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CPS PoLIcY REDEFINED

The American Academy of Pediatrics

(AAP) Child Passenger Safety Policy
Statement

D Firstissued in 2002, reaffirmed in 2007

Dynamic change in Child Passenger
Safety over the past decade:

D Scientific evidence has grown
D Legislation and regulation has expanded
D Restraint use has dramatically increased

D Automotive & restraint system design has
changed

AAP released revised CPS Policy
Statement in April 2011 issue of Pediatrics

Policy statement and Technical Report
authors:

D AAP6s Committee on I njur
Poison Prevention
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WHAT YOU WILL LEARN TODAY

The evidence behind the revised
recommendations

What is different
Why they changed
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Too MANY AFFECTED Leading Causes of Death

Age (years)
Rank <1 1-4 5-9 10-14 15-24
1 »
Homicide entiona entiona Homicide Homicide
2 Unspecified a e/B Firearm Firearm
. 174 428 6 154 4,669
Leading cause of death for T
children ages 4 and above ’ ’ wa | 2
. O:grniscgrjei_, Homici_c!e Ho_micide entiona Syicide
Result in more than 5,000 | ot | TS| T iR T
deaths each year to those entional Unintentional Unintentional |Unintentional IR
5 Dro Q ocatio ocatio " Suffocation
under age 21 . ' o
D This number comprises 15 gl e ohe™ | Sanpon  Femm Oy
percent of all crash fatalities. Undetemined | _Homicide  [ILSE omicide
7 Suff%czation Octlgzgiﬁgslce.’ '. - Cutﬁizrce
For each fatality, 400 more d
. . Homicide Homicide Homicide ilEIl Undetermined
Chlldren and youth recelve 8 Suff%c(:)ation Firigrm Suffozc1ation -"- o Poiggging
medlcal treatment for InJurIeS- Undetermined chtiona Suicide Suicide
9 Unspecified Aga A Firearm Poisoning
28 - 53 362
10 -

Source: Centers for Disease Control and Prevention, 2007
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THE MODERN ERA OF CPS

USA TODAY INVESTIGATION

July 8, 1996: USA Today
=1 F publishes article describing
poBhspmumisoll s how children are killed by

DEADLY AIR BAGS ™=

How a government prescription for Education and laws
safety became a threat to chl dren increase
: i B | Why air bags
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THE MODERN ERA OF CPS

The number of crash-
related deaths declines 45
percent between 1997
and 2009 for those under
age 16.

The lives of approximately
4,800 children have been
saved since 1997 due to
improvements in child
passenger safety.

2500

2000

1500

1000

500

Number of Pediatric Motor
Vehicle Fatalities
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THE MODERN ERA OF CPS

Children under age 16 The more time spent in motor
spend nearly as much time vehicles corresponds to
In motor vehicles as adults. Increased crash exposure.
D Average: 3.4 trips / 45-50 D Age-appropriate restraint use on
minutes per day all trips is so important.

Exposure of Children to Motor Vehicle Travel

4.5

N

w

trips per day
= N

Number of person

o
oOuUlEr 1N Ul WO
|

5-14 15-19 20-24 25-54 55-64 65+
Age group (years)

Source: National Household Transportation Survey, 2009
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RESTRAINTS T HOW THEY WORK

Restraints are designed to:
D Reduce the risk of being ejected during a crash
D Distribute energy load to bones rather than soft tissue

D Limit crash forces by prolonging deceleration

6-year-old children in 35 mph frontal impact crash
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RESTRAINTS | HOw THEY WORK

Types of Restraints

D Vehicle restraints: air bags, seat belts

D Add-on restraints: child restraint systems (CRS)

9| ©2011 The Children's Hospital of Philadelphia Research Institute. All rights reserved.



PREVALENCE OF USE BY AGE
Child restraint use has significantly increased over the past decade

100%
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Source: PCPS Fact and Trend Report, 2008
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Child Safety Seat

Booster Seat

Seat Belt
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Source: 2009 National Survey of the Use of Booster Seats. DOT HS 811-377. NHTSA, 2010
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From 1999 to 2007, restraint
use for 6- to 8-year-olds in
crashes increased
significantly; however, in
2007, 57% were still
Improperly restrained.

In 2009, 89% of children in
the United States under age
13 were restrained.

D 55% of 4- to 7-year-olds
were in child restraint
systems.



BEST PRACTICE

RECOMMENDATIONS

New Algorithm for Pediatricians
to Use with Families

ediatric Patient at Health
Supervision Visit

Does child have
significant spacial
health needs?

Caonsult complementary AAP Palicy
and other resources for Best Praclice
Recommendations

Assess age, weight,
height and presence of
special health neads.

* Y i

< 2 years"

T

Child in a1 typa 0 Child in
infant-only CE22 s child convertible
seat uging? Cs5

Has child ~ hles'“;ﬁlghr:ear- Is weight or N praperdy
outgrown weight facir:g Ly height < forward-facing o in the vehicle
or height limit for 9 ) lirnit for convertible or seat belt' - usually

seat? DOI'IVE!'I'JJHE combination around 4' 9" in
(e cas? height?

1) Best Practice

Recommendation

Infant-only or
Caonvertible CSS
Used Rear-facing

2) Best Practice 3) Best Practice 4) Best Practice
Recommendation Recommendation Recommendation
Convertible or -
e Belt-positioning Lap and shoulder
Ll LB (5 Booster Seat Vehicle Seat Belt
Used Forward-facing

=

5) Best Practice Recommendation

All Children under 13 years of age should be restrained in the
rear seats of vehicles for optimal protection.
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CHILDREN WITH SPECIAL HEALTH NEEDS

Children with certain physical and
behavioral conditions may require
specialized restraint systems.

D These include premature infants,
those with cerebral palsy, skeletal or
muscle tone abnormalities,
tracheostomy, or fractures needing
spica casts, as well as those in
wheelchairs

The AAP has a separate policy
statement for transport of children
with special health needs. It is
available at:

D aappolicy.aappublications.org
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RECOMMENDATION 1
Rear Facing Car Safety Seats

< 2 years®

infant-only CSS is child convertible
seat using? CSS

Is weight
or height < rear-
facing limit for
convertible
CSS?

Has child
outgrown weight
or height limit for
seat?

1) Best Practice
Recommendation

Infant-only or
Convertible CSS
Used Rear-facing
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REAR FACING CAR SAFETY SEATS
Situation

Because 1 nfant
developing and their heads
are proportionally large for
their bodies, injury to their
head or spine may occur if
not properly restrained.

21% of U.S. infants less
than age 1 or 20 Ibs are
incorrectly seated in forward
facing seats.
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REAR FACING CAR SAFETY SEATS
Confirmatory Evidence
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Children up to age 2 placed in
forward facing car safety seats
(FFCSS) are 1.8 times more
likely to be seriously injured
than children up to age 2 in
RFCSS.

D Applies for all crash types
(frontal, side) and age groups (0
to 23 months)

This safety benefit from
RFCSS applies up to age 2.

D Forward facing children ages 12
to 23 months were over five
times as likely to be injured
when compared to rear facing
children of the same age.



PEDIATRIC OBESITY
& CHILD PASSENGER

SAFETY e T ‘5‘35 mFi
34% of U.S. children are o e
fobesed (BMI >=' = e
Aover weight o =
(BMI >=85th% to <95th%). =
To accommodate this IR
changing population, more el e et e e
child restraints with higher em L
weight and height limits are T ——
available. e s

D 30 of the 35 convertible seats "=
now available can
accommodate up to 35 Ibs
rear facing e

(BMI >95th% for 24 months).

Source: Centers for Disease Control and Prevention, 2000
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RECOMMENDATION 2
Forward Facing Car Safety Seats

<2Vl 2- 8 years

infant-only CSS is child convertible
seat using? CSS

Is weight
or height < rear-
facing limit for
convertible
CSS?

Has child
outgrown weight
or height limit for
seat?

Is weight or
height < forward-facing
limit for convertible or
combination
CSS?

2) Best Practice
Recommendation

Convertible or
Combination CSS
Used Forward-facing
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»

FORWARD FACING CAR SAFETY SEATS

Confirmatory Evidence
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FFCSS vs. unrestrained
children

D Over a 6-year period (1988-
1994), 1- to 4-year-olds placed in
forward facing restraints reduced
their risk of dying in a crash
54%.

FFCSS vs. seat belt-restrained
children
D 2-to 6-year-olds placed in

forward facing restraints reduced
their fatality risk by 22%.

I 17% reduced risk even with
gross CRS misuse



FORWARD FACING CAR SAFETY SEATS
Confirmatory Evidence

12 to 47 months old

3%

When correctly placed in a
FFCSS vs. a seat belt
alone, children ages 1 to 4 >
have a 71% reduction in 5 T
serious injury risk. S

=

0: 1% [ —

0% T
Seat Belt Forward facing CSS

Source: Accident Analysis and Prevention, 2004
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RECOMMENDATION 3
Belt-Positioning Booster Seats

2- 8 years > 8 years

Does child fit

Is weight or properly
height < forward-facing in the vehicle
limit for convertible or seat belt’ - usually

around 4' 9" in
height?

combination
CSS?

'

3) Best Practice
Recommendation

Belt-positioning
Booster Seat
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BELT-POSITIONING BOOSTER SEATS
Situation

Most vehicle seat belts do not
fit chil dren unti
tall and 8 to 12 years old.

For the lap and shoulder belt to
fit correctly:

D The shoulder belt should lie
across the center of the chest
and shoulder, not the neck or
face.

D The lap belt should sit low
across the hips and pelvis, not
on the abdomen.

D A child should be tall enough to
sit against the seatback with
knees bent and not slouching.
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0-YEAR-OLD CHILD IN 35 MmPH CRASH

Belt-positioning booster
with lap/shoulder belt

Adult lap/shoulder belt

Purtnersfor
Child Passenger Sadety
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SEAT BELT SYNDROME

During serious crashes,
Incorrect belt fit is
associated with injuries to
the spine and abdomen.

This occurs because:

D The developing pediatric
pelvis cannot hold the lap
belt in place.

D Children tend to slouch, with
their knees bending
comfortably at the edge of
the seat, causing the lap belt
to ride up.

D The belt compresses the
abdominal organs directly
against the spinal column,
causing high tension forces
in the lumber spine.
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BELT-POSITIONING BOOSTER SEATS
Confirmatory Evidence

Booster seats vs.
unrestrained children:

D 67% reduced fatality risk for
ages4tobs

D 55% reduced fatality risk for
ages61to 8

Booster seats vs. seat
belts alone

D Booster seats do not appear to
offer additional protection
against fatal injuries in severe
crashes as compared to seat
belts alone. They do, however,
provide additional protection
against non-fatal injuries.
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BELT-POSITIONING BOOSTER SEATS
Confirmatory Evidence

4- to 8-year-olds

1.6
Children ages 4 to 8 placed in 14
belt-positioning booster seats 12—
are 45% less likely to sustain S v 45%
non-fatal injuries than those = 08—
placed in seat belts alone. 2 06— T B
D No significant difference between Zz 1] -
highback and backless boosters o

Belt vs. Booster Highback vs. Backless

Only 1% of children ages 4 to 7
are injured in crashes when SCNIEER (LA 000
placed in booster seats, as

compared to 1.5% placed in

lap/shoulder belts and 7% for

unrestrained children.
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RECOMMENDATION 4
Lap and Shoulder Belts

> 8 years

Does child fit
properly

in the vehicle

seat belt” - usually

around 4' 9" in

height?

4) Best Practice
Recommendation

Lap and shoulder
Vehicle Seat Belt
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LAP AND SHOULDER BELTS
Situation

Since 1989, lap and
shoulder belts are required
In rear outboard seating
positions.

Since 2005, lap and
shoulder belts are required
In center rear seating
positions.
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LAP AND SHOULDER BELTS
Confirmatory Evidence

Seat belts reduce the risk of serious injury or death by 40% for
4- to 14-year-olds.

If all passengers ages 8 to 15 were restrained by lap and
shoulder belts (vs. 72% currently):

D 45% less deaths would occur

D 32% less hospitalizations would occur

For children placed in the center rear, 81% less risk of injury
with lap and shoulder belt vs. lap belt only

D The greatest reduction is seen in abdominal injuries.
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RECOMMENDATION 5
Children in the Rear Seats of Vehicles

5) Best Practice Recommendation

All Children under 13 years of age should be restrained in the
rear seats of vehicles for optimal protection.
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CHILDREN IN THE REAR SEATS OF VEHICLES
Situation

Since the mid-90s there has Children are more likely to ride in

been a significant increase in front if the driver is male, not a

placing children in the rear seat. parent, or if there is no frontal air
bag.

E

g

- -

% E == All Children Age <8

= =

% E =f=Children Age<1

T o

E C Children Age 1-3

o 60%

< =3&=Children Age 4-7
50% : |

2002 2003 2004 2005 2006 2007 2008 2009

Source: Occupant Restraint Use in 20096 Results From the National Occupant Protection Use Survey Controlled
Intersection Study
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CHILDREN IN THE REAR SEATS OF VEHICLES
Confirmatory Evidence

Children riding in the front Injury Risk for 0to 12 -year -olds
seat are 40 to 70% more by Row and Restraint Type
likely to be injured than
. . g . 10%
children riding in the rear.
80/’ 8.7 NO resrraint/fmnr seat |
. . . M No restraint/rear seat
ThIS rear Seat beneflt ‘>_-, [ Inappro[?riate resu.'aint‘/front seat
extends to side impact 2 T [
CraSh eS : “6 - Appropriate restraint/rear seat L
N /0
©
D 62% less likely to be .
injured Iin rear seat 1.8 -
0%

Source: Pediatrics, 2005
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SPECIAL CONSIDERATIONS
Children & Air Bags

Air bags were originally installed in the late 80s to prevent serious injuries
to unrestrained adults when crashes occur.

Air bags have saved thousands of lives; but, in certain cases involving
young children seated in front of them, they can be extremely dangerous:

D First report: 8 children died due to contact with deploying air bags in otherwise
survivable crashes. (Nov. 1995, MMWR)

Mechanism of injury resulting in these deaths:

D Rear-facing infant: Air bag contact with rear surface of restraint (posterior skull and
brain injuries)

D Beltr estrained or unrestrained child: Vehicl
of air bag during deployment (Atlanto-occipital fracture, brain stem injury, diffuse
axonal injury)

How the National Highway Traffic Safety Administration (NHTSA)
responded to child fatalities:

D Recommended all children, from birth to age 13, sit in the rear

D Changed regulation FMVSS 208 to encourage development of air bags that deploy
with lesser force (2nd generation)
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SPECIAL CONSIDERATIONS
Frontal Air Bags

Second generation air bags (vehicle year 1998+):
D Reduce crash fatality risk 29% in children ages 6 to 12 vs. no air bag

D Serious injury rate of 14.9% for seat belt restrained children ages 3 to 15 involved in
crashes with first generation air bags; injury rate drops to 9.9% with second
generation air bags

= 1st generation AB 2nd generation AB

25%

20% -

15% -

10% -

5% -

0% -

Risk of serious injury

3-8 9-12 13-15

Age (years)

Source: Archives of Pediatric & Adolescent Medicine, 2005
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SPECIAL CONSIDERATIONS
Side Air Bags

92% of 2011 model cars,

94% of SUVs, and 56% of
pickups have standard head and
torso side air bags.

Side air bags reduce

struck-side fatalities by 18%

for all occupants and also protect
the thorax in adults.

‘v A2 - \\‘ ‘ 5
2.7% of children in side impact N S FR
crashes were exposed to side air 7
bag deployment. | | ,. -
D 10.6% sustained AIS 2+ injury to :
the head or upper extremities. ‘ / o
There is no evidence that side air

bags increase the risk of significant
injury or death.

. J
4
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WHAT YouU SHOULD KNow ABOUT

Child Restraint Laws

Although all states instituted some
form of child restraint law by 1984,
most state laws do not comply with
Best Practice recommendations.

Passage of booster seat laws
increased child restraint use 39%
among 4- to 7-year-olds.

HI ™
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Older children (ages 5 to 15) are
not covered by the gap between
child and adult restraint laws in
several states.

Restraint use among 13- to
15-year-olds is 7.2% higher
in states with primary
enforcement laws.

5 5 5 35 35 3
8 @ @8 &8 @ @
m® & M M W
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WHAT ELSE YOU SHouLD KNoOw ABOUT
Other Considerations

Children left in or around vehicles have an elevated risk of injury/death
from back-overs, hyperthermia, or power window entrapment.

D Children should never be left unattended in or around parked cars.

Children in compact extended cab pickup trucks are four times as likely
to be injured than in other vehicles.

D Children should never ride in the cargo area of a pickup truck.

Although children less than 2 are not required to have their own airplane
seat, it is recommended that they use their car safety seat when flying.

Consult the AAPOs Child Passenger
details at aappolicy.aappublications.orq.
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WRAP-UP

Please type questions in Q&A text box

Tape of webinar, copy of slides available from
www.chop.edu/carseat

D Wait about 2 weeks

D Full citation of sources available from printed
version

Questions about AAP recommendations

D Bonnie Kozial, Bkozial@aap.org
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