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current Issues

> ‘if awoman is involved in a car crash, she is 17 per
cent more likely to die, and 73 per cent more likely
to be injured than a man in the same crash”

> GSR 2 — Brexit and the adoption of safety equity
measures

Women set to lose out over Britain’s
crash-test rules
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Design Consideration

> Variation of physical attributes like size, shape,

mass, strength etc. is a critical consideration in the Female, 50th  Male, 50th

. . percentile percentile

design of vehicles (1616 mm, (1753 mm,
5!4”) 5!9!!)

> Test devices (dummies) are tools to evaluate

. di ior desi ith Female, 5th Male, 95th
restraint systems an _|r_1ter|or esigns Wlt r.espect percentile percentile
to contact areas and injury potential of interior (1510 mm, (1869 mm,
components 4117) 62)

> Critical dummy dimensions are mass and size
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ATD Family

> U.S. DOT contract, 1980-83
> Define realistic human automotive seating positions

> Determine the anthropometric specifications for
members of the advanced dummy family

> Four-member dummy family recommended as
optimal based on height and weight values of U.S
adults:

1. Small female, 5™ percentile

2. Mid-sized female, 50" percentile
3. Mid-sized male, 50" percentile
4

Large male, 951 percentile
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Euro NCAP Assessments

> Mobile Progressive Deformable Barrier (THOR-50M,
HIII 50M)

Full-Width Rigid Barrier (HIll 5F x2)
Side Mobile Barrier (WorldSID 50M)
Side Pole (WorldSID 50M)

Far-Side Impact (WorldSID 50M)
Whiplash (BioRID 50M) ' S
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Assessment Tools

Autonomous Vehicle ATDs — THOR-AV-5F, THOR-AV-50M

BioRID-Il and EvaRID Finite Element (FE) models

Elderly ATD — 50F, 70y/o Obese ATD — THOR-50M @
124kg
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TRAEFIC INJURY PREVENTION ;
- 2019, VOL 20, NO. 6, 607-612 Taylor & Francis
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X
Automobile injury trends in the contemporary fleet: Belted occupants in
frontal collisions

Jason Forman®, Gerald S. Poplin®, C. Greg Shaw”, Timothy L. McMurry®, Kristin Schmidt®, Joseph Ash®, and
Cecilia Sunnevang

*Center for Applied hani W y of Virginia, Ch le, Virginia: "Autoliv Research, Virgdrda, Sweden
> University of Virginia, 2019 e e e o e
periodically evaluate injury trends to identify and priorities for Accepted 9 June 2019

This study examined detailed injury distibutions and injury risk trends in belted occupants in
frontal automebile collisions (10 o'clock 10 2 'clock) using NASS-CDS (1998-2015). "‘""":,‘m’myv i

> Belted frontal occupants e g o b M

ous factors on injury risk (by body region), controlling for delta-V, sex, age, height, body mass
index (BMI), vehicle model year (again stratified at 2009).

Results: Among other observations, these analyses indicate that newer model year vehides (model
year [MY] 2009 and later) carry less risk of Abbreviated Injury Scale (AIS) 2+ and AIS 3+ injury com-

> Control for occupant factors, estimated crash e e L T R SR

lower extremities and in the risk of skull fracture. There & no statistically significant change in risk of
Farmadac ik ol
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Severlty and Veh ICle mOdel year aS Safety proxy Table 1. Imputed multivariate logistic regression model results (all frontal crashes; odds ratios) for various injury outcomes.”

Model Delta-V (km/h) Female Age (years) Height (cm) BMI (kglmz) 2009+ MY
= H . AIS 2+ 1.09%* 2.42%* 1.02%* 1.00 1.05%* 0.69*
> Female injury risk compared to male: A 31 L 173 104 1.00 1037 0457
Skull fracture 1.07%* 0.47* 1.01 1.01 1.01 0.37*
Brain, moderate 1.07%* 1.76* 1.00 1.01 1.01 1.47
H = Brain, severe 1.07*%* 0.44 1.03%* 0.98 1.03* 045
® SenOUS InJury +73% Brain, any 1.07%* 1.60* 1.00 1.01 1.01 141
C-spine 1.02%* 1.99%* 1.00 1.00 1.03* 0.70*
Abdomen 1.06%* 2.06** 1.01%* 0.99 1.06%* 0.71*
- Knee-thigh-hip 1.08%* 1.89% 1.00 0.99 1.07%% 0.44*
*  Moderate injury +142% Knee 106+ 179° 100 03 1106 036+
Leg 1.09%* 2.29%* 1.03%* 1.00 1.07%* 0.65
Ankble 1.08%* 3.80%* 1.01%* 1.03* 1.08%* 0.40%*
H H - H LEx 1.07+* 3.05%* 1.00 1.02%* 1.06%* 0.60*
« Greatest difference — Lower Extremity injuries Stemum 108 157 07 101 095 103
Rib fracture 1.08%* 1.56% 1.04%* 0.98 1.01 0.49*
Rib fractures, 3+ 1.10%* 2.14* 1.08%* 1.00 1.04* 0.67

*N=31,254 (weighted = 14,532,617); AIS 2+ unless otherwise noted. See Appendix C, Table C2 for confidence intervals.
bLEx:generaI lower extremity (encompassing KTH, leg, ankle, and all other lower extremity codes).

'P<.05.

"P<.001.

CONTACT Jason Forman ©) pim@veegini.edu C) Center for Applied Blomecharics, University of Virginia, 4040 Lewss and Clark Drive, Charlottesvile, VA 22911
Color versions of one or more of the figures in the article can be found online at www.tandfonline comigepl

Managing Editor David Viano oversaw the review of this artide.
O Supplemental data for this article can be accessed o the publisher's website,
© 2019 Taplor & Frands Geowp, LLC



Real-world data

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

February 2021

) ”HS, 2021 Matthew L. Brumbelow

Jessica S. Jermakian

> Belted drivers in frontal crashes

> Control for occupant factors, vehicle factors,
accident type

> Female injury risk compared to male:

« All frontal impacts — Serious + 45%, Moderate
+123%

> Injury risk for ‘Good’ rated vehicles vs. other
vehicles: IIHS

Insurance Institute for Highway Safety

 Moderate, Male -21%, Female -32%

« Serious, Male +6%, Female -46%



Real-world data
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> NHTSA, 2022

> Female fatality risk compared to male fatality risk is
reduced in newer vehicles

Female Crash Fatality Risk
Relative to Males for
Similar Physical Impacts

* 18.3% higher risk for women for model year
1960-2009 vehicles

* 6.3% for model year 2010-2020
« 2.9% for model year 2015-2020
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