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Abstract

This paper briefly summarizes a laboratory study investigating strategies designed to improve the ability of our most vulnerable drivers, the
elderly, to safely negotiate the most dangerous and demanding of all traffic situations — intersections — through increased use of modern roundabouts.
Compared to conventional intersections, roundabouts have demonstrated the potential to significantly reduce the most injurious (angle) type of
crashes and slow the operating speed of all vehicles, while maintaining a high capacity for moving traffic through an intersection. This research
sought to develop and evaluate countermeasures with the potential to improve the perceived comfort, confidence, and/or safety of seniors in
using roundabouts. Research methods included focus groups and structured interviews utilizing photographs, which had been edited to include
novel traffic control devices. The results suggest that design elements that improve the path guidance for older drivers are necessary to encourage
roundabout use by this group. Recommendations for improved practice related to advance warning signs, guide signs, yield treatments, directional

signs, and exit treatments are presented.
© 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

More crashes occur at intersections, resulting in more injuries
and fatalities, than most other driving situations; and this risk is
exacerbated for older persons who, with their declining func-
tional abilities but increasing frailty, represent the fastest grow-
ing segment of the driving public. It is anticipated that the
population of older drivers will increase from 33.5 million in
1995 to more than 50 million in 2020, which will account for
about one-fifth of the driving population in the United States
(Staplin et al., 2001). Coupled with an overwhelming reliance
by seniors on private vehicle travel to meet their personal mobil-
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ity needs, these trends make it imperative to somehow lessen the
risk of older drivers at intersections.

Over recent years, there has been an extensive effort to
improve the designs of signalized and unsignalized intersec-
tions. An innovative design element that has shown to signifi-
cantly improve intersection safety is the use of modern round-
abouts (Elvik, 1993; Flannery, 2001; Persaud et al., 2001). In
many countries, a substantial number of conventional intersec-
tions have been replaced with roundabouts in order to provide
a safer environment for drivers. In the United States, mod-
ern roundabouts are still rarely used but have been imple-
mented steadily over the last few years and are expected to
become increasingly popular alternatives for context-sensitive
design and/or traffic calming applications within the next few
decades.

Older drivers are significantly over-represented in
intersection-related crashes. Staplin et al. (2001) reported that
between 48% and 55% of all fatal crashes involving a driver 80
years old or older occur at intersections, more than twice the rate
for drivers age 50 or less (23%). Frailty is also an important con-
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Fig. 1. Basic roundabout geometric design elements (Robinson et al., 2000).

tributing factor; an individual’s physical tolerance to the impact
forces caused by a crash is significantly reduced from age 40 on
(Vianoetal., 1990). Because the number of conflict points within
a modern roundabout is greatly reduced, and because all traffic
moves in the same direction, it is an underlying premise of this
research that, by encouraging older drivers to use roundabouts
in preference to conventional intersections, both the frequency
and severity of crash involvement by this group can be reduced.

Fig. 1 illustrates the main characteristics of a modern round-
about.

This research study was conducted to develop and evaluate
countermeasures with the potential to improve the perceived
comfort, confidence, and/or safety of seniors in using round-
abouts. This was accomplished using structured interviews,
together with a simulated approach to and negotiation of a round-
about in which selected characteristics were enhanced, based
on input from earlier focus groups. Four groups including a
total of 41 drivers age 65 and older viewed videos (from a
driver’s perspective) and still photos of roundabouts, then dis-
cussed particular elements of these facilities with which they
had issues or concerns that could affect their willingness to use
the roundabout, or their feelings of comfort or safety. Five spe-
cific types of signs and related traffic control elements on single
lane roundabouts emerged from the focus groups as targets for
countermeasure development and evaluation, as described in this
report.

2. Method

A series of structured interviews were conducted in College
Station, TX, and Tucson, AZ, to evaluate countermeasure alter-
natives developed by the research team to address issues and
concerns raised in older driver focus groups. A total of 31 inter-
views were held, one at a time, with drivers age 65 and older who
did not participate in any other phase of this research. All par-
ticipants were required to hold a valid driver license and drive at
least once a week. The participants, 14 men and 17 women, were
recruited from the community through word of mouth and solic-

itation flyers provided to senior centers. Each person received
$40 for participating in the 2 h session. All participants provided
informed consent as approved by the Texas A&M University
Institutional Review Board.

The countermeasures evaluated in this research focused
on five specific roundabout design elements: advance warn-
ing signs, lane control signs, directional signs, yield treat-
ments, and exit sign treatments. For each design element, three
alternatives were evaluated—a Base Condition, Countermea-
sure #1, and Countermeasure #2. The Base Conditions gener-
ally represented existing standards of engineering design and
practice. The reader is referred to Lord et al. (2005) for a
detailed description and a visualization of the different alter-
natives. A brief description of each alternative is presented in
Table 1.

The countermeasure evaluations were performed in response
to animated video presentations simulating an approach to and
traversal of a roundabout. The animations were constructed
by editing (via Photoshop) static images of enhanced features
(countermeasure alternatives) into the driver’s view of an
existing roundabout. The countermeasures were selected
with the aim of improving the path guidance of older drivers
negotiating a roundabout. The roundabout used as the context
for evaluating the countermeasure alternatives was unfamiliar
to all subjects participating in this phase of the research. The
evaluation process was carried out using paired comparisons
between, first, the Base Condition and Countermeasure #1, then
between the Base Condition and Countermeasure #2, for each
design element, as viewed by a subject using the animation
approach noted above. A Latin-square design was used to
control for possible effects of presentation order.

Each subject viewed the simulated video presentations for
each alternative. Then, the subjects were asked to rate the
perceived change in terms of safety, comfort, and confidence
between Countermeasure #1 and Base Condition, and between
Countermeasure #2 and the Base Condition, respectively. A
separate rating was provided for each of the three attributes
evaluated. A seven point, Likert-type scale was used for these
ratings, where the endpoints (‘1° and ‘7’) represented extreme
negative and positive perceptions, respectively, and the midpoint
(“4”) represented 'no change.” Supplemental interviews elicited
additional comments about subjects’ likes and dislikes relating
to each countermeasure tested.

3. Results

An analysis of variance (ANOVA) was applied to the
change scores generated by the pairwise comparisons described
above to determine whether there were significant differences
between the countermeasures and the Base Condition. ANOVAs
were also applied to the absolute ratings to determine if reli-
able differences existed between participants’ perceptions of
Countermeasure #1 and Countermeasure #2. These results
support recommendations for the use of specific treatments
to improve the perceived comfort, confidence, and/or safety
of older drivers in using modern roundabouts, as reported
below.
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