
614  |  PediatricAnnalsOnline.com PEDIATRIC ANNALS 37:9  |  SEPTEMBER 2008

C M E

Child Passenger Safety:
Direction, Selection, Location, Installation

1. Describe the most signifi cant risk 
factors for injury and death in a 
motor vehicle accident.

2. Understand the four basic tenets 
of child safety seat use:  selection, 
direction, location, and proper 
installation.

3. Discuss the progression of child 
passenger safety options for chil-
dren and appropriately determine 
when to change from one type of 
restraint system to another.
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Motor vehicle crashes remain 
the leading cause of death and 
acquired disability to U.S. 

children, despite safer vehicles, safer 
roads, and more children than ever before 
traveling in age-appropriate child occu-
pant restraint systems. In 2006, an aver-
age of fi ve children 14 years and younger 
were killed, and 568 children were injured 
in motor vehicle crashes each day.1

Pediatricians play a critical role in pro-
viding car safety seat messages to fami-
lies. The American Academy of Pediatrics 
(AAP) has been a leader in promoting 
legislation and evidence-based guidelines 
for child occupant protection. Robert 
Sanders, MD, an AAP member and life-
long public health advocate in Tennessee, 
took the lead in advocating for mandatory 
child passenger safety legislation. In 1977, 
Tennessee became the fi rst state to pass a 
mandatory child passenger safety law.2 Pe-
diatricians across the country, along with 
public and private partners including the 
National Highway Transportation Safety 
Administration (NHTSA), Centers for 
Disease Control and Prevention (CDC), 
medical associations, law enforcement, 
and advocacy organizations, have played 
major roles in passing mandatory child 
passenger safety seat legislation in all 50 
states and internationally. Thirty-eight 
states and the District of Columbia have 
enacted booster seat laws.3

This article provides basic best practice 
messages for pediatricians that enhance an-
ticipatory guidance. It is essential for pedia-
tricians to provide the latest evidence-based 
guidelines to families. This will contribute 
to a reduction in deaths and acquired dis-
ability from motor vehicle crashes and will 
decrease the medical-legal risk associated 
with providing incorrect advice.

WHY SHOULD PEDIATRICIANS BE 
INVOLVED IN CHILD PASSENGER 
SAFETY?

Pediatricians are in a unique posi-
tion to become involved in child pas-
senger safety, and they are regarded as 

a reliable source of information on child 
passenger safety for families. They are 
experts in child development and have 
multiple opportunities to provide repeat-
ed doses of information and anticipatory 
guidance. Between the prenatal period 

and 5 years, children are scheduled for 
15 well-child visits, and an additional 
14 visits are recommended through 21 
years.4 Both the height and weight of a 
child are measured at each well-child 
visit, providing the information needed 
to counsel regarding the selection of an 
appropriate child restraint system.

The AAP has evidence-based child 
occupant protection guidelines, strate-
gies, and policies for all children includ-
ing those with special medical needs 
and special developmental needs.5 As 
in other areas of pediatric practice, ad-
vances in child passenger safety knowl-
edge require a change in practice. The 
AAP promotes continuing medical ed-
ucation, resources, and tools related to 
child occupant protection.

RISK FACTORS FOR CHILD 
PASSENGER DEATH AND INJURY IN 
CRASHES

Traveling Unrestrained
The most signifi cant risk factor for 

death and severe injury is traveling unre-
strained. In 2006, 45% of children killed 
in motor vehicle crashes were unre-
strained.1 Unrestrained vehicle occupants 
are at high risk for ejection, which triples 
the mortality rate and increases injury se-
verity for children.6 Drivers who do not 
use a seat belt are less likely to restrain 
their passengers, including children.7

Child in Vehicle with Driver who 
has been Drinking

From 1997 through 2002, 2,335 chil-
dren were killed in car crashes involv-
ing drivers who had been drinking alco-
hol. Of these, 1,588 (68%) were riding 
with the drinking drivers, and 68% of 
these children were unrestrained at the 
time of the crash.8

PROTECTIVE FACTORS FOR 
CHILDREN IN MOTOR VEHICLE 
CRASHES

Car safety seats reduce ejection from 
the vehicle, distribute the crash load on 
bony structures rather than soft tissue, 
limit crash forces on the child’s body 
by prolonging the time of deceleration, 
and may limit contact with intruding ve-
hicle parts. Car seats are also protective 
in non-crash events such as sudden stops 
or turns. The crash mortality reduction 
for infants in car seats is 71%, and for 1- 
to 4-year-olds, it is 54%.9 Forward-fac-
ing car seats reduce mortality 28% when 
compared with seat belts.10

CRITICAL MESSAGES FOR FAMILIES
The single over-riding message for 

parents is to restrain your child and 
yourself on each and every ride. The 
child should be harnessed in the car 
seat and the car seat attached to the ve-
hicle seat.

The information on car safety seats 
for pediatricians can be reduced to four 
principles: direction; selection; loca-
tion; and installation.

DIRECTION

Rear-facing until 30-35 pounds
It has long been recommended that 

children should ride in a rear-facing car 
seat until they are at least 1 year old and 
weigh 20 pounds.11 Data now support the 
protective value of the rear-facing posi-
tion for both infants and larger toddlers. 
During the second year of life children are 
one-fi fth as likely to die or sustain serious 

A convertible seat with a rear-
facing child weight limit of 35 

pounds can be used rear-facing 
for a child 2 to 4 years.
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injuries when they ride in rear-facing car 
safety seats compared with forward-fac-
ing car seats. Severe injury reduction is 
93% for rear-facing car seats and 78% 
for forward-facing car seats.12 Data from 
Sweden have shown that children up to 4 
years are at signifi cantly lower injury risk 
in a crash if they are facing backward.13 A 
change in the message is warranted.14 

Most infant-only car safety seats have 
a weight limit of 22 pounds. Before the 
1 year, most infants will be nearly 22 
pounds and therefore need to transition 
from an infant-only seat to a convertible 
seat with a higher weight limit. Bright 
Futures recommends that at the 4-, 6- or 
9-month well-child visit, it is appropri-
ate to counsel families to transfer the in-

fant to a convertible seat that can be used 
in the rear-facing position up to 30 to 35 
pounds, depending on the car seat.15

A convertible seat with a rear-facing 
child weight limit of 35 pounds can be 
used rear-facing to 2 to 4 years. Although 
families often express concern about con-
tact between the child’s legs and the seat 
back as a reason to turn a child around, 
this does not represent an injury risk. Ex-
tremity injuries are exceedingly rare in 
children facing the rear in a crash, while 
extremity injuries occur frequently in 
crashes involving front-facing children.16

SELECTION
All car safety seats and belt-position-

ing boosters sold in the United States are 

required to conform to the Federal Mo-
tor Vehicle Safety Standards (FMVSS) 
213 and 225. All car safety seats and 
belt-positioning boosters are required to 
have stickers that describe child weight 
and height limits and basic information 
regarding installation. In addition, every 
seat comes with a manual that describes 
the weight and height specifi cations and 
how to use the seat.

NHTSA rates seats based on ease 
of use.17 These ratings do not imply 
relative protection. It is not the role of 
the pediatrician or child safety advo-
cate to recommend specifi c brands or 
models of seat. The message for fami-
lies is that the right seat fi ts the child, 
fi ts the vehicle, and is used on every 

Figure 1. Child passenger safety best practices recommendations.
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trip. Figure 1 (see page 616) displays 
the progression from rear-facing infant 
safety seats to adult lap/shoulder belts. 
The Sidebar 1  lists the sequence of car 
safety use seat through childhood.

Infant-only and Convertible Seats 
for Rear-facing Use

The infant-only car safety seat can 
be used from 4 to 5 pounds to 22 to 30 
pounds and usually at a length of 28 
to 30 inches. A convertible seat with a 
rear-facing child weight limit of 30 to 
35 pounds will accommodate children 
rear facing until 2 to 4 years and then 
can be adjusted to face forward. This 
is an excellent choice for families who 
may not be able to afford both an in-
fant carrier and convertible seat during 
the child’s fi rst year.

Forward-facing Car Seats
When the child exceeds the weight 

and height limits in the rear-facing po-
sition, advise parents to check the car 
safety seat manual for directions on 
how to convert it to forward-facing. All 
forward-facing seats use a 5-point har-
ness and a top tether strap that limits 
forward motion of the child in a crash. 
All vehicles manufactured after 1999 
have an anchor point for the top tether 
strap. These car seats can be used with 
a harness usually up to 40 to 65 pounds, 
depending on the seat. Forty pounds 
correlates with an age of about 3 to 6 
years for boys, and about 3 to 7 years 
for girls. Some seats accommodate up 
to 80 pounds with a harness.

For children 1 to 4 years, forward-
facing seats are 80% effective in seri-
ous injury reduction compared with 
seat belts.18 Some forward-facing car 
seats are combination seats. They can 
be used forward-facing with the har-
ness and top tether strap until the child 
reaches the weight and height limits of 
the harness system (40 to 65 pounds or 
greater) and can then be modifi ed and 
used as booster seats.

Booster Seats
Booster seats are 59% more effec-

tive compared with seat belts in reduc-
ing injury in a car crash. In one study, 
no child in a belt-positioning booster 
seat had injuries to the abdomen, neck/
spine/back, or lower extremities in con-
trast with injuries to children in seat 

belts.18 Booster seats are recommend-
ed for children until they are 4 feet 9 
inches (usually 8 to 12 years of age).19 
In lateral impact crashes there was a 
70% reduction in injury for high-back 
booster seats compared with seat belts. 
This benefi t was not seen for low-back 
booster seats.20

Changing from a car safety seat with 
a harness to a belt-positioning booster 
seat requires that the child be capable of 
sitting upright and maintaining her/his 
position so the lap and shoulder belts are 
always positioned properly across the 
shoulders, chest, and pelvis. A harness 
system is preferable for as long as possi-
ble because it spreads crash forces over 
a wider area than a lap/shoulder belt. 
However, belt-positioning boosters can 
be as effective for 4- to 8-year-old chil-
dren, especially high-back boosters.18,20 

When the fi ve-point harness is re-
moved from a combination seat, it can 
be used as a belt-positioning booster 
to the weight limit of the booster seat, 
generally 80 to 100 pounds. High-back 
booster seats offer a benefi t in lat-
eral impacts compared with low-back 
booster seats. High-back booster seats 
are also preferable for younger children 
who are more likely to fall asleep in 
the booster, as the high back provides 
more upper body support and prevents 
the child from slumping. Slumping can 
result in improper positioning of the 
lap and shoulder belts and increase the 
risk of injury.

Adult Vehicle Lap/Shoulder Belts
Although many parents view gradua-

tion to seat belts a rite of passage, pedia-
tricians should discourage this practice. 
This is not a developmental milestone. 
Seat belts are designed to protect adults 
who are at least 4’ 9” tall. Research doc-
uments a signifi cantly increased inci-
dence of head and neck, abdominal, and 
extremity injuries among children 4 to 7 
years old restrained in seat belts when 
compared with booster seats.18 Children 
in child restraint systems had a 28% 
reduction in risk of death compared to 
those in seat belts.10 Pediatricians need 
to remind families that the child must be 
able to sit properly so the lap/shoulder 
belt is maintained in position during the 
entire ride (see Figure 1, page 616). If 
the child must slouch to bend the legs 

SIDEBAR 1.

Car Safety Seat Sequence for 
Transportation of Children in Cars

1. Use rear-facing in convertible car seats that accommodate a child from 

30 to 35 pounds, then switch to forward-facing car seat.

2. Rear seat is safer; for 0- to 3-year-olds, center rear seat is safest.

3. Use forward-facing car seats with harness up to child weight and 

height limits of seat, then switch to booster.

4. Use booster seat until adult lap/shoulder belt fi ts. High-back booster seat is preferred. 

In 2006, 45% of children 
killed in motor vehicle crashes 

were unrestrained.
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comfortably over the edge of the seat, 
the lap belt may lie across the abdomen 
and the shoulder belt will cross the head 
or neck, increasing the risk of injury in 
a crash. Children with challenging be-
haviors may do better in car seats with 
a harness system because they are more 
likely to stay in proper position.

LOCATION 

Rear Seat: Back is Best
The rear seat is the safest position 

for all children under age 13 years.21,22 
The back seat eliminates the risk of 
injury associated with deployment of 
front passenger airbags.23 Children in 
rear-facing car seats cannot be placed 
in front of an active front-seat airbag.5 
At this time there is insuffi cient infor-
mation on side air bags to assess injury 
risk or protection when they deploy.

Children 0 to 3 years seated in the 
rear-center position have the lowest risk 
of injury (43% lower injury risk com-
pared to either the right or left outboard 

positions).24 Either of the outboard 
seating positions is equivalent in terms 
of risk of injury. Several factors infl u-
ence the choice of location.

1. The most vulnerable child is 
given priority. Despite higher rates of 
restraint use and protective car seats, 
infants have the highest risk of fatality 
in a crash.25

2. Although the center rear vehicle 
seat is the safest, installation factors 
may influence location. In many ve-
hicles manufactured before model 
year 2000, the center-rear position 
has only a lap belt rather than a lap/
shoulder belt. Lap belts can be used to 
install an infant-only or a convertible 
car safety seat, either rear- or forward-
facing. Lap belts cannot be used to 
install a belt-positioning booster seat 
— a lap/shoulder belt must be used. 
Therefore, if there is not a lap/shoul-
der belt in the center-rear position, a 
child in a booster seat will need to sit 
in an outboard position secured with 
the lap/shoulder belt.

3. Vehicles beginning in model year 
2003 have a restraint system called 
LATCH (lower anchors and tethers for 
children) in at least two rear-seating po-
sitions, generally the two rear outboard. 
The lower anchors can be used instead 
of the vehicle seat belt to secure the car 
seat to the vehicle (see Figure 2). The 
top tether attachment is built into the 
vehicle. In most vehicles, the LATCH 
system can only be used up to a child 
weight of 48 pounds. However, a recent 
study showed that while LATCH may 
make some aspects of installation sim-
pler, misuse is a signifi cant problem.26

INSTALLATION 
While pediatricians can educate and 

counsel families to ensure correct seat 
selection, direction, and location of the 
car seat in the vehicle, they cannot en-
sure correct installation of seats. If a 
parent is having diffi culty with instal-
lation, pediatricians can refer to a certi-
fi ed child passenger safety technician to 
signifi cantly improve overall and cor-

Figure 2. LATCH (Lower Anchors and Tethers for Children) system.
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rect usage of child safety seats. There 
are child passenger safety technicians 
in virtually every community. These 
trained experts are certifi ed by NHTSA 
through the Standardized Child Pas-
senger Safety (CPS) Technician Certi-
fi cation Course. Although a few pedia-
tricians have become certifi ed and one 
author (BH) is an instructor, this is not 
necessary. Every pediatrician should 
have community-based referral sourc-
es, which can be posted in the offi ce. 
Information on local installation refer-
ral services can be found at the NHTSA 
Web site (http://www.seatcheck.org).

Children’s hospitals are often sourc-
es of information. Local police, fi re, or 
health departments may have child pas-
senger safety seat technicians, inspec-
tion stations, and/or fi tting stations.

SPECIAL CAR SAFETY SEAT ISSUES

Misuse of Car Safety Seats
Most safety studies do not control for 

misuse of car seats and yet report signifi -
cant risk reduction. Overall, misuse such 
as a loose harness and loose vehicle seat 
belt has been reported at 73%.27 Gross 
misuse has been defi ned as failure to har-
ness a child into the car seat and failure 
to attach the car seat to the vehicle (re-
ported at 6% in one study of car crash-
es).16 Pediatricians must remind parents 
and others who transport children to be 
sure to attach the seat to the vehicle and 
harness the child to the car seat.

Premature graduation to size-inap-
propriate car seats or seat belt is another 
type of misuse of child restraint systems. 
Turning a child to face forward, using a 
booster seat instead of a forward-facing 
harness, and transitioning a child to an 
adult lap/shoulder belt at an early age 
or small size are examples of premature 
graduation that can compromise safety.28

Air Travel
Pediatricians should remind parents 

who plan air travel to check that the 

child’s car seat is also approved for use 
in aircraft. A sticker on the car seat and 
the owner’s manual should indicate the 
suitability of the car seat for use on an 
airplane. Booster seats cannot be used 
on aircraft. Parents are likely to need 
the car seat to get to and from the air-
port and at their destination.

Disparities in Child
Occupant Protection

There are signifi cant disparities in 
use of restraint systems by income, 
education, and race/ethnicity that trans-
late to a greater risk of death and injury 
in motor vehicle crashes. Blacks, Na-
tive American, and Hispanic children 
are disproportionately unrestrained or 
inappropriately restrained compared 
with non-Hispanic white children.29-31 
Barriers to use of child safety seats in-
clude access to and cost of child safety 
seats, child behaviors, vehicle factors 
and crowding, trip factors, risk percep-
tion, cultural beliefs, knowledge, low 
literacy, and fl uency in English.32-36 

Identifying families at risk for non-use 
and referring to resources that provide 
child safety seats and instruction has 
the potential to convert non- or part-
time car seat users to full-time users. 
Educational interventions provided by 
community health workers trained as 
CPS technicians in an urban low-in-

come community, have been shown 
to improve correct use of car safety 
seats.32 Information that is culturally 
and linguistically appropriate is of-
ten available through local resources, 
NHTSA, and the AAP Web site (http://
www.aap.org). The Right Seat, can be 
downloaded from the California Chap-
ter 4, American Academy of Pediatrics 
Keeping Kids Safe Web site (http://
www.ockeepkidssafe.org).

A federal policy change to allow 
Medicaid-funded child restraint system 
disbursement and education has the po-
tential to reduce disparities in car seat 
use. In an analysis, using Medicaid to 
pay for child restraints was comparable 
with federal vaccination programs in 
terms of cost-effectiveness.37

Enforcement of Occupant 
Protection Laws

Laws do not always represent best 
medical practices. While pediatricians 
should be aware of their state and 
municipal laws, they need to counsel 
families on best practices. Enforce-
ment of occupant seat belt and child 
car seat laws is a proven strategy for 
increasing use of occupant protection 
devices, both for children and adults.38 
However, many parents assume that 
they need only obey the law, and we 
must remind them that some child pas-

SIDEBAR 2. 

Additional Information For Parents
•  The American Academy of Pediatrics (AAP) Family Guide to Car Seats is available online and 

can be accessed at http://www.aap.org/family/carseatguide.htm. Copies can be kept in exam 

rooms for reference. General information on car seats can be found at http://www.aap.org, in the 

“Parenting Corner” tab, under “Answers for Parents.”

•  ” The Children’s Hospital of Philadelphia, Partners for Child Safety Program has online instruc-

tions and videos on selecting and installing car seats at http://www.chop.edu/consumer/jsp/di-

vision/generic.jsp?id=77971. 

•  Questions about installation or to fi nd a certifi ed Child Passenger Safety Technician: 

866-SEATCHECK (866-732-8243); Child Safety Seat Inspection Locator: www.seatcheck.org; 

National Highway Traffi c Safety Administration: www.nhtsa.dot.gov.
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senger safety laws are not always up 
to AAP best practices for safest travel.

Child Behaviors and Hassles
As experts in child development, pe-

diatricians are continually advising par-
ents on the management of challenging 
behaviors. Properly securing a child 
in a size-appropriate car seat can be a 
challenge for parents, especially with 
a toddler. Parents need to be advised 
that limit-setting is critical with respect 
to always using a car safety seat, and 
restraint use is non-negotiable for all 
vehicle occupants. Trip planning and 
avoiding the last-minute rush will help 
families to ensure that their children 
will always travel safely. Factors that 
can result in non-use or part-time use of 
car safety seats include child resistance 
or trying to escape from the seat and/or 
protesting riding in the seat.34 As with 
many other challenging behaviors, pe-
diatricians can offer a selection of tips. 
Diffi cult behaviors are rarely limited to 
travel in car seats; pediatricians should 
discuss effective discipline and limit-
setting with parents starting in infancy.

Driver Behaviors and Distractions
In addition to providing guidance 

on car safety seats, it is incumbent 
on pediatricians to promote safe driv-
ing practices of parents, grandparents, 
childcare providers, and others who 
provide transportation for our patients. 
Parents should be aware of the driv-
ing practices of other drivers to whom 
they entrust their child. Both parent and 
non-parent drivers must “buckle up.” 
Elimination of distractions while driv-
ing (eg, cell phone use, text messaging, 
eating) will reduce crashes. Alcohol or 
substance use by drivers reduces the 
safety of children. It is alarming that 
alcohol use by a driver is a factor for 
25% of children who die in car crashes; 
in more than two-thirds of these crash-
es the child was in the same car as the 
driver who had been drinking alcohol.8

Obesity
The obesity epidemic among U.S. 

children has a signifi cant impact on 
child passenger safety. More than 
293,000 children are unable to use the 
most commonly available car seats be-
cause they exceed the maximum weight 

for the seats.39 Children who are 2 to 
3 years old and weigh more than 40 
pounds cannot use many of the for-
ward-facing convertible seats with a 
harness and may be placed prematurely 
in booster seats. Children 4 to 6 years 
old who weigh more than 80 pounds, 
the upper weight limit for many belt-
positioning boosters, will be prema-
turely placed in poorly fi tting lap/
shoulder belts and therefore subjected 
to increased risk of injury.

Pediatricians can advise parents with 
overweight/obese children to buy a for-
ward-facing car safety seat that has an 
upper weight limit of 50 to 80 pounds 
with a harness system or a travel vest 
(weight limits are 65 to 168 pounds). 
Similarly, booster seats with weight 
limits to 100 pounds can be used rather 

than prematurely placing these children 
in adult lap/shoulder belts. This infor-
mation can be found at http://www.aap.
org/family/carseatguide.htm. Also see 
Sidebar 2, page 619.

SUMMARY
The most signifi cant risk factor for 

death and serious injury in a car crash 
is the failure to use a size-appropriate 
restraint system. Providing accurate 
car safety seat anticipatory guidance to 
families is the standard of care. Guid-
ing families on the best car seat for 
best protection can be done with the 
four messages, direction, selection, lo-
cation, and refer, if needed, to commu-
nity resources for correct installation. 
Addressing special issues that impact 
use of a car seat on each and every 
ride, including challenging behaviors 
and obesity, will transfer to many oth-
er situations. Data support a new rec-
ommendation that children stay rear-
facing in size-appropriate car seats 
until they reach the highest weight and 
height allowed for rear-facing by the 
manufacturer of the convertible seat. 
Premature graduation to the next seat 
type/size/position increases risk of in-
jury. A driver who is distracted by a 
cell phone, food, or something else, 
becomes a risk factor for a car crash. 
State laws may lag behind best prac-
tices. Advocacy for stronger laws, bet-
ter enforcement, and best practices at 
the local, state, and national levels is 
a critical role for the pediatric profes-
sional community.
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