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Background

= Unique challenges to crashworthiness, safety
performance analysis and oversight of
ambulance vehicles

= |s an interdisciplinary field, where the science of
crashworthiness and occupant protection safety
engineering interacts with acute medical care
delivery, clinical ergonomics and also public
health, public safety, transportation safety and
safety data capture.
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Introduction

= Recent epidemiological studies have
identified USA ambulances as high risk
passenger transport vehicles, particularly
the rear compartment

= We should be applying accepted and
technically sound approaches to
identifying solutions to optimize the safety
of these vehicles

MSSafety —cempr

FOUND N

Do we ask automotive safety
engineers to develop cardiac
arrest protocols?

= Then why are a group of health care
providers, with no technical qualifications or
training in automotive safety engineering and
occupant protection engineering - developing
technical recommendations for occupant
protection of children.
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= And in a setting that is considered
highly complex even for the most skilled
technical automotive safety engineers
and occupant protection engineering
expertise
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Ambulance Transport
SAFETY
IS A SYSTEM
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EMS right now needs to know
what works and what doesn’t:

= We have a moral and ethical
responsibility to provide technically
sound guidance based on the
technically sound scientific and
engineering information that does exist
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= Whilst spending Federal dollars on improving
the safety of ambulance transport is highly
commendable

= This draft ‘Recommendations for the Safe
Transportation of Children in Ground
Ambulances’ project has been conducted
outside of accepted technical automotive
occupant protection safety practice, and also
is in many ways in conflict with safe
operational EMS practice.
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However there is substantial
technical information
available
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EMS Technology
Assessment Template
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Safe ambulanee transport is fundamental in EMS training
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Is 213 appropriate for the ambulance setting?
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SAE TECHWICAL
PAPER SERIES 2008-01-2695

Ambul Vehicle Crashworthi and Passi
Safety Design:
A Comparative Evaluation

Acdsonally thefs ws & 3atous Sorden sbout § e
e e L T e
e s b bt .
Maefing Lavick
anboay ol chae i e g A, Fesy, e thot PSSty Pt

Grzebista
Leveenty o Y
T ———pr———

i g b vt 31 Wl iy B, e e
wonkd ba o G possses m harsrd One St
hare was o eals

wncand oy far 3w areindancn
prvmnboe b e il v s < i St
it wilhoal ol ot e ok palet ared

e, £ st i 3 Hrarmiecige frss i

pessening s e hazare.
FouN appesred W be & repetied design falre epect of he www EMSSafatyF oundation.arg
i

Hazards of harnessing devices in side facing

occupants even in the absence of cabinetry
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Impact residue

During impact
CTD dynamics
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We should use the best safety
practices demonstrated in engineering

Development of an Effective
Ambulance Patient Restraint
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Biomechanics of the patient compartment of ambulance

...in automotive safety
engineering

CRASIWORTIINESS A% ALYSIS OF THREE FROTOTYPE AMBLLANCE
VEICLES

THINESS FRONTAL BEPACT TESTE

Ambuinncs Vehicts Craswariiness and PRSSIVG SHEY syt
Besign: A Camparaiive Evakiation

Pt G

vehicles under crash diti testing to

mitigate injury

e

somn Vannaccaes

F oMJbDaacrl| ?u -tw‘-t.‘El‘lSSalI!\‘Fwndaﬁvﬂ v.'i
and in ergonomics

ﬁ T —— MDUSTRIAL
e et i et R g ERGONOMICS

SSatenyF oundation.org

Range of reach.. This is a well
defined technical science

percenti

J

zalll —

|
|
g |
|
|
L
a‘ rotation i\nLt
) O |
. |
=)

/ \
M5§gl g zv [T —

www EMSSafetyFoundation.org

Key Issues

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

= “First, the restraint systems for any vehicle
are only as strong as the weakest part

= AND current practices do not always mean
best practices”

(Remember Galen and “laudable pus”)
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In the USA AND Canada there are

more safety standards for moving
cattle than for moving patients

Ambulances are exempt
from:

= Federal Motor Carrier Safety (FMSCA)

= Most occupant protection requirements
of the Federal Motor Vehicle Safety
Standards (FMVSS)
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Laws of Physics
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Science behind Policy

= “For successful technology, reality must
take precedence over public relations,
for Nature cannot be fooled.”

Richard P. Feynman 1988
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The laws of physics prevail...
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Ambulance Transport Safety

" |s part of a SYSTEM

= A fleet within an EMS
operations system and within
a general public transportation
system

= A vehicle within a fleet
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Occupant Systems Safety

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

= Systems Safety integrating these two
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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= Addressing one occupant in isolation of
the other occupants can increase the
hazard to that occupant and the other
occupants
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So what do we know?

= Where are predictable injuries occurring
in ambulance vehicles and what are
they?
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So what are safer practices?

= Ambulances are NOT routine passenger
sedans/vehicles, and have unique hazards
that do not exist in passenger vehicles

= Based on current existing technical and full
vehicle testing data on the interaction of
occupants and known hazards in ambulance
vehicles, use of child safety seats secured to
the squad bench is likely to minimize hazard
and harm to all occupants
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Known hazards!

= 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
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
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The engineering and injury
technical data demonstrates that:

= The rear facing Captains chair is a frequent site
of moderate injury to the lower body of adult
occupants in that seating position

= Increasing the number of adult seated
occupants on the squad bench increases the
hazard to all occupants

= Any child positioned on the rear facing Captains
Chair is at increased hazard - and also
increases the hazard of the system as a whole
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Center for Applied Biomechanics
University of Virginia

= “Appropriate technical expertise should be
central to the collection and analysis of
the relevant technical information

= Representative crash scenarios should be
the basis of all restraint evaluations

= In no instance should an unrestrained
occupant be transported in an ambulance”
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Center for Applied Biomechanics
University of Virginia
= “Child safety seats should be evaluated in a
real world setting, considering the system as a
whole in laboratory tests in each of the

suggested transport configurations before any
recommendations are made;

= Occupant interaction with structural intrusion
during common collisions should be evaluated
before patient positioning recommendations are
made.”
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EMS Safety Foundation
Suggestions

= Support the Public Comment of the Virginia
University Automotive Engineering team

= Assemble an appropriately automotive and
biomechanical technically skilled team

= Conduct an acceptable technical scientific
literature review by that team

= |dentify the key technical issues
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EMS Safety Foundation
Suggestions

= |dentify the key technically sound evidenced
based safety approaches

= Compile the optimal practices and
recommendations based on an appropriate
and sound review of the technical literature
and input from automotive engineering
expertise skilled in occupant safety and the
issues that pertain to safe ambulance practice
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Data Capture

= Traffic Records data exists at a state level
we should be using this resource— we
need to work closely with them

= NEMSIS is not designed to be nor does it
claim to be a traffic records data base

= Federal Motor Carrier Safety Data bases
should be capturing ambulance vehicles —
EMS exemptions should be removed
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Deceleration Sled tests

Levick NR, et al. Development and Application of a Dynamic Testing Procedure for

Ambularée Pediatric Restraint Systems, SAE Australasia 1998;58:2:45-51
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Stretcher straps

= Increasing horizontal stretcher straps
beyond two horizontal straps has not
been demonstrated to have any safety
advantage.

= Use of the existing stretcher shoulder
straps has been demonstrated to
enhance safety
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= A number of these recommendations in
this Maryn Draft document are in direct
conflict with the published peer
reviewed science and with described
mechanisms of injury that occur in the
EMS setting
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= Neither the EMS Safety Foundation nor
the National Academies TRB EMS
Subcommittee can in anyway support a
document developed in the manner
outlined in this Maryn document, and
that makes a number of it conclusions
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