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Transporting Children in Ambulances 
Background

• 6 million children transported via ambulance 
each year in the U.S.  (NHTSA & EMSC-Emergency Medical 
Services for Children)

• Up to 1000 ambulance crashes a year involve 
pediatric patients (Winters, 2003)



Objectives

• Observe EMS ambulance transport of non-
critical children to a tertiary pediatric hospital

• Survey EMS personnel on knowledge, training, 
opinions, and use of child restraint devices



Pediatric Transport

• Current practice
– EMSC recommendations

– CDC recommendations

– Best practice recommendations based on work 
published by Bull et al. AAAM, 2001

• Convertible child restraint

• Car bed system

• Harness systems for the transport of pediatric patients 
on cots



Restraint Considerations

• Occupant may be acutely ill, injured, or 

uninjured 

• Vehicle has special characteristics for its 
function

• Crash environment and exposure differ from 
passenger car



Pediatric Transport
• Adult cot-mounted harnesses do                                                       

NOT provide effective restraint
– Harness system design 

recommendations:

• Fixed shoulder belt attachments 
at/just below shoulders

• Lap belt routed over thighs with fixed 
anchorage to cot

• Belt perpendicular to lap belt with 
fixed anchorage

• Soft, sliding, or breakaway chest clip

• Lightweight one-handed strap 
adjusters

Bull M. et al, AAAM, 9/01 



Pediatric Transport Criteria
• Best practice 

recommendations:
– Convertible child restraint (5 

to 40 pounds)
• Install with rear-facing & 

forward-facing belt paths
• Choose seat with 5-point 

internal harness
• Position seat facing rear of 

ambulance
• Elevate cot backrest to fully 

upright position
• Adjust cot backrest to fit snugly 

against the car seat Bull M. et al, AAAM, 9/01 



Pediatric Transport
• Best practice 

recommendations:
– Car bed system (5 to 20 pounds)

• Necessary if infant, 5 to 20 
pounds must lie flat

• Only use car bed with two belt 
systems

• Elevate cot backrest to fully 
upright position

• Position head away from side 
with stored equipment

• Attach belts to cot where sliding 
minimized

Bull M. et al, AAAM, 9/01 



Methods

• Pilot study performed
• Observation of children birth to 15y transported by 

ambulance to the emergency department or 
outpatient center of a tertiary children’s hospital
– Observations made by certified child passenger safety 

technician (CPST)
– CPST observed how child was secured to the cot
– CPST collected data

• Child weight and length (as reported by EMS or caregiver)
• Child restraint device (CRD)—if used, and how child restraint device 

was secured to cot and how child was restrained in the CRD
• If the child was directly on a cot, the method of securement was 

recorded



Methods

• EMS survey queried demographics, CRD 
training, opinions, attitudes and practices for 
child ambulance transport

• Study period July 2009 through July 2010

• Indiana University IRB reviewed and approved 



Results-Pediatric Population

Age Group Frequency Percentage

Birth-3 10 25.0%

4-6 5 12.5%

7-9 12 30.0%

10-12 10 25.0%

13+ 3 7.5%

Total 40 100.0%

Weight Group 
(pounds)

Frequency Percentage

5-40 10 26.3%

41-59 11 28.9%

60-79 9 23.7%

80-99 3 7.9%

100+ 5 13.2%

Total 38 100.0%



EMS Results

EMS Demographics n=63 Percentage

Age:                     <20 6.5%

20-39 76.6%

40-59 11.7%

60+ 3.9%

Gender:                Male 55.8%

License Type:       EMT 63.6%

EMT-P 27.3%

RN/RT 1.3%

Other 5.2%

EMS Demographic n=63 Percentage

Years of Service:    0-4 63.6%

5-9 22.1%

10+ 4.3%

Annual # Ped Transports:
< 20  

16.9%

20-39 42.9%

40+ 40.2%

Area of Service:    Urban 19.5%

Rural 10.4%

Mixed 70.1%



Appropriateness & Correctness of 
Transport

Appropriate choice 
of method of

restraint on cot

Correct use of cot 
belts and CRD 

harness (if applicable)

Frequency Percentage

Yes Yes 12 30.0%

Yes No 11 27.5%

No Yes 3 7.5%

No No 13 32.5%

Unknown 1 2.5%

Total 40 100.0%



Children Transported Incorrectly and 
Inappropriately

Transport Method Frequency Percentage

Unrestrained On Mothers Lap 5 38.5%

On Cot 4 30.8%

In An Infant Car Seat 3 23.0%

In A Convertible Car Seat 1 7.7%

Total 13 100.0%



How Do You Rate Your Knowledge About:
Question None Very Little Some A Lot

Age weight requirements for 
infant-only car safety seats

6.6% 17.1% 44.7% 28.9%

Age-weight requirements for all 
car safety seats 6.6% 9.2% 51.3% 30.3%

Department’s
procedures for proper restraint of 
children

5.3% 9.2% 35.5% 46.1%



Opinions
Question Disagree Neutral Agree

Mom’s lap is the best place for a child to 
ride on the ambulance cot.

77.6% 19.7% 1.3%

Securing a child seat to the cot takes too 
much time away from patient care.

82.9% 11.8% 3.9%

It is difficult to care for a sick child in a car 
seat that is belted to the cot.

52.6% 39.5% 6.6%

I would regularly use a child restraint 
device that didn’t interfere with patient 
care.

10.5% 9.2% 78.9%

I don’t like the child restraint equipment 
available on my ambulance.

35.5% 52.6% 10.5%

My chances of getting in an ambulance 
crash are higher than getting in a private 
vehicle crash

21.1% 34.2% 43.4%

Wearing a seat belt on the squad bench 
impairs my ability to take care of the 
patient.

27.6% 39.5% 31.3%



Behaviors
Question Never Most of the Time Always

I wear my seat belt when driving or 
riding in the front seat of the ambulance

2.6% 7.9% 86.8%

I wear my seatbelt when driving or 
riding in the front seats with lights and 
siren running

2.6% 6.6% 88.2%

I wear a seatbelt on the squad bench 
while treating a patient

61.8% 30.3% 5.3%

My pediatric patients are placed in a car 
seat for transport.

7.9% 35.5% 50.0%

The child seat is secured to the cot with 
two straps.

5.3% 11.8% 76.3%

I transport pediatric patients on their 
parents lap if they are stable.

77.6% 9.2% 5.3%

I have a child restraint system for each 
child transported.

10.5% 39.5% 35.5%



Key Findings-Those Transporting 
Correctly

• Younger and female “attendants” reported 
greater knowledge of car seat requirements. 

• Departments having a greater number of 
pediatric patient transports and had a 
protocol for pediatric transport were 
significantly more likely to choose the correct 
restraint method and use it correctly.



Key Findings-Those Transporting 
Correctly

• EMS in the “back” had better knowledge of 
age/weight requirements than drivers.

• Reported knowledge of CSS age/weight 
requirements increased when the attendant 
liked the equipment in the ambulance.



Those Transporting Incorrectly

• The younger the patient, more likely to 
transport on mom’s lap if the patient stable.

• The younger the patient the less likely for the 
ambulance to be carrying an appropriate CSS

• Those who believed mom’s lap best for 
transport were most likely to transport child in 
mothers lap.

• When CSS not available more likely to 
transport on mom’s lap.



Those Transporting Incorrectly
• Even though they reported reading and 

knowledge of departmental protocol, stating 
they should place the child in a CSS, they 
failed to do so. 

• Attendant in back determined the restraint 
method used during transport.  If they stated 
they never placed the child in CSS for 
transport, they didn’t. 

• If they didn’t like the CSS in the ambulance 
they were less likely to use it.



Recommendations

• Consider larger study to see if our findings are 
consistent with other children’s hospitals.

• EMS providers should develop a pediatric 
transport protocol.

• Those provider who regularly transport infants 
and children should provide child-appropriate 
restraints for cots or car safety seats/restraint 
devices that can be used on an ambulance 
cot.



Recommendations

• Recommend the use of the “Improving Occupant 
Protection for Non-Critical Pediatric Patients in 
Ambulances: A Training Curriculum for EMS 
Personnel” 
– Teaches EMS personnel about selection and 

installation of ambulance-specific restraints and some 
types of conventional child restraints on the 
ambulance cot. 

• Automotive Safety Program at Riley Hospital for Children, 

• 1-800-KID-N-CAR, jtalty@iupui.edu.



Questions?
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