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This years TRB theme -
“Deploying Transportation 
Research - Doing Things g g
Smarter, Better, Faster”

What is ANB 10 (5)?

Emergency Medical Services Safety 
Subcommittee,  ANB 10 (5)

Subcommittee of the Transportation Safety– Subcommittee of the Transportation Safety 
Management Committee ANB 10, of the 
Transportation Research Board of the 
National Academies

EMS Safety Subcommittee 
ANB10(5)

• Subcommittee supported by Transportation 
Safety Management ANB10

• Established July 2007Established July 2007
• First Subcommittee meeting – Jan 2008
• Chair, Nadine Levick MD, MPH
• Co-Chair, Eileen Frazer, RN
• Scope – Medical Transport Safety 

Subcommittee structure

• Chair
• Co-Chair
• Secretary
• Technical Project  Manager
• Liaisons
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Multidisciplinary research
• Encompassing all aspects of transportation
• The expertise that EMS needs to address its 

transportation safety challenges includes:
– Systems design
– Transport systems safety

H f t– Human factors
– Vehicles
– Vehicle operations
– Air medical transport safety
– Impaired operators
– Road design and egress and access
– Highway and operational hazards

Fragmentation

• There are now numerous and variably 
sound or technically sophisticated events 
occurring sporadically on ambulance g p y
safety – none under a transportation 
umbrella 

ANB10 (5) TRB EMS 
Subcommittee Mission

• 'Bridging the gap between what we 
do and what is known 

E h i b l t t- Enhancing ambulance transport 
safety through shared knowledge 
of technical data'.

Integration

ANB10(5) is an independent platform for:
• Bringing fragmented information together
• Uniting diverse disciplines• Uniting diverse disciplines
• Focus on technically robust information

Technical Science, 
Standards and Guidelines

Fleet and Vehicle Standards
• Fleet

– FMCSA/Exemptions
– ANSI/ASSE Z.15
– ISO 39001 – December 2012

• Vehicle
– AMD
– KKK
– NFPA
– ASTM
– FMVSS
– SAE
– International - CEN/ASA 
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Letter to Abe Lincoln – 1864
re: safety of ambulance design

1864 Ambulance Design Patent 
and diagrams
Almost 150 years ago

Safe Practices for Motor Vehicle 
Operations

ASSE/ANSI  Z15.1 2012
https://www.asse.org/cartpage.php?link=Z15_1_2012&utm_source=ASSE

+Members&utm_campaign=b4472c203c-
Z15_5_12_125_11_2012&utm_medium=email

SAE equipment restraint

SAE Ambulance Equipment 
mounting testing standards

Frontal Impact SAE 2917, published May 2010
Side Impact SAE 2956, published June 2011 

NFPA 1917 – pdf Available, print  Oct 12
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Free 2013 NFPA 1917 Access NFPA 1917 
and Occupant safety….. ?

• Neither NPFA nor KKK/AMD is a SAFETY standard – they 
do not use any injury outcome data  - meeting NFPA/KKK 
requirements DOES NOT predicate safety for occupants 

• The manufacturers understandably want to have one 
standard to design to

• “Certified testing labs” have nothing to do with injury criteria 

The big picture issues

or the safety of occupants. These are NOT automotive 
safety testing centers, they have no injury outcomes that 
they test to - but are static metallurgy testing labs

• It is important that any standard does not conflict with 
existing technical safety science and does not obstruct 
scientifically proven safety developments

Yes a “nationally recognized testing lab” 
– BUT - NOT an automotive/occupant 

safety crash test lab!!

AMD ambulance ‘safety testing’ ? – Is NOT 
consistent with accepted automotive safety 

and occupant protection practice…
NFPA 1917- Key issues identified

• Key that meaningful safety data drive the 
process

• Need for ambulance safety, injury and 
fatality mechanism outcomes data be used

• Integration and collaboration with technical 
automotive occupant protection and 
crashworthiness expertise is paramount  
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Standards Science Reality

MODEL RULES FOR AMBULANCE VEHICLE DESIGN (MRAVD)
PROJECT TEAM MEETING 

September  24, 2012, Boise - Idaho

NASEMSO MRAVD
Presentation Handout 

http://www.objectivesafety.net/2012NASEMSOHO.pdf

Nadine Levick,  MD MPH
Research Director,  EMS Safety Foundation
CEO, Objective Safety,  New York, USA
Chair, TRB, EMS Subcommittee, National Academies

Standards, Science, Reality 
and

Where are We Headed? 

NASEMSO
Model Rules for Ambulance Vehicle Design

(MRAVD) initiative
http://www.nasemso.org/Projects/AgencyAndVehicle

Licensure/AmbulanceVehicleDesignProject.asp

August 1, 2012
NASEMSO - Model Rules for 

Ambulance Vehicle Design (MRAVD)

NASEMSO – MRAVD 2012-13
http://www.nasemso.org/Projects/AgencyAndVehicleLicensure/index.asp

http://www.nasemso.org/Projects/AgencyAndVehicle
Licensure/documents/TIA-on-4-12-3-FINAL.pdf
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http://www.nasemso.org/Projects/AgencyAndVehicle
Licensure/documents/Updated-TIA-4-17-FINAL.pdf

Technical Incident Advisory
(TIA)
path

AVL Committee to meet Jan 
24 2013

NFPA/KKK/ASTM 
comparisons

• NASEMSO
– http://www.nasemso.org/Projects/AgencyA

ndVehicleLicensure/SlideShow_NFPA-_
KKK-ASTM-Comparison.pps

– http://www.nasemso.org/Projects/AgencyA
ndVehicleLicensure/documents/NFPAfinalc
ondensedcomparisons11-12.pdf

Requirement NFPA KKK‐A‐1822 ASTM

1)

2)

AMD Testing Requirements Includes a reference to third party 
testing laboratories for Generators 
3KW or larger.  NFPA (TBD) Proposes 
using some of the AMD Standards, but 
not  007, 013, 017, 019, 020, 022, or 
023.  Definitions are included on the 
last page.

Third party testing of AMD 001 
through 025 required for type 
certification.

ASTM only references AMD 
001 through 015 and allows 
third party or self‐certification. 
(ASTM Current edition 
published March 2009)

Cot Orientation One patient located on the primary cot 
so positioned that care can be given 
from a selected seating position. No 

Primary cot is to be loaded so 
that it positions the patient’s 
head forward in the ambulance

Configuration A ‐ All litters shall 
be loaded to position the 
patient’s head forward in the 

3)

g p
orientation of patient head position 
specified.

head forward in the ambulance. patient s head forward in the
vehicle.
Configuration B – Requires 
accommodation for (2) patients 
‐ (1) primary and (1) secondary 
or (1) Primary and (3) 
secondary patients seated on 
the squad bench

Payload Requirements Purchaser sets minimum usable 
payload or refer to 5.1.1 for GVWR 
requirements

Type II – 1500 lbs
Type I or III – 1750 lbs
Type I or III AD – 2250 lbs

Type II ‐ 1700 lbs
Type I or III – 1750 lbs
SRW Modular – 1500 lbs
Note: March 2009 latest update
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But should the comparison 
be between 

CEN and KKK/NFPA/ASTM??

• Whilst safety is clearly a paramount 
goal for all in EMS

• A design standard is not the same as a

NFPA 1917

A design standard is not the same as a 
safety standard

• NFPA is design standard not a safety 
standard 

Safe Systems Approach

Source: Source: Road Safety Branch, Infrastructure and Surface Transport Policy, Department of 
Infrastructure, Transport, Regional Development and Local Government, Australia. 

• Occupant Safety in EMS is driven by both 
operational and biomechanical systems.

• Systems Safety integrating these two 
issues is key

Occupant Systems Safety

issues is key 
• There is interaction of occupants with the 

system, with each other and with 
available seating options and vehicle 
interior, equipment and operational tasks.
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September 2012 
Maryn/NHTSA report

http://www.nhtsa.gov/staticfiles/nti/pdf/811677.pdf

The meat in the sandwich

EMS

children

• GOOD – there is focus on this with 
some good practice recommendations

• Bad – this has been done without input 

Maryn/NHTSA

from technical expertise/literature

• Ugly – some of the recommendations 
are in conflict with what the technical 
experts have determined is safe practice

This NHTSA/Maryn document 
has some useful information

BUT
also complications and 

hazards!!

Sept 2012 - NHTSA’s clear 
disclaimer And again
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Kids deserve 

a proper technical guideline
with core input from 

appropriate auto safety andappropriate auto safety and 
occupant protection 

technical engineering 
expertise 

http://www.objectivesafety.net/EMSSFCommentNHTSA2010-0089.pdf

Maryn Scenarios

To quote Robert S. Salzar, PhD, Principal 
Scientist Center for Applied Biomechanics 
University of Virginia: 

• “First, the restraint systems for any vehicle 
l t th k t t

Key Issues

are only as strong as the weakest part
• AND current practices do not always mean 

best practices”

(Remember Galen and “laudable pus”)

Maryn report make 
recommendations in 

conflict with peer 
reviewed technical 
engineering data 

• Securing a child to the rear facing Captains 
Chair – exposes that child to increased hazard 
as projectiles from within the ambulance 
vehicle have been demonstrated to be a 
hazard in that seating position in a sudden 

Known hazards!

g p
deceleration or crash. 

• Additionally suboptimally restrained other 
occupants have been shown in full vehicle 
studies to strike this region of the interior of 
the ambulance 

• AVOID EVER 
putting any children in the front 
passenger seat 
OR

Demonstrated hazards!!

OR 
the rear facing Captains chair –

evidence shows this is hazardous 
for both the child and others
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• DO secure the child patient to the stretcher, if they fit 
and it is medically appropriate in a child car seat or in 
an immobilization device if they require critical care or 
immobilization

• Based on peer reviewed engineering data - if the 

Current technical Science 
suggests

stretcher is occupied and there are multiple occupants 
the squad bench is the optimal position to consider. 
Re: the squad bench seating positions -
– A child car seat SHOULD be in the middle seating position 
– A seated child should AVOID the middle seating position

• As in all situations – DRIVE CAUTIOUSLY

GAO-13-6
http://www.gao.gov/assets/650/649018.pdf

• Transports for all Medicare fee-for-service 
beneficiaries grew 33% 2004 to 2010

• Transports nationwide grew most in super-rural 
(41%) l ti t b & l

GAO findings

areas (41%) relative to urban & rural areas
• 59% increase in basic life support (BLS) 

nonemergency transports
• BLS nonemergency transports in super-rural 

areas grew the most—by 82%

Cost components

Research Problem Statements
Developed 3 small and 2 larger project outlines

1. Data definitions of: 
i.  ambulance
ii. emergency response
iii. ambulance crash

2. Essential/Optional Ambulance Equipment
What does each state require?     Expert panel to identify -:

i.  essential equipment 
ii. optional equipment 
iii. equipment specific to regional needs

3. Fleet mix, by state

Research Problem Statements
2 larger project outlines

4. Effectiveness and cost effectiveness of EMS 
monitoring feedback devices 

5. Determination of State based emergency 
vehicle data capture and analysis: police, fire 
and EMS
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Forthcoming 2013 Plans:
• White paper focusing on Technical 

Science underpinning guidelines and 
standards 

• Minitopic seminars• Minitopic seminars
• Preparation for Safety Systems 

Strategies & Solutions Summit 2014  
• Enhance social media foot print

New  Business

• New projects

• Task Force?• Task Force?

Any questions or comments?


