A tragic emergency health care intervention ) )
outcome Objectives

Paediatric Transport ’ g 1.To identify the safety issues that are key
] regarding neonatal and pediatric

Safety - : =l ¥ transport

What you can’t afford not to j ' = ; 2.To educate participants about the existing
o

; ; safety guidelines
;ﬁ.‘(ﬁ} know

=) 3 Instruct providers on strategies for

preventing crashes and for reducing risk
of injury during transport and update the

It does happen.... latest transport safety developments

Outline This week in New York
Review data on ambulance transport safety g —
Highlight important predictable and i e S .. s com
preventable occupant risks and hazards .
during neonatal and pediatric transport
Demonstrate what happens during an
ambulance crash
Review of guidelines, standards and
innovation
Outline practices and strategies to enhance
occupant safety and reduce risks of crash-
related injury

Balance of concerns and risk
during transport

and your electronic handout awaits you online!
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[Crash Testing far Pediatric Ambulance
Transpart Safely Beglns

Response and transport time
Clinical care provision
Occupant safety/protection
Public Safety




Key Issues

Mythology
+ That Emergency Medical Service personnel are safe

Injury Hazards
+ Biohazard
+ Chemical/Radiation
+ Physical/Mechanical trauma — THE BIG PROBLEM

Motor Vehicle Crashes are the highest cause of death
at work — EMS has > 2X the mean national rate

An R & D and Regulatory Gap
+ Occupational Health and Safety
- the workplace is in a vehicle - exposure data are scant
+ Automotive Safety
- avehicle is the work place — ‘exempt’ from automotive research
and regulation

Safety oversight of what and by ....
whom

ASU - THE Union For

Goals

Vehicle Safety
Vehicle Design
Safety Equipment Design

Vehicle and Safety Equipment
Testing and Standard development

Safety policies

Standards for safety
Policy based on Science

Databases to demonstrate outcome

Paediatric Transport Safety IS the Peds EMS/transport

Safety in Pediatric/Neonatal Complex AND Multidisciplinary

Ambulance Transport process

communications/dispatch
policies and procedures
the pediatric patient
restraining device/seat

- transporting device/gurney
Is part of a SYSTEM paramedics/transport nurses, doctors & famil
patient monitoring equipment
clinical care & interventions
the vehicle
the driver/driving skill
the road




An ambulance is not an ED /ICU

The Emergency Department (ED) on wheels

~= -_—
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Firstly!

a predictable and preventable
event

This is not acceptable

In the USA

+ ~ One fatality each week#
« ~2/3 pedestrians or occupants of other car
- ~ 4 child fatalities per year (>2X airbags 2004-2005)

+ ~10 serious injuries each day
+ Cost estimates > $500 million annually

+ USA Crash fatality rate/capita 35x higher
than in Australia

USA Peds Transports

~One in ten ( ~ 6 million) ambulance
transports involves a child

Only ~ 1.8 million are children <5 yrs
Ambulances # standard passenger vehicles
Pediatric patients in ambulances = children
in passenger cars

Standard automotive safety practices cannot
be applied directly to ambulances

Is there an acceptable rate

of morbidity and mortality

for pre-hospital transport
systems??

Neonatal/Peds Transport
are Safety Leaders

Neonatal and Pediatric dedicated
services appear to be amongst the
safer emergency medical transport
services*®

care transport--the safety of the journey: a five-y

llisions involving p ic and neonatal transport teams

o
GA Woodward, EW Fleegler - Pediatr Emerg Care, 2002




Rl aceldents kil 2; ambulance crash injures children

USA EMS Risk/Hazards

Predictable risks
Serious occupational hazard
Predictable fatal injuries

The ‘workplace’

Transport provider’s
often in vulnerable
positions during
transport.

+ Bench seat

+ Captains chair

+ Standing or kneeling

View of Ambulance interior from
Rear

EMS Best Practic, Sept 2006 Risk to who?

Health care interventions
that are a risk to:

+ Patients (their families?)

+ Providers

+ Public

What a novel idea... EMS Safety
- [NHS]

T r— ‘patient safety’

AND also

‘provider’ and ‘public safety’

Designing fisture ambulance transport for patient safety

Bigger is not necessarily
better.

Rollover Crash Kill

b A

It does happen....




head protection?

Role of a head protective device ..
Preliminary Study:
A simple, immediate and inexpensive adjunct — Attitudes to Head Protection in EMS
a protective device -
Would You Consider Wearing a Would you consider wearing a helmat POST

+ To protect occupants from hazardous interiors Helmeot PRE PRESENTATION
+ As vehicle crashworthiness design advances
+ As driver training advances
+ For when equipment becomes unsecured
+ As EMS Safety Standards are developed, for both

EMS vehicles and EMS occupational safety

So why is it... Air EMS is a role model for
safety initiatives and focus

That the EMS providers -

+ Were wearing navy blue — one of the most
difficult colors to see at night

+ Had no head protection, when all other
emergency personnel at the scene did

+ Had no protective clothing, when other
emergency personnel at the scene did???

Crash Occupant Protection

P in a collision at 3§ mph (60

direction of impact km/hr), an unrestrained 15 kg
vehicle stiffness and mass child is exposed to the same
compartment size & projectiles forces* as in falling from a 4th

intelligent vehicle technology story window
passive protection

head protection

occupant restraint/belts *550 kglforce in 0.03 sec




Patients must be in the over the Ambulance Safety Research:
shoulder harness, medics restrained A New Field
in seat belts, equipment secured

BeSecur 7 .
o St ! engineering

ergonomic

epidemiology v,

1960 ‘70 ‘78 ‘86 ‘93 ‘95 ‘96 ‘98 2001 ‘02 ‘03 ‘04 ‘05 ‘06
non ? safe safer
issue

We shou_ld use the best safety Automotlve Safety World Knowledge, opinions and
practices demonstrated behaviors
Development of an Effective ) Cueca Pracrice

Ambulance Patient Restraint
and Appbcaton of o Dynamic

Child and Provider Restraints in Ambulances:
Knowledge, Opinions, and Behaviors of
Emergency Medical Services Providers

Predictable risks A word about occupational What do we know now??

transportation fatalities.. Intersection crashes are the most lethal

Occupational transportation fatalities/100,000 workers et are gecumentecihazarcesdeomelwhicnican
Most serious & fatal injuries occurred in rear (OR 2.7 vs be avoided
front) & to improperly restrained occupants (OR 2.5 vs Occupant and equipment restraint with standard

restrained)* A A
82% of fatally injured EMS rear occupants unrestrained** belts is effective. (Over the shoulder harnesses for
patients should be used, with the gurney in the upright

> 74% of EMT occupational fatalities are MVC related*** o " h
Serious head injury in >65% of fatal occupant injuries# position where medically feasible)
70% of fatal crashes EMS crashes during Emergency Use# Some vehicle design features are beneficial -
More likely to crash at an intersection with traffic lights automotive grade padding in head strike areas,
(37% vs 1 "{‘; p=! r0| DI01)#§ more people & injuries/crash than seats that can slide toward the patient
similar sized vehicles WE HAVE A BIG PROBLEM HERE Electronic Driver monitoring/feedback systems
appear to be highly effective
* Maguire, Hunting, Smith & Levick, Occupational Fatalities in Emergency Head protection??
Medical Services: A Hidden Crisis, Annals of Em Medicine, Dec 2002

More often at intersections, & with another vehicle (p <
01)*




Benefit of Safety

Any cost of addressing these issues
is dwarfed in contrast to the huge
burden of not doing so - in financial
costs let alone the personal, societal,
ethical and litigation costs

Global EMS Vehicle Safety
Standards
v Specifications and Guidelines

EMS Safety and Performance Standards

¢ Australia & New Zealand 4535

+ Common European Community (CEN) EN1789
Non EMS Specific USA Standards

+ [Aviation - FAA/CAA/JAA]

+ [New ASSE/ANSI Z15 — fleet vehicles]
USA Other

+ Purchase Specification: KKK & NTEA - AMD

+ Guideline: EMSC Dos and Donts, and (CAAS and

Common European Community
(CEN) EN1789:1999, European
Committee for Standardization

“Without exception, all persons,

medical devices,equipment,

and objects normally carried

on the road ambulance shall

be maintained to prevent them

from becoming a projectile when

subject to a force...”

50th percentile manikins - 10 G in Forward,
Rearward, Transverse, & Vertical directions

Certified by Notified Body and Ambulance Mfg.

Concerns

Consequences can be predictable & likely preventable
Costs of these adverse events are high in loss of life,
financial burden and negative impact on delivery of EMS
care

Much uncertainty amongst providers as to what is safe
and what is unsafe occupant protection practice

Other high speed vehicles (eg. racing cars) have a
different safety paradigm

Design of interventions to mitigate injury is predicated on
a valid testing model

Complex both engineering and public health issues

USA Ambulances:
FMVSS Exempt

et sty T Sty Amremrnes
D EFR Parts 71, 672, wedt S0
[Docket Mo, 62-28: Hotice 7]
[RIN Ho. 21IT-ABSS)

USA ambulance purchase
specifications
GSA:KKK-A-1822D/E

Static Pull test

2200 Lbs. (8G’s) in Longitudinal and
Lateral

No dynamic test

No definition to manikin mass

No restraint for equipment
Voluntary

What are the risks?

Lack of tiered dispatch systems
Frequent use of high speed

Issues of adherence to road laws
High use of L & S.

Rear cabin

- not subject to any automotive safety regulation
« minimal structural crashworthiness features

+ inadequate and poorly studied occupant and equipment restraint
utilization and safety

+ The only design standards that are written specifically
for ambulance vehicles (KKK specs) purchase
specifications, not performance specifications

Australia & New Zealand
AS/NZS 4535:1999

“Restraint systems shall apply to all
equipment and people carried in an
ambulance...”

Dynamic Testing - 50th & 95th
percentile manikins

24G in Forward and Rearwa

10G in Transverse

Some KKK spec info

Text detail:
+ lighting systems

+ 151 lines of text, 2 tables and a diagram, over 5 pages

+ preparation of painting, color and markings
+ 107 lines of text, 1 table, over 3 pages

+ protection of patients and crew
« 2% lines of text




What do EMS crashes really

cost ?
Loss of life and injury
Negative impact on EMS system

Collisions are the largest liability cost and
exceeds malpractice or negligence

Besides the direct financial costs of replacing a
damaged ambulance and equipment, there are
additional hidden costs incurred:

+ investigating the ambulance collision

+ medicalldisability costs of injured EMTs
+ hiring of new employees to replace injured personnel

+ retraining and psychological counseling of personnel
involved and others

+ increased insurance rates

Automotive Injury Triangle
and Safety Development

Host Field Data
Scholarly Research

Vehicle

Technology, invention &
development

|

Voluntary initiatives
Regulatory initiatives

|

Countermeasure
deployment

Environment

Purpose of a ‘Black box’
Program

Enhance Safety

Improve Driver Performance

Save Maintenance Dollars

Aid Accident / Incident Investigation

Identifying predictable and
preventable transport related
risks and hazards

Systems approach
+ Communications

¢+ Personnel

+ Transport

+ Equipment

+ Environment

Intelligent Transport Safety Systems

It is like a ‘pulse oximeter’, that will

save your life, your coworkers life,

your patients life, and others on the
road

Protective devices/concepts

To prevent a crash
Driver feedback
Driver monitoring
Driver training
Vehicle ITS technologies
Tiered dispatch
Appropriate policies

In the event of a crash
Vehicle crashworthiness
Seat/seat belt systems
Equipment lock downs
Padding
Head protection

The “Black Box”

Driver behavior monitoring and feedback device

Demonstrated Effectiveness

| - blind data, no growls

11 - growls & tones ON
unidentified data capture

Il — identified data




A key to safe ambulance transport Back up Camera..... Shouldn’t all Haddon/Baker/Runyan Phase-Factor Matrix
vehicles have one of these? e

VRBCSI00 - Backup Camera

Backup Camera

collsion _tlered dispach,

avoidar EX00
implemented,
r0ad design,

collision speed,
road side
hardware

seat belt, restraint  air bags

Australia, Melbourne Australia NSW

Newborn Emergency Transport
Service (Victoria)

Lounch of Custom-built Ambulance for the Newborn
Emergency Transport Service (NETS). Victoria

el Halame

Special ambulance 1o transport sick tiny tols

High speed crash, rolled and the _ New Swedish vehicles
occupants (patient and medics)
had only minor scratches




New UK London
Ambulance/neonatal vehicles

RN LA BLATID
T £ ATION

So.. The real world for an EMS

“Are our policies killing people?” : . .
vehicle approaching a red light

1991-2000, 302,969 Emergency vehicles were
involved in MVCs - 1,565 involving fatalities* You think they heard you...
In PA 1997-2001, ambulances were more likely You know they must have seen you..
than similar sized vehicles to be involved in*: And be th did
+ 4 way intersection crashes (43% vs 23%, p=0.001) NCIMIYLERNEYICE
+ Collisions at traffic signals (37% vs 18%, p=0.001)
+ MVCs with more people injured (76% vs 61%, p=0.001) There is NO way humanly possible
that they could stop

*Comparison of Crashes Involving Ambulances with those of similar
sized vehicles - Adam Ray, Douglas Kupas, PEC Dec 2005;9:412-415




The real world
Intersection passenger car stopping distance*
at 40 mph dry and wet

Wet
Stopped at
220 feet

* Stopping distance
Perception time + Reaction time + Vehicle braking time
(varies with age, skill, agility, alertness + vehicle type, tire pressure, road etc)

American National Standard
ANSI/ASSE Z215.1-2006

Safe Practices for Fleet Motor Vehicle Operations

(7 I—

What Z15 encompasses

Safety Program
Safety Policy
Responsibilities and Accountabilities

Driver Recruitment, Selection and
Assessment

Organizational Safety Rules
Orientation and Training

Reporting Rates and Major Incidents to
Executives

Oversight

Safety Management

A Safety Culture

Protective Policies

Protective Devices

¢+ In the event of a crash

+ To prevent a crash

Continuous Education and Evaluation

Transport Safety Guidelines
EMSC/NHTSA fact sheet

Donts

Nor.
accseraton, decekrators,and s,

Xponor o5 and otrer
aquipmantunsecured n mavig EMS vehicks.

festait systoms aroused by XDO NOT allow s carogers, EMTs or

iraspor
" X0ONOT v
possble. caeghe, o ENTS arms a9 tng ranspor

o ars ot patens,

NTSA X DONOT
e voc

http://www.ems-c.
http://www.nhtsa.

The difference having data

WE APOLOGISE
FOR ANY
INCONVENIENCE
CAUSED

The Crash Event - Crash Testing

An introduction

What one needs to know

What do the tests really mean
And, what tests are meaningful




If we know this — and its

Dynamic Safety Testing published. Why do we do this?

requires sophisticated, expensive
equipment

measurably demonstrates forces
generated during collision

accepted international standard
for vehicle restraint systems

Test 1 — Right side impact

ﬁ " v b al %  Pre-impact CTD

positioning

Test 2- Frontal

Preparation

vehicles

‘E . 4 . 1 of test




New concepts out there now

Black Boxes

Tiered dispatch

Helmets

Enhanced ambulance vehicle design
Intelligent Transport Technologies - ITS
New Safety Standards

Important Principles !

3. Design, performance and
practice policy should be
based on properly conducted
science

PREDICTABLE

PREVENTABLE
and

NO ‘ACCIDENT’

Important Principles !

1. Ambulances are NOT
standard passenger vehicles

Very Important Principle

Ambulance transport safety is
part of a SYSTEM, the overall
balance of risk involves the
safety of all occupants and
the public

Conclusions

Prevention is keY - The ambulance transport
environment includes predictable and preventable
occupant risks.

Unrestrained occupants and equipment are a potential
injury risk to all occupants

Every member of a paediatric transport program must
play a role to actively manage risk and to avoid taking
unnecessary risk.

Focus on safety of ALL aspects of the transport
environment

Safer patient transport practices exist & should be used
New technologies for vehicle design, occupant PPE and
equipment restraint and driver performance are now
available: be ready to integrate them into your practice
There is a need for a defined pathway for translation of
problem id ication to resolution and policy
implementaf

Important Principles !

2. Paediatric patients in
ambulances have needs
which differ from children in
passenger cars

Very Important Principles !

A culture of safety

Drive cautiously

Wear your belts & restrain all occupants
Secure all equipment

Integrate scientific data into your
policies and procedures

- Unrestrained occupants and equipment
are a potential injury risk to all occupants

And....

It is no longer acceptable for patient
transport to be functioning outside of
automotive safety and PPE safety
standards for prevention of and
protection of EMS/transport
providers and the public from injury
or death




Electronic Info:

Electronic Handout of today’s presentation

“Ambulance Safety: Where is the State of the Art?”
Webinar - Recorded online - Free access via the internet

Comprehensive Reference List on EMS Safety




