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First Child Restraints

The Children’s Hospital of Philadelphia®

The Modern Era of CPS

July 8, 1996: USA Today 
publishes article describing 
how children are killed by 
passenger air bags

The Children’s Hospital of Philadelphia®

Education and laws increase
– Rear seating for children
– Use of age-appropriate 

restraints
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US child occupant deaths at the time

Airbag-related deaths
1%

The Children’s Hospital of Philadelphia®

Non-airbag-related
deaths

Airbags were a small part of the problem
Needed to think beyond airbags

Needed a Data Source
Partners for Child Passenger Safety
Largest study of 

children in MVC
– >500,000 crashes
– >750,000 children

The Children’s Hospital of Philadelphia®

Research-driven change 
for improved safety for 
children

The Children’s Hospital of Philadelphia®
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State of Child passenger safety
Circa 1999
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Source: Winston et al, AAAM, September 1999

Forward-Facing CRS Effectiveness:
Fatality Risk Reduction

Unrestrained Child 
Restraint

54%

The Children’s Hospital of Philadelphia®

Source: Elliott Arch Pediatr Adol Med 2006

Seat Belt Child 
Restraint

28%

Forward-Facing CRS Effectiveness:
Moderate/Serious Injury Risk Reduction 

12 to 47 months old
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Source:  Arbogast Accid Analyses and Prevention, 2004
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Booster Seats Effectiveness:
Injury Risk Reduction

The Children’s Hospital of Philadelphia®

Source: Arbogast et al., Pediatrics, 2009

6-year-old Child in 35 mph Crash
Correct restraint: 
Belt-positioning booster 
with lap/shoulder belt

The Children’s Hospital of Philadelphia®

Incorrect restraint: 
Adult lap/shoulder belt

Rear Row Seating Effectiveness:
Fatality Risk Reduction
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36% reduction

The Children’s Hospital of Philadelphia®
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Source: Braver et al Inj Prev. 1998;4:181–187

0-12 year olds, adjusted for age, restraint, air bag status, crash 
direction, vehicle size, and speed limit
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Rear-Facing CRS Effectiveness:
Moderate/serious injury Risk Reduction

FFCRS RFCRS
44%

0-11 mo

The Children’s Hospital of Philadelphia®

Source: Henary Injury Prevention 2007

FFCRS RFCRS
82%12-23 mo

AAP, NHTSA, Car Seat Techs and 
more…

The Children’s Hospital of Philadelphia®14

CDC Best Practice Recommendations

The Children’s Hospital of Philadelphia®15 |

www.cdc.gov/vitalsigns
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Advocate for upgraded laws

Age Required to be in a Child Restraint - 2016

The Children’s Hospital of Philadelphia®
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No Law, 4-5
No Law, 6-7

Laws change behavior
Predicted Appropriate Restraint Use 

by Age and Law Status

The Children’s Hospital of Philadelphia®
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Winston et al. Arch Pediatr Adol Med, 2007

This response has been sustained

Restraint Use Age <8 years

The Children’s Hospital of Philadelphia®18 |

Source: NHTSA NOPUS 2014
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US Motor Vehicle Deaths Among 
Children Age 12 And Under Decreased 
By 43% In The Past Decade

The Children’s Hospital of Philadelphia®

CDC Feb 2014

What we learned regarding 
evidence-based advocacy
Keep eye on the goal – protecting children

– Align research priorities with potential impact
Provide rational, unbiased analysis 

– “Voice of reason”

The Children’s Hospital of Philadelphia®

Conduct research with pragmatic rigor
– Excellent science but applied - to achieve a goal
– Science is the starting point for action

Include partners & rely on them
– Include them from the beginning
– But make their action easy - translate research

Our Approach

The Children’s Hospital of Philadelphia®
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Action Inform Safety Products & Regulations

Advocate for Evidence-based Laws

Create Educational Resources

The Children’s Hospital of Philadelphia®

Provide 
Recommendations

Need to Partner with those that can 
“ACT”

The Children’s Hospital of Philadelphia®

But…We need each other to 
make a difference!

The Children’s Hospital of Philadelphia®
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To save lives and prevent injuries, 
collaboration is essential
Collaborate in all phases:

From project definition to project conduct, analysis 
and dissemination 

Partners – leverage & buy-in

The Children’s Hospital of Philadelphia®

– Influencers of the target population
– Government – laws and policies
– Industry – makes the products families buy
– Advocacy orgs – deliver messages to families
– Medical community – source of respected info

– Communities and families

Center for Child Injury 
Prevention Studies (CChIPS)

• Part of CIRP

• National Science Foundation Industry University 
Cooperative Research Center

• Conduct research to support industrial R & DConduct research to support industrial R & D

• Composed of Faculty from 

– CHOP/Penn – founding site in 2005

– Ohio State University – second site brought on in 2009

• Cchips.research.chop.edu

CChIPS Mission

"To advance the safety of children by facilitating 

the conduct of scientific inquiry into childhood 

injuries and to translate these findings into 

commercial applications and public education 

programs for prevention." 

...In brief: Science + Impact

4
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Our Members

CChIPS Process

IAB
chooses

Research 
Agenda

Follow Up
Study

Ideas
from 
IAB &

Faculty

Faculty
Proposals

Commercialization 
&

Implementation 
by IAB
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The Challenge Ahead
Worldwide Magnitude of the Problem

S

The Children’s Hospital of Philadelphia®

Source:
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Across the Globe

The Children’s Hospital of Philadelphia®34 |

“It took developed countries 70 years to reverse 
negative health trends from road transport, but 
developing countries can accelerate this process 
through strategic investments and collaboration 
across sectors” World Bank, Transport for Health: The Global 

Burden of Disease from Motorized Transport, 2014 

The Children’s Hospital of Philadelphia®

p ,

Let’s not forget about the US
Disparities

White parents 4x more 
likely to report age-
appropriate restraint 

40 0%
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Age-appropriate restraint

The Children’s Hospital of Philadelphia®

*controlling for education, income, 
information sources, and site

0.0%
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40.0%

Age 1-3 Age 4-7 Age 8-12

36 |

Macy et al. Pediatrics, 2014

White Non-White
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Where do we go from here?
Future priorities

Increase restraint use among harder-to-
reach populations

Increase age-appropriate restraint use

The Children’s Hospital of Philadelphia®

– Simplify child restraint use
– Make typical behavior safe

Optimizing the rear seat

37 |

Partnerships are necessary to make this happen

Resources
WWW.CHOP.EDU/CARSEAT DOWNLOADABLE RESOURCES

WWW.CHOP.EDU/INJURY

The Children’s Hospital of Philadelphia®38 |

More information on CChIPS
CCHIPS.RESEARCH.CHOP.EDU

The Children’s Hospital of Philadelphia®39 |
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