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What Kills Kids in 
the U.S.?



Leading Causes of 
Death for Children 

and Youth
2012-2022

CDC WISQARS
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Leading Causes of Death by Age Group: Unintentional Injury
2012-2022

15-19 years10-14 years5-9 years1-4 years



“If a disease were 

killing our children 

in the proportions 

that injuries are, 

people would be 

outraged and 

demand that this

killer be stopped.”

C. Everett Koop MD
Former US Surgeon General





43 School Busses of Youth
Die in Car Crashes

 Every Year





Objectives
• By the end of this talk, you should be able to:

1. Discuss basic principles of child passenger safety 
(CPS) science including
• Epidemiology

• Physics

• Anatomy and physiology of children

• Crash dynamics

2. List 5 ways car safety seats help prevent  injury to 
children

3. Discuss best practice recommendations for 
appropriate child passenger restraint 

4. Identify and access CPS resources in your 
community, including for children with special health 
care needs



Faculty Disclosure Information
In the past 12 months, I have had no relevant financial 

relationships with the manufacturer(s) of any commercial 
product(s) and/or provider(s) of commercial service(s) 

discussed in this CME activity.

 I do not intend to discuss an unapproved/investigative use 
of a commercial product/device in my presentation





Source: NHTSA

Car Safety Seats Work!
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Belt Positioning Booster 

Seats Work!

39% Reduction

59% Reduction



Not All Kids Ride Restrained
2019-2021





Black and Brown Kids Are Less Likely To Be Restrained

Source: NHTSA 2023



Use rates are not getting better

Source: NHTSA 2023



35% of child passenger deaths were totally unrestrained

NHTSA 2017



Car Safety Seats are hard to use 
correctly

Source: NHTSA 2004

Critical Misuse

72.6%



5%

95%

No Errors

1 Or More Misuse
Errors

Almost every caregiver of 

newborns makes errors!

Source: Hoffman et al 2015





Phun with 

Physics

The laws of physics 

ALWAYS trump

 the law of the land



Would you catch a 10 pound bowling 

ball dropped from a 3rd story 

window? 

F=MA

Force= 10 lbx(32feet/sec)/(.94sec)

330 lb of momentum



Stops in 1 second

Acceleration=45 feet/sec/sec

A car traveling at 30 MPH hits a tree…

10 pound child

Momentum= 10lb (45 feet/sec/sec)=450 lb



More about force

1. A body in motion 
stays in motion until 
some opposing force 
causes it to stop

2. Energy is preserved
Human Tissue+ Energy= 

Injury

It is ALL about 
The Force



We must learn to
 control the force!





More about force

1. Force per unit of area 
is key

2. Minimize acceleration 
into the impact



Kids are not little adults





Why are 
kids 

different?



Kids lack anterior 

superior iliac 

spines



Kids lack anterior 

superior iliac 

spines





Submarining



Abdominal Organs



Seat Belt Syndrome

• Intra-abdominal injuries

• Contusions

• Spinal injuries



Cervical

 Spine

~40% of all 

C-spine injuries 

in children



5 Ways Restraints Prevent Injury

• Prevent ejection

• Allow body to “ride down” with vehicle

• Contact the strongest body parts

• Distribute force over most extensive area

• Protect the head, neck and spinal cord



Why are 

kids 

different?

Vehicle belt

systems are 

designed for

 adults!





4 stages



REAR FACING SEATS

Type Direction

Lower
 Weight
 Limit
(lb)

Weight 
Limit
(lb)

Length 
Limit 
(in)

Infant
 Carrier

Rear Only 3,4,5 
22-35

(30-32) 
29-35

(30-32)

Convertible/
All-in-1

Rear 
Then

 Forward
3,4,5 

30-50
(40)

40-49
(Top of head 

>1” below top)



Most infants 

will outgrow 

rear facing 

only seats by 

length, not 

weight!



Timing for Turnaround VariesMost infants 

will outgrow 

rear facing only 

seats by length, 

not weight!



Why rear facing?



This photo illustrates how a rear facing car safety seat can cocoon and protect a child, compared to a forward facing 

seat, in a crash. 



3 years, 32 lbs., 36 in.

Arms and Legs are 

almost never injured 

when rear facing



Rear FacingTake Home

Best Practice:

Rear facing as long as possible up to the limit of 

the seat

Key Time Points:

Birth, 6,9 and 12-24 months



FORWARD FACING SEATS

Type Direction
Lower 
Weight

(lb)

Higher 
Weight

(lb)

Convertible
Rear 

then Forward
20 

40,50, 
65,85 

Combination
Forward only

 (Booster)
20 40,50,65

3-1
Rear/Forward/

Booster
20 40,50,65



5 point harness spreads force better 



Top tethers make a huge difference



When Do Kids Exceed Limits?



Best Practice:

Forward facing harness as 
long as possible, up to the 

limits of the seat

Use the tether!!

AT A MINIMUM:

4-8 years

Key Time Points:

4-10 years



BELT POSITIONING 
BOOSTER SEAT

Type Lower 
Weight 
Limit
(lb)

Higher 
Weight 
Limit
(lb)

Belt Positioning 
Booster 30,40 80-105

Combination/3-1 30,40 80,100,120



BELT POSITIONING 

BOOSTER SEAT





Is There a Time That Belts Fit?



Step 4 – 

Seat Belt



It’s all about the fit!



Misused Seat Belt



1. Sitting upright
- Back against vehicle seat

2. Legs bend comfortably
3. Shoulder belt across clavicle and 

sternum
4. Lap belt low across hips

- Not resting on abdomen
5. Child can sit that way the entire 

ride

Correct Seat Belt Fit



Booster/Seat Belt:

 Take Home

Best Practice:

Booster until seat belt fits correctly

AT A MINIMUM:

8-12 years/4’9”

Key Time Points:

8-?



Back seat until 13 years



The best seat:

• Fits the child

• Fits the car

• Can be used correctly 
every ride



Installation Is hard 



FIND EXPERT 

RESOURCES IN 

YOUR 
COMMUNITY!

Public Safety 

Officers 

MAY NOT BE 

CERTIFIED!





AAP

Car Seat Guide 



THE TAKE HOME MESSAGE:

Just because you can, doesn’t 
mean you should…

Delay car safety seat transitions 
as long as possible!



Questions?



Take Home Messages
▪ Best practice based on real world physics

▪ Delay transitions
o Lose relative protection every step

▪ Rear facing to weight/height limit of seat
o Rear facing until at least 2 years

▪ Forward facing until weight/height limit of seat
o Forward facing in a harness until at least age 4 

▪ Belt positioning booster seat until seat belt fits correctly
o Generally 4 years to 8-12 years

• Depends on child and vehicle

▪ Rear seat until at least 13 years of age



Take Home Messages
▪ Best practice based on real world physics

▪ Delay transitions
o Lose relative protection every step

▪ Rear facing to weight/height limit of seat
o Rear facing until at least 2 years

▪ Forward facing until weight/height limit of seat
o Forward facing in a harness until at least age 4 

▪ Belt positioning booster seat until seat belt fits correctly
o Generally 4 years to 8-12 years

• Depends on child and vehicle

▪ Rear seat until at least 13 years of age

eeds code: 47pree

Thanks
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