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ABSTRACT

This study examined fault in a set of fatal traffiashes that occurred on state roadways in Flgpidaarily in the
year 2000. A case-study approach by a team ofedainvestigators examined data compiled from &esaof
sources, including traffic homicide reports andsbracene photographs. Crash types were idenitifiedhich older
drivers were significantly over- and underrepresdrin fault. Finally, for crashes in which oldeivers were at
fault, various contributing factors were identifiédcluding driver errors. Older drivers were ovepresented in
fault by a factor of 1.37 when compared to yourdyérers in the data set. Older drivers were sigaiftly over-
represented in fault in left turn crashes versuoning traffic and cross traffic. Consistent waitther work, older
drivers were responsible for more intersection thamn-intersection crashes. Among other factorsjudging
speeds of other vehicles, failure to observe otbaicles, disregarding traffic signals, and impmofisallowed)
left turns were the major driver errors in intetgat crashes. Sudden loss of control and drivindennthe influence
of alcohol were the major contributing factors onrintersection crashes. Around 10 percent of ccasitributing
factors indicated confusion, inappropriate actmmillegal maneuvers; with over two-thirds of theseses being
attributed to drivers aged 75 and up. Another irtgrt finding of the study is that investigatindiodrs have a
tendency to frequently use the term “failure tddjieght of way,” rather than identifying more sjfeccontributing
factors. Because of limitations of the researctho@ology, additional study is recommended.

WORD COUNT = 250
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INTRODUCTION

The U.S. has experienced a tremendous demographgitton in recent decades. The elderly constitegrly
thirteen percent of the population of the Unitedt&. This group of people, aged 65 and abovegisasing in
percent of the population every yeér?). By 2030, there will be about 70 million oldergpde, that is, 20% of the
entire population and more than twice the numbér9i®9 @, 4). Senior citizens now constitute the fastest gnowi
segment of the United States population. SimildrBnds toward an increasing number of older dsiveve been
well documented in the recent past and are expéctedntinue in the future(5, 6).

A rapidly increasing number of older people mayuisgjthe urban landscape and transportation sysiems
be reinvented to cope with the demographic tramsitif society. How to design more accessible living
environments and to help the elderly maintain nityhih the wake of their growing number are sigrefit
challenges to society. In 1995, the average daegrican made 3.4 trips per day, totaling 24.4 snger day,
which works out to be about 7.2 miles per tdjp (An increasing number of older adults will contg to travel,
both as drivers and as pedestrians, as they agerefated changes could be relevant to safe drpp@miprmance.
From an older traveler’s perspective, highway sigmd other traffic control devices are frequently large
enough, not bright enough or not properly loca®&®®). Complex intersections can be too confusingraxadired
walking speeds can be too fast for many older gedas @).

To investigate various factors potentially affegtwider drivers, this paper examines contributexgdrs of
fatal crashes in which the older drivers were imedlas at-fault drivers. The analysis involved stigating the
crashes on a case-by-case basis, looking for drrediicle, environment and roadway factors thathnigve
contributed to the fatal crashes. Individual dd¢anents plus photographic evidence were compilexbsess
whether more general deficiencies such as inadegigit distances, inadequate pavement markingdegquate
pedestrian safety measures, etc. existed at afispgta. Driver behavior and driver errors werdead, and vehicle
speeds were reconstructed where possible. Theoftied research was to identify crash types in Wioicler
drivers were more frequently at fault, and thenneix@ contributing factors in those crashes. Adrett
understanding of factors contributing to older dr& crashes will help engineers and policy makexgeate a
more accessible transportation system.

LITERATURE REVIEW

Motor vehicle crash rate comparisons by age andeyeare usually based on the extent to which dsiren
particular age/gender category are injured or welin crashes. A number of studies have idedtifigh crash
rates or certain prevalent crash types among dlidesrs @, 9). Owsleyet al find that older drivers have among the
highest rates of motor vehicle collision involverhpar mile driven of all age group$0j, and McGwin and Brown
conclude that both younger (15-34) and older dsi\{éb+) have higher rates of fault in traffic crasiiL1). In this
study, failure to yield to the right of way was tlkeading contributor of crashes caused by oldeedsi followed by
lack of vehicle control and then misjudging of i distance. Older drivers had higher faultsatden turning
maneuvers were involved, particularly left-hanchtu@1).

However, others argue that older drivers are hbigher risk for traffic crashes, even when expesu
measures such as number of driver licenses arédeped. In a study of driver licensing rates ins&alia, Tay
found that increasing the number of licenses issoetlivers in age cohorts of 60-69 and 70 and allad little to
no impact on increasing the number of fatal cragh®s A Finnish study also showed no significant @age in
crashes per kilometer when older drivers (65+)idgwhabits and crash rates were compared to aatartyup of
younger (25-40) driverdl8). Janke argues that the use of accidents peramifemeasure of risk exaggerates the
apparent risk of low-mileage groups, including oldevers, because people driving low mileages tend
accumulate much of their mileage on congestedstigets with two-way traffic and no restrictionaafcess, while
high-mileage drivers typically accumulate mosthafse miles on freeways or other limited accesswagd where
the driving task is simpledd). Langfordet al echo this conclusion by showing that, regardlésge, a lower
annual distance traveled increased the chancesirg bwvolved in crashes by six-folds).

While some studies show that older drivers causerferashes that are severe in natérd @, 16), other
studies show that their age-related vulnerabibfyutts in a higher risk of fatality. ket al conclude that drivers older
than 74 years have much higher driver death rae¥ BT compared with drivers aged 30-59. This staldp
shows that age-related fragility begins to incrdaestsveen ages 60—64 and increase steadily withnathgrage,
accounting for about 60-95% of the excess dea#is r@r VMT in older drivers, depending on age graug
gender 17). A study by Zhang indicates that physical diités increase the risk of fatality by a factorfofor
drivers 75-79 years of age and a factor of 3.5Hose 80 years and over. However, in the age g8éujz4, the
same study shows that medical/physical conditieesdwt appear to be related to risk of fatal)(
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Pending roadway and environmental causative faatiorgers in fatal single-vehicle crashes are galher
assumed to have responsibility for the crash. Hewelder drivers are characterized by crashesving more
than one car, especially at intersections. In génthe literatureX7, 18, 19, 20) suggests that older drivers are
more frequently involved in intersection crashemtbther age-specific driver groups. These driustally enter
into the intersection violating the right-of-way @ficoming vehicles from other directions and thgrakolved in
fatal crashesl). Thus other vehicles hit the vehicles of oldevehs more than the vehicles of older drivers hit
other vehicles16, 20, 21, 22). When considering crash prevention among oldeeds, Daigneault concludes that
prior crashes are a better predictor for crashthiak prior convictions. These trends steadilygase with each age
group, from 65 years old to 80 years or mdi®.(

A number of potential factors have been cited angindies investigating the causes of traffic crashe
among elderly drivers. Hu finds that a numberaatdrs correlate with increased crash involvemgrilter
drivers, including demographic attributes, limitetts in performing physical activities, chronic caimhs, physical
features, psychosocial characteristics, symptomg dse and other health-related fact@3.(Owsley suggests
that visual processing impairments increase criagklamong older drivers. The study shows that nw@dgr drivers
meet the legal requirements for licensing despatérty vision impairments that elevate crash rikR.(A study by
Mortimer indicates that there is a substantialéase in risk of fatal crash involvement by oldetewhivers in
darkness. The crash involvement for these driveegsaater in multi-vehicle crashes where they titels in the
side or rear by another vehicle, and single-vehicdshes where they run off the road on a straigttion 24).

Educational programs that promote safe drivingetfias among seniors are a popular approach for
addressing driving safety, but their safety bertedit yet to be demonstrated. A study by Nasvadtimgoat crash
rates following attendance at a mature driver etimiecgrogram found that drivers 75 years and olderprisingly,
had an increased rate of crashes following atteswlahthe program. Further, there was no effecubsequent
crashes for younger men and women of all ag&s (Roenkeset al showed that older drivers’ field of vision can be
improved by training in a driving simulator, buathresults were only durable for about 18 monthbkauit
retraining @6).

The effect of driving cessation on older drivers ganerally been shown to be negative. Fonda et al
showed worsening depressive symptoms in older addien driving stopped or lessenéd)( Freeman et al
correlated driving cessation with entry into loegn care. In this study, elderly who had receodlgised driving
and those who had never driven showed higher hazdidng-term care entry. Furthermore, for ttaedly in a
household with no other drivers, this became aapeddent risk for long-term care entBg).

METHODOLOGY AND DATA SET

The research presented herein is part of a latgdy snvestigating contributing causes of fatafficacrashes
involving drivers of all ages. A major objectivethe research was to provide an in-depth anabfsike
relationships between the ages of the at-fauliedsiand different aspects of roadway, traffic, Wwegtand other
related contributing factors. This portion of gtady focuses only on crashes involving older dgveThe scope is
limited to fatal traffic crashes because of theam@nce of ameliorating such serious crashes, tohngider drivers
have been shown to be more vulnerablel{, 18), and because of the wealth of additional dataaai on fatal
crashes.

A goal of the research, therefore, was to go beybadlata currently available from the Florida Ticaf
Crash Report (FTCR), incorporating data from addai resources. Crash reports are often lackimigiail,
especially regarding driver attitudes and actiomsking it difficult to differentiate causative facs and assign fault.
A key source of information was obtained from therida Highway Patrol (FHP) and local law enforcerne
agencies in the form of Traffic Homicide Investiggt(THI) reports. Photographs of the crash scevere
obtained from the law enforcement agencies anddon +£DOT's video log system. Where necessary vsies
were conducted to gain better insight into questiba sites.

The data set originally consisted of 2080 fatathkes that occurred on state roadways of Floridanapily
in the year 2000. A total of 3,825 drivers wereoiwed in these crashes, of which 3585 were revieagepart of
the study of at-fault drivers; the remaining casese eliminated either because age or fault staiukl not be
identified. Of the 3585 drivers of known age aadlf status, 1764 were at fault, and 1821 weranhtzult. The
median age of the at-fault drivers was 38 yeaifse fiode of the ages was 19 years indicating that ofdhe at-
fault drivers were very young. The kurtosis is naga which indicates that the age data has alfidtibution with
short tails. Overall, 474 older drivers were irnved in fatal crashes and at 301 were found to fieutt(64%).

To identify contributing factors, the study usedaae-based approach where available data for eash c
was examined in great detay a diverse team of homicide investigators, redeas, traffic engineers, and safety
engineers. Contributing causes were identified dhasethe detail investigation of the photographthef
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intersections, officer and witness statements,gabspeed limits at the intersections, actual spemxitions and
travel lanes of the vehicles, etc. A simplifiedt gtatistically significant approach of frequemtstributions, called
overrepresentation factors (ORF) was used to exathimresults of the case studies. This methodssdon the
approach used in the Crash Analysis Reporting Bnuiient (CARE) software?). An ORF indicates whether a
factor occurs more or less frequently in a subketashes than in its complement. The ORF was cosdpior
various crash sub-types as follows:

_A

ORF = "= _ A+B
R_comp C

C+D

Where:

A = number of positive outcomes for the set

B = number of negative outcomes for the set

C = number of positive outcomes for the set’s comglet

D = number of negative outcomes for the set’'s comphat

R _set = proportion of positive outcomes for the set

R _comp = proportion of positive outcomes for the set'snpdement

For instance, given the 3585 drivers in the stuetyaf which 474 were older and 3111 were not}ysix
four percent of the 474 older driveR et = 301/(301+173)=0.64) were found to be at fauhilavonly forty-seven
percent of the 3111 younger driveRs ¢omp = 1463/(1463+1648)=0.47) were found to be at falihis implies
that fault was overrepresented in older driveriait ORF of 1.35QRF = 0.64/0.47).

An ORF of 1.0 indicates that the characteristicuogén the crash subset at the same rate thaé# iathe
complement of the set. An ORF higher than one sé#aat the characteristic occurs more frequentthénsubset
(i.e. is overrepresented), and an ORF less thammaas that it occurs less frequently in the st th its
complement. The default overrepresentation thidslged by the CARE researchers for high levelsvef- or
under-representation are 1.5 and 0.667, respegtiidlese numbers mean that a characteristic canitigo be
highly over- or underrepresented in a data séieifcharacteristic occurs 50% more or less frequémthe
observed set than in the complement. The basheafverrepresentation method is that it is unjikkht a
countermeasure will reduce the crash rate of éesgtalcohol-related crashes) below that of iteglement (non-
alcohol-related crashes). Thus by focusing onlfiigherrepresented characteristics within a setetls an
increased chance of having a productive result.

The overrepresentation method is very useful ifeddhtiating trends between two different crashsstsh
However, the reliability of this factor dependstba sample sizes of the two subsets in considerafidne smaller
the sample size, the less significant the restdtimprove its usefulness in looking at smalleradsgts, such as
those involved when examining only fatal crashies,researchers in this project have extended theepd of
overrepresentation to include confidence inter¢@ls). The overrepresentation factor is very &mio a relative
risk, which is the ratio of percentage of positbases from the total population to the non-positages from the
total population. Hence the CI for an overrepréestion factor was computed using techniques sinildhose used
for relative risk factors.

()
Var = A + c
(A+B) (C+D)

LL = ORF * g Z¥Va

UL = ORF * =@

Where:

LL = Lower limit of confidence interval

UL = Upper limit of confidence interval

z = z-statistic given the selected confidence inteag. 1.96 for 95% confidence
Var = Var (In ORF) = Variance of the natural log of the overrepréaton factor

TRB 2008 Annual Meeting CD-ROM Paper revised from original submittal.



Alam and Spainhour Page 6 of 13

Using this approach, one can be 95 percent cornfiiahthe true overrepresentation of fault in olde
drivers is between 1.249 and 1.460.

RESULTS AND DISCUSSION

Figure 1 examines the distribution of at-fault awad-at-fault drivers in the data set by age. lguFe 1, bars are
used to represent the percent of drivers in eaetcagort, while lines are used to indicate the remalh drivers in
each cohort when normalized by the total populaiticime state within that cohort. For drivers ygenthan 25 and
older than 64, at-fault drivers outnumber not-atifdrivers within each age group, while not-atifalrivers
outnumber at-fault drivers for age groups betweeard 64. When the driver ages are normalizedhéyatal
population within each age group, the not-at-fdrilters follow a bell-shaped curve, with the higherash
involvement of not-at-fault drivers per populatisteady in the 25 to 54 year old range, and loweolfter and
younger drivers. However, for at-fault driversg thend is generally reversed, with the rate oflciavolvement
per population higher for younger drivers, decreg$or drivers up to age 74, and then increasiragrafpr the
oldest drivers. This implies that extreme oldedt gounger drivers are much more likely to be attfadnen
involved in a fatal traffic crash.

Fault Vs. Age Cohort
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FIGURE 1 Distribution of at-fault and not-at-fault drivers according to age

As stated previously, older drivers were involvediv4 fatal crashes and were responsible for 3@l fa
crashes (64%). Table 1 shows crash types andypels-bf the crashes in which older drivers werfaat. The
categorization scheme was develop following arnahieview of all the cases in the study, andexditure review of
related studies wherein crash data is being suraethby crash type code @0, 31, 32, 33). It is primarily based
on crash types used in the General Estimates Sy§&&8) crash databas#) (with enhancements for classifying
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TABLE 1 Crash Types of Crashes Caused by Older Dvers

Older At-Fault | Other At Min Max 95%
Type Sub-Type Fault ORF Cl Cl Confidence
No. | Percent| No. | Percent (LL) (UL) Level
E Initial Same Direction 9 3.0% | 13 0.9% | 3.365 | 1.452| 7.801 Over
c
S Slng!e Vehicle Control Loss While 0 0.0% 2 0.1% 0.000 N/A N/A N/A
% Turning . . '
5 |Jun Into Opposite Directions/Cross| 66 | 5199 | 72 | 4.9% | 4.455 | 3267| 6.075  Over
2
l‘_E Turn/Merge Into Same Direction 5 1.7% 1B 1.2% 1.350.505 | 3.608 Unsure
g, | Evasive Action To Avoid 0 | 00%| 2| 01%| 0000 NAl NA N/A
= Turning/Merging Vehicle
< | Initial Opposite o o
O Directions/Oncoming Traffic 62 20.6% | 130 | 8.9% | 2.318 1.759 3.055 Over
o Backing 1 0.3% 3 0.2% 1.62( 0.169 15.%2 Unsure
S 2 [Not At Fault From Left 21| 7.0%| 64 44% 1595  0.9902.570 Unsure
n ©
@ & | Not At Fault From Right 20| 6.6% 71 4.9% 1369 0.8472.214 Unsure
[
- Not At Fault Unknown Direction 1 0.3% 4 0.3% 1.2150.136 | 10.83 Unsure
3 < | Forward Impact With Control Loss 1 0.3% 37 25% | 0131 | 0.018 | 0.954 Under
b} o
g E Sideswipe Angle 0 0.0% 3 0.29 0.000 N/A N/A N/A
o
Onﬁ Head-On 16 5.3%| 121 8.39 0.643 0.387 1.066 Unsure
E Ramp Departure 1 0.3% 3( 2.1% 0.162 0.022 1.183 uténs
% Forward Impact 2 0.7% 9 0.69 1.080 0.235 4.974 thsu
% Left Roadside Departure 11 37% | 127 | 87% | 0421 | 0.230 | 0.770 Under
Q| Lot RoadsdeDeparture With Control | 35 | 4006 | 144 | 98% | 0405 | 0228 | 0720 |  Under
©
& |Other 0| 00%| 2| 01% 0000 NA  NA N/A
% Right Roadside Departure 26 8.6% | 194 | 133% | 0.651 | 0.441 | 0.962 Under
c o <
Z  |Rignt Roadside Departure With 6 | 20% | 95 | 65% | 0307 | 0136 | 0694 | Under
— | Control Loss
2 Sideswipe Angle With Control Loss 1 0.3% 14 1.0p6o 340.| 0.046| 2.630 Unsure
[S]
% Rear End 20 6.6% | 175 | 12.0% | 0.555 0.356 0.867 Under
g Rear End With Avoid Impact 4 1.39 33 2.3% 0.589 10.2 1.651 Unsure
s Sideswipe Angle 7 2.3% 30 2.1% 1.134 0.503 2.558  sudn
2
Exit Vehicle 1 0.3% 9 0.6% 0.54¢ 0.06p 4.247 Unsure
Walking Along Road Against Traffic 0 0.09 1 0.1% 000 N/A N/A N/A
Crossing At Intersection In Crosswalk q 0.0% 6 0.4%0.000 N/A N/A N/A
c
S - —
£ | crossing NotAtintersection-FIrst | 3| 10% | 10| 07%| 1458 0404 5267  Unsure
(] " n
E |C_|:‘21c|)fs,5|ng Not At Intersection--Second 0 0.0% 18 1.2% 0.000 N/A N/A N/A
Other In Road 0 0.0% 7 0.59 0.000 N/A N/A N/A
Vehicle Turn/Merge 1 0.3% 7 0.59 0.694 0.086  5.623 Unsure
Walking Along Road With Traffic 1 0.3% 3 0.29 1.620 0.169 15.52 Unsure
Other/Unknown 3 1.0% 9 0.6%4 1.62p 0.441 5.949 Unsur
Total 301 | 100% | 1463 100%
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pedestrian crashes. The first two categoriesrdeesiection crashes involving turning and inteisggbaths,
respectively, while the next three categories areintersection crashes. Pedestrian crashes mdlath
intersection and non-intersection crashes. Wighich crash type, the crashes are broken into mutallusive
categories according to The confidence level igdtas “over” when the lower limit of the 95% calgfhce interval
is above 1.0 and “under” when the upper limit iBlel.0. Crash types in which older drivers wagmiicantly
overrepresented are indicated by bold-face typesetin which older drivers were significantly unégresented are
indicated by italics.

Older drivers were significantly overrepresentethiree crash types, all of which involved turning
movements at intersections. The overrepresenpestiynvolved vehicles heading initially in oppoglieections
(oncoming traffic), turning into opposite direct®(cross traffic), and initially headed in the safirection. The
first two crash types generally involved older érivthat had difficulty judging gaps in crossingl @mcoming
traffic, especially at busy intersections on stamontrolled movements, uncontrolled movementsignalized
movements with permissive phasing. The “initiaghsadirection” crashes tend to involve confusion/anthte
decisions by the driver, including turns from theag lane. However, while older drivers were digantly
overrepresented in this crash type, it still repnésd only 3% of all crashes where an older dnvas at fault. Case
studies showed that most of these crashes occarriatersections with no advance street name sigdsor less
visible signs. Older drivers were highly underresgrged in fault in most other crash types.

In 96% of the cases in which older drivers wertaalt, the primary contributing factor was a human
factor: inattention in one-third of the cases,dwaléd by decision errors and perception errors. Wétand/or drug
use was the primary factor in almost 10% of theesad ooking at all contributing factors, not jpsimary factors,
the broad category of age was cited by the casewevs in about 15% of the cases. This indicatasttie age of a
driver affected his or her ability to complete théring task; because of lack of mobility and iresed perception-
reaction time. Other than the factors mentionedraperash contributing factors included confusionger
perception-reaction time, illegal maneuvers (evgong way or left-turn where not permitted) or ipappriate
actions (e.g. stop on interstate, drive arounch ttedssing gates). Over two-thirds of the confusiases were
attributed to drivers aged 75 and up. The mostnsomnon-human factor was roadway design/geometnighw
tended to be applied to wide, non-signalized imtetions or those with complicated geometry.

Driver errors were identified for all fatal crastiesvhich older drivers were at fault; becausehaf t
differences in error types between intersectionr@ottintersection crashes, they are presentedaepar A total
of 203 intersection crashes in the data set warsethby older drivers, out of which the causesé orashes
could not be identified. This represents two-thiofihe crashes in which an older driver was altfaumuch higher
percent than was seen with the younger driver&{85or the drivers of age 24 years or youngerjjufé 2 depicts
the major contributing factors of intersection ¢ves caused by the older drivers. For this rese#ieiterm
“misjudgment of speeds” is used for the crashesghith the case review showed that the at-faultestrfailed to
properly judge the speeds of the vehicles approgdnom other directions. This also includes thoseshes in
which the vehicles were coming at a speed highaar the posted maximum speed, which the older drigeuld not
judge properly. “Failed to observe” indicates iduf@ to observe other vehicles/all sides beforermg the
intersection. “Improper left turn” includes thasmshes in which the at-fault driver attemptedfiatlen although
s/he did not have permission to make a left tramples include turning from an incorrect lane anding where
no left turns are allowed. The “improper left tuoategory does not include “misjudgment of speed"failed to
observe.”

The figure shows that misjudgment of speeds ofrotbhicles, failure to observe other vehicles/ales
before approaching the intersection, disregardiaffi¢ signals and signs, and improper left turmevidur major
contributing factors, each of which contributedrtore than 10% of the intersection crashes causehiebgider
drivers. Other driver errors causing intersectimashes involving older drivers were disregardiragp stigns, driving
under the influence of alcohol/drugs, confusionsealby the complexity of the intersection and tcésfliboard
signs, loss of control, exceeding safe speed liraitd road crossing at unauthorized location. Cfaors,
including inability to see other vehicles/signaigeproper U-turn, stopped improperly on the road¢chamical
problems, unconsciousness, improper passing, inepilape change, etc. each contributed to lessadharpercent
of the intersection crashes.
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Drivers' Errors

FIGURE 2 Errors of older at-fault drivers in inter section crashes

A total of 98 non-intersection crashes were catneithe older drivers, out of which the cause of orzsh
was unknown. The results are shown in Figure 3.fijuge shows that loss of control contributed torenthan one-
third of the crashes, while driving under the iefhee of alcohol contributed to almost one-fifttsath crashes.
Exceeding safe speed limits, improper lane chafiagare to stop the vehicle to avoid a rear-endisioh, driving
in the wrong direction, and improper stopping oa thadway were the third to seventh most importantributing
factors, respectively, each of which contributednimre than four percent of crashes. The term “sthierthis figure
include those factors that contributed to less tiaanpercent of the crashes. These included fatuabserve other
vehicles, improper U-turn, mechanical problems,rimper passing, improper left turn, ran off roadklaf
visibility, failure to negotiate curves, etc. Itimportant to note that driving under the influendalcohol is the
second major factor for the older drivers’ non-ieetion crashes, although it was not one of trerfiajor causes
for intersection crashes.
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Drivers' Errors

FIGURE 3 Errors of older at-fault drivers in non-i ntersection crashes

The case review teams found that the investigatffigers had a tendency to frequently use the term
“failure to yield right of way” for intersection ashes. Driver contributing causes for more than @8%6ashes
caused by older drivers were recorded by the inyegting officers as “failure to yield right of wayfistead of
further breaking down the causes. The paper irgastil how and why the failure to yield occurred by
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reconstructing vehicle speeds, watching video fog® the viewpoint of the approaching vehicles jegaing
witness statements, etc. When these crashes wénerfbroken down, as shown in Figure 4, the resiibw that
the overused term “failure to yield right of waydrestitutes other more detailed contributing factpramarily
misjudgment of speeds and failure to observe vedfall sides before entering the intersection alsd
disregarding traffic signals and other less commuses. The first three terms are used as defieibpsly; the
drivers’ errors such as disregarding traffic signdisregarding stop signs and driving under tiaénce do not
need further definition. The term “confused” incksdcases in which the older driver appears to hageme
confused as to what to do, in part because theg pivided too much information by a complicateadway,
traffic and/or billboard signs.
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Drivers' Errors

FIGURE 4 Representation of the overused term “failre to yield right of way”

CONCLUSIONS AND RECOMMENDATIONS

This study examined fault in a set of fatal traffiashes that occurred on state roadways in Flgpidaarily in the
year 2000. A case-study approach by a team afegainvestigators examined data compiled from &tyaof
sources, including traffic homicide reports andsbracene photographs. Crash types were identifiethich older
drivers were significantly over- and underrepresdrin fault. Finally, for crashes in which oldeivérs were at
fault, various contributing factors were identifiédcluding driver errors.

Examining data on the age distribution of at-faumtl not-at-fault drivers in the study showed trainger
drivers were more frequently involved in or respbiesfor fatal traffic crashes in the data set.wdwer, when the
data was normalized by population in the statelafidia, both younger drivers and older drivers &l above)
have higher crash rates than middle aged drivBexzause the main focus of the study was identifgiagh types
and contributing factors in older driver crashesfurther effort was made to normalize the dataregather
exposure measures such as driving time or milesaasdone with other studies cited in the literat@r 10).
Further, in this study, older drivers were found#oat fault in fatal traffic crashes at much higteges than all
except the youngest drivers. While this result lagkewed by the fact that older drivers are athngreater risk
of fatality when involved in a traffic crash,(17, 18), it does not lessen the need for research thtitasted at
identifying and ameliorating factors that contribt fatal crashes involving older drivers.

In the data set described herein, older drivergwaéfault in 64% of the fatal crashes in whichytivere
involved, compared with only 47% of the youngewrdrs. In keeping with other studiels( 18, 19, 20), the data
suggests that older drivers are at fault more fetjy in intersection crashes than non-interseatiashes. Older
drivers were significantly over-represented in famlleft turn crashes versus oncoming traffic anaks traffic;
these accounted for over 42% of the crashes inhwdlder drivers were at fault. Misjudgment of speetiother
vehicles, failure to observe other vehicles/alesitbefore entering the intersection, disregardimi§i¢ signals, and
improper left turn were the four major driver esrdm intersection crashes, each of which contribtiegreater than
10% of the intersection crashes by older driv&dsdden loss of control contributed to more thanthirel of non-
intersection crashes, while driving under the iefice of alcohol contributed to almost one-fifttsath crashes;
these were the most common factors in non-intémsectashes in which older drivers were at fallhese results
are in keeping with those of McGwifil), which showed that older drivers had higher faatés when turns,
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especially left-turns, were involved, and thatufegl to yield to the right of way was the leadingtributor of
crashes caused by older drivers. However, theystadcribed herein separated intersection fromintansection
crashes, allowing the major contributing factorbéocategorized for the two different crash typ€be data is also
based on extensive case studies of fatal traffishes, enabling researchers to separate drives euoh as
misjudgment of speed, which might be indicativelefayed perception and/or reaction time, from thmssh as
disregarding traffic signals and improper (disaka)turns, which might be indicative of more sesicognitive
issues. Countermeasures to effectively reduce thiesh types would be vastly different.

The broad category of age was cited as a primasgoondary contributing factor by the case revievirer
about 15% of the cases. This indicates that theobgalriver affected his or her ability to comel¢he driving task
because of lack of mobility and increased perceptéaction time. Around 10 percent of the crashrijouting
factors indicated potential confusion on the péthe older driver, including late decisions (gign from wrong
lane), inappropriate action (e.g. stop on inteestdtive around train crossing gates), or illegaheuvers (e.g.,
wrong way or left-turn where not permitted). Owepithirds of the confusion cases were attributedrieers aged
75 and up. The most common non-human factor wadway design/geometry, which tended to be apptiedde,
non-signalized intersections or those with compéidageometry. Because of the prevalence of intBosecrashes
among older drivers, the ability to negotiate cairig intersections becomes more of an issue.

The study found that overuse of the term “failweield right of way” by the reporting officers meskit
difficult for researchers relying only on crasheepdata to find out the exact reasons for marfi¢crarashes.
Several factors could affect the overuse of thetelt is possible that investigating officers eitlilo not spend
enough time or do not have enough information émiify the actual causes behind the fatal crasheather
potential explanation is that they are unwillingorovide detailed contributing factors becausehefdangoing
criminal investigation, especially in the caseathf crashes. Necessary measures should be w@kiea s
investigating officers can investigate in furthetall and provide sufficient documentation to sygpk actual
causes of fatal crashes, so that researchers ding pakers could benefit from the reports.

Finally, while every effort has been made to acmlysassess the contributing factors and drivesrerr
associated with each crash, it should be notedhlea¢ are limitations to the approach used hergor.instance, a
crash that appeared to be caused by increasedfiercesaction time (e.g. failure to apply brakesvoid
collision) could actually have been caused by adetected medical issue). Caution should be usesh\ahplying
these results. In addition, further research shbalconducted to investigate causes and poteotigitermeasures
to crashes in which older drivers are more freqydotnd to be at fault. Simulator studies carebainvestigate
issues such as range of motion and age-relatezhwisificulties @6). In areas of high elderly population, ideas to
reduce intersection crashes include those recomedeloylthe Florida Elder Road User Program (FEREP),
program being implemented in the state of Flor@etke the streets safer and more user-friendlthibincreasing
large elderly population. The FERUP is institutsafety measures such as larger lettering on stiget, more
advanced signage, wider pavement markings andfusflective pavement markers. Implementing intetion
design and signalization that decreases reliangedgyment in making left turns (e.g. protected tafns,
roundabouts, etc.) could also be effective in r@ducrashes involving older drivers. Prior to ieplentation of
unusual designs such as roundabouts, thorough shalyd be conducted for the potential to confuderty
drivers, leading to unsafe and illegal driving mavess.
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