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9ŀŎƘ 5!¸ ƛƴ нллуΧ

ω4 Children Were Killed (birth to 14)

ω529 WereInjured



EstimatedForce (energy)

Weight (of each child or adult)
X

Speed (vehicle before the crash)
=

Force (needed to restrain body)

Crashes are violent events!





Managing Crash Energy

ωPrevent ejection

ωContact the strongest body parts

ωDistribute force over an extensive area

ω!ƭƭƻǿ ōƻŘȅ ǘƻ άǊƛŘŜ Řƻǿƴέ ǿƛǘƘ ǾŜƘƛŎƭŜ

ωProtect the head, neck, and spinal cord



CR or Belt Use by Year
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CR or Belt Use by Region

Source: NHTSA



IIHS on Belt Fit
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Injury Mechanism

Illustration: Partners for Child Passenger Safety
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Injury Example ςBladder Rupture
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Injury Example ςSpinal
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Highly Publicized Example

News Photo



Boosters Correct Fit





UPDATED: BPB Injury Reduction

Source: Childrenôs Hospital of Philadelphia



Beyond Fatalities

CHOP 1998 ς2007

ÅAges 4-8 in crashes

ÅInsurance claims & 
telephone survey

Å45% less likely to 
sustain injuries in BPBs 
than belts

Å68% near-side impacts

Å82% far-side impacts
Source: Childrenôs Hospital of Philadelphia



How are Kids Restrained? 

Source: NHTSA



ONLY ages 6 & 7

Source: NHTSA





Is Age or Height Reasonable?

CDC

Growth

Chart



Fit Variables

ωOverall heights are not relative to 
specific ages

ωChild body proportions vary

ωSeat cushion depths vary

ωSeat back heights vary

ωBelt anchor locations vary

ωSeat cushion contours vary





Seat Belt Readiness

The child should sit all the way

back on the vehicle seat:

ςKnees should bend naturally over the edge

ςThe lap belt should be snug across the leg or 
hip bones

ςThe shoulder belt should be snug against the 
chest and shoulder



Belt-Positioning Booster

ωChildren should ride in booster seats, used with 
the vehicle lap and shoulder belts, until the 
vehicle seat belts alone fit correctly. This 
depends on the child AND the vehicle seat 
geometry.

Backless Booster HighbackBooster



More Accurate Laws

ωWyoming ς¦Ǉ ǘƻ ŀƎŜ ф ǳƴƭŜǎǎΣ άƭŀǇ ŀƴŘ 
ǎƘƻǳƭŘŜǊ ōŜƭǘǎΧ Ŧƛǘ ǇǊƻǇŜǊƭȅ ŀŎǊƻǎǎ ǘƘŜ 
ŎƻƭƭŀǊōƻƴŜΣ ŎƘŜǎǘ ŀƴŘ ƘƛǇǎ ƻŦ ǘƘŜ ŎƘƛƭŘΧέ

ωNew Mexico ς¦Ǉ ǘƻ ŀƎŜ мн ǳƴƭŜǎǎΣ άƭŀǇ ōŜƭǘ 
ǇǊƻǇŜǊƭȅ Ŧƛǘǎ ŀŎǊƻǎǎ ǘƘŜ ŎƘƛƭŘΩǎ ǘƘƛƎƘǎ ŀƴŘ 
ƘƛǇǎΧ ǎƘƻǳƭŘŜǊ ǎǘǊŀǇ ǎƘŀƭƭ ŎǊƻǎǎ ǘƘŜ ŎŜƴǘŜǊ ƻŦ 
ǘƘŜ ŎƘƛƭŘϥǎ ŎƘŜǎǘΧ ƪƴŜŜǎ ōŜƴǘ ƻǾŜǊ ǘƘŜ ǎŜŀǘ 
ŜŘƎŜΦέ



Limitations of Testing
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FMVSS 213 Testing

Source: NHTSA



Some Testing Issues

Å213 bench used does not represent most 
vehicle seats

ÅDummies are in the optimal position

ÅDummies do not measure abdominal injury

ÅDummy pelvic construction does not 
άǎǳōƳŀǊƛƴŜέ ƭƛƪŜ ŀ с ȅŜŀǊ-old human.

ÅBoosters are not evaluated for belt positioning 
effectiveness



IIHS - All Boosters are Not Equal
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Poor Belt Fit
This lap belt is too high on 
the abdomen, and the 
shoulder belt is too low on 
the shoulder.

Good Belt Fit
The shoulder belt crosses 
snugly over the middle of the 
shoulder.  The lap belt fits flat 
ŀŎǊƻǎǎ ŀ ŎƘƛƭŘΩǎ ǳǇǇŜǊ ǘƘƛƎƘǎΣ 
not the soft abdomen. 
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Lateral Impacts

News Stills


