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. This document ‘synthesizes the. proceedings of the conference on "Research and Development Needed
~ to Improve Safety and Mobility of Older Drivers,” held August 23 and 24, 1989. Joint sponsors of
the conference were the National Institute on Aging, the Centers for Disease Control, the Federal
Highway Administration, and the National Highway Traffic Safety Administration.

A key ob_]ecuve of the conference was to identify the research required to minimize older dnver risk
while maximizing older driver mobility. Specifically, conference participants presented and reviewed
the latest research findings -in functional areas related to driving abilities. They also identified
researchable issues that apply specifically to the needs of the older driver.

, The researchable issues 1dent1ﬁed herein are based solely on parumpant dlscussxon. These issues, and
the order in which they are presented herein, do not necessanly reflect the pohcxes, opinions, or
pnonnes of the sponsonng agencies.

The idea of the conference emanated from discussions between John Eberhard of the National Highway

Traffic ‘Safety Administration (NHTSA) and Dan Foley of the National Institute on Aging (NIA).
~ Eberhard and Robin Barr (NIA) were then assigned by their respective agencies to develop the agenda
and- serve as co-chairmen of the conference. Other individuals who made significant contributions to
the development of the conference were: Constance Atwell, National Eye Institute; Harold Bishop,
NHTSA; Terrence Chorba, Centers for Disease Control; Richard Sattin, Centers for Disease Control;
James Fozard, NIA; Evan Hadley, NIA; Truman Mast, Federal Highway Administration; Sam Yaksich,
AAA Foundation for Traffic Safety; Anthony Yanik, General Motors Corporation; and Stephen Stiles,
American Association for Retired Persons.
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1. »Ihtroductibn

On AugusLZland 24, 1989, a multidisciplinary -

conference addressing the needs of the older
driver was held at the Lister Hill Conference
National Library of Medicine in
Bethesda, Maryland. The conference, "Research

- and Development” Needed to Improve Safety -
and Mobility of Older Drivers," was hosted by
four agencies: the National Institute on Aging.

(NIA), the Centers for Disease Control (CDC),
the Federal Highway Administration (FHWA),
and the National Highway Trafﬁc Safety Ad-
ministration (NHTSA).

Goals

These sponsoring agencies are interested in
minimizing the risks to older drivers
and—simultaneously—maximizing older driver
mobility. The link between relevant physiolo-
gic conditions and driving functions is unclear.
Also, the influence of diminished functional

-abilities on driver performance has not been

adequately determined.

The conference sought to identify the research .

analysts, and - advocates. Federal and state
agencies, universities, medical schools, private
practices, independent consulting groups, vehicle
manufacturing industries, and foundations and
associations such as the American’ Automobile
Association and the American Association for
Retired Persons were all represenied.

The. conference was a two-day event consisting
primarily of plenary sessions and planning
sessions. It opened with welcoming rémarks -
that stated the conferénce objectives and noted
the diversity of issues.” These brief remarks
were followed by the keynote address, which
emphasized the research needs related to the
older driver. -

Four of the conference’s six plenary -sessions
were held on the first day. Each plenary-
session surnmarized current research on a given
topic area as it related to older drivers. The
plenary toplcs were:

« General medical conditions.

required to answer this question. Specifically, + Dementia.
the conference objectives were: .
o ‘ » Cognition..
« To present and review the latest .
research findings in functional areas---— — ¢ Vision. -

related to driving abilities.

« To identify researchable issues that
apply specifically to the needs of the
older driver.

* Additionally, the conference sought - practical

applications of the research -and their implica-

tions as they apply to function and intervention. .

Structure

Because the conference focus was on function

rather than illness, participants - were leading
functional specialists. The conference brought
together 170 specialists in such diverse areas as
ophthalmology, epidemiology,

vehicle safety and design. Participants included
researchers, clinicians, administrators, policy

gerontology, .
. pharmacology, human factors, and highway and

"« Motor control.
» Medication and alcohol.

Each session was conducted by a panel consist-
ing of a chairperson, a major presenter, and at
least two discussants. Most sessions were

— -folowed by a question-and-answer period;
however, few questions could be answered
given time limitations.

At a dinner following the first day’s plenary
sessions, a staff member of the House of Rep- .
resentatives related recent Congressional events
— 7 affecting older drivers. A second dinner speak-
er discussed Transportation 2020, a national
planning effort in which the country’s highway
transportation needs are being assessed through

the early part of the 21st century..
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The plenary sessions continued t.hrough the

moming of the second day, at which time the ~

group broke for lunch and listened to an ad-
.dress on recent research findings of the
National Institute on Aging.  After midday,
the seven concurrent planning sessions began.
At these sessions, participants identified future

e

‘research- directions in each of the following -

topical areas as they relate to older drivers:
» General assessment.
~+ Vision assessment.

~—« Functional assessment.

« Driver intervention.
« Vehicle desigx}.
« Highway design.
e Bésig research.

The objective of the planning sessions was to
determine discrete researchable issues. Al-
though the format of the sessions varied, most
planning session leaders made brief prepared
statements, citing specific ideas and parameters.
They then distributed blank cards on which
participants were - asked .to note preliminary
research issues. Following this, session leaders

presented the issues to the groups for discus-’

-sion and refinement.

The planning sessions were followed by a
consolidated summary session in which the
- researchable issues identified during the
planning sessions were itemized. - Conference
closing remarks followed the summary Session.

~ About This Report

This document, which is a synthesis of the
conference proceedings, places particular em-
phasis on the plenary and planning sessions.
It has been organized to parallel the general
structure of the conference itself. Special
presentations—the conference welcoming and
closing remarks, keynote address, and dinner

.. and luncheon speeches—are summarized in

Chapter 2. They provide in-depth background

‘on the issues. .
of the plenary sessions for each of the func-

Chapter 3 contains a synthesis

tional areas. Chapter 4 documents the issues
emerging from the planning sessions; it- also
includes a summary of the consxderauons
behind the issues.

~—

Completing the document are three appendices.
Included in the appendices are the conference
agenda, a list of the participants, and the rosters
of each planning session.
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2. The Older Drlver

'[_afflc Safety and Mbblhty

Research issues related to the safety and

mobxlxty of older drivers were identified, and
background and-overview information provided,
in several special presentations complementing
the conference plenary sessions. Experts and
senior officials from the fields of transportation
policy and planning, transportation research,
behavioral and social research, and injury
epidemiology and control drew on their respec-
tive backgrounds to summarize current findings,
ongoing efforts, future ~plans, and = pending
issues with regard to the older dnver Speci-
fically, speakers addressed:

¢ Broad changes proposed for the U.S.
roadway system to meet the needs of -
- older drivers.

« The latest findings from research on
aging.

P ~Trends in public sector funding of
older driver programs and research. -

« Prioritization of older driver research

issues - identified during the con- = -

ference.

Synopses of these special presentations—made
during the conference opening session, in din- -
ner and lunch ‘addresses, " and:-in- closing
nemarks—are included in this chapter.

Proflle of the Older Driving
Population

- In welcoming participants to the conference,

Adele Derby, Associate Administrator for Plans
and Policy of the -National Highway Traffic
Safety Administration (NHTSA), established the
needs and concerns of the older driver, and
placed them within a societal context:

« The American population is aging.
o Older Americans are healthier.

wealthier, and more mobile than were
previous cohorts.

N

« Most older Americans are licensed
drivers and take most of their trips by
automobile.

« Mobility, especially by automobile, is
essential to the lives of older Ameri-
cans. ' ' - S

-« America’s-roadway system—its roads,
signs, vehicles, licensing, and train-
ing—was designed for healthy 25-
year-olds, not-for older drivers.

The challenge is to adapt this system to pro-
mote the mobility and safety of older persons
in the face of limited funding at all levels.
Specific issues for consideration include:

* Roadway design. Most researchers

© agree that roadway changes could
assist older drivers. Such changes
include larger and better-illuminated
-signs, improved roadway markings,
and improved left-turn geometrics
(such as separate left-turn lanes). All

— .of these changes, however, are expen:
sive to implement. Given their cost,
how important are roadway improve-
ments to the safety -and mobility of
older drivers? And, more fundamen-
tally, should roadway desigr criteria
be changed to reflect an older dnvmg
population?

» Vehicle design. Can controls and dis-
_ plays be adapted to serve older drivers
berter? Do current restraint system
designs and crashworthiness standards
properly balance the protection re-
quirements of older versus youngcr
occupants"

-“Ur_iver licensing. Current licensing
examinations are inexact, crude tools
for certifying driver ability. How can
these examinations be improved, and
at what cost? How should medical
history and treatment affect licensure?
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‘o Driver.training. Recent results in the ' cumb later to secondary complications, such as

State of California suggest that current _ sepsis.
retraining programs for older drivers . \ '
may reduce traffic violations and crash - .. Are older drivers at greater risk of crash
~injuries. Will these results hold true . involvement? The answer depends on how risk
for a broader populaton? Can the is calculated. For example, based on the
current retraining course be improved? number of crashes sustained by older drivers
' : : ) - in relation to the .number-of licensed older
Ms. Derby concluded her remarks by advising drivers, crash risk is no higher than that for
participants to think broadly, but realistically, drivers in general. With regard to absolute
in meeting the conference objective of identify- number of crashes, which is a statistic of
ing and  prioritizing the short- and long-term - interest to both departments of motor vehicles
older driver research agenda. : and insurance companies, the older driver poses
, o no special problem. However, when crash risk
Issues in Older Driver Research is correlated with exposure to risk, differences

between younger and older drivers do arise.

A number of complex issues surround the e . .
central question of gnsuring the mobility and. F_or e"ample- if Driver A drives 5 000 mllgs a
safety of older drivers. These include examin- year and has one crash, and Driver B drives

ing the trade-offs between mobility and safery =~ 100,000 miles a year and has two crashes,
and those between the risks and benefits to Driver B is—in terms of absolute number of

older drivers and society as a whole. Other crashes—twice as hazardous a driver as A.
issues revolve ‘around developing and im- Correlating crash risk and exposure to risk (that
plementing transportation policies in answer to - .- ;S' number ofomgles driven), Driver B’s per-
the specific needs of the older driver. In the ormance 1 ’l. umes be_tter than .A s. Thus,
conference keynote address, Dr. Patricia F, when considering crash risk per mile, the older
Waller, Director of the Transportation Research dnvey may constitute the.rnost hazardous group
Institute at the University of Michigan, ex- of drivers in the population. :

plored many of these issues at length. This risk of crash per mile driven is Jlowest for

oy ' — ¢ «...._ ___drivers in their late twenties up to their middle
Mobility Versus Safety - fifties. Crash risk begins to climb in the late
50s with the rate of risk increase accelerating

There are always tradeoffs between mobility . with increasing age. As a group, older drivers
and safety regardless of-the population segment try to limit their driving to times and places
under consideration. These lradeo.ffs, however, where risk is lower; they avoid driving at night,
become most critical when dealing with the in-heavy traffic, or in other more demanding
older segment, which is increasing both in circumstances. ‘Even though older drivers
number and in proportion”to the total driving restrict themselves to safer exposure, their crash
population. -~ rate_increases. Such a relationship has special
‘ _ implications for the employment of older
. ‘Mobility is essential to the well being of all dﬁge,g in situations that ,fqufr? them to meet
persons but is of special significance to older driving schedules on a routine basis.
-individuals. Although it is obvious that health _ ~ : -
can affect mobility, it may be overlooked that The Older Driver COhOI‘t

mobility can also affect health. Safety and
- health are a key concem when discussing older

drivers. It is well established that, as a group,” - The - changing dem?graphlcs of " our po pula-
older drivers are more likely to be seriously tion—the so-called "graying of America"—are
injured or killed in a crash of given severity. - mirrored in our driving population. Between
. This increased vulnerability is associated with . 1976 ‘and 1986, the number of licensed drivers -
both immediate and delayed consequences of in North Carolina incregsed by 26 percent. In
crashes. Older drivers who survive crashes are the same decade those drivers age 65 and older
still more likely ‘than younger drivers to suc- increased 83 percent, while those age 75 and
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‘older increased 131 percent. Drivers younger
than age 25 actually decreased as a proportion

- of the total licensed population. Consequently,
whatever enhanced risk older drivers may pose’

may lead to heightened problems as their
numbers and driving increase.

Cohort differences may, to some extent, dimin-
ish this effect. Today’s drivers of age 65 and
older differ from the drivers of age 65 and

older 20 years ago; in tum, they also are -

different from those who will be 65 and older

20 years hence. These differences (e.g., years
of driving experience, eic.) are especially
marked for older female drivers, who have
shown especially great increases in number
licensed and amount of driving.

Cohort differences may result in unprecedented
problems among older drivers. For example,
the nation’s older population currently uses
medications at a higher rate than the population
in _general; they may also use alcohol. How-
ever, 25 years from now, the older driver
.cohort may consist of many individuals who
routinely use drugs whose effects on driving are
still largely unclear. The possible interactions
with aging are also unclear. —

. The bottom-line message is that it cannot be
assumed that the characteristics of today’s older
drivers will necessarily be the same as those of
older drivers at any future time.

Defining the Older Driver

If aging drivers show -an increasingly ac-
celerated risk of crash, and if society- as a
whole is put at greater risk given the rising
numbers of older drivers, why can’t drivers
“above an age-associated with an unacceptable

risk level be removed from the licensed popula- =~

tion? The problem is not that simple, for these
reasons: '

- There is a difference between chrono-
logical age and functional age.

« There is no agreement as to the defi-
nition of "older" driver.

« There must be no appearance of.
discrimination against older people in

- denied automatically.

. efforts made to protect the public'
from - potentially hazardous drivers.

« There is a shocking lack of basic
information for use in developing’
rational policies to determine licen-
sure qualifications.

» The highway transportation system
was never designed with the older
- driver in mind.

Each o_f these factors is described below.-

Chronological Age Versus Functional Age.
While available evidence shows a gradual
deterioration in performance associated with a
gradual increase in crash risk, the data are
based on group performances. The individual
performances that make up these group -curves
look very different. Driver A may begin to
show decline in the early 50s and be totally
unable to. function by age 60; Driver B may
continue with little apparent difficulty until a
much later age. £lder drivers in fact show the
greatest variability of any age group. This
variability in performance on various measures
of cognition, vision, complex reaction time, and
other driver-related skills has been well docu-
mented. While the probability of deteriorating
performance increases with increasing age, this
fact of individual variation means that no speci-
fic chronological age may be singled out as an
appropriate age at which a license should be
‘ Indeed, no State has
~such a policy. )

It is also claimed that this group of drivers
may show the gredtest within-subject varia-
bility; that is, the same driver may perform -
quite differently from one time to the néxt. -
The implications for licensure are obvious;
‘ordinarily only one. passing performance is
required, and the applicant may take the test
again and again until he or she does pass.
Because the probability of deteriorating per-
formance rises at. an accelerating rate with

-—~--—"increasing age, a few States have instituted
. more intensive evaluation beginning at a speci-

fic chronological age such as 69 or 75. ‘These
practices and their effectiveness have not been
fully examined, nor is there sound evidence

.. that the-more intensive evaluations are effective

in improving older driver performance.
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Definition of "Older.” "Older" probably is
most often defined as "65 and vlder,” although
some studies classify drivers in their late 40s or
early 50s. into this category. However, "65 and
-older" can be misleading. Because the curve
showing increased crash risk is accelerating, it
can be argued- that drivers in their 60s are, as
a group, qualitatively different from those in
their 70s, and certainly different from those in
their  80s. Consequently, some investigators

have attempted to classify drivers into various

"older" groups, such as "young-old" (55-64),
"middle-old" (65-74), "old-old" (75-84), and

"very old" (85 and older). Such classifications- -

can be useful reminders of the differences
among —different older- groups, but it is also
important 1o remember that individual members
of these categories may not adhere to the
overall norms. . «

Age Discrimination Versus Administrative
Liability. Efforts to remove older drivers from
the licensed population in the absence of clear
evidence that they pose a significant hazard will
“almost certainly result. in legal consequences.
On the other hand, States’ immunity to suit has
been removed or greatly limited, and driver
- licensing administrators have been brought into
court for licensing drivers who then proceeded
‘to cripple or kill other highway users. For
example, suppose a given State, which requires
licensure .renewal in person every 4 years,
_renews a license for someone age 93. Three
years later, that driver runs a traffic signal and
injures someone. It is then discovered that for
the last 2 years, the driver in question has
scarcely been able to see or has shown evi-
dence of extreme confusion. Can the licensing

agency truly defend its position that the driver .

was apparently problem-free 3 years: earlier?
Should overwhelming evidence that the proba-
‘bility of deteriorating performance is rising
rapidly as age increases be ignored? This
example is not entirely hypothetical. Licensing
authorities are _having to defend themselves
from such acuons —

Lack of Adequate Guidelines. No basic. infor-
mation is available for effective evaluation of
the age at which performance is adversely
affected. Even in the case of pilots, for whom

much more expensive and thorough evaluations -

~ have been conducted, the information does not
~exist. A 1981 report of the National Institute

on Aging (NIA), which examined age 60 as a
mandatory age for retirement of airline pilots,

.concluded "that there is no convincing medical -
. evidence to support age 60, or any other speci-

fic age, for' mandatory pilot retirement." How-
ever, it also found that:

"age-related changes in health and per-
formance influence adversely the ability
of increasing numbers of individuals to
perform as pilots with the highest level
of safety and, consequently, ‘endanger the
safety of the aviation system as a whole.
Moreover, the panel could not identify
the existence of a medical or per-
formance appraisal system that can single
out those pilots who pose the greatest
hazard because of early, or impending,
detenorauon in health or performance.”

; The report recommended that the age-60 limit

for air carrier pilots-in-command and first

— —officers-be retained. It also recommended that

the Federal Aviaion Administration. or other
appropriate Federal agéncy conduct the research
necessary to consider changing the age-60 rule.
Whether, and to what extent, such information
exists 8 years later is not readily available, but
it is at least as important for hcensmg drivers
as for licensing pilots.

The Highway Transportation System. Although
aging and its accompanying impairments are

- real, it is also important to recognize that the

highway transportation system has really never

‘considered the older highway -user. To the

extent that driver licensing programs have been
designed at all, it is to qualify the young be-
ginning driver. Vehicle design is only begin- =
ning to consider the capabilities and limitations
of older drivers. And, finally, highways are
built according to standards based on per-

- formance measures of young males. -

System Modifications Aimed
at the Older Driver

Modifications to -accommodate the older driver

- can be made in four major areas as follows. °

« Driver evaluation.  Our~-licensing
programs are desperately in need of
better information on what d@vers can
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and cannot do and what skills and
capabilities are truly related to safe
driving, Furthermore, if pro-
* cedures are to be .adopted, it is
. necessary that they be politically:
acceptable and reasonably priced.

» Driver training. Training or retraining
older drivers is' finally being rec-
ognized as a possible approach to
modifying performance of. this age
group, many of whom have never
experienced any formal driver edu-
cation. Because their problems are .
often different, the usual driver educa-
tion designed for young beginning
" drivers is not appropriate.

-»  Vehicle modification. The automotive
industry is finally considering the
older driver in vehicle design, but
again, much of the necessary research

- has not been conducted.

* "Highway modification. The roadway -
itself can be modified so as to facili-
tate the driving task for older users.
Drivers do not need to adapt to the
highway transportation system; the
system can be made flexible to adapt
to driver needs. No one functions at
optimal level at all times, and our
highway transportation system must
take into account the characteristics of

. the real world driving population and
not be designed for a hypothetical
ideal.

Implementation of these modifications will help

older drivers meet their own transportation
- needs for as long as possible. This self-reli-
ance in turn benefits the larger society in two
ways:
1. By facilitating the driving task for all
roadways users. To the extent that

the driving task is facilitated for the
older driver through improved signing

" and highway markings, simplification

of dash displays and vehicle controls,

and more effective driver evaluation
procedures, all drivers are helped.

The same signing improvements that

help the older driver also help the

fatigued driver, the preoccupied
driver, the impaired- driver, the
driver who, for whatever reason,
may temporarily be functioning at
Iess than optimal level. - .

2. By reducing the transportation.burden
.on the larger society. To the extent
that the community can enable older
persons to continue to meet their own
transportation needs, the community is
less burdened by these needs.

It should be noted too, that transportation

~ needs will not cease with loss of licensure.

Effective ways to coordinate licensing programs
with alternative transportation for older citizens
need to be developed so that, as older drivers
experience restriction or denial of - licensure,
they can be directed toward other community
resources and services to meet therr transporta-
tion needs. R

- The American populaﬁon is aging; with - this -

increasing age comes change, some of which

- "may affect driving performance. Restriction of

driver exposure is not an acceptable first solu-
tion. In this regard, Dr. Waller urged con-
ference participants-to consider the "availabie
research information and evaluate it critically.
“She also noted that an information base is
needed around which to develop a system that
enables an older person to function effectively
and safely for as long as possible before being

- moved into alternative transponation programs.

Highway Systems of the Future

Major current and prOJected efforts address the
broad issue of the nation’s~surface transporta- -
tion program; aspects of these specifically
target the needs of the older driver. Two
speakers at the conference’s dinner summarized
key public and pnvate sector undertakmgs in
this area. :

Congressional Plans and Progress

The Interstate Highway System will be com-
pleted in 1993.
surface tmnsportauon programs are expected to’
undergo a major redefinition. This redefinition
will undoubtedly address the-needs of the older
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driver. Caryll Rinehart, a professional staff
member of the Public Works and Transpor-
" ‘tation Committee of the U.S.. House of
Representatives, discussed key congressional
efforts in this regard.

Glenn Anderson, Chair of the Public Works
Committee, has long supported highway safety;
he is especially committed to highway construc-

tion improvements that will benefit the older .

driver. Recently, Rep. Anderson authored a
study conducted by the National Academy of
Sciences (NAS) that identified problems which

© . may inhibit the safety and mobility of older

. -drivers. This study, authorized by the Surface

Transportation Assistance Act of 1987, dove-

tailed with an ongoing related project initiated

- by the Transportation Research Board (TRB) in-.

1986.

——

The recommendations of the NAS study panel'

will be reviewed by the Subcommittee on
Surface Transportauon as part of its overall

highway™ safety focus in connection with the-

highway reauthorization process. Subcommittee
Chair Norman Mineta has made it clear that
his mission is to preserve and enhance safety
through a - continued—and even - ex-
--panded—TFederal commitment :o safety research,
safety applications, and safety projects. This
expanded commitment will include a
reexamination of funding levels and require-
ments for highway safety construction and
hazard elimination, projects to ensure that the
needs of older drivers are addressed through
improved safety design, devices, maintenance,
or a combination of these strategles

Transportation 2020

Carlton C. Robinson, Executive Vice President

of the Highway Users Federation, described a-

major 2-year undertaking of the public and
private sectors to design and develop a surface
_ transportation program that will enhance the
safety and mobility of all highway users in the
year 2000 and beyond. This effort, called
Transportation 2020, was initiated 10 fulﬁll two
objecuves

1. Prevent worsening traffic “conditions
and gridlock from becoming a per-
manent feature of life. Tmfﬁc_ is

!

increasing in every part of the
-~ country; in many areas, it is' ex-
pected to double by the year 2000.
At the same time, 52 percent of
the nation’s pavement needs work,
42 percent of its bridges are defi-

~ cient, and 61 percent of peak hour -

travel on urban interstates is con-
gested, up 50 percent since 1975.
Unless corrective action is taken,
the cost of traffic congestion—
' measured in time- lost from work
‘and other delays—may increase by.
as much as 400 percent in the
coming years.

_-2. Establish a national “transportation
plan that addresses the increase in
traffic related to the mobility needs of
a growing economy. The use of cars
and trucks underpins the” nation's
economy. Every product moves by
road at some point between production
and consumption, and 93 percent of
American workers commute to their
jobs by motor vehicle. In addition,
reliance on the private vehicle is
growing: for example, 80 percent of
the trips by persons older than 65 are
currently made in automobiles.

The Highway Users Fedemtion is recommend-

ing the Transportation 2020 plan to Congress
for enactment as the surface transportation
program beyond the Interstate.

Transportation 2020 Plan Components. The

Transportation 2020 plan evolved from=a' series
of 65 public forums held across the country in

1987 and 1988 and a follow-up conference, the

Highway Users® Congress on Transportation
Futures, held in- Washington, DC. The plan

.calls for specific programs to ensure a high

quality of road and bridge maintenance, im-
prove highway safety, relieve urban congestion,
expand Interstate-type highway service into
areas not presently served by Interstates, and
protect service on existing Interstates.

The plan also would Set goals and measure

progress toward relieving traffic congestion and-

solving other problems. In urban areas, it

would improve both roads and transit services.
In rural areas—particularly those that- are -
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economically depressed—it would wupgrade

roads and bridges and help develop scenic

~ routes to serve growing numbers of tourists and .

creanonal dnvers

Trafﬁc safety would receive mcreased empha51s ,

under Transportation 2020. Funding of specific
techniques for reducing fatalities and increasing
roadway safety—such as improved and properly
maintained signs, signals, and markings—would
be increased. Traffic safety would also be

enhanced by increasing the fundmg for research

and development

Implementation of Roadway Improvements to
Enhance Safety and Mobility. The Highway
-Users  Federation has recommended a 10-year
research program on intelligent vehicle highway
systems and has stressed the implementation of
current traffic management actions t0 enhance
both safety and mobility. For instance:

* .Every U.S. city could improve the
movement of surface traffic through
if§-Signalized intersections using on-
“the-shelf technology and equipment.
This upgrade could be done either on .
an areawide basis and involve several
hundred intersections or it could be
confined to a single arerial or cor-
ridor. ‘

+ Similarly, funds could be invested
today to use the best, brightest, and
newest street and guidance signs,
signals, and pavement markings to
help the aging traveling public.

In addition, in cooperation with the” Federal
Highway Administration (FHWA), the Federa-
- tion is sponsoring a workshop on implementa-
tion of the roadway .improvements recom-
mended in TRB Special Report 218, "Transpor-

tation in an Aging Society." These recommen-

dations include:

+ Inclusion of a performance standard’
for-signs in the Manual on Uniform
~ Traffic Control Devices (MUTCD).
The standard should be based on the
minimum distance needed by older
drivers for visibility. The standard
may require bigger and brighter signs
and wider use of advalxce signs.. -

Development of systematic procedures
by State and local govemments to

~ inspect and maintain signs to ensure

their optimal condition, mounting,
contrast, and retroreflective per-
formance. ‘

‘ ‘Provision of roadway markinés (i.e.,

painted edge lines, raised pavement
markers, and post mounted markers)
that meet the highest accepted stan-
dard by State, county, and local

. agencies. -

Greater emphasis by State and local

govemnments on routine inspection and
maintenance of roadway markings,
including their retroreflective
performance. I

Evaluation by local and state’ traffic
engineers of intersections with signal
timing that assumes a walking speed
of 4 feet per second or faster. At
intersections regularly used by older
persons, traffic engineers should either
(1) phase traffic lights to provide
adequate time for older pedestrians to
cross or (2). provide pedestrian-
activated signals, refuge islands at the
median, or other design improvements.

* Local goveniment enhancement of the .

pedestfian environment by incor-
porating pro-pedestrian features into
subdivisions and redevelopment plan

" approvals and into zoning regulations.

Conformity to the standards recently
adopted by the MUTCD to ensure
uniformity in pedestrian signals among

- communities. In addition, the mean-

ing of those standards must be com-
municated to the public more exten-
sively by local traffic- safety officials.

Development of a procedure for deter-
mining the need for dedicated lefi-
tum lanes by the American AssoCi-
ation of State Highway Transportation
Officials. It s'hould'proviae guidance
on use of this procedure in the ngh—
way Deszgn Guide. :
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Results of Recent Research on ,

Agmg

During the 15 yea.rs' in which the NIA has

funded basic research on the topic of aging, the
field has grown enomnously. Ms. Matilda
Riley, NIA Associate Director for Behavioral
and Social Research, discussed highlights of
Institute research at the conference luncneon
presentation. T

NIA research has resulted in an enhanced un-

derstanding of older adults, an understanding

far removed from earlier stereotypes. For
example, it is now known that not all of the
*. declines concomitant with aging are universal,
inevitable, or irreversible. Further, methods of
intervention have been developed that can help
individuals adapt to aging declines—or some-
times even prevent them.

Fhese results are exciting, but they barely touch
on the array of problems facing older adults.
One of the most pressing of these problems is
driving. While NIA-supported work hints at

how basic research can contribute to resolunon :

of the driving problem, answers are still too
few. .

General Findings =~ .

Four general findings derived from NIA’s basic
research relate to the older driver:

1. Research- must address population
diversity.

2. Core research is needed to make -
accurate predictions.

3. Interventions must be carefully
planned -

4 Future research must address the
dnvmg environment. :

The findings are summarized below.

Research Must. Address Population Diversity.

Much recent research does not acknowledge the
diversity of America’s older population. Be-
cause it is based instead on averages, _this
research is likely to misrepresent the popula-

. training completion.

tion. Classifying older Americans into various

subgroups enables researchers to better account .
for the population’s diversity. Classification

schemes include grouping by chronological age,
degree of disease or disability, and functional
status. Of these, the last method is probably
the -most useful, since it best allows for.
group—and individual—diversity. Functional
status can differ from moment t0 moment
(depending, for example, on the stress of a

given driving situation),

In the future, researchers. must evolve classi--
fication systems that are meaningful with regard
to older drivers. A minimal goal might be to

- produce accident statistics for older adults

subdivided by relevant aspects of thelr diver--
sity. -

Core Research Is Needed to Make Accurate
Predictions. 1t would be tempting to predict
that the accident rates ‘and driving patterns of .
future cohorts will show an improvement over-
today’s cohort of older drivers—even without

planned interventions. Such a prediction can-

not be made with any certainty or accuracy;.
however, because each succeeding birth-cohort
differs from its predecessors in the way it ages.

To address this 'difference, a core of research

~on cohorts of people who are not yet old is

needed. Data from this research can be used
to predict how future accident rates and driving
patterns will likely differ from current rates and
patterns. Without this research cére, our ability
to anticipate future driving needs and patiems

- will be severely constrained.

Interventions Must Be Carefully Planned.
Training and other methods of intervention
work extremely well in a variety of areas.

~ Research shows, for example, that a single

training session for subjects healthy in one kind
of reasoning can have a beneficial effect on
their performance as much as 7 years after

Interventions work best when they are planned
with a detailed knowledge of both the task to
be performed and’ the targeted population.
Careful analysis of -the problems of older
drivers is therefore doing much to identify -the
likely structure of successful interventions.
This approach, cautioned Ms. Riley, must be -
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maintained, since premature interventions that
fail because of insufficient planning can damage
the credibility of the intervention method.

Future Resedrch Must Address the Driving
Environment. In studying the problem of older
drivers, researchers must be concerned not only
with the drivers themselves but also with the
environment with which these drivers interact.
This environment . includes the present and

possible future design of vehicles and other .

modes of transportation, the design of highways
and road signs, and the social sitnations in
which driving occurs. (An interesting concept
related to this last is the possibility of a "co-
pilot.") Although the environmental element
has been noted in the past, much further con-

sideration and a great deal more research are

needed. Subsequently, successful interventions
can—and must—be made in the driving
environment, not only in the driver.

Ordering of Researchable Issues

At the conclusion of the concurrent planning
sessions, conference participants gathered for

another plenary session. Here, session leaders .

presented lists of the researchable issues identi-
~ fied in each session.

- Following the presentations by individual’

session leaders, ' Richard Pew, from Bolt
Beranek and Newman Laboratories, Inc., sum-
marized the issues identified. .

Concluding Remarks -

In the —concluding session, Dr. Richard
Waxweiler. from the Centers for Disease Con-
trol (CDC) and representatives from the other
sponsoring agencies described in general terms
the status of research within their respective
agencies related to older drivers and pedestrians
and the applicable procedures for funding
research activities. It was emphasized that fim
research agendas are not yet in place; staff
from these agencies are currently working
together to develop a cohesive plan for Fed-
erally sponsored research. Interagency agree-

ment on such a plan is expected in the months

“ahead. o

The conference was characterized as a means
to elicit the opinions and judgments of.a wide
array of professionals engaged in research that
has implications for improving older - driver
safety and mobility. The results and recom-
mendations of the conference, along with
information " from many other sources, will
provide the basis for decision making in chart-

ing the directions and substance of a coopera-

tive Federal research program for the future.
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3. Plenary Sessions

. The "Research and Development Needed to
Improve Safety and Mobility of Older Drivers”
conference featured six plenary sessions
focusing on functional topics related to - the
- older driver. The sessions were conducted over
" a 2-day period, with four on the first day and
two on the moming of the second. Some 170
functional specialists attended the sessions.

Each of the sessions was chaired by a specialist
. in the subject under consideration. -A primary
" presenter introduced the topic at somé length,
presenting a detailed overview of the issues
surrounding the subject and the current and
_ projected research efforts being made in the
area. Supplementing the primary presenter
were between one and three discussants; these
authorities brought out specific aspects of the
subject matter for further consideration. At the
conclusion of the formal presentations,
questions from the audience were solicited and-
discussed by the plenary session panel

members._

The information presented in the sessions was

used as a framework for the planning effort -

" conducted on the aftemoon of the second day.
This planning was directed. at identifying
researchable issues for unprovmg older driver
safety and-mobility.
The topics of the six plenary sessions, in the
order in which they were presented, were as
follows —_ , .

1. General medical conditions.

2. Dementia.

3. Cognition.

4. Vision.
5. Motor control.
6. Medication and alcohol.

' This chapter presents a synmesis of the

information covered in these six plenary ;

_sessions.

General Medieal ,,Conditions

The plenary session on General- Medical
Conditions was chaired by Dr. Adrian Ostfeld,.
a physician epidemiologist at” Yale Medical
-School. The primary presenter was Dr. Julian
Waller, a professor of medicine in the geriatrics
~unit at the University of Vermont. - Dr. Waller
provided an overview of the epidemiologic and

medical conditions that are commopn among -

older people. - -~
Dr. Robert Wallace,- who added to the
presentation from the perspective of
gerontologic  epidemiology,

Wallace heads the Department of Preventive
Medicine and Environmental Health at the
University of Iowa. Finally, Dr. Sheldon

‘Retchin, chair of the Division of Geriatric

Medicine at the Medical .College of Virginia,
spoke on issues of subtle impairments and
combinations of illnesses. He addressed the
limitations and impllcatlons of using different
~models for assessmg the functional capabxlmes
1llness model as an altemative approach for the
study of the medically impaired driver.

Common Medical Conditions

It is well known that older people have higher

rates of chronic disease. Heart disease, chronic
obstructive pulmonary disease, arthritis, - and
diabetes are all' chronic diseases with high

- prevalence rates among older adults. . In- his

presentation, Dr. Retchin noted that almost 40
percent of persons 75 years old and over have
“developed some glucose intolerance (Adams and
Collins, 1987). Further, at least two of these
conditions—heart disease and diabetes—have
‘been related to an increased risk of accidents
and dnvmg incapacity (Waller, 1967; Frier et
al., 1980).

" Dr.- Waller related that most studies of -the

effect of "cardiovascular disease on an older
driver’s performance have been conducted using
drivers whose condition was already known to
motor vehicle agencies. Most of these studies,
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~ status.

~ such as those completed in W.ashinéton and

California during the 1960°’s, have concluded

~ that drivers known to have heart disease have

nearly “a twofold ‘increase in crash risk.
However, a Vermont study (Naughton.et al.,
1982) involving a representative sample of

‘drivers hospitalized with ischemic heart disease

did not show an increase in crash experience,
nor was there an increase for those with more
severe disease. A study performed in Sweden
(Ysander, 1966), which differed substantially in
study design, also found no such increase.” The
Swedish study identified disease at the time of
licensure but had no information about the
driver’s current medical status; in contrast, the
American studies were based on current health
Also, Waller (1987) indicated that
persons with heart disease were more likely to
stop driving entirely or to reduce their mileage

~and  avoid driving in high-risk situations.

Unfortunately, none of the studies examined

- whether drivers with heart disease who -are

known to licensing agencies are typical of most

drivers with this condition.

One study of drivers with heart disease and
other medical conditions -(Waller and Goo,
1969) found that only about one-fourth of the -

excess crash experiences involved obvious

clinical episodes, while many of the remainder
were attributed to inattention. Another study

“(Bellet et al., 1968) found that many drivers

with heart disease showed electrocardiographic
changes as they drove in heavy traffic. These
data suggest that the clinical contribution to’
crashes often may be quite subtle. Therefore,
evaluation of drivers with cardiovascular disease
should involve consideration of functional status
such as frequency and severity of angina,
syncopal ~ episodes, or shortness of breath.

However, rehabilitation professionals generally

assume that drivers are functionaily capable if
they can drive well enough to pass a simple
driving test. These measures do not consider
the level of safety with which the driver

. performs, the ability to perform under less than .

optimal environmental circumstances, or the
ability to perform over time.

Another problem Dr. Waller cited is the lack of _

studies that evaluate the combined effects of
multiple diseases - or normative aging on
functional severity, Most studies of medical
conditions and crash risk have focused on one .

~ persons with heart disease: the

medical condition at a time, ignoring the fact
that the individual with heart disease, for
example, may also have diabetes and
hypertension, that a seizure pattern may be
caused . or exacerbated by alcoholism, or that

‘the older driver with diabetes, heart disease, or -

Alzheimer’s disease probably also has
normative changes that include reduced night
vision, glare recovery, and <ontrast sensitivity. -
Table 1 shows the frequency of these comorbid.
conditions for persons with ischemic heart
disease. As Dr. -‘Wallace observed, it may not
be the presence of one or more diseases that
constitute the salient risk factors, but rather the
net impact on functional status. The session
highlighted the need to examine crash risk in
relation. to the individual as a person rather
than as the carrier of a single disease.

Table 1. Comorbid conditions for
persons hospitalized with ischemic heart
disease-
Condition % of patients
High bi»ad pressure . ........ 41
Lung disease . ............ 23
Arthritis. . .. ... ... e 14
Depression . .............. 13
Diabetes ................ 12
Alcoholism . .. ...... ... ... 11
Cerebral vascular diseass :
(TIA.and stroke) . . ......... 11
‘Severe vision problems .. .......9
Peripheral vascular disease . .. .. 8
Deafness ................. 6
Kidney disease . ............ 5

Dr. Waller noted that the same study limitations
apply to persons. with diabetes mellitus' as 1o
study
populations usually are known 1o departments.
of motor vehicles, the presence or absence of
other diseases is unknown, and the data are not
age-specific. Also, the studies in general have
not kept up with changing treatment
technology. Recent treatment techniques seek
much tighter control of blood glucose levels to
avoid renal, cardiac, or visual complications in
the later stages of the disease. Data from the

- Diabetes Control and Complications Trial,
- however, show that under this stricter regimen,"

hypoglycemic episodes are more common.
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(DCCT Research Group, 1987). Furthermore,
other recent studies (Pramming et al., 1986;
Holmes—et- al., 1983) indicate important
cognitive changes with only modest levels of
~ hypoglycemia at times when the driver may be
totally unaware of the condition.

_Because crashes involving alcohol consumption
and alcoholism usually affect younger drivers,
the role these factors play in crashes of older
drivers has largely been ignored over the years.

However, new information has revealed that -

alcohol consumption may affect the older driver
more severely than~ the younger driver. -
Research, therefore, is needed to evaluate safe
levels of blood alcohol content for older
drivers. Psychotropic drugs and medications
may a.lso warrant attention.

Lmle, if any, research has been done regardmg
frailty as a factor in driving capability, noted -
Dr. Waller, although it is potentially important
because of the fast-growing group of older
female drivers.
information available about the crash risk of
older persons who drive for employment, such
as school bus and taxi dnvers

Both Dr. Wallace and Dr. Retchin observed
that some common yet less glamorous
conditions, such as arthritis, should be

considered in relation to accident risk. Though ~

as yet unstudied for its influence on driving

capability and injury, arthritis has a relatively .

high prevalence rate and may lead to impaired
mobility that can interfere with driving
performance. Almost half of the community-
dwelling population- 75 years old or older are

afflicted with some form of arthritis (Adams

and Collins, 1987).
- Research Models‘

Medical impairment implies disability due to
poor. health resulting from specific diseases
which are thought of as end-organ dysfunction
(e.g., cardiac) or metabolic. deficiency  (e.g.,
diabetes). - Dr. Retchin noted that although this
approach is helpful, the link between the

physiologic and functional capacity of the -
- . individual is the important factor in driving.

Disease is a "condition" .of injury, whereas
impairment is an "anatomical, physiological,

Furthermore, there is little

intellectual, or emotional abnormality or loss"
(Nagi, 1976). For example, cerebrovascular
disease may lead to a stroke, but the residual
effects are more accurately described as
impairments, not disease.

In searching for a practical approach toward the
impaired older driver, most researchers have
focused on medical disease rather than
functional impairment. @~ For example, the
majority of medical care for the elderly today
is predicated on the disease model, and, at first
glance, it appears to have conceptual appeal as
a strategy for identifying medically impaired
older drivers.  However, although specific
discases have been targeted for study in relation

.to driving skills, heterogeneity in disease

expression and comorbid illnesses has seriously
confounded attempts to use a disease-specific
model.

Expression of disease in aged persons 'is
unpredictable as a model of function. One
example of this problem is the Prospective

- Payment System, introduced through the

Medicare program. Despite substantial declines
in inpatient costs (Vladeck, 1984), the
diagnostic categories, or - diagnostic related
groups, used in this system have been poorly
correlated~ with health care needs, such as
rehabilitative care for recovering hip fracture

" patients (Fitzgerald et al., 1987; Minaker and

Rowe, 1985). A disease model has also been
shown to be faulty in its predictive capacity for
functional outcomes involving older adults.
Williams and Hadler examined the ability of
three groups of older women from a range of
social settings that reflected increasing
dependency and found that manual dexterity

_._was the highest predictor of the ability to live

mcfependemly (Williams et al., 1982). Yelin et
-al. (1980) reported "that disease states in
rheumatoid arthritis were less predictive of the
capacity to-work than functional indicators.
The need for institutionalization of elderly
persons has also been shown to pivot more on
functional status and less on . diagnosis
(Williams et al., 1973; Rubenstem et al 1984)

One Jpractical approach to studymg the problem

.of multivariate disease with differing levels of
'severity is through a severity of illness model.

Over recent years, an enormous amount of

. work on patient classification systems has been
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devoted to assignment of patients to different -

severity of illness levels based on diagnostic
and clinical data. Most of this work has been
to improve the predictive capacity of resource
utilization. For instance, renewed interest in a-
.more _functional approach to geriatric care
through comprehensive assessments has arisen
recently.  This--approach has been widely
adapted for specialized multidisciplinary care
units. It has improved functional outcomes
effectively,
institutionalization, and even lowered mortality
(Rubenstein et al., 1984). Use of a severity of
illness index, as compared to diagnosis alone,

. has also explained more than 60 percent of the
variance in health care resource use by elderly
persons (Horn et al., 1983).

~ Any of several methods could be unplememed
- for measuring severity of illness appropriate to
the study of medical impairment and driving
using' clinical data relatively accessible through
the Medicare program. The first, called
staging, refers to measurement of disease in
discrete levels of progression with increasing
severity. Staging algorithms are largely
disease-specific, with discrete categories based

on the biology and physiology of the condition.”

Although a number of staging algorittims are
available, each follows the same concept
" (Gonnella et al., 1984), for example: stage 1,

disease with minimal severity; stage 2, disease

limited to one organ system, but with greater
likelihood of complications than stage 1; stage

3, mult1ple organ involvement with poor -

prognosis and  greater likelihood of -
complications than stage 2; stage 4, death
likely. As pointed out by Gonnella et al.

(1984), staging is conceptually’ modeled on the -

disease process itself and may or may not be
related to specific outcomes.
" . controlling for severity of illness, computerized
algorithms have been developed (Jencks et al.,
1984).

Several investigators have developed generic
severity indices as measures of illness intensity.
For example, Hom and her colleagues have

developed the Severity of Iliness Index that | -

determines the level of illness severity based on

- “seven dimensions (Hom and Hom, 1986a).

This index has been computerized for wider
application into the Computerized Severity
In’dex (Hom and Homn, 1986b). One of the

Teduced the need for -

To aid in

best known and most widely used .severity of
illness measures is the medical illness severity
grouping system (MedisGroups). MedisGroups,
which was developed using as a quality
-assurance instrument, uses ‘admission data on
clinical and laboratory variables to determine
severity of iliness (Brewster et al., 1985). It
uses "key clinical findings" indicative of illness

* severity and is based on clinical judgment.

MedisGroups has been applied to medical,
obstetrical, pediatric, and surgical illnesses
(lezzoni and Moskowitz, 1988) and has- beeh
shown to be predictive of in-hospital deaths. .
Pennsylvania has mandated the use of
MedisGroups for hospitals Statewide. However,
use of a severity of illness model for
determining driving capabilities requires either
the availability of claims data or new
approaches to data collection and monitoring.

A member of the audience noted that, while
working on a study in Vermont, he had focused
on the work of Hom and others in determining
measures of functional impairment. He found,
however, that. published studies, including the
Social Security approach, deal with factors that
can be observed now, whereas licensing deals
with a prospective issue. He pointed out that
researchers lack the ability to translate what is
observed now about an individual to how it
relates to daily living and the relative driving
risk over the next driving period.

Dr. Retchin discussed the functional model
developed by the Social Security Administration
for its disability insurance and Supplemental
Security Income programs. The severity of -

“illness model that has been implemented in .

these programs serves ‘as an altemative
approach to the disease model, although more

-- -data_are necessary to duplicate such an effort

for older drivers. To qualify for assistance

- under either of these programs, an individual

must have a "medically determinable
impairment." For instance, for arthritic patients
to qualify- for assistance, roentgenographic
evidence of joint destruction and restriction of
normal range of motion must be documented.
Assistance for visual impairment requires
documentation of loss of more than 80 percent
of normal "visual efficiency." Although the -
impact of the adoption of a severity of illness
model on Social Security disability programs is
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unclear,
appealing for this application.

Use of the "social model” for research was

proposed by Dr. Wallace. This model involves
the study of the social reasons that force

impaired persons to drive under adverse— =

circumstances, such as having no altemative
mmsportation for critical needs (e.g., doctor
visits).

explored.

_ Pﬁysician’s Role

Dr. Retchm next - addressed issues
difficulties regarding the physician’s role in the
evaluation of .medical impairment. Although
recent judicial decisions have placed at least
part of the responsibility for evaluating drivers’
medical impairments on physicians, they are

understandably reluctant to assume this role.

The physician’s role may be critical to primary -

data collection to assess severity of illness;
however, the medical evaluation of older drivers

should be limited to special circumstances, and -

this role needs further clarification. The role of
the physician should be to provide technical
information, not to . determine licensing.

"Although the clinical information supplied by

. physicians is an important component of the

overall evaluation, the decision to provide
assistance is an administrative one based on

“specific clinical criteria.

Table 2 shows the training required of

- physicians for assessing the sevgrity of illness

in older drivers. While visual function could
be assessed by optometrists or ophthalmologists,

~most of the measurements now in routine use

can be applied by technicians with modest
training. Moreover,

“functional parameters (e.g., reaction time -and

handgrip strength) are not routinely available in

‘most physicians’ offices.

The physician’s role in evaluating cognitive
impairment is a particularly thorny one and
deserves special comment. First, previous work
indicates that, although older drivers appeared
to limit their driving -based on psychomotor and
visual  dysfunction, - significant - cognitive
impairment failed to influence driving status

the approach seems conceptually

'Changes in the residential and social
environments to address ttus problem should be

and

assessment of some

- (Glosser et al.,

‘10 be

because the drivers were unaware of their
impairment (Retchin et al., 1988). Secoad,
medical decisions for patients with significant

‘cognitive impairment are among the most

difficult for heaith professionals to make
1985),-_and professional
responsibility is often neglected in this area
(Cassel and Jometon, 1981). Third, because
cognitive impairment is often subtle, significant
declines are frequently undetected -even by -

‘physicians.  Therefore, if physicians are to

evaluate older drivers for medical impairments,
structured mental status testing should be

- included. Onc.strategy for conducting this type

of testing is to introduce a mental status
instrument (Pfeiffer, 1975). as a screening
device at the time of licensure.

 Finally, Dr. Retchin observed that the
inclusion of physicians in the evaluation of

. older drivers is not likely to bring clarity to the

assessment process. Like other professionals,
some ~ physicians are likely to be overly
sympathetic and worry more about the patient’s
autonomy than public safety. Others may be
too concemed about the potential for
professional . liability and may be overly
rigorous in defining the functional skills
necessary for driving safely. Medical care

~ includes too variable a degree of personal
in . physician-._.

advocacy for uniformity
assessments to be realized.

Méthodo/ogi’cal Issues

Issues of methodology in epidemiologic study
emerged repeatedly throughout the session and
became one of the thematic concems of the
conference.

One of the first requirements for epidemiologic -

study is the ability to define which individuals
with an alleged condition or characteristic are
included- or excluded. - "Although
theoretically many conditions. may adversely

* afféct driving ability, the exact relationship for

at'least some of these may never be determined
because researchers cannot agree upon
sufficiently precise cntena to define the

.condition.

The nelative rarity of the crash phenomenon

makes sampling problematic and complicates
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Table 2. Areas of assessment of illness seventy for older dnvers and the

A techmcal tralmng necessary for evaluatlon

Specific
Function measurement(s)
Vision Static visual acuity
Dyﬁamic visual acuity
Peripheral vision =~ . -
Hearing Tones, speech, )
' lateralization
- Cognition Judgment memory,
' attention
Stre_ngth _ Haﬁdgrip, leg
' ‘ ~ strength
Stafnina‘ -~ Exercise tolerance .
Mobility Range of motion,
reaction time
Risk of Risk appraisal
unexpected o .

medical event

<

N/A = Not applicable.

1

Audiometry

Test

Snellen

N/A-

Go_ldman' boM

' Mental status

Dynamometer
Cybex

Exercise,

-treadmill test .

Physical exam, goniometer,
electronic timer

" Medical history, physical

exam, labs

Most frequently requires physician evaluation.

2

Training required

Modest

N/A

Moderate
Mbderate
Mbderéte to
Significant'
Modest® —--
Significant'
Significant

to moderate®

Significant'

Strength 'and mobility assessments require significant fraining, but heéith brofeséionals

other than physicians receive substantially more instruction in these areas.

_ the study of older drivers who tend to drive
fewer miles and under different environmental

circumstances than do younger drivers. In .

addition, the number of older persons with
certain medical conditions is extremely small
for study purposes. Patients from specialty
clinicc and hospitals often are markedly

atypical, representing greater severity overall or

at the moment of referral or unique diagnostic
or management problems.

A member of the audience brought up a
dilemma, i.e., a large sample size should be
used to reflect the community; yet, accuracy
decreases as sample size increases. Dr. Waller
responded that for certain less common medical
conditions, researchers will never be able to do
definitive studies but will have to extrapolate

" from knowledge of other medical conditions
that have somewhat comparable symptoms. -
Health maintenance organizations (HMOs) may
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be useful in these efforts because they may
provide a large sample that is more

representative of the community with better
’ standardxzauon of diagnostic’ criteria.

Dr. Retchin presented three study designs to
consider for the evaluation of the effects of
medical impairment on driving capability: a

‘concurrent, Or prospective, cohort study; a

historical, or retrospective, cohort study; and a
case-control study (Fletcher et al,

case-control studies, but they require large

sample sizes to detect significant differences
“among groups because accidents are relatively

rare’ events. Furthermore, cohort studies rely on

either previous records of exposure,-as in the

historical cohort, or laborious data collections
for the concurrent cohort. Due to infrequent
outcomes of interests (accidents), case-control

" studies may be the most efficient method for
" determining the risk of medical impairment.
. Dr. Wallace pointed out that because case-

control Studies can be done more quickly and

inexpensively, they should be encouraged.”

However, they can address only certain
questions because some . consequences of
accidents among cases may preclude health
evaluation.

Regardless of the type of study performed; the

selection of appropriate control groups is
crucial. The selection of cases and controls

and the measurement of exposure must be:

conducted as rigorously as in randomized
controlled trials to avoid spectrum, selection, or

other biases. Spectrum bias occurs when
subjects are selected . from- immoderately
different groups; it leads researchers to

. conclude’ mistakenly that an evaluation is

clinically useful (Ransahoff and Feinstein,

1978). For example, researchers studying the.

risk of accidents in demented drivers might find

“it appealing simply to select drivers from a

dementia referral clinic and -compare their

-driving records with a randomly selected group

from the- community. This approach would

inflate the risk associated with dementia and.

underestimate the risk associated with other
medical conditions commonplace in referred
patients.  Selection bias results when the
process of selecting case and control groups is

_not- equitable. - Cases-are selected on the basis -
*of a particular outcome (e.g., acmdents) so that

1988). .
Cohort studies have.less potential for bias than -

szimpling a control grohp from the same source -
is not possible. To avoid these biases, the
cases selected should be incident cases.

The criteria for -determining crash risk is also
an issue. One consideration is whether crash
risk should measure per unit drivers or per unit
miles. A second determination is whether to
compare drivers having specific characteristics
with the average for all. drivers, with drivers:

" representing the safest group permitted to drive, -

or with the highest risk group routinely
permitted to drive.

Dr. Wallace stressed the need for a common
taxonomy and used the term ‘“elderly" in

- illustration. The assignment of a specific age

threshold for any screening program would
misclassify persons from a functional
perspective. The impact of chronic disease on
accident risk is really an issue of the impaired
driver and not an issue of age. Distinguishing
between normmal aging - and disease s

- unproductive from a preventive viewpoint. The

term ‘implies that the declines associated with
‘aging are irreversible and that they are not
related to detectable and preventable
environmental causes nor to the pathogenesis of
_conventionally defined diseases. These
implications are incorrect: Some cognitive and
physical skills important to safe driving are
subject 10 training and improvement.

Hesearchablé Issues

The followmg research recommendations
emerged from the session.

» Establish a committee of researchers
and motor vehicle licensing personnel
“to develop guidelines regarding the
appropriate types of person and/or
exposure denominators to be used for
comparison with drivers with medical
conditions. _

m—

» Determine the interaction of features
of normative aging and specific
medical conditions on overall crash
_risk and crash type.

 Determine the extent -and nature of
the mteracuon of ‘two or mofe’

———
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medical conditions in one person on
overall crash risk and crash type.

Study crashes among older drivers
involving the abuse of alcohol and

- other substances for content levels and

other driver characteristics. .

Examine the risk of different levels ~

of severity of medical impairment on

driving capabilities using secondary
data analysis and case-control
research. Study designs to consider
are, in diminishing order of strength,
a concurrent (or prospective) cohort
study, a historical (or retrospective)
cohort study, and a case-control study.

Document the pattern and range of
normative and pathological decrement
over a specific licensing period and
develop driver screening m