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Wireless Distribution and Use of Biosensor Data
M. Kristensen;1 M. Kyng;2 E. Christensen2

1. University of Aarhus, Aarhus N, Denmark
2. Denmark

During emergency response, use of wired bio-sensors cre-
ates problems for the response workers. It is difficult to
transport patients and checking of data requires that you to
be next to the patient.

This presentation reports on a work in progress regard-
ing the development of a wireless bio-monitor system that
supports distribution and use of biosensor data by all
involved parties during emergency response.

The system is being developed in close cooperation
between doctors, paramedics and information technology
specialists using qualitative methods including ethnograph-
ically inspired field work and simulations of future work.

The system consists of small bio-monitors with sensors
and a unique identifier which is placed onto the victims.
The bio-monitors communicate wirelessly with one or
more base-stations, which distribute the signals locally at
the incident site and to remote coordination centers and
emergency departments. Ongoing evaluations already have
demonstrated the usefulness of being able to move patients
without having to take care of wires and being able to
inspect bio-sensor data without being next to the patient.

However, new problems also have emerged when no
wires connect a patient to a display, e.g., how do you know
whose data you are looking at? And, when an alarm goes
off because the bio-sensor data of a patient reaches a criti-
cal threshold, how do you find the patient?

In order to support medical responders on site and at
coordination centers/emergency departments, the biosen-
sor data is being supplemented with photographs and
descriptions of the injury, injury mechanisms, and geo-
graphical position information.
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Challenges of a Global Level Playing Field for
Emergency Medical Systems Transport Safety—A
System Safety Emergency?
N. Levick
New York, New York USA

Introduction: Ambulance transport safety is a complex and
multidisciplinary field involving acute and emergency
healthcare delivery, automotive transportation safety, occu-
pational health and safety, driver training, public health,
and public safety. As such, it has been shown to be haz-
ardous. This project's objective is to identify global spec-
trum in Emergency Medical Services (EMS) transportation
safety systems standards.
Methods: A comparative analysis of general automotive,
ambulance vehicle, driver training, and transport-related
occupational safety standards for the US, Canada,
Australia, UK, Sweden, Norway, and Germany was con-
ducted by a multidisciplinary team.
Results: Non-EMS passenger vehicles had more stringent
safety standards than did EMS vehicles in each region,
except for Australia. EMS vehicle safety standards differed

markedly across the nations (0-24 G testing requirements).
Formal ambulance safety performance standards did not
predate 1999.

Emergency Medical Services transport-related occupa-
tional safety standards ranged from no EMS standards in
the US to the stringent standards in the European and
Australian areas of scene visibility, vehicle interior and
stretcher ergonomics, head protection, and protective
clothing. Regarding driver training, the US ranged from
nothing to a 2-day course and no specific licensure
required; Australia, Canada, and the UK have structured,
comprehensive driver training programs; Norway has a
three-month driver training program with special licensure.
Conclusions: There is a large disparity in EMS transport
safety standards globally. Emergency Medical Services
transport system safety standards generally lag behind the
principles of accepted automotive and occupational trans-
portation safety. In a setting of well-described EMS safety
hazards, the disparity between EMS safety and general
automotive safety, and between occupational health and
safety standards, is unacceptable.
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Where is the "State of the Art"? New Initiatives and
Innovations in Ambulance Transport Safety in the
Developed and Developing Countries
N. Levick
New York, New York USA

Emergency medical services transport safety bridges the disci-
plines of EMS health care, ergonomics, automotive safety engi-
neering, occupational and systems safety, and public safety.

Globally, the nature of EMS systems is diverse. The
spectrum of challenges includes limited funds or resources
and hostile environments (urban congestion/violence, poli-
tics/warfare and treacherous geography). Also many safety
initiatives never reach the published literature; rather, they
are applied to a specific service or region, and quality assur-
ance remains internal if evaluated at all.

This study identifies a spectrum of new initiatives that
have been developed, or are being developed, to advance
EMS transport safety, globally, over the past 5 years.

Emergeny Medical Services transportation safety initia-
tives were identified via a literature search, (engineering
and medical), internet search engines and a multidiscipli-
nary expert panel.

Automotive and transportation safety engineering, sys-
tem design and policy initiatives were identified in both
developed and under-developed worlds. Engineering
approaches included: ambulance crash testing, occupant
restraint and protective equipment design; new intelligent
vehicle technologies (driver monitoring and feedback
devices, vehicle-environment technologies) in both devel-
oped and under-developed worlds, and novel vehicle
design initiatives. System design focus included a safety
task force, a safety seminar development, risk benefit
awareness, and new policies (revised ASA, CEN standards
and KKK specifications and Z15 standard.)
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Emergency medical services transport safety has
become an increased focus in both developed and under-
developed worlds with new innovations and developments.
Identifying new initiatives and advances is complex. There
is a need for communication between EMS research and
development teams across environments and a need for
enhanced communication with automotive safety and sys-
tems safety engineering.
Keywords: ambulance transport; emergency medical services; developed

countries, developing countries; innovations
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Session 5: Resusciation
Chairs: Darren Walter; R. Koster

Strategies for Rescuing Patients from Building Collapses
R.H. Purgay
Pro Rescue, Amsterdam, The Netherlands

Introduction: A large number of different tools to extricate
victims out of difficult positions after accidents or disasters is
available. Therefore, sufficient instruction and training are
necessary. Furthermore, the strategic use of these tools and
the physical and psychological stress to victims and rescuers
are important factors.

Methods: Different rescue team members who participated
in international missions were interviewed. Reports from
medical and rescue teams involved in urban search-and-res-
cue (USAR) activities were collected and analyzed. Further
experience was gained during exercises and training courses.
Results: A structured approach is necessary in order to res-
cue injured persons or persons trapped after a building col-
lapse. Safety issues are crucial because many victims and
rescuers have been killed during USAR operations.
Furthermore, the psychological stress to the rescuers is high,
since in international disaster operations, the number of vic-
tims rescued alive is low. In many cases, when persons were
rescued alive, an insufficient medical infrastructure to meet
their needs finally resulting in their deaths.
Conclusions: These observations must have a bearing on
the composition of rescue teams. To reduce the risks to vic-
tims and rescuers, specialized safety advisors are necessary.
Standard procedures not always are sufficient. Flexible
solutions and an accurate reconnaissance of the situation
are vital for a safe operation. Cultural empathy is necessary,
especially during disaster operations, when persons with
different cultural background are affected. The medical
treatment of the extricated victims must be organized in
advance. The collaboration of USAR teams and medical
teams must be standardized.

Keywords: building collapse; extrication; humanitarian crisis; rescue
teams; search-and-rescue
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Evaluation Strategy in the Prehospital Emergency
Care Coordination Centre in Crete
A. Kouroubali;1 V. Kontogiannis;2 M. Zeaki?
M. Zervopoulos,'3 H. Loulaki;3 C. Kompolaki;3

M. Hatziarsenis,-3 D. Vourvahakis3

1. Foundation for Research & Technology, Crete, Greece
2. Greece
3. Emergency Medical Service (EKAB), Crete, Greece

Introduction: In addition to accepting calls, the coordina-
tion dispatch centre (DC) of the Emergency Care
Department in Crete dispatches available recourses and
evaluates calls according to severity for efficient manage-
ment. In Greece, the Crete DC is unique in using comput-
erized information systems (IS) for triage, coordination and
call management. The IS has been operational since 1997
replacing the use of handwritten cards.
Objective: The aim of this study was to evaluate the effective-
ness and efficiency of the Crete DC regarding the quality of call
management and triage. The questions investigated were: (1)
how does the severity score of an incident evaluated by die DC
correlate with the onsite physicians diagnosis?; and (2) how do
the computerized triage protocols contribute to effective triage?
Methods: The severity color-coding of incidents (red, orange,
yellow, green) was correlated with die Hector Emergency
Score (HES), and die physician diagnosis. The HES is calcu-
lated based on die Glasgow scale, vital signs, arterial pressure,
oxygen saturation, and cardiac and respiratory frequency.
Results: In a preliminary analysis of 1,052 incidents, >55%
of the severity scores given by the D C agree with those cal-
culated onsite. Categorizing calls using both the HES and
physician diagnosis increases the specificity of evaluation
taking into account severe incidents with normal vital signs.
Conclusions: In Crete, the quality of incident triage can be
attributed to a variety of factors including computerized
triage protocols, intensive continuing education, leadership
and skills. Evaluation results contribute to the continuous
improvement of the dispatch centre of the emergency care
department in Crete and the application of similar methods
in Greece and abroad.
Keywords: coordination; Crete; dispatch centre; emergency medical
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Multi-Disciplinary Special Teams Provide Emergency
Medical Services Systems with the Capability to
Handle Disaster Situations in a Reliable, Safe, and
Economical Manner
D.A. Popov;1 B. Schwartz;1 L. Mazurik;1 S. Cheskes;1

P. Rotolo;2 D. Silver,-3 G. Maclnnis4

1. Sunnybrook-Osler Centre For Prehospital, Toronto, Ontario
Canada

2. Toronto Emergency Medical Services, Toronto, Ontario Canada
3. Toronto Fire Services, Toronto, Ontario Canada
4. Peel Regional Police, Mississauga, Canada

The formation of special teams within emergency medical
services (EMS) and its allied agencies provides a solid
foundation for responding to disaster situations. By focus-
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