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Post-Crash Injury Control
The Public Safety Component of the Information Superhighway

Introduction
. Prehospital deaths are an increasing problem requiring urgent national attention.

o  Until recently the overall number of deaths from automobile crashes in the United States has
declined for nearly a decade, only increasing again since 1992.

«  The number of deaths from automobile crashes occurring prior to emergency care has nearly
doubled since 1977. Between 1992 and 1996, there was over a 20% increase in prehospital
pretreatment deaths in automobile crash occupants.

« Prehospital interventions may have reduced the rate of increase, but have not resulted in any
absolute reduction in prehospital deaths.

- From a global perspective, it is predicted by the World Health Organization, Harvard School

of Public Health and the World Bank, that road traffic crashes will be the second leading
global public health problem by the year 2020, accounting for over 1.4 million deaths per year,
up from the current figure of 999,000, and 9th in global impact.

Current Research Findings--Medical and Engineering Analysis of Crash Data

This project was motivated not only by the very alarming statistics as noted above, but also by
an increasing intolerance in the managed care environment for overtriage of patients to trauma
centers following automobile crashes. Using the NASS and MTOS databases, the researchers
performed over 500 analyses to relate the crash information to the severity and outcome of
injured automobile crash occupants. “Compelling Injuries” were defined as the new gold standard
dependant variable for triage studies. Methods are being developed to assess marginal outcome
and economic gain (or loss).

The researchers have found, that within the limits of the current applications of technology,
only marginal improvement on positive accuracy, sensitivity and specificity is likely to be achieved
from improved triage algorithms. However, substantial improvement in triage and
prehospital emergency care may be achieved by rapidly integrating emerging technologies
and informatics to the problems related to crash notification, identification response and
selection of emergency care needs.

Comment



Private industry and consumer-based applications of technologies, if focused and resourced,
can rapidly provide automobiles with a “black box” technology to collect and store the crash
imprint, together with vehicle identification, seat belt use, air bag deployment, occupant size and
weight and instantly transmit the information, together with GPS location, to local emergency
services. Crash imprint (including the direction, force and velocity of the crash and forces applied
to the human body) can be used to predict injury probability, location and severity of injuries, and
thus summon emergency medical and other resources that might be needed. Ultimately, human
factors such as eye movement (to detect when the driver is falling asleep, etc.) can also be
incorporated. Accurate triage and treatment could result in substantial reduction in prehospital
and inhospital mortality from automobile crashes. It could also reduce the cost of emergency care
by virtue of accurate matching of resources with needs and focused care delivery.

Current prehospital response times in urban areas are 35 minutes between estimated time of
crash and arrival in hospital. In rural areas, this figure is approximately 55 minutes. Mortalities
are significantly higher in rural areas where identification that a crash has occurred, location of
crash, alerting of the emergency medical services, accurate triage, early treatment and effective
matching of patient need and available health care resources, are all challenged. It has been
estimated that a 9 minute reduction in the prehospital time could result in saving approximately
. 3,000 lives per year. Other researchers feel that implementation of emerging technologies to a
program of post-crash injury control as part of the Intelligent Transport System, could save up to
10,000 lives a year, and begin to impact on the alarming increases in prehospital deaths from
automobile crashes.

« Technologies and treatments are at hand to influence prehospital deaths from automobile
crashes and to systematically study and improve prevention, treatment and rehabilitation for
these patients.

+ Changes in the Federal Informed Consent Rules together with focus on improved resuscitation
(both fluids and pharmacologic) will result in substantial testing of new and early treatments
for injured patients.

+ An absolute prerequisite for evaluation of emerging technologies and treatments is a firm and
knowledgeable foundation of existing practices and causes of death and disability so that case
mix differences can be controlled for and valid scientific evidence marshaled behind potential
products.

» The temporal cycle of issues such as air bags can be substantially shortened by quality data
and quality data management in combination with firm scientific methodologies ard metrics
for measuring change. By providing these foundations, the Department of Transportation is in
a timely and unique position to profoundly affect public safety into the next century.



«  Multidisciplinary teams, such as the one involved in this project, are fundamental to such
progress. The identification of compelling injuries, i.e. those that need trauma center care, as
a part of this project, is an example of such science.

«  Multidisciplinary crash investigation is the foundation for the way forward. The crash must be
studied in terms of its medical consequences and potential for intervention. Multidisciplinary
teams, such as the four in existence and the three being established, need to be vigorously
resourced and widely available, by incremental implementation State by State.

«  This “new” multidisciplinary scientific discipline will have lasting benefits not only for
automobile crash trauma patients but also for many other types of emergency ilinesses and

personal safety and security.

Recommendation

The researchers propose that:

1. A major program in post-crash injury control be initiated as a matter of urgency, as part of the
* Intelligent Transport System and as the Public Safety Component of the Information
Superhighway, funded from the Highway Trust Fund and in response to widespread request for
greater emphasis on safety.

2. Funding immediately be made available to provide metrics and analysis of existing data so that
the magnitude and characteristics of the problem of early death and resource-need mismatch can
be fully characterized.



Research Questions/Needs

A. The development of methodologies and metrics and completion of tasks that:

1. Establish a comprehensive baseline understanding of post-crash prehospitalization
events. This requires:
1) continuation of the multidisciplinary research team to provide leadership,
2) detailed analysis of existing data, and
3) augmentation of existing data resources.

2. Enable scientifically robust studies which will allow estimation of the impacts of
technologies, triage and treatment improvements in post-crash prehospital emergency care, as
well as impacts of policy change, e.g., air bags deployment.

3. Establish the causes of death in the timelines between crash and demise.

4. Establish the threshold of severity, complexity and urgency that require trauma center
care and/or more intense prehospital treatment.

5. Analyze at risk subsets, e.g. the elderly, children, rural area casualties, casualties other
than car accidents, such as pickup-truck occupants, pedestrians, cyclists and motorcycles.

6. Profile and evaluate casualty patterns and the development of geographic, demographic
and exposure (travel, travel conditions) profiles and their temporal relationship to crash
severity and emergency response process and outcome.
B. Establish an incremental approach to crash investigation, based on:

1. Expanded role of existing crash investigation sites,

2. Leadership, uniformed methodologies and compatibility within the existing CIREN
group,

3. A rapid advancement into other states.
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Fig. 4 Increase of Compelling/ MAIS 3+ Probability

over Shown Base, Due to Shown Influences
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