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How to Design Your Next 

September 11, 2013

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

Ambulance

Design Approach
Key principles of ambulance design
Special Resources

What are we going to cover 
today?

How to make your ambulance design safer 
right now
Pitfalls and Opportunities

Your electronic Handout
awaits you online at…

www.objectivesafety.net

This WILL be FAST!!This WILL be FAST!!
No need to take any notes – all text 
slides will be awaiting you in your 

online Handout

Your electronic 
handout/resource link   

Or if you are 
< 30 years

How do you use a QR code for 
the first time?

Get any Tag reader App on your smartphone
(free from your App store)

open Tag App and scan the QR code

22
33
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www.objectivesafety.net/PDFHO.htm
form will open directly on your phone

33
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http://www.objectivesafety.net
Your Handout and Additional Resources 

12 years ago today

Who am I?
Nadine Levick MD, MPH
Emergency Medicine Physician and Public 
Health Academic, (USA-Hopkins, Columbia 
SUNY & Australia – Royal Melbourne, Royal 
Childrens Hospitals, Royal Australian Flying 
Doctor Service)
Chair, National Academies Subcommittee TRB 
EMS Transport Safety, USA 
Recipient, International Society of Automotive 
Engineers, Women’s Leadership Award for EMS 
Safety
Founder of EMS Safety Foundation 

Expo 2012 – a booth Expo 2013 – INDEMO 1.0
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Ambulance Safety Innovation
Design Module 1.0

See us @booth 567
or online

www.INDEMO.info

Expo 2013 – see us @ booth 567
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Sept 9, 2013 September 7, 2013
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Single vehicle collision, ran off the road
Clear weather daytime
No patient on board
Non emergency

Neonatal transport crash
July 10, 2013

Non emergency
All occupants wearing seat belts
No intrusion
Most other injuries minor
Doctor killed with closed head injury 

July 21, 2013
http://host.madison.com/wsj/news/local/health_med_fit/meriter-

ambulance-design-might-not-be-safest-some-ems-
experts/article_3c50d6fc-ee1f-51af-be3a-78caa1c4ee81.html
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April 2, 2013
Your work environment!!

And yes, this meets KKK  or NFPA August 27, 2012 - NYC
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Paramedic David Restuccio killed Sept 16, 2010

June 17th 2008
a paramedic and a patient killed

In this vehicle… April 30, 2009 - Tennessee
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Sweden EMS in 1876

Transport for those in Peril - UK- 1884 Australian EMS in 1901

USA EMS in 1917 USA 1960’s
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USA 1980’s Then….

And 
NOW!…

USA 1980’s  Then….

And now…

Equipment hard to reach 1960 to 2013

A passenger vehicle - sure

A ‘laundry or mail truck’ ??A laundry or mail truck  - ??

A passenger vehicle – yes!

Innovation Now… 
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But avoid repeating old mistakes!

Very Important Principle

Ambulance transport safety is 
part of a SYSTEM, the overall 

fbalance of risk involves the 
safety of all occupants and the 
public

You may not like all I have to say...

Cheaper
Better

Goals

Better
Safer
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In the USA there are more safety standards 
for moving cattle than for moving patients Absence of standards and 

oversight

Challenges in identifying best practice
Myriad of unregulated commercial 
products
No safety performance standards
Absent national safety oversight

Things can go wrong –
but when there are sound safety policies and 
technologies in place, and the system is well 

prepared, you can minimize harm

Important…

Ergonomics and automotive safety 
issues are interrelated
Crashworthiness priorities override theCrashworthiness priorities override the 
ergonomic issues
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We should use the best safety 
practices demonstrated in engineering

…in automotive safety 
engineering

and in ergonomics Range of reach.. This is a well 
defined technical science

Safe systems – CRM / transport system 
safety
Risk perception
Fleet and operations management

Safety Dimensions

Vehicle safety
Scene safety
Patient Handling
Health and wellness

If we know this – and its published….

Levick NR, et al. Development and Application of a Dynamic Testing Procedure for Ambulance 
Pediatric Restraint Systems, SAE Australasia 1998;58:2:45-51
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Why do we do this?
Patients must be in the over the 

shoulder harness, medics restrained 
in seat belts, equipment secured

Didn’t know it was an issue – 60’s-70’s 
Knew it was an issue – but didn’t really 
know what to do – 80’s-90’s
S f t t h i l d t ll t t 10

EMS Safety timeline

Safety technical data rolls out – past 10 
years
Change and adoption challenges – we are 
here now

Generation - Y

Y

Communication Technology trends Smartphone navigation devices
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January 2012, USA
Smartphone penetration by age and income

The new world of 
social media

The Cloud is Global

Design concepts
Engagement
Operational needs

Design Key Parameters

Operational needs
Technical Resources
Task Analysis

Very Important Principle

Ambulance transport safety is 
part of a SYSTEM, the overall 

fbalance of risk involves the 
safety of all occupants and the 
public

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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Measurement
Outcomes

Safety Performance 

Outcomes
Technical expertise

One Day event, 30 presentations
Held in Washington DC, Keck Center
Simulcast Live to EMS Today

2012 EMS Safety Systems, 
Strategies and Solutions Summit

Simulcast Live to EMS Today
Live Webinar Access - globally
Over 100 participants live across 3 continents
Greater that 10,000 downloads of handouts 
within the first week!! 

Opening Address: A.J. Heightman
Safety Developments Update – N. Levick  
Research needs assessment forms explained – E. Frazer
1: Data and Recent Initiatives 

2: Transport, Human Factors - Bridging Diverse Disciplines 

3: Testing and Standards 

The 2012 TRB EMS Safety Summit
print this page & your smart phone will play the 8 sessions from the eTags! (even in B&W)

4: New systems safety technology solutions & telematics

5: Fleet management strategies  

6: Innovative Vehicle Design

7: Operationalizing Safety

8: Panel: How to optimize the safety of your existing fleet 
Wrap up – from Prof. Art Cooper

http://www.emssafetyfoundation.org/2012TRBSummitAgendawithLinks.pdf

TRB 2012 Summit – addressed the key and 
interdisciplinary applied solutions issues, in 
one day – please seek that information out. 
www.objectivesafety.net/TRBSummit2012.htm
There have been two prior TRB Summits held,

Its out there NOW

There have been two prior TRB Summits held, 
2008, 2009 and both with vehicle engineering 
and transportation systems technical expertise 
See www.trb.org, and for the Summit archives: 
www.objectivesafety.net/TRBSummit2008.htm
www.objectivesafety.net/TRBSummit2009.htm
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Vehicles – smarter, sleeker, safer –
CHEAPER!
Operations – new technology tools

Some new dimensions

Operations new technology tools
Interdisciplinary infrastructure – new 
global platforms 

Provider
Public

Safety of the… 

Public
Patient

Lives
Time 

Safety is a tool to save 

Money

must be evidenced based 

Flexibility to manage two 
patients

Design Concepts Test 1 – Right side impact

1 2

1 – Target vehicle, 

Full Vehicle Crash Tests

Johns Hopkins University

a get e c e,
Type I ambulance

2 – Bullet vehicle, 
Type II ambulance

Closing speed 44 mph

Johns Hopkins University

Test 2- Frontal

1

2

1

1 – Bullet vehicle, 
Type III ambulance

2 – Target vehicle, 
Type II ambulance

Closing speed 34 mph
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From this… October 2010
To this, in September 2011!
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Texas - Careflite’s new vehicle
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Careflite’s new vehicle

The new Oslo Ambulance

Based on technically sound 
scientific principles
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User friendly
All necessary equipment should be reach from the seats 
without loosing the seat belt

The stretcher platform can be 
moved into 3 different positions
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The newest Oslo Ambulance
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Vehicle Occupant Safety design
European design

Safety technology 
is a key focus
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Safe and Ergonomic design
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The old 
and the 
new…

RapidlyRapidly 
and game 
changing 

technology

EMS Safety Foundation’s
Interview with Dlouhy’s Arne Schauer 

and AJ
https://vimeo.com/68321134
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Roll out wall packs

Safer, flexible and cost 
efficient storage

Roll out wall packs
Smart go bags

Emergency Vehicles – Viewer 
Awareness

Location 
SizeSize
Shape
Speed
Intended path

Full vehicle outline with direction
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Policy and practice ignorant of 
existing technical safety data

XXXX

But whatever color …. If you run 
a red light someone will be killed

You must consider
Occupant protection

So however you wish to 
layout your rig

Occupant protection
Range of reach & task analysis

Are there head injury hazards? Can you 
reach the cabinets without being at risk?

A squad bench is both an 
ergonomic and automotive disaster

Forward and rear facing seating provides for both 
better ergonomics and better automotive occupant 

protection
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Specs should itemize key 
safety features  

As where you position a 
sharps container can have 

major impact on the safety ofmajor impact on the safety of 
the occupants trying to reach it

Simple sketches can be a 
helpful initial step ..

But they must be done to 
scale

Specialty Ambulances
• Newborn Emergency Transport Service(NETS)

– work realm - retrieval of sick newborn babies
– collaborative design approach, new layout
– define task needs
– pushed design parameters to accommodate taskpushed design parameters to accommodate task 

needs
– introduced dynamic seating (with restrictions)
– rear seat - nurse conducting observations
– forward seat - doctor, can engage to treatment 

position only once vehicle stops 

Melbourne, Australia Neonatal 
Ambulance – in transit mode
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Very Important Principle

Ambulance transport safety is 
part of a SYSTEM, the overall 

fbalance of risk involves the 
safety of all occupants and the 
public

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.

1980’s  Then….

And 2009…

Now… Innovative vehicles
http://www.emssafetyfoundation.org/NAEMSP2012poster.pdf
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Interdisciplinary and 
International 

Collaboration/Integration

Swedish industrial designer  
meets 

North American Ambulance 
builder

the result of the frequency analysis, green dots mark 
equipment used every time the ambulance is driven, orange 

is used every day, red every week and so on

No longer are the manufacturers left 
holding the baby – there is now active 

interdisciplinary collaboration

Change and Innovation

• Improved data systems for injury
• Enhanced data on denominator
• New technologies

N li i / t d d• New policies/standards
• Interdisciplinary colloboration

Very Important Principle

Ambulance transport safety is 
part of a SYSTEM, the overall 

fbalance of risk involves the 
safety of all occupants and the 
public
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June 17th 2008
a paramedic and a patient killed

In this vehicle…

April 30, 2009 - Tennessee

Just because it has been ‘Tested’ does 
not necessarily mean it has been crash 
tested – nor that it is crashworthy and/or 
going to protect you

Caution!!! 

Even if it has been ‘Crash tested’ – it 
depends upon to which standard, whether 
or not it is actually safe under real world 
crash conditions
Appropriate technical expertise is key!!

We are NOT the experts in this science
We cannot afford to play the silo game 
here, it is costing lives, time and money
W MUST h i f l

Technical Collaboration is key

We MUST have a meaningful 
evidenced based approach to design, 
operations and policy
We must be outcomes driven
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this vehicle is safety crash 
tested by automotive experts

Unlike this vehicle

So….

Which vehicle do you want to be in ?Which vehicle do you want to be in ?
Which vehicle is the best for efficient,  
and effective patient care?and effective patient care?
Which vehicle provides optimal risk 
management ? 
What is the optimal fleet mix?What is the optimal fleet mix?

Fleet Mix ?

What do we know works…
Tiered dispatch
Vehicle Operations Safety Policies
Ideally, forward and rear facing seating
If not, use squad bench lap seat belts
Patient over the shoulder belts
Securing equipment
Fleet management electronic technical devices
Safety awareness
Cultural change

Risk/Hazards

Predictable risks
Predictable fatal injuries 
Serious occupational hazardSerious occupational hazard
Public safety hazards
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Goals

Standards for safety

Policy based on Science

Databases to demonstrate outcome 

Very Important Principle

Ambulance transport safety is 
part of a SYSTEM, the overall 

fbalance of risk involves the 
safety of all occupants and the 
public

Future directions

Meaningful Goals
New policies
New practicesp
New standards
New vehicles
New technologies

Data and Recent Initiatives 
Transport Technical science
Human Factors
Bridging Diverse Disciplines 
T ti d St d d

Key future focus

Testing and Standards 
New systems safety technology solutions
Fleet management strategies  
Innovative Vehicle Design
Operationalizing Safety

Innovation
CollaborationCollaboration
Knowledge transfer

Conclusion
EMS transport has serious hazards and safety 
issues
Major advances in EMS safety research, 
infrastructure and practice over the past 5 years
Design must integrate occupant protection and 
ergonomic principles
Multidisciplinary safety issue that EMS cannot 
solve internally
Failure to transfer knowledge from transportation 
and automotive safety and ergonomics is 
unacceptable and dangerous 
EMS is still way behind the state of the art in 
vehicle, transportation and occupational safety


