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ABSTRACT

This study examined fault in a set of fatal trafffashes that occurred on state roadways in Flgpitmarily in the
year 2000. A case-study approach by a team ofedainvestigators examined data compiled from etaof
sources, including traffic homicide reports andshracene photographs. Crash types were idenitfietiich older
drivers were significantly over- and underrepresdnn fault. Finally, for crashes in which oldeivers were at
fault, various contributing factors were identifi@aicluding driver errors. Older drivers were ovepresented in
fault by a factor of 1.37 when compared to yourdgerers in the data set. Older drivers were sigaiftly over-
represented in fault in left turn crashes versumoning traffic and cross traffic. Consistent wather work, older
drivers were responsible for more intersection tham-intersection crashes. Among other factorsjudging
speeds of other vehicles, failure to observe otbhicles, disregarding traffic signals, and imprrofoisallowed)
left turns were the major driver errors in intetg®@t crashes. Sudden loss of control and drivindearthe influence
of alcohol were the major contributing factors anrintersection crashes. Around 10 percent of ccasltributing
factors indicated confusion, inappropriate actmnillegal maneuvers; with over two-thirds of theseses being
attributed to drivers aged 75 and up. Another irtgrd finding of the study is that investigating@érs have a
tendency to frequently use the term “failure tdd/ieght of way,” rather than identifying more sgfeccontributing
factors. Because of limitations of the researcthodology, additional study is recommended.

WORD COUNT = 250



Alam and Spainhour Page3 of 13

INTRODUCTION

The U.S. has experienced a tremendous demographgitton in recent decades. The elderly constitetaly
thirteen percent of the population of the Unitedt&. This group of people, aged 65 and abovecisasing in
percent of the population every yeérZ). By 2030, there will be about 70 million olderopée, that is, 20% of the
entire population and more than twice the numbéi9i@9 B, 4). Senior citizens now constitute the fastest gnowi
segment of the United States population. Simildrgnds toward an increasing number of older dsiverve been
well documented in the recent past and are expé¢ateohtinue in the futur&(5, 6).

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

To investigate various factors potentially affegtimider drivers, this paper examines contributexgdrs of
fatal crashes in which the older drivers were in@dlas at-fault drivers. The analysis involved stigating the
crashes on a case-by-case basis, looking for dsre@icle, environment and roadway factors thathintigave
contributed to the fatal crashes. Individual dé¢anents plus photographic evidence were compilessess
whether more general deficiencies such as inadegigtit distances, inadequate pavement markingdeguate
pedestrian safety measures, etc. existed at dfisgs®. Driver behavior and driver errors werted, and vehicle
speeds were reconstructed where possible. Theogthed research was to identify crash types in tvioicler
drivers were more frequently at fault, and themar@ contributing factors in those crashes. Adrett
understanding of factors contributing to older drs crashes will help engineers and policy mal@iseate a
more accessible transportation system.

LITERATURE REVIEW

Motor vehicle crash rate comparisons by age andegezre usually based on the extent to which dsiea
particular age/gender category are injured or wealin crashes. A number of studies have idedtHligh crash
rates or certain prevalent crash types among olideegrs @, 9). Owsleyet al find that older drivers have among the
highest rates of motor vehicle collision involverhper mile driven of all age group$0), and McGwin and Brown
conclude that both younger (15-34) and older dsiyé6+) have higher rates of fault in traffic cresiiL1). In this
study, failure to yield to the right of way was tleading contributor of crashes caused by olderedsi followed by
lack of vehicle control and then misjudging of iimpy 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 aréeoed. In a study of driver licensing rates instalia, Tay
found that increasing the number of licenses issoeflivers in age cohorts of 60-69 and 70 and altxad little to
no impact on increasing the number of fatal cragh®s A Finnish study also showed no significant éase in
crashes per kilometer when older drivers (65+)idgwhabits and crash rates were compared to act@nbup of
younger (25-40) driverdl8). Janke argues that the use of accidents peramigemeasure 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 mostraige miles on freeways or other limited accesswagsl where
the driving task is simpled4). Langfordet al echo this conclusion by showing that, regardiésgye, a lower
annual distance traveled increased the chancesrg mvolved in crashes by six-folds).

While some studies show that older drivers causerferashes that are severe in natéré(, 16), other
studies show that their age-related vulnerabikguits in a higher risk of fatality. let al conclude that drivers older
than 74 years have much higher driver death rae¥ T compared with drivers aged 30-59. This stal$p
shows that age-related fragility begins to incrdateeen ages 60—64 and increase steadily withhathgage,
accounting for about 60—95% of the excess deadis y#r VMT in older drivers, depending on age graxgb
gender {7). A study by Zhang indicates that physical dibtds increase the risk of fatality by a factorSofor
drivers 75—79 years of age and a factor of 3.5tfose 80 years and over. However, in the age g86ufg4, the
same study shows that medical/physical conditiasdmt appear to be related to risk of fatali) (
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Pending roadway and environmental causative faationgers in fatal single-vehicle crashes are galher
assumed to have responsibility for the crash. Heweplder drivers are characterized by crasheslving more
than one car, especially at intersections. Iniggnte literatureX7, 18, 19, 20) suggests that older drivers are
more frequently involved in intersection crashemtbther age-specific driver groups. These driustglly enter
into the intersection violating the right-of-way afcoming vehicles from other directions and thgiiabolved in
fatal crasheslg). 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 steadilyease with each age
group, from 65 years old to 80 years or md@®.(

A number of potential factors have been cited anstudies investigating the causes of traffic crashe
among elderly drivers. Hu finds that a numberaatdrs correlate with increased crash involvemgrdlder
drivers, including demographic attributes, limitauts in performing physical activities, chronic citiohs, physical
features, psychosocial characteristics, symptonug) dse and other health-related fact@®.(Owsley suggests
that visual processing impairments increase crigkramong older drivers. The study shows that naddegr drivers
meet the legal requirements for licensing despitérty vision impairments that elevate crash ri€R.(A study by
Mortimer indicates that there is a substantialease in risk of fatal crash involvement by oldetemrivers in
darkness. The crash involvement for these drivegseater in multi-vehicle crashes where they tiels in the
side or rear by another vehicle, and single-vehidshes where they run off the road on a straigttion 24).

Educational programs that promote safe drivingesjias among seniors are a popular approach for
addressing driving safety, but their safety bertedi yet to be demonstrated. A study by Nasvadirigaat crash
rates following attendance at a mature driver etilorcgprogram found that drivers 75 years and olslerprisingly,
had an increased rate of crashes following atterelahthe program. Further, there was no effeciudrsequent
crashes for younger men and women of all aB8s (Roenkeset al showed that older drivers’ field of vision can be
improved by training in a driving simulator, busthresults were only durable for about 18 monttkout
retraining @6).

The effect of driving cessation on older drivers Banerally been shown to be negative. Fonda et al
showed worsening depressive symptoms in older sidiilen driving stopped or lessen2d)( Freeman et al
correlated driving cessation with entry into loegn care. In this study, elderly who had rececgigsed driving
and those who had never driven showed higher hazdildng-term care entry. Furthermore, for ttoedly in a
household with no other drivers, this became aepeddent risk for long-term care entPg).

METHODOLOGY AND DATA SET

The research presented herein is part of a latgdy snvestigating contributing causes of fatafficecrashes
involving drivers of all ages. A major objectivetbe research was to provide an in-depth anabfsise
relationships between the ages of the at-fauledsiand different aspects of roadway, traffic, Wweatand other
related contributing factors. This portion of gtady focuses only on crashes involving older dgveThe scope is
limited to fatal traffic crashes because of theomgnce of ameliorating such serious crashes, tohadider drivers
have been shown to be more vulnerabld.7, 18), and because of the wealth of additional datalablai 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 adddi resources. Crash reports are often lackimigiail,
especially regarding driver attitudes and actiomasking it difficult to differentiate causative facs and assign fault.
A key source of information was obtained from therifla Highway Patrol (FHP) and local law enforcerne
agencies in the form of Traffic Homicide Investigat(THI) reports. Photographs of the crash sceveze
obtained from the law enforcement agencies andson FDOT’s video log system. Where necessary,vssies
were conducted to gain better insight into questiba sites.

The data set originally consisted of 2080 fatablees that occurred on state roadways of Floridiangpily
in the year 2000. A total of 3,825 drivers wereoived in these crashes, of which 3585 were reuieagepart of
the study of at-fault drivers; the remaining casese eliminated either because age or fault staguksl not be
identified. Of the 3585 drivers of known age aadlff status, 1764 were at fault, and 1821 weranfatult. The
median age of the at-fault drivers was 38 yeatse Mode of the ages was 19 years indicating that ofdhe at-
fault drivers were very young. The kurtosis is rtega which indicates that the age data has alftibution with
short tails. Overall, 474 older drivers were invaal in fatal crashes and at 301 were found to feeudt(64%).

To identify contributing factors, the study usedsae-based approach where available data for easih c
was examined in great detay a diverse team of homicide investigators, redeas, traffic engineers, and safety
engineers. Contributing causes were identified dasethe detail investigation of the photographthef
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intersections, officer and witness statements goiospeed limits at the intersections, actual speexstions and
travel lanes of the vehicles, etc. A simplifiedf gtatistically significant approach of frequengstributions, called
overrepresentation factors (ORF) was used to exathmresults of the case studies. This methodssdon the
approach used in the Crash Analysis Reporting Bniient (CARE) softwareé?9). An ORF indicates whether a
factor occurs more or less frequently in a subbetashes than in its complement. The ORF was ctedpior
various crash sub-types as follows:

_A
ORF = =X _ 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 commgalet

D = number of negative outcomes for the set’s comple

R _set = proportion of positive outcomes for the set

R _comp = proportion of positive outcomes for the set’'mptement

For instance, given the 3585 drivers in the sty af which 474 were older and 3111 were not)ysix
four percent of the 474 older drivei® et = 301/(301+173)=0.64) were found to be at faultilevonly forty-seven
percent of the 3111 younger driveRs ¢omp = 1463/(1463+1648)=0.47) were found to be at fathis implies
that fault was overrepresented in older drivers it ORF of 1.35QRF = 0.64/0.47).

An ORF of 1.0 indicates that the characteristiauogdn the crash subset at the same rate tha¢st idahe
complement of the set. An ORF higher than one m#aat the characteristic occurs more frequentthénsubset
(i.e. is overrepresented), and an ORF less thameams that it occurs less frequently in the st th its
complement. The default overrepresentation thidsised by the CARE researchers for high levelsvef- or
under-representation are 1.5 and 0.667, respegtividiese numbers mean that a characteristic canitlé¢o be
highly over- or underrepresented in a data séfcharacteristic occurs 50% more or less frequanthe
observed set than in the complement. The basiediverrepresentation method is that it is unjikieht a
countermeasure will reduce the crash rate of éesgtalcohol-related crashes) below that of imgement (non-
alcohol-related crashes). Thus by focusing onlhigherrepresented characteristics within a setdlis an
increased chance of having a productive result.

The overrepresentation method is very useful ifedihtiating trends between two different crashsstb
However, the reliability of this factor dependstbe sample sizes of the two subsets in consideralibe smaller
the sample size, the less significant the residtimprove its usefulness in looking at smallefadsdts, such as
those involved when examining only fatal crashies,researchers in this project have extended the=pd of
overrepresentation to include confidence inter¢@l%s). The overrepresentation factor is very &mio a relative
risk, which is the ratio of percentage of posittases from the total population to the non-positages from the
total population. Hence the CI for an overrepréson factor was computed using techniques similahose used
for relative risk factors.

2 G
_\A) (¢
" (A+B) (C+D)

LL = ORF *g ™\

UL = ORF * *\"&

Where:

LL = Lower limit of confidence interval

UL = Upper limit of confidence interval

z = z-statistic given the selected confidence intervg. 1.96 for 95% confidence
Var = Var (In ORF) = Variance of the natural log of the overrepréston factor
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Using this approach, one can be 95 percent cortftdanthe 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 awod-at-fault drivers in the data set by age. lguFe 1, bars are
used to represent the percent of drivers in eaettalgort, while lines are used to indicate the remaib drivers in
each cohort when normalized by the total populaticine state within that cohort. For drivers yganthan 25 and
older than 64, at-fault drivers outnumber not-atifdrivers within each age group, while not-atifalsivers
outnumber at-fault drivers for age groups betweear®l 64. When the driver ages are normalizetiéydtal
population within each age group, the not-at-fdtikters follow a bell-shaped curve, with the higheash
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 driverse thend is generally reversed, with the rate dfleiavolvement
per population higher for younger drivers, decreg$or drivers up to age 74, and then increasirainaigr the
oldest drivers. This implies that extreme olded gaunger drivers are much more likely to be attfaien
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 andypab-of the crashes in which older drivers werfat. The
categorization scheme was develop following amalhieview of all the cases in the study, andexéditure review of
related studies wherein crash data is being sumeathbly 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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Older At-Fault | Other At Min Max 95%
Type Sub-Type Fault ORF Cl Cl Confidence
No. | Percent| No. | Percent (LL) (UL) Level
g Initial Same Direction 9 3.0% | 13 0.9% | 3.365 | 1.452| 7.801 Over
g %"rg'i‘f]s/eh'c'e Control Loss While |5 | 009 | 2 | 01%| 0000 NA|l NA N/A
: Turd Into Opposite Directions/Cross| g6 | 21,006 | 72 | 4.9% | 4.455 | 3.267| 6075  Over
E Turn/Merge Into Same Direction 5 1.7% 1B 1.20% 1.35M.505 | 3.608 Unsure
% Exfnsl'r‘]’g/agr'gﬂl J(\)/:r\]/iocﬁ 0 | 00%| 2| 01%| 0000 NAl NA N/A
&) :S‘iirt_fc'tgﬁgfgggommg Traffic 62 | 20.6% | 130 | 8.9% | 2.318 | 1.759| 3.055 Over
=2 Backing 1 0.3% 3 0.2% 1.62 0.169 15.52 Unsure
B 2 [Not At Fault From Left 21| 7.0%| 64 44% 1595 09902570 | Unsure
% o [Not At Fault From Right 20| 6.69% 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
.% _5 Forward Impact With Control Loss 1 0.3% 37 25% | 0.131 | 0.018 | 0.954 Under
%‘g Sideswipe Angle 0| 0.0% 3| 02% 00J0 NA NA N/A
Oﬂ"ﬁ Head-On 16 5.3%| 121 8.3¢ 0.643  0.387 1.066 Unsure
E Ramp Departure 1 0.3% 30 2.1% 0.162  0.022 1.183 utdns
2 | Forward Impact 2| 07% 9| 06% 1.080 0235 4974 unsu
%» Left Roadside Departure 11 37% | 127 | 87% | 0421 | 0230 | 0.770 Under
% Lot Roadside Departure With Control |15 | 4006 | 144 | 98% | 0405 | 0228 | 0720 |  Under
g€ |Other 0| 00%| 2| 01% 0.00 NA  N/A N/A
% Right Roadside Departure 26 86% | 194 | 13.3% | 0.651 | 0.441 | 0.962 Under
é Fort Foackide Departure With 6 | 20% | 95 | 65% | 0307 | 0.136 | 0.694 | Under
-% Sideswipe Angle With Control Loss 1 0.39 1 1.006 340.| 0.046| 2.630 Unsure
.g Rear End 20 | 6.6% | 175 | 12.0% | 0.555 | 0.356 | 0.867 Under
g Rear End With Avoid Impact 1.3% 33 2.3% 0.589 10.7 1.651 Unsure
& | Sideswipe Angle 7| 23% 30 21% 1134 0.5p3 2.558 sudn
Exit Vehicle 1 0.3% 9 0.6% 0.54( 0.069 4.247 Unsure
Walking Along Road Against Traffic 0 0.0% 1 0.1% 000 N/A N/A N/A
c Crossing At Intersection In Crosswalk a 0.0 6 0.4%0.000 N/A N/A N/A
£ |Crossing NotAtintersection-First | 3| 1096 | 10| 07| 1458 040§ 5267  Unsure
% ﬁ;cl)fssing Not At Intersection--Second 0 0.0% 18 120! 0000 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% 1.620 0.441 5.949 Unsur
Total 301 | 100% | 1463 100%
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pedestrian crashes. The first two categoriesmdeesection crashes involving turning and inteiisggbaths,
respectively, while the next three categories areintersection crashes. Pedestrian crashes mbloith
intersection and non-intersection crashes. Wiaich crash type, the crashes are broken into muaxalusive
categories according to The confidence level iiedtas “over” when the lower limit of the 95% calgihce interval
is above 1.0 and “under” when the upper limit ilbhel.0. Crash types in which older drivers wagmsicantly
overrepresented are indicated by bold-face typeselin which older drivers were significantly umégresented are
indicated by italics.

Older drivers were significantly overrepresentethiree crash types, all of which involved turning
movements at intersections. The overrepresenpes tynvolved vehicles heading initially in opposiieections
(oncoming traffic), turning into opposite direct®(cross traffic), and initially headed in the sadivection. The
first two crash types generally involved older driwthat had difficulty judging gaps in crossingl @mcoming
traffic, especially at busy intersections on stgm€ontrolled movements, uncontrolled movementsjgnalized
movements with permissive phasing. The “initiahsadirection” crashes tend to involve confusion/anthte
decisions by the driver, including turns from themg 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 occatrietersections with no advance street name sigdr less
visible signs. Older drivers were highly underreygrged in fault in most other crash types.

In 96% of the cases in which older drivers werfaalt, the primary contributing factor was a human
factor: inattention in one-third of the cases,dwaléd by decision errors and perception errors. Wdtand/or drug
use was the primary factor in almost 10% of thesad ooking at all contributing factors, not jpsimary factors,
the broad category of age was cited by the casewexs in about 15% of the cases. This indicatastiie age of a
driver affected his or her ability to complete thréving task; because of lack of mobility and irased perception-
reaction time. Other than the factors mentionedr@perash contributing factors included confusionger
perception-reaction time, illegal maneuvers (ewgong way or left-turn where not permitted) or ipagpriate
actions (e.g. stop on interstate, drive around ttedssing gates). Over two-thirds of the confusiases were
attributed to drivers aged 75 and up. The mostncomnon-human factor was roadway design/geometrichw
tended to be applied to wide, non-signalized ireliens or those with complicated geometry.

Driver errors were identified for all fatal crashiesvhich older drivers were at fault; becausehef t
differences in error types between intersectionraodintersection crashes, they are presentedagepar A total
of 203 intersection crashes in the data set warsethby older drivers, out of which the causesioé erashes
could not be identified. This represents two-thinfithe crashes in which an older driver was altfaumuch higher
percent than was seen with the younger driver&¢8%or the drivers of age 24 years or youngerjjufé 2 depicts
the major contributing factors of intersection b@scaused by the older drivers. For this resetiretterm
“misjudgment of speeds” is used for the crasheghich the case review showed that the at-faultedrfailed to
properly judge the speeds of the vehicles approgdnom other directions. This also includes thaseshes in
which the vehicles were coming at a speed higter the posted maximum speed, which the older drizeunld not
judge properly. “Failed to observe” indicates idufe to observe other vehicles/all sides befortermg the
intersection. “Improper left turn” includes thasashes in which the at-fault driver attemptedfitien although
s/he did not have permission to make a left tiEramples include turning from an incorrect lane amding where
no left turns are allowed. The “improper left tunategory does not include “misjudgment of spead"failed to
observe.”

The figure shows that misjudgment of speeds ofrothkicles, failure to observe other vehicles/ales
before approaching the intersection, disregardiifj¢ signals and signs, and improper left turmev®ur major
contributing factors, each of which contributedrtore than 10% of the intersection crashes caus#uebglder
drivers. Other driver errors causing intersectimskes involving older drivers were disregardiragp stigns, driving
under the influence of alcohol/drugs, confusionseaiuby the complexity of the intersection and ic#ifliboard
signs, loss of control, exceeding safe speed ljraitd road crossing at unauthorized location. Citors,
including inability to see other vehicles/signaigaproper U-turn, stopped improperly on the roadciamical
problems, unconsciousness, improper passing, ireptape change, etc. each contributed to lessaharpercent
of the intersection crashes.
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FIGURE 2 Errors of older at-fault drivers in inter section crashes

A total of 98 non-intersection crashes were calbsetthe older drivers, out of which the cause of oresh
was unknown. The results are shown in Figure 3.figuee shows that loss of control contributed torenthan one-
third of the crashes, while driving under the ieflige of alcohol contributed to almost one-fifttsoth crashes.
Exceeding safe speed limits, improper lane chafagare to stop the vehicle to avoid a rear-endisioh, driving
in the wrong direction, and improper stopping oa tbadway were the third to seventh most importantributing
factors, respectively, each of which contributediare than four percent of crashes. The term “stharthis figure
include those factors that contributed to less thampercent of the crashes. These included faitubserve other
vehicles, improper U-turn, mechanical problems,roppr passing, improper left turn, ran off roadklaf
visibility, failure to negotiate curves, etc. Itimportant to note that driving under the influemfalcohol is the
second major factor for the older drivers’ non4iségetion crashes, although it was not one of theerfiajor causes
for intersection crashes.
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FIGURE 3 Errors of older at-fault drivers in non-i ntersection crashes

The case review teams found that the investigatificers had a tendency to frequently use the term
“failure to yield right of way” for intersection ashes. Driver contributing causes for more than @8#&tashes
caused by older drivers were recorded by the ifgestg officers as “failure to yield right of wayfistead of
further breaking down the causes. The paper irgegstil how and why the failure to yield occurred by
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reconstructing vehicle speeds, watching video fogs the viewpoint of the approaching vehiclesjeaing
witness statements, etc. When these crashes wénerfbroken down, as shown in Figure 4, the resilow that
the overused term “failure to yield right of waydrestitutes other more detailed contributing factpranarily
misjudgment of speeds and failure to observe vefall sides before entering the intersection alad
disregarding traffic signals and other less commwenses. The first three terms are used as defie@tbpsly; the
drivers’ errors such as disregarding traffic signdisregarding stop signs and driving under tfieence do not
need further definition. The term “confused” inahsdcases in which the older driver appears to hageme
confused as to what to do, in part because theg pravided too much information by a complicategidway,
traffic and/or billboard signs.
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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 Flgpitmarily in the
year 2000. A case-study approach by a team ofedainvestigators examined data compiled from etaof
sources, including traffic homicide reports andshracene photographs. Crash types were idenitifietiich older
drivers were significantly over- and underrepresédnn fault. Finally, for crashes in which oldeivers were at
fault, various contributing factors were identifjéalcluding driver errors.

Examining data on the age distribution of at-famitl not-at-fault drivers in the study showed tratnger
drivers were more frequently involved in or respblesfor fatal traffic crashes in the data set.wdwer, when the
data was normalized by population in the statelafiéfa, both younger drivers and older drivers &rfl above)
have higher crash rates than middle aged drivBesause the main focus of the study was identifgiagh types
and contributing factors in older driver crashesfurther effort was made to normalize the dataresgather
exposure measures such as driving time or milesaasdone with other studies cited in the literat@r 10).
Further, in this study, older drivers were foundéoat fault in fatal traffic crashes at much higlaes than all
except the youngest drivers. While this result inagkewed by the fact that older drivers are attngreater risk
of fatality when involved in a traffic crasb, (17, 18), it does not lessen the need for research tloitasted at
identifying and ameliorating factors that contriot fatal crashes involving older drivers.

In the data set described herein, older drivergwefault in 64% of the fatal crashes in whichytivere
involved, compared with only 47% of the youngewers. In keeping with other studiet(18, 19, 20), the data
suggests that older drivers are at fault more fatjy in intersection crashes than non-interseatrashes. Older
drivers were significantly over-represented in fawuleft turn crashes versus oncoming traffic anaks traffic;
these accounted for over 42% of the crashes inhndigber drivers were at fault. Misjudgment of speetiother
vehicles, failure to observe other vehicles/alesibefore entering the intersection, disregardiffi¢ signals, and
improper left turn were the four major driver esran intersection crashes, each of which contribtiegreater than
10% of the intersection crashes by older driv&sdden loss of control contributed to more thantbire of non-
intersection crashes, while driving under the iefloe of alcohol contributed to almost one-fifttsoth crashes;
these were the most common factors in non-intasectashes in which older drivers were at fatilhese results
are in keeping with those of McGwiti1), which showed that older drivers had higher featies when turns,
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especially left-turns, were involved, and thatuegl to yield to the right of way was the leadingtcibutor of
crashes caused by older drivers. However, theystescribed herein separated intersection fromintansection
crashes, allowing the major contributing factorbeacategorized for the two different crash typ€ke data is also
based on extensive case studies of fatal traffistas, enabling researchers to separate drives such as
misjudgment of speed, which might be indicativelefayed perception and/or reaction time, from thsaszh as
disregarding traffic signals and improper (disakolwturns, which might be indicative of more sesicognitive
issues. Countermeasures to effectively reduce ttrash types would be vastly different.

The broad category of age was cited as a primasgoondary contributing factor by the case reviswrer
about 15% of the cases. This indicates that thebgeariver affected his or her ability to compl¢he driving task
because of lack of mobility and increased percaptéaction time. Around 10 percent of the crashrdauting
factors indicated potential confusion on the péthe older driver, including late decisions (d¢wgn 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). Owgpithirds 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 cairfg intersections becomes more of an issue.

The study found that overuse of the term “failwegitld right of way” by the reporting officers meskit
difficult for researchers relying only on crashegata to find out the exact reasons for marfficrerashes.
Several factors could affect the overuse of thmtelt is possible that investigating officers eitldo not spend
enough time or do not have enough information émiifly the actual causes behind the fatal crashesther
potential explanation is that they are unwillingotovide detailed contributing factors becausénefdngoing
criminal investigation, especially in the caseaifif crashes. Necessary measures should be @akea s
investigating officers can investigate in furthetadl and provide sufficient documentation to sygpk actual
causes of fatal crashes, so that researchers #ing pakers could benefit from the reports.

Finally, while every effort has been made to adalyaassess the contributing factors and drivesrsrr
associated with each crash, it should be notedtileat are limitations to the approach used hergor.instance, a
crash that appeared to be caused by increasegpencesaction time (e.g. failure to apply brakesvoid
collision) could actually have been caused by atetected medical issue). Caution should be useth applying
these results. In addition, further research shbaelconducted to investigate causes and poteotiaitermeasures
to crashes in which older drivers are more fregydotnd to be at fault. Simulator studies careBainvestigate
issues such as range of motion and age-relatamh\iificulties 26). In areas of high elderly population, ideas to
reduce intersection crashes include those recomedenyithe Florida Elder Road User Program (FEREP),
program being implemented in the state of Flor@make the streets safer and more user-friendlihiincreasing
large elderly population. The FERUP is institutsadety measures such as larger lettering on stigges, more
advanced signage, wider pavement markings andfusfiective pavement markers. Implementing intet®n
design and signalization that decreases reliangedgment in making left turns (e.g. protected tafns,
roundabouts, etc.) could also be effective in redycrashes involving older drivers. Prior to ismplentation of
unusual designs such as roundabouts, thorough stwyd be conducted for the potential to confudersy
drivers, leading to unsafe and illegal driving mavess.
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