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Saving lives. Preventing harm.

IIHS-HLDI mission:

To reduce deaths, injuries and property damage from motor
vehicle crashes through research and evaluation and through
education of consumers, policymakers and safety professionals.
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When will women’s safety on
the road matter as much as
men’s?

@0 Medium
Where are all the female crash

test dummies?
The
Guardian
A B‘AS ‘N A WORLD Best of 2019

MEN The deadly truth about a world built for men -
FOR from stab vests to car crashes
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Is vehicle crash test gender bias putting female drivers at risk?

Dummies Used In Motor Vehicle
Crash Tests Favor Men And Put
Women At Risk, New Report
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A crash test = o é
one crash with one dummy .
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Our vehicle ratings account for factors important for
protection of occupants of different sizes and shapes

Dummy injury measures Structural performance Restraints/dummy kinematics
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Other exposure differences affect crash severity and injury risk
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Other exposure differences affect crash severity and injury risk




Other exposure differences affect crash severity and injury risk

Crash configuration with partner vehicle

Crashworthiness of vehicles
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Difference in front crash injury risk for females
compared with males

Taylor & Francis

NASS CDS 1998-2015

Belted drivers in frontal crashes
in vehicles model year 1989+

TRAFFIC INJURY PREVENTION
hittps.//doi.org/10.1080/15380588.2021.2004312

Injury risks and crashworthiness benefits for females and males: Which
differences are physiological?

Matthew L. Brumbelow and Jessica S. Jermakian

Vehicle Research Center, Insurance Institute for Highway Safety, Ruckersville, Virginia

Comparison of injury risk in “compatible”

ABSTRACT ARTICLE HISTORY

Objective: Previous research has found elevated injury risk for females relative to males in passen- Received 17 February 2021

ger vehicle crashes but has not accounted for ways the crashes themselves differ between these Accepted 4 November 2021

populations. Vehicle curb weight, ride height, safety rating, airbag deployment, and crash config- -
uration all influence injury outcome and often are not welkrepresented by delta-V alone. This NEYWORDS CraS h eS .

study evaluated the effect of occupant sex on injury risk in front and side crashes while limiting I(rgushrywr‘l,snxmc;:;? :Q:Eﬁ:;e,

or controlling for non-physiological crash differences. Additionally, the effects of crashworthiness oo ooy
improvements are compared for females and males. HiEnce:
Methods: NASS-CDS cases from 1998-2015 calendar years involving a belted driver in a front
crash or a struck-side driver or right front passenger in a side crash were analyzed. Case vehicle
model years were 1989-2016. Logistic regression was used to estimate the risk of MAIS > 2 and
MAIS > 3 injury outcomes for females relative to males as well as the change in risk due to
improved crashworthiness. Sex-based differences in occupant age, mass, and stature; crash test
rating; delta-V; crash configuration; and vehicle-to-vehicle compatibility were considered either
through case selection or the inclusion of additional regression covariates.

Results: Before controlling for crash and vehicle differences, female drivers in front crashes had
higher estimated overall and body-region-specific risks of MAIS > 2 and MAIS > 3 injury, as consist-
ent with previous findings. After accounting for such differences, all ratios of injury odds for females
relative to males were reduced. Females remained at higher risk of MAIS > 2 injury [OR, 2.23; 95%
€1, 142-3.51), especially extremity injury, but had similar odds for MAIS > 3 non-extremity injury (OR,
0.98; 95% Cl, 0.56-1.7). While controlling for crash differences in side impacts, none of the estimated
injury risk differences by sex were significant at the p <0.05 level. Estimated benefits of improved
crashworthiness were similar or greater for females than for males for most injury outcomes.
Concluslons: Female-specific crashworthiness improvements may be required to provide add-
itional protection against AlS 2 extremity injury. Much of the remaining discrepancy in sex-based
injury risk can be attributed differences between vehicles and crashes, not to physiclogical differ-
ences. Addressing these differences will require other types of countermeasures.

airbag deployment

vehicle-to-vehicle crashes restricted on
striking vehicle type and mass differential,
no underride/override

Covariates:

Introduction Insurance Institute for Highway Safety 2019) and tend to be
involved in more severe crashes overall (Li et al. 1998).

Fatal crash rates are higher for males than females regardless 2 e . :
After adjusting for crash severity and other factors, stud-

of how they are measured—per capita, per miles traveled, or

ies show females are at increased risk of fatal injury com-
pared with males, In double-pair comparison studies, young

AV, driver age, height, mass
per licensed driver— (Insurance Institute for Highway Safety ) g ’ g )
2019; Mayhew 2003) but the gaps:are marowing ok moce females (20-35years) have an increased fatality risk of 20 to

females are licensed and spend more time driving (Mayhew

28% compared with young males in similar crashes,

2003). Still, females accounted for fewer than 30% of crash
deaths in 2018 in the United States (Insurance Institute for

although the discrepancy decreases with age and is elimi-

good IIHS moderate overlap rating,

nated or reversed by middle age (Evans 2001; Kahane 201

Highway Safety 2019). For crashes of all severities, females
have lower rates of crashes per licensed driver but higher
rates per miles traveled (Massie et al. 1995; 1997; Li et al.
1998; Ferguson and Braitman 2006; Bose et al. 2011). Males
are involved in more crashes involving risk-taking behaviors

ench ac ensadine and immairmant (Ramana at al 300K

Abrams and Bass 2020). Using a different method, Evans
and Gerrish (2001) found unbelted young females have an
increased fatality risk of 22% compared with unbelted males,
a similar magnitude as found using the double-pair method.
‘When considering

roaraccion  cmdiac

rious injuries, multivariate logistic
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Difference in front crash injury risk compared with males

UVA findings vs. [IHS findings
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Types of injury risk

All injuries Nonextremity injuries IHS
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Difference in injury risk for females compared with males

Front crashes
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Have vehicle improvements benefited males and females equally?

N -




Difference in injury risk for good-rated vs. other vehicles

Front crashes
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Summary

Some good news:

Females and males have similar risk of serious
nonextremity injuries in front crashes

Crashworthiness improvements have benefited
both sexes, perhaps females more

Is there more we can do?

Some increased risk to females is due to
sex-based differences in crash exposure

Females are at higher risk of extremity injuries

More data needed to understand injury risk
in side impact crashes
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More information at iihs.org and on our social channels:

liihs.org @iihs_autosafety
@IIHS autosafety [IHS
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