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Current Issues

“if a woman 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
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Design Consideration
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Female, 5th 

percentile 

(1510 mm,

4’11’’)

Female, 50th 

percentile 

(1616 mm,

5’4’’)

Male, 50th 

percentile 

(1753 mm,

5’9’’)

Male, 95th 

percentile 

(1869 mm,

6’2’’)

Design ‘bracket’

Variation of physical attributes like size, shape, 

mass, strength etc. is a critical consideration in the 

design of vehicles

Test devices (dummies) are tools to evaluate 

restraint systems and interior designs with respect 

to contact areas and injury potential of interior 

components

Critical dummy dimensions are mass and size



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, 5th percentile

2. Mid-sized female, 50th percentile

3. Mid-sized male, 50th percentile

4. Large male, 95th percentile
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ATD Family
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Small female, 

5th percentile

Mid-sized male, 

50th percentile

Large-sized male, 

95th percentile



Euro NCAP Assessments
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Adult Occupant assessments:

Mobile Progressive Deformable Barrier (THOR-50M, 

HIII 50M)

Full-Width Rigid Barrier (HIII 5F x2)

Side Mobile Barrier (WorldSID 50M)

Side Pole (WorldSID 50M)

Far-Side Impact (WorldSID 50M)

Whiplash (BioRID 50M)

[Rescue and Extrication]



Assessment Tools 
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Obese ATD – THOR-50M @ 

124kg
Elderly ATD – 50F, 70y/o

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

BioRID-II and EvaRID Finite Element (FE) models



Real-world data

University of Virginia, 2019

Belted frontal occupants

Control for occupant factors, estimated crash 

severity and vehicle model year as safety proxy

Female injury risk compared to male:

• Serious injury +73%

• Moderate injury +142%

• Greatest difference – Lower Extremity injuries
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Real-world data

IIHS, 2021

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:

• Moderate, Male -21%, Female -32%

• Serious, Male +6%, Female -46%
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Real-world data

NHTSA, 2022

Female fatality risk compared to male fatality risk is 

reduced in newer vehicles

• 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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