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ABSTRACT

Objective: To provide updated statistics on crashes in which another vehicle turns left in front of
an oncoming motorcycle and discuss the potential of left turn assist technology.

Methods: Motorcycle driver involvements in 2-vehicle fatal and police-reported crashes during
2017-2021 were tabulated by crash type, with a focus on crash types involving vehicles turning.
Results: Crashes in which another vehicle turned left in front of an oncoming motorcycle were, by
far, the most frequent type of fatal 2-vehicle motorcycle crash, at 26%.

Conclusion: There is a large opportunity to reduce harm by specifically addressing crashes in which
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another vehicle turns left in front of an oncoming motorcycle - ideally using a variety of

countermeasures simultaneously.

Introduction
While much progress has been made in reducing
passenger-vehicle-occupant  crash  deaths, motorcyclists

remain overrepresented in fatal crashes. One important
countermeasure is motorcycle antilock braking systems
(ABS), which have been proliferating in the motorcycle fleet
and have been shown to reduce rider fatal crash rates by
nearly a quarter (Teoh 2022). There are other motorcycle
active safety systems under development or not yet widely
available that show promise as well (Savino et al. 2020).
Another promising countermeasure is the increasingly avail-
able crash avoidance technologies available on passenger
vehicles, which have the potential to prevent 4-8% of fatal
(and 9-10% of police-reported) motorcycle driver crash
involvements in the United States (Teoh 2018; Dean et al.
2021). A study from France also estimated strong benefits
for crash types deemed relevant to automatic emergency
braking that detects motorcyclists (Saadé et al. 2022). Teoh
(2018) discussed crashes in which a passenger vehicle turns
left in front of an oncoming motorcycle as a particular area
of concern. It was not the first study to identify this crash
type as an area of concern, but the study did note that the
emerging technology left-turn assist (LTA) on passenger
vehicles as a huge opportunity to improve motorcyclist
safety. The purpose of the current technical note is to pro-
vide updated statistics on this crash type and discuss the
potential of LTA on improving rider safety.

Methods

Data on motorcycle driver involvements in 2-vehicle crashes
during 2017-2021 were obtained from two sources. Fatal

crash data were extracted from the Fatality Analysis
Reporting System (FARS), which is a census of crashes in
the United States that resulted in death within 30days.
Data on police-reported crashes were from the Crash
Report Sampling System (CRSS), which is a nationally rep-
resentative sample of police crash reports; CRSS weights
were used to provide national crash count estimates. Both
FARS and CRSS are maintained by the National Highway
Traffic Safety Administration and have largely similar cod-
ing of data elements. For both datasets, drivers were
defined as person type 1, motorcycles as body type 80-89,
and crash types were categorized based on the acc_type
variable, which codes the roles of both vehicles in the
crash. The crash type coding in the current report is largely
identical to that of Teoh (2018), except that some catego-
ries have been collapsed since specific crash avoidance
technologies, aside from LTA, are not being discussed. In
the Teoh (2018) study, crash type distribution was largely
similar for driver involvements in crashes that resulted in
injury and involvements in all police-reported crashes, so
only the latter is presented in the current report. The anal-
ysis was repeated for crash involvements of passenger-vehicle
(defined as 0<bodytype < 50) drivers, and a few of the
numbers are presented.

Results

Crashes in which another vehicle turned left in front of an
oncoming motorcycle were, by far, the most frequent type of
fatal 2-vehicle motorcycle crash, accounting for 26% of
motorcycle driver involvements in 2-vehicle fatal crashes
(Table 1). While still eclipsed by single-vehicle crashes (38%
of motorcycle drivers involved in fatal crashes), this presents
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Table 1. Motorcycle-driver involvements in 2-vehicle crashes by type and severity, 2017-2021.

Fatal Police-reported
Crash type Specifics N % N %
Left turn in front of oncoming vehicle Other vehicle violated motorcycle’s right-of-way 3,750 25.6 41,941 134
Motorcycle violated other vehicle’s right-of-way 146 1.0 3,837 1.2
Left turn in front of vehicle approaching from left Other vehicle violated motorcycle’s right-of-way 1,501 10.3 22,018 7.0
Motorcycle violated other vehicle’s right-of-way 86 0.6 2,973 1.0
Left/right turn across vehicle traveling in same direction Other vehicle violated motorcycle’s right-of-way 373 2.6 12,976 4.1
Motorcycle violated other vehicle’s right-of-way 46 0.3 1,391 0.4
Turn into path of vehicle traveling in same direction Other vehicle violated motorcycle’s right-of-way 203 14 10,572 34
Motorcycle violated other vehicle’s right-of-way 80 0.6 4,531 14
Turning crash Other/unknown 205 1.4 10,566 34
T-bone crash Other vehicle struck motorcycle 384 2.6 7,540 24
Motorcycle struck other vehicle 1,174 8.0 17,365 55
Rear-end crash Other vehicle struck motorcycle 771 53 26,576 8.5
Motorcycle struck other vehicle 1,142 7.8 43,994 14.0
Sideswipe 956 6.5 43,579 13.9
Head-on 1,150 79 4,506 14
Other/unknown Other known types 953 6.5 31,220 9.9
Coded as other 1,657 11.3 24,979 8.0
Unknown 49 0.3 3,443 1.1
Total 14,626 100.0 314,007 100.0

a unique and specifically addressable problem for motorcy-
clist safety. The analogous figure for passenger-vehicle driver
fatal crash involvements was 4%. For police-reported crashes,
which are less severe on average, crashes in which another
vehicle turned left in front of an oncoming motorcycle
accounted for 13% of motorcycle driver involvements,
exceeded by sideswipes (14%) and crashes in which the
motorcycle rear-ended another vehicle (14%). In all types of
turning crashes investigated, the other vehicle was more fre-
quently the one to violate the motorcycle’s right-of-way,
often by a factor of 10:1 or more. For rear-end and T-bone
crashes, both fatal and police-reported, the motorcycle was
more likely to be the striking vehicle. Overall, turning
crashes accounted for 44% of motorcycle driver fatal crash
involvements and 35% of their involvements in police-reported
crashes.

Discussion

Crashes in which another vehicle turned left in front of an
oncoming motorcycle accounted for 3,750 motorcycle-driver
fatal crash involvements during 2017-2021, and about 42,000
involvements in police-reported crashes, representing a large
opportunity to reduce harm by specifically addressing this
crash type. One of the ways to address it is by increasing the
use and effectiveness of LTA technology on other vehicles. LTA
systems should be designed to reliably detect motorcyclists.
There is also opportunity to address this crash type through
infrastructure improvements such as protected left-turn signals,
roundabouts, and other design considerations.

It is important that strategies for reducing the number of
motorcyclist crash deaths (and crash involvements) approach
the situation from a variety of angles, often known as the
safe system approach. For instance, helmet use laws that
cover all riders are extremely effective in reducing motorcy-
clist death rates (Houston and Richardson 2007), and so is
motorcycle ABS (Teoh 2022). Clearly neither of these highly
effective countermeasures prevents all the crash deaths, so
deaths are minimized, in terms of these two, when both are
used. Countermeasures such as reducing speed limits

(Farmer 2019) and red light cameras (Hu and Cicchino
2017) have been shown to improve highway safety for all
road users overall. Employing LTA and other countermea-
sures to address left-turn oncoming crashes represents an
opportunity to reduce the number of crashes and deaths,
especially for motorcyclists, even more and should be part of
the overall motorcycle safety strategy.
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