers who reported at least one fall in the past year had a modestly higher rate of
rapid deceleration events, a potential marker for unsafe driving, compared to adults who did
not report falling. The observed difference was attenuated after accounting for differences in
cognitive concerns and CNS medication use. Otherwise, driving habits measured objectively
over a 12-month period were essentially unrelated to recent fall history. On the other hand,
older drivers with a high FOF drove significantly differently than participants with low FOF;
that is, they drove shorter distances, less often, and closer to home, and demonstrated more
hard braking. Nearly all differences between participants with high versus low FOF were
accounted for by health and sociodemographic differences between these two groups.

Like our study, the systematic review by Scott et al. (2017) did not find consistent evidence
of an association between prior self-reported falls and driving frequency, distance or space.
However, all but one of those studies were based on subjectively-measured driving habits.

The one included study with objectively-measured naturalistic driving (Crizzle et al., 2013)
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was limited to a small number of patients with Parkinson’s disease followed for only two
weeks, but similarly found no significant differences in driving exposure between those who
had and had not fallen. Overall, our data suggest that having a past-year fall history does not
lead older drivers to substantially reduce where or how often they drive. In contrast, FOF
was found to be significantly associated with driving less often and for shorter distances.
Previous research has shown that FOF is associated with cognitive decline, frailty, poor
health, and gait abnormalities (Scheffer et al., 2008). While actual functional declines
influence driving ability, both actual capacity and self-perceived physical, cognitive and
perceptual deficits influence driving behavior (Anstey et al., 2005; Betz & Lowenstein,
2010; Molnar et al., 2013a,b; Molnar et al., 2015). Consistent with past research, we found
that greater concerns about cognitive function and poorer perceived physical function helped
explain observed differences in driving exposure and space between participants with high
and low FOF. FOF may be a marker for perceived sensory, cognitive or physical deficits
that lead participants to limit their driving exposure. FOF has previously been shown to be
associated with restrictions in amount and type of physical and social activity (Scheffer et
al., 2008). Our findings demonstrate that FOF is similarly associated with reduced driving
mobility, with potentially serious adverse effects on access to goods and services and on
social and civic engagement (Dickerson et al., 2019; Oxley & Whelan, 2008; Satariano et
al., 2019; Webber et al., 2010).

We found little evidence that either FOF or a history of falls was associated with avoidance
of difficult driving situations (e.g., driving during rush hour or at night). Evidence from prior
studies is limited and inconsistent. Crizzle et al. (2013) similarly found no evidence that
those with a history of falls had greater objectively-measured driving avoidance. In contrast,
Vance et al. (2006) found that the number of self-reported falls was positively correlated
with a composite driving avoidance score. Regardless of fall history or FOF, older drivers
enrolled in our study generally avoided challenging driving situations, making relatively
small percentages of trips on highways, during rush hour or at night.

Both a history of falls and a high FOF were associated with a modestly higher rate of rapid
deceleration events (RDEs), whch indicate hard braking. Crizzle et al. (2013) also found
significantly more hard braking among those with a fall history in a small sample with
Parkinson’s disease during two weeks of objectively-measured driving. Rapid deceleration
events (RDEs) may relate to near crashes or crashes (Chevalier et al., 2017; Dingus et al.,
2006; Yan et al., 2008), and have also been associated with driving violations (Zhao et al.,
2012) and declining functional abilities (Eby et al., 2019). Cognitive impairment, which is
associated with both fall risk (Deandrea et al., 2010) and FOF (Scheffer et al., 2008), may
contribute to rapid deceleration events (Eby et al., 2019) and poorer driving performance
(Hird et al., 2016; Jekel et al., 2015). In our sample, participants who had fallen assessed
their cognitive function to be poorer than did those who had not fallen. We also found

that participants with a fall history were more likely to currently take CNS medications,
which may adversely impact driving performance. Use of drugs affecting the CNS are
independent risk factors for both falls (Hartikainen et al., 2007; Park et al., 2015) and
impaired driving (Hill et al., 2020; Hetland & Carr, 2014). Accounting for CNS medication
use and participants’ concerns about their cognition attenuated the estimated association
of past-year falls with rapid deceleration events, supporting the concept of underlying risk
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leading to both increased falls and poorer driving performance. It must be noted that the
median difference in rapid deceleration events between those who fell and those who did
not was less than one event per 1000 miles driven.Whether such a small difference translates
into meaningful differences in crash risk is uncertain.

Our results showed that participants with high concern about falling had significantly
lower education level and household income than those with low FOF. Numerous studies
of community-dwelling older adults in diverse countries have similarly documented an
association between lower education and increased fear of falling, after accounting for
demographic, social and physical risk factors (Braga Lde et al., 2016; Choi et al., 2015;
Curcio et al., 2020; Dierking et al., 2016; Kumar et al., 2014; Lee et al., 2018; Mane et al.,
2014; Oh et al., 2017), although a few studies found no association (Malini et al., 2016;
Moreira et al., 2017; Pirrie et al., 2020). Several studies have also noted a relationship

of FOF with lower socioeconomic status (SES) (Kumar et al., 2014; Vellas et al., 1997),
although most studies examining SES have reported no association in adjusted models
(Choi et al., 2015; Lee et al., 2018; Lee et al., 2018; Malini et al., 2016; Mane et al.,

2014). Substantial evidence exists that lower education and income are correlated with
poor health (Glymour et al., 2014). Thus, the greater odds of fear of falling reported by
older drivers with lower education and income in our study may primarily reflect poorer
health, although we did adjust for diverse measures of health in models of driving outcomes,
such as cognitive and physical function, selected medications and hospitalization. Low
education and socioeconomic status may also have a more direct effect on fear of falling,
as Paiva et al. (2020) suggests: “Individuals who live in situations of social vulnerability
experiencing material deprivation, a higher level of stress, fewer options, ..., and limited
access to healthcare services suffer more intense consequences of falls.” Thus, greater FOF
may reflect awareness on the part of socioeconomically disadvantaged older adults of the
potentially more serious consequences for them in the event of a fall. Regardless of the
mechanism, this suggests that social disadvantage may lead to greater reductions in access
to goods and services and to social and civic engagement as a consequence of higher FOF
and associated reduced driving mobility, thus further exacerbating social inequalities in older
adults.

This study had several limitations. Past-year fall history was self-reported. Research
suggests under-reporting of falls by older adults (Ganz et al., 2005; Peel, 2000), which

may have biased results toward the null. However, in the systematic review by Scott et al.
(2017) all studies that specified the method of fall assessment used self-report; hence, our
measure is consistent with other studies examining falls in relation to driving and crash risk.
There were few speeding and rapid deceleration events, which reduced the study’s power to
identify differences between those who did and did not fall in the past year. We were unable
to determine from our data whether participants’ driving habits had changed subsequent to
their fall or to examine temporal relationships between falls and use of CNS medication.
We examined self-reported health characteristics as covariates. While perceived health is
likely to be an important influence on both FOF and driving habits, we acknowledge that
inclusion of objective sensory and physical function may have yielded differing results in
adjusted models. Further, we lacked data on fall injuries, precluding evaluations of fall
injuries’ influence on driving habits. Although study participants were mostly relatively
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affluent, well-educated older drivers, approximately-one-third lacked a bachelor’s degree
and more than half had household incomes below the US average. Nevertheless, the adverse
effects of FOF on driving may have been underestimated due to the sample characteristics.
These same characteristics may also reduce the generalizability of our findings to other
more socioeconomically diverse populations. Participants were recruited at sites that were
selected for geographic diversity and may not represent the general US population. Among
the strengths of this study are its inclusion of a large sample of older drivers recruited at
geographically diverse sites, the use of objective driving data over a 12-month period after
baseline, and the ability to account for differences in demographics, health and functional
ability, and health care utilization between those with and without a fall history, and between
those with high versus low FOF.

In conclusion, we found little evidence that the previously observed motor vehicle crash
risk associated with a history of falls in older adults could be explained by differences in
driving habits subsequent to the fall(s), when driving behaviors are measured objectively.
The few differences in driving habits observed between those who fell and those who did
not were largely explained by differences in perceived cognitive function and use of CNS
medications. Rather than directly causing crash risk, falls may serve as a marker for older
drivers who are at higher risk for motor vehicle crashes due to underlying age-related
changes. We also found that older drivers with high FOF drove fewer days and miles,
made fewer trips, and drove closer to home. Whether FOF itself reduces driving mobility
or is a marker for actual or perceived physical, visual, and/or mental declines associated
with aging or disease, remains unclear. Further studies with prospective collection of data
on falls, fall injuries, and FOF, and examination of changes in driving habits in relation
to each of these, can help to clarify the underlying relationships among them. Clinical
trials may determine whether addressing the underlying factors that may have led to the
fall, for example, careful assessment of cognitive function and consideration of dosage,
frequency or class of medications taken that are known to have CNS effects, is more
effective for reducing crashes than on-road driver training or similar measures to improve
driving practices among those who have fallen. Similarly, clinical trials in persons with high
fear of falling should evaluate the effects on mobility, quality of life, and independence of
interventions to counteract physical, visual, and/or mental declines associated with aging,
and of interventions to identify and access alternative transportation resources.
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