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PREFACE

This is the report of the seven injury control panels convened by the Division of Injury
Control, National Center for Environmental Health and Injury Control, Centers for Disease
Control (CDC), to assess where the field of injury control should be headed during the 1990s.
The production of this report reflects the growing awareness of the public health impact of
injuries and of the promise that this fledgling field offers for enhancing the health and
well-being of the public.

Injury control has experienced modest growth in resources and substantial impact since the
creation of the injury control program at CDC, subsequent to the 1985 National Academy
of Sciences (NAS) report, Injury in America*. Inthe NAS report, the authors noted that the
breadth of injury control, defined as including prevention, acute care, and rehabilitation,
requires coordination across many disciplines and jurisdictions. They also noted the need
for coordinated leadership by CDC at the federal level. In a later report, the Academy
reviewed the status of the CDC program and called for the development of an explicit
national plan as part of this coordinated leadership.

The production of this report with input by staff from 14 federal agencies and by hundreds
of experts from a wide range of specialties attests to CDC’s commitment to coordinating
and catalyzing the injury control field.

The position papers in this report represent the work of the contributing authors listed at
the beginning of each paper who served on the seven panels during the past year and a half.
While the recommendations reflect the best collection of the panelists’ thoughts, they do
not always represent unanimity. These opinions have been refined by an extensive written
review process, as well as by discussion of their contents at the Third National Injury Control
Conference, April 1991, in Denver. We, as chairpersons of the seven panels, trust that the
ideas contained herein will be helpful to CDC in developing its national plan for injury
control. We also expect that these position papers will go a long way toward achieving the
coordination of injury control efforts at various levels of government. Our experience at the
Third National Injury Control Conference in Denver has convinced us that the field of injury
control shares not only common goals but a strategic plan for achieving these goals.

Susan P. Baker, M.P.H. Thomas A. Gennarelli, M.D.
Theodore M. Cole, M.D. John D. Graham, Ph.D.
Felton J. Earls, M.D. Frank R. Lewis, M.D.
A. Brent Eastman, M.D. Leon S. Robertson, Ph.D.

C. William Schwab, M.D.

*Committee on Trauma Research, Commission on Life Sciences, National Research Council,
and the Institute of Medicine. Injury in America: a continuing public health problem.
Washington (DC) National Academy Press, 1985,




These position papers were solicited by the Division of Injury Control, National Center for
Environmental Health and Injury Control, Centers for Disease Control (CDC), Public Health
Service, U.S. Department of Health and Human Services, Atlanta, Georgia, for the Third National
Injury Control Conference, held April 22-25, 1991, in Denver, Colorado. The views expressed are
those of the contributors and do not necessarily represent the policy of CDC or any other federal
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FOREWORD

The concern and interest of the American public, policy makers, and public health profes-
sionals have increasingly focused on the problem of injury, including the high number of
deaths and disabilities and the enormous costs, both human and financial, to our country.
As part of this increased focus, the Committee on Trauma Research and the Institute of
Medicine, in the Injury in America report, and, subsequently, the Secretary’s Advisory
Committee for Injury Prevention and Control called for a national plan to control injuries.
As the first step in developing such a plan, the National Center for Environmental Health
and Injury Control (NCEHIC) and the National Institute for Occupational Safety and
Health (NIOSH) of the Centers for Disease Control (CDC) have spent more than a year
facilitating the development of the nosition papers in this book. The plan will help shape
the future of injury control researci, programs, and policies for this decade.

The objectives of the seven position papers are to (a) define the field of injury control, (b)
assess the current status of injury control research and programs, (c) help CDC, other
federal agencies, and nongovernmental organizations clearly define directions and priorities
in a coordinated way, (d) identify what interventions should be evaluated and disseminated,
(e) plan for the development of injury control program capacity in state and local health
departments and other agencies, and (f) identify organizations and opportunities for carry-
ing out various research and programmatic recommendations.

In their leadership role, NCEHIC and NIOSH sought input from experts from many sectors
—federal, state, and local government; academic institutions; industry and labor; and a wide
range of national organizations. At the beginning of this process, we asked some 150 experts
to assist us. It was particularly encouraging that representatives of many agencies from
seven federal departments participated. These agencies are as follows: (Department of
Defense) Department of the Air Force; (Department of Education) National Institute on
Disability and Rehabilitation Research; (Department of Health and Human Services)
Maternal and Child Health Bureau, Alcohol Drug Abuse and Mental Health Administra-
tion, including the National Institute of Mental Health and the National Institute on Alcohol
Abuse and Alcoholism, and the National Institutes of Health, including the National
Institute on Aging and the National Institute of Child Health and Human Development;
(Department of Justice) National Institute of Justice; (Department of Labor) Bureau of
Labor Statistics and the Occupational Safety and Health Administration; (Department of
Transportation) Federal Highway Administration and the National Highway Traffic Safety
Administration; (Department of Veterans Affairs) Veterans Affairs Medical Center; and
the Consumer Product Safety Commission.

Additional participation came from people representing motor vehicle safety advocacy,
trauma surgery, neurosurgery, orthopedic surgery, pediatrics, emergency and rehabilitation




medicine, trauma nursing, public health, biomechanics, emergency medical services (EMS)
and trauma system management, survivors of injury, and naticnal safety programs.

We asked these experts to address the objectives in their respective fields of interest by
answering three key questions: (I) Where are we? (II) Where do we want to be at the end
of the decade? (III) How do we get there? As a result, seven draft papers were developed
for those who attended the Third National Injury Control Conference and others interested
in the field of injury. These preconference position papers were devoted to motor vehicle
injury prevention, violence prevention, unintentional injury prevention (later retitled home
and leisure injury prevention), occupational injury prevention, trauma care systems, acute
care treatment, and rehabilitation of persons with injuries. Numerous reviewers submitted
written comments, and at the conference the conferees debated and discussed the papers
extensively. Indeed, the conference theme, "Setting the National Agenda for Injury Control
in the 1990s," was chosen to encourage conferees to devote almost the entire conference to
discussing the development of a national plan.

On the basis of the written comments from almost 200 reviewers and the discussions at the
conference, the seven panels of experts who produced the draft papers revised them. These
revisions are the position papers in this book. Although the recommendations in these
papers express the opinions of the authors, not CDC, we believe that these recommenda-
tions represent an important and substantial step forward in the identification of injury
control priorities for this Nation. The CDC will consider these position papers, along with
the input from reviewers, conference attendees, and other federal agencies in developing a
national plan for injury control.

Each of the position papers contains topic-specific recommendations. The major topic-spe-
cific recommendations are contained in the Executive Summaries that follow this introduc-
tion. In addition, each paper has independently addressed broader crosscutting issues
relating to the overall field of injury control. The consistency of these recommendations
from paper to paper emphasizes their importance to all injury control professionals,
regardless of their area of expertise, and warrants their restatement here. They include the
following:

* Increase public awareness of injuries and injury control.

¢ Increase attention and support from the Office of the Assistant Secretary for Health
to coordinate multiagency and multidepartment efforts.

¢ Increase resources for injury surveillance, research, control programs (state capac-
ity), intervention evaluation, training, and health services.

* Allow cooperative industry/government research and development projects.
* Require E-codes for all hospital discharges as part of a national surveillance system.
¢ Establish a Center for Injury Control at CDC to provide national leadership.

* With CDC playing a key role, develop a national applied injury control research
laboratory to study both human and engineering factors.
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Injury control’s unique challenge to cut across many organizational and disciplinary bounda-
ries has required a similarly unique approach to leadership, with widespread coordination
and clear communication. This approach, in turn, will require an enormous effort and
substantial resources to overcome boundaries and implement a coordinated plan for injury
control in the United States. We believe that in these times of economic restraint our best
chance of attracting the public attention and institutional support needed to make injury
control a practical reality rests upon our ability to join together and produce a clear and
compelling national plan.

Finally, we acknowledge the dedication and tremendous effort of the chairpersons, panel-
ists, reviewers, conference attendees, and CDC staff who made these papers possible. We
are very grateful for their hard work and commitment.

Vernon N. Houk, M.D. J. Donald Millar, M.D.

Assistant Surgeon General Assistant Surgeon General

Director Director

National Center for Environmental National Institute for Occupational
Health and Injury Control Safety and Health

Mark L. Rosenberg, M.D., M.P.P. Richard J. Waxweiler, Ph.D.

Director Special Assistant for Scientific Affairs

Division of Injury Control Division of Injury Control

National Center for Environmental National Center for Environmental
Health and Injury Control Health and Injury Control
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Motor Vehicle Injury Prevention
Executive Summary

Many injuries associated with motor vehicle crashes are preventable. In 1985, motor vehicle
crashes cost our Nation more than $75 billion. About 65% of this amount was the result of
only 15% percent of the crashes — those that caused death or injury (1). By 1991, this sum
had increased considerably because of increases in the number of crash injuries and
fatalities, increases in the cost of medical treatment and vehicle repair, and a rise in general
price levels.

But it is not the impact on our economy that is the force behind our desire to reduce the
mortality and morbidity associated with highway crashes. Rather, it is the human tragedy
that these crashes represent — the 45,000 persons killed on our roads each year; the fact
that more than 60% of these victims are not yet 35 years of age; and the fact that almost
every day, throughout the United States, 125 families meet at grave sites to bury a loved one
killed in a motor vehicle crash. In addition, millions are injured in crashes. Especially tragic
is the fact that some survivors of motor vehicle crashes are seriously disabled. Crashes are
the leading cause of traumatic brain injury and spinal cord injury.

The magnitude of injury’s impact on our society has made the control of crash injuries one
of the goals of Healthy People 2000. The goal is to reduce crash fatalities from 19.1 per
100,000 people in 1987 to 17.0 per 100,000 people by the year 2000 (2). Many sectors of our
society will have to cooperate to achieve this 11% reduction in crash mortality, and many of
the recommendations of this panel must be implemented.

Unfortunately, even if this decreased crash fatality rate envisioned in the Year 2000
Objectives is achieved, there will be no meaningful reduction in the actual numbers of
persons killed and injured in motor vehicle crashes. Interms of absolute numbers, projected
increases in both population and travel will offset the efforts of the health and safety
community. Motor vehicle crashes will remain the principal means by which young
Americans are permanently disabled and by which they die.

If we are to reduce materially the enormous toll that crashes impose every year, "business
as usual” will not be sufficient. The multidisciplinary attack on injury that was the vision of
Injury in America (3) must be employed. Investment in the prevention of injury and in the
care and rehabilitation of injured persons must increase appreciably, so that it is
commensurate with the magnitude of the problem. Research must be directed toward
solving this problem, which will require federal, state, and private resources. Furthermore,
collaboration between former adversaries must become the rule. But resources and
collaboration will not be enough. We must also convince the public that motor vehicle
injuries are not "accidents" and that the application of scientific principles to the prevention
of injury has a real likelihood of succeeding in reducing crash-related fatalities and injuries.

Executive Summary
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The report of this panel documents the record of success that health and safety professionals
have achieved in this field. But more importantly, the report describes the steps that we
must take to do more than merely maintain the status quo. The panel’s recommendations
are designed to be illustrative, rather than exhaustive, but their implementation can launch
an era of major reductions in the crash fatality and injury rates on our roads.

The panel’s recommendations to federal agencies, state and local governments, private
industry, employers, labor organizations, advocacy groups, and the health care community
are listed in the position paper. The panel’s key recommendations are as follows:

Improve Leadership, Collaboration, and Coordination

The panel heartily supports the recommendations of the Transportation Research Board
(TRB) Special Report 229, Safety Research for a Changing Highway Environment (4), with
respect to the advancement of research in Department of Transportation programs. The
recommendations are listed in the position paper. In addition, the recommendations on
organizational structure that the Committee on Trauma Research made in the National
Research Council’s document, Injury in America (3), should be fully implemented. These
include the establishment of a National Center for Injury Control within the Centers for
Disease Control (CDC). This center should facilitate coordination of federal injury control
efforts. Motor vehicle injuries constitute the single largest category of injuries and thus
should be a key focus of the center’s research and programs. The center should collaborate
with established lead traffic safety agencies at both the federal level (for example, the
National Highway Traffic Safety Administration and the Federal Highway Administration
within the Department of Transportation) and at the state and local levels (such as the state
highway safety agencies). In particular, CDC should link the public health and traffic safety
communities at the federal, state, and local levels and emphasize the importance of motor
vehicle injuries within the broader field of injury control.

Enhance Public Recognition and Support

Public awareness of the preventability of motor vehicle injuries must increase because it will
contribute to individual prevention efforts, public support for laws and enforcement efforts,
and demands for legislative action in funding research and programs.

Impiement Proven Interventions

Many technologies and behaviors are known to prevent or mitigate motor vehicle injuries,
but they have not been widely used or adopted. The following legislative and law
enforcement interventions must be fully implemented:

* Adopt and enforce primary enforcement safety belt use laws and ordinances and
extend them to cover all seating positions in all motorized vehicles, where
feasible.
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* Adopt and enforce administrative license suspension for drivers with a blood
alcohol concentration >0.08% and >0.00% for youths under the age of 21.

* Adopt and enforce laws and ordinances requiring all motorcyclists and bicyclists
to wear helmets.

* Enforce existing speed limits, oppose further increases in speed limits, and
encourage legislation to ban the use of radar detectors.

¢ Strictly enforce minimum drinking age laws as they apply both to sellers and
purchasers.

e Strengthen and enforce existing laws and ordinances requiring child safety seat
use and extend them to cover all passenger seating positions in all motorized
vehicles.

In addition to adopting, strengthening, and enforcing these laws, information on factors
facilitating and impeding effective enforcement should be identified and disseminated.

The panel recommends that vehicles be equipped with both driver and passenger airbags
and that vehicle designs protect both occupants and pedestrians. Vehicle designs that
protect occupants include improved occupant-compartment integrity (including enhanced
side-impact protection), energy-absorbing interior surfaces, and improved door design, roof
crush resistance, seats, and restraint systems. Designers of protective restraint systems
should give attention to the comfort and convenience of persons of all sizes and ages.
Vehicle designs that protect pedestrians include softer hood and fender designs and lower
front bumpers. In addition, comprehensive community-based pedestrian and bicycle safety
programs that target defined problems and high-risk populations should be developed.

The panel recommends that roadway delineation be improved through increased use of
effective reflective pavement markings and signs, and that safer, "forgiving" roadsides be
provided for errant vehicles.

Despite recent progress, alcohol and other drugs continue to play a significant role in motor
vehicle injuries and fatalities. Although several research and programmatic
recommendations in this document specifically address impaired driving, the panel concurs
with the Surgeon General’s Workshop on Drunk Driving (5) that the extent of the alcohol
problem must be addressed at a broader, more comprehensive level. It is unlikely that we
will substantially reduce impaired driving until and unless we reduce problem drinking, drug
use, and total per capita alcohol consumption and modify many commonly accepted
practices related to the availability and promotion of alcoholic beverages.

Executive Summary
7




Expand the Scientific Base

Continued progress in reducing motor vehicle injury cannot be achieved without technologic
advances and a better understanding of human tolerance to injury. A scientific, rigorous
understanding of human performance, behavior, capabilities, and motivation is also needed.
The following measures are needed to expand and maintain the field’s vital scientific base:

Expand intramural and extramural research programs within the U.S. Depart-
ment of Transportation and the U.S. Department of Health and Human Services;
specifically, CDC should play a key role in developing an applied injury research
laboratory to study both human and engineering factors.

Enhance the training of professionals at all levels.

Develop data systems; specifically, link traffic and medical records to improve
our ability to develop and evaluate effective interventions.

Support cooperative industry-government research and development projects
with adequate protection of both the public’s interests and manufacturers’ pro-
prietary concerns.

Build the fields of engineering, biomechanics, human behavior research, and
policy development in the areas related to injury prevention. Specifically, de-
velop university-based centers of excellence in these areas.

Enhance the knowledge and understanding of factors facilitating and impeding
safe driving behaviors among various population subgroups, including youth,
minorities, women, and the elderly, and use these data to develop and target
prevention and intervention efforts.

Encourage collaborative interdisciplinary research among scientists working in
fields that affect motor vehicle injury control, such as engineering, biomechanics,
behavioral science, public policy, medicine, public health, and rehabilitation.
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Prevention of Violence and Injuries
Due to Violence
Executive Summary

The health impact of self-directed and interpersonal violence in the United States is
staggering, and the need for action to address this problem has never been greater. In this
paper we present an agenda for reducing injuries and deaths due to interpersonal violence
and suicidal behavior. :

Interpersonal violence is a major public health problem in the United States: homicide is
the 12th leading cause of death, accounting for 22,032 deaths in 1988, and is a leading cause
of premature mortality. The U.S. homicide rate is many times higher than that of other
industrialized countries. Blacks and other minorities are at particularly high risk of injury
and death due to interpersonal violence. Females are at high risk of nonfatal injuries from
rape, child sexual abuse, and assaults by husbands, ex-husbands, and other intimate partners.
Child abuse and neglect is a major cause of morbidity among infants and young children.

Suicide is the eighth leading cause of death in the United States. About 20% of all deaths
due to injury are suicides. In 1988, 30,407 persons committed suicide. Since 1950, rates of
suicide among young people (15 to 24 years of age) have essentially tripled. Since 1979,
after several decades of declining rates of suicide among the elderly, rates have been
increasing in this age group.

In developing this agenda for violence prevention, we focused on factors that are clearly
linked with the risk of injury and death from violence and that are apparently amenable to
preventive efforts or public health action in the near future. We sought to develop a largely
cross-cutting set of high-priority recommendations that had relevance to Healthy People
2000 for the prevention of both self-directed and interpersonal violence (1). We structured
our recommendations around a single major area of emphasis and four special areas of
emphasis. The major area of emphasis is the need for a coordinated approach and coherent
framework for planning and implementing a comprehensive violence prevention effort.
The four special areas of emphasis are (a) injuries from firearm violence (b) alcohol and
other drug use, (c) early childhood experiences that affect the risk of future violent behavior

or victimization, and (d) treatable mental disorders associated with an increased risk of
suicide.

Our recommendations for a broader, comprehensive infrastructure for violence prevention
addressed the need to target resources for prevention toward high-risk groups, to improve
surveillance, to empower communities to develop their own violence prevention programs,
to broaden training for violence prevention, and to rigorously evaluate promising prevention
programs. Key recommendations include (a) developing culturally appropriate violence
prevention and intervention programs for communities with high rates of violent injury in
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order to address the specific needs, characteristics, and circumstances of these communities;
(b) improving recognition, referral, and treatment of people at high risk for violence or
violent injury (e.g., battered wives, suicidal persons, and victims of child abuse or neglect);
(c) setting up a system whereby E-codes (codes to identify the external causes of injury —
e.g., attempted suicide or child abuse) would be included with the usual nature-of-injury
data in all hospital-discharge data; (d) developing and disseminating guidelines for prevent-
ing violent injuries at the community level; (¢) developing new financial and other resources
for the development and long-term support of community-based violence prevention
programs; and (f) establishing fellowship training programs in violence prevention, with
special efforts to recruit minorities and women.

The panel believes the strategies most likely to produce immediate reductions in mortality
from violence are those related to reducing firearm violence. We developed several recom-
mendations in this regard, all designed to minimize ready access to handguns and other
firearms. We suggest strategies for minimizing ready access to guns, including educational
and behavioral change, technological and environmental efforts, enhanced enforcement of
existing laws, and new legislative and regulatory efforts. We also call for increased research
in this area to more precisely delineate the risks and benefits of ready access to handguns
and other firearms.

Regarding alcohol and other drug (AOD) use, we make several recommendations, which
(if implemented) should decrease chronic use of AODs by persons at high risk of violent
behavior by ensuring that such persons are properly identified and given adequate treatment
for their drug use problems. We also make recommendations regarding efforts to decrease
initiation of AOD use, especially among people already at high risk of interpersonal or self-
directed violence. Finally, to reduce the risk of violence associated with drug trafficking and
addiction, we call for research to explore alternatives to the current laws regulating illicit
substances such as cocaine and heroin.

Some portion of our violence prevention efforts should be designed (a) to reduce the
prevalence of childhood experiences (such as child abuse and neglect, witnessing violence
in the home, and viewing media violence) that are associated with long-term risks of
perpetrating violence or becoming a victim; and (b) to intervene with children who are sc
exposed in order to mitigate the consequences of this exposure. Key recommendations in
this regard include nurse home visitation programs (or other home-visitor programs) for
high-risk infants; educational interventions for children in nonviolent interpersonal prob-
lem- solving skills, social skills, and appropriate norms of nonviolent behavior; timely crisis
intervention for families under stress and at risk for violence; and development of media
programs for children that foster nonviolent behavior.

We call for expanded efforts to identify and treat people suffering from treatable mental
disorders associated with suicide. Specifically, we endorse the National Institute for Mental
Health Depression/Awareness, Recognition, and Treatment Program, which seeks to edu-
cate the general public and potential gatekeepers on how to recognize and refer persons
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with depression. We also call for expanded training for and coordination among
professionals who are potential gatekeepers to treatment services. Finally, we recommend
increasing public health and insurance funding for outpatient treatment of persons with
mental disorders.

We recognize that, in developing a broad, largely cross-cutting agenda for intentional injury
prevention, issues and opportunities for prevention that are specific to particular types of
violence have necessarily been missed or underemphasized. We hope that those interested
in preventing certain types of violence or violent injuries will modify and expand upon these
recommendations as appropriate.
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Home and Leisure Injury Prevention
Part 1. Selected Injuries
Executive Summary

Much attention has been focused on injuries related to motor vehicle crashes, yet each year
tens of thousands oflives are lost or irrevocably shattered as a result of unintentional injuries
in other circumstances. In 1986, 48,410 Americans died from unintentional injuries not
related to motor vehicles; these deaths accounted for 32% of all injury-related deaths. In
1985, the lifetime human capital costs in lost earnings and medical care (excluding consid-
eration for pain and suffering) totailed about $21 billion for fall-related injuries, $2.1 billion
for drownings or near-drownings, $8.5 billion for poisonings (including intentional poison-
ings), $2.8 billion for fire- and burn-related injuries (not including property damage), and
$14.4 billion for firearm injuries (intentional and unintentional) (1). We can reduce the
incidence and severity of these and other injuries by applying the traditional tools of public
health: surveillance to identify patterns and circumstances; research to understand causes
and to develop and evaluate interventions; and implementation of programs that prevent
injuries or mitigate their impact.

The types of injuries addressed in this paper — those resulting from falls, drownings,
poisonings, fires, burns, and firearms — are examples of the many unintentional injuries
that are not related to motor vehicles. As members of the Home and Leisure Injury
Prevention Panel, we chose to emphasize these injuries because of their prominence in
Healthy People 2000, and because of their magnitude in terms of morbidity and fatalities, or
because they can be prevented by effective interventions that are already available (2).
These types of injuries affect different populations and vary in their causes and circum-
stances. As a result, the research and programs that address these types of injuries must
encompass an array of academic disciplines, government and private organizations, and
segments of society. No single intervention, agency, or approach can dramatically reduce
the toll of unintentional injuries. We need a broad-based set of interventions that build on
both research and examples of successful interventions.

Programs that have succeeded in reducing definable injuries share common elements:
adequate surveillance to define the circumstances of the injury, recognition of an action that
would probably reduce incidence or severity, and action by persons in positions to initiate
it. This approach has reduced many types of injuries. Examples include the modification of
aspirin dosages and packaging to reduce the incidence of aspirin poisonings among children,
regulations requiring that children’s sleepwear be made flame-retardant, and the installa-
tion of window guards in high-rise apartment buildings to prevent falls.
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Recommendations for each topic addressed in this paper — falls, drownings, poisonings,
fire- and burn-related injuries, and firearm injuries — are listed here and at the end of the
appropriate chapter. The panel’s priority recommendations are in bold print. The desig-
nated agency for implementation for each priority recommendation is listed in parentheses:
federal government (FG) or state and local governiment (SLG).

Falls

Falls are the leading cause of all nonfatal injuries and are the second leading cause of death
from unintentional injuries after motor vehicles. Efforts waged by a variety of organizations
can curb the number and severity of these preventable injuries.

Require helmet use during recreational activities with significant head injury
rates such as bicycling, horseback riding, surfing, and snow skiing. (SLG)

Encourage research on optimal living designs, ensure that public and private
building designs and codes take injury surveillance results into account, and
enforce building code regulations that reduce major contributors to fall injury
and its severity. (SLG)

Federal Government

Support epidemiologic surveillance of fall injuries to identify circumstances and
specific locations of falls.

Support analytic studies of major contributors to fall injuries, including biomedi-
cal, behavioral, and environmental risk factors for injuries and the interaction of
these risk factors with age.

Fund local injury prevention workers to interpret and act on results of surveil-
lance and analytic studies.

Develop and disseminate prevention programs.
Ban baby walkers, which apparently cannot be made safer.
Develop standards for changing-tables, high chairs, and playground equipment.

Increase support of clinical trials to test strategies for injury reduction and
rehabilitation in later life.
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State and Local Governments
* Conduct surveillance of the circumstances and specific locations of fall injuries.

* Develop, revise, or enforce standards for residential facilities for the elderly on
the basis of the best evidence of optimal designs for stairs, rails, and grips.

Private Organizations

® Health care providers and professional associations should encourage increased
clinical counseling regarding fall risk from specific heights, cessation of the use
of baby walkers, and the use of barriers for stairs.

* Insurance companies should provide financial incentives, such as lower premi-
ums, to encourage compliance with safety standards.

* Health maintenance organizations (HMOs) and pharmacies should increase
vigilance of prescribed drugs and polydrug use that is likely to impair vision, gait,
coordination and judgment. In addition, HMOs and pharmacies should consider
putting warning labels on drugs that may increase the incidence of falls and
injuries among the elderly.

* Businesses should not serve alcohol to intoxicated persons.

Academic and Research Institutions

* Conduct analytic studies (including risk factors for falls) listed under "Federal
Government."

® Conduct clinical trials to test strategies for fall injury prevention and rehabilita-
tion in later life.

* Develop and evaluate innovative interventions, such as barriers, warnings,
alarms, hip pads, and residential facility standards and staffing.

Drownings

In 1986, drownings were the third most common cause of death by unintentional injuries in
the United States. Agencies are in a position to establish regulations where strategies to
prevent drowning are understood. More research is needed on high-risk populations and
the places and circumstances implicated in drownings.

® Require complete four-sided isolation pool fencing at least 5 feet high with self-
closing latches for all swimming pools. (SLG)
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¢ Advance research on the circumstances and locations of drownings and near-
drownings that result in hospitalization, with special attention to minority
populations, to drownings associated with water other than that in pools, and to
potential means of prevention. (FG)

Federal Government

* Advance analytic studies of combinations of boat and motor characteristics in
drownings and near-drownings and studies of alcohol involvement in drownings.

* Develop, evaluate, and disseminate drowning intervention programs.

State and Local Governments

* Conduct surveillance of circumstances and specific locations of drownings and
near-drownings.

* Promote cardiopulmonary resuscitation (CPR) training for all pool owners and
teenagers and adults among populations with high drowning rates.

* Promote licensure and standard training for all boat operators.

* Enact and strictly enforce state laws that prohibit boat operation while intoxi-
cated.

* Enforce requirements for having personal flotation devices for all persons on
boats.

Private Organizations

* The pool industry should sell safety equipment as part of the pool purchase and
develop new and more effective prevention technology, such as energy-absorbing
pool bottoms to reduce diving injuries (e.g., head and spinal cord injuries).

* The insurance industry should review actuarial data and write homeowner insur-
ance policies to reflect the presence of pools and spas, the presence of children
under age 5 where a pool or spa is present, and the presence of protective barriers
to a pool or spa.

* The American Red Cross and other organizations should promote isolation pool
fencing, poolside phones, and CPR training for all pool owners and for teenagers
and adults among populations with high drowning rates.

Academic and Research Institutions

¢ Conduct studies mentioned under "Federal Government."
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Poisonings

We have seen a decline in fatal poisonings among young children over the last 2 decades.
This has been attributed to the function of poison control centers, which have been found
to be cost-effective but are now in jeopardy because of loss of funding.

* Support continued funding for poison control centers, including funding from
insurance and Medicare/Medicaid payments. (SLG)

¢ Review standards for drug packaging and tighten standards for child-resistant
containers that are frequently involved in child poisonings while considering
needs of the elderly. (FG)

Federal Government

* Support surveillance of the circumstances and locations of severe and fatal
poisonings.

* Support analytic research on the distribution of and access to both legal and
illegal drugs.

State and Local Governments

* Provide an 800 telephone number for information on poisons for people who do
not have access to a local poison control center.

Private Organizations
* Conduct campaigns to increase the availability of ipecac syrup in all households.
* Cooperate with scientists in the evaluation of campaigns against drug use.

* Discourage advertisers from linking alcohol use to sports activities and from
sponsoring television programs that glamorize drug use.

Academic and Research Institutions

* Conduct analytic studies on the extent to which persons at risk for poisoning can
be identified.

* Evaluate the effectiveness of poison prevention and drug use treatment pro-
grams.
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Fire- and Burn-Related Injuries

Despite the widespread adoption of smoke detectors, fires and their concomitant burn
injuries remain a formidable cause of death. In 1986, they resulted in nearly 5,000 deaths.
Groups at higher risk for fire- and burn-related deaths include the very young, the elderly,
and minority populations. Coordinated efforts can affect community standards and individ-
ual practices so that unnecessary deaths and severe disabilities are prevented.

Require cigarettes sold in the United States to have a low potential for igniting
upholstered furniture. (FG)

Develop, implement, and enforce codes to address burns in residences, including
requirements for smoke detectors, sprinklers in new housing, and antiscald
devices in hot water systems. (SLG)

Federal Government

Support surveillance of the circumstances and specific locations associated with
burns that result in fatalities or hospitalizations.

Support analytic studies of kitchen scalds, gasoline burns, clothing ignition, and
burns among the elderly, coupled with research by engineers and product design-
ers to remedy correctable hazards.

Fund the development and evaluation of community-based prevention programs
in high-risk urban and minority communities.

Conduct in-depth investigations of clothing ignition burns among children to
determine if the flammable fabrics standard for children’s sleepwear is being
undermined by the labeling of sleepwear as daywear.

Apply the flammable fabrics standard to loose-fitting housecoats and bathrobes
now commonly involved in burns associated with cooking and smoking.

Regulate disposable cigarette lighters to make them child-resistant.

State and Local Governments

Conduct surveillance of the circumstances and locations of fatal and hospitalized
fire- and burn-related injuries.

Collaborate with the Centers for Disease Control and the U.S. Consumer Prod-
uct Safety Commission in conducting in-depth investigations of clothing ignitions,
kitchen scalds, and burns involving gasoline.
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* Require antiscald devices in new showers and tubs.

* Develop or enforce maximum hot water temperature regulations for residential
institutions.

Private Organizations

* Safety organizations should form a coalition among themselves and with local
fire departments to promote a campaign in the media to change batteries in
smoke detectors when clocks are changed in the fall.

* Utility companies should check hot water temperatures when meters are read
and recommend settings at 120° or less, if necessary.

* The American Association of Retired Persons shauld push for flame retardant
clothing for the elderly.

* Insurance companies should support the installation of sprinklers in multifamily
homes through reductions in insurance premiums.

Academic and Research Institutions
* Conduct analytic studies listed under "Federal Government."

® Evaluate fire department, community, and school-based fire- and burn-related
injury prevention education.

* Study the characteristics of appliances and utensils that may affect the incidence
and severity of burns.

Firearm Injuries

Many of the Violence Panel’s recommendations apply to unintentional as well as intentional
firearm injuries. (For the full text of the Violence Panel’s recommendations, see its position
paper.) We fully endorse all of the Violence Panel’s recommendations. In particular, we
endorse the panel’s suggestions on the need to (a) minimize ready access to handguns and
other firearms through a variety of strategies focused on three broad areas: educational or
behavioral change interventions, technological or environmental interventions, and en-
hanced and new legislative or regulatory efforts; and (b) continue rigorous scientific re-
search to delineate with greater precision the risks and benefits of ready access to fireams.
In addition, we make the following recommendations on firearm injury prevention:

* Recognize firearms as a public health problem and esablish the regulatory
authority for promulgating safety standards for firearms, addressing the prob-
lems of trigger locks, muzzle velocity, and visible indication as to whether the
gun is loaded. (FG)
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* Develop and disseminate prevention programs, including strategies to store
guns in facilities outside of homes. (FG)

Federal Government

* Establish the regulatory authority for promulgating safety standards for all
ammunition, applying the international laws (Geneva Convention) and current
military ammunition safety standards.

® Support surveillance of firearm injuries, including a history of the involved
firearm, its make and model, characteristics of the weapon and ammunition,
circumstances of the injury, storage of the weapon, and means of access.

* Support analytic studies of characteristics of firearms and ammunition that are
thought to increase the incidence and severity of injury.

* Evaluate the effects of firearm safety training on injuries.

State and Local Governments
¢ (Collaborate with CDC in increased surveillance.

* Enact legislation requiring waiting periods and background checks for firearm
purchases and building codes for firearm storage.

* Enforce extant regulations.

Academic and Research Institutions

* Conduct analytic studies of characteristics of firearms and ammunition involved
in injury.

° Conduct evaluation of the effectiveness of firearm education and gun controllaws
and regulations.

* Conduct research on the psychological, social, and economic effects of firearm
injuries on the injured, the shooters, the families of both, and communities.

Alcohol As a Contributing Factor

In addition to its specific recommendations regarding the types of injuries addressed in this
paper, the panel notes that alcohol is implicated as a contributing factor in many of these
types of injuries. Since policies that restrict the inappropriate consumption of alcohol affect
home and leisure injuries as well as motor vehicle injuries, the panel reiterates and endorses
the following recommendations of the Surgeon General’s Workshop on Drunk Driving:
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Equalize federal excise tax rates by ethanol (pure alcohol) content for all
beverages by raising rates for beer and wine to that of distilled spirits. Adjust
the resulting equalized excise tax rate to reflect the change in the Consumer Price
Index since 1970, and in the future, annually adjust the resulting excise tax rate
to reflect changes in the price index for the previous year. (FG)

Strengthen enforcement of underage drinking laws with penalties for purchas-
ers, sellers, and servers. (SLG)
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Home and Leisure Injury Prevention
Part 2: An Infrastructure for injury Control
Executive Summary

Injury is the leading cause of death and disability among this country’s children and young
adults, killing more Americans between the ages of 1 and 34 years than all diseases
combined. Injuries rob Americans of more years of working life than all forms of cancer
and heart disease and cost this Nation between $150 and $200billion annually (1). Yetinjury
research receives only 2 cents out of every federal dollar devoted to research on health
problems. And despite the fact that millions of Americans experience firsthand the loss of
a loved one or witness the irrevocable changes that disabilities cause in the health and
livelihood of those who are injured, people too often continue to perceive injuries as random
encounters with fate. The tragic consequences of injuries are compounded by the fact that
they are, in many cases, preventable.

During the next decade, implementation of the recommendations in this position paper will
reduce the unacceptable and largely preventable toll that injuries take on our society. To
achieve significant and lasting progress, however, we need an infrastructure for injury
control that will coordinate efforts, avoid unnecessary duplication, ensure and sustain the
continuity of resources, train a cadre of injury control researchers and practitioners, and
develop and maintain standardized surveillance systems to identify problems, target inter-
ventions, and evaluate progress in preventing injuries and reducing their severity.

Organizational Structure and Coordination

A variety of public and private organizations are involved in injury control. These include
federal agencies, state and local health departments, advocacy groups, employers, and
universities. The need for a national lead agency for injury control that will provide
leadership, guidance, and funding to these organizations is clear and has been defined in
several reports to Congress, including Injury in America (2). Moreover, the agency’s funding
must be adequate to meet the magnitude of the injury problem.

- Priority Recommendations

Our priority recommendations are as follows:

° The federal government should establish a federal Center for Injury Control to
serve as the national lead agency for injury control.

® The federal government should appropriate adequate funding for the Center to
carry out a national injury control initiative, totaling $100-200 million per year.
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* The CDC should establish a national strategic plan to direct the activities of the
new center so that national injury control priorities can be set consistent with the
Year 2000 Objectives. The plan should include the establishment of state and
local capacity to carry out injury control programs as well as injury control
research.

* State legislatures should revise public health laws to include state and local health
departments’ surveillance and program implementation directed towards pre-
venting injuries as a major cause of years of potential life lost and morbidity.

Training and Research

Injury control encompasses many disciplines, including health care, epidemiology, engineer-
ing, ergonomics, architecture, public policy, law, and health communications. In these fields,
however, graduate curricula rarely incorporate injury control principles. Lack of faculty
expertise, funding, and training materials has thwarted scientific training in injury control
and its incorporation into the many academic areas to which it is relevant. These barriers

must be addressed, and training in injury control must be incorporated into allied health
fields.

Once a cadre of injury control researchers and professionals is created through training, it
must be sustained through consistent funding for research and for the development and
evaluation of intervention and prevention strategies. Without sustained funding, the needed
scientific base for injury control will erode.

Our priority recommendations for advancing injury control training and research are as
follows:

* To increase the pool of injury control professionals, CDC should develop and
implement a strategic plan for national training based on the national injury
control strategy and on sound education technology. The plan should call for
identifying target audiences and learning objectives, developing model curricula,
integrating injury control training into ongoing professional education, and evalu-
ating the success of these efforts.

* The federal government should expand funding of the CDC extramural research

program to support approved but unfunded injury prevention research centers
and research projects.
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Surveillance

Surveillance has been defined as "the ongoing and systematic collection, analysis, and
interpretation of health data in the process of describing and monitoring a health event." In
the case of injury control, surveillance data are potentially useful to a wider audience,
including product manufacturers, builders, farmers, industries, small businesses, insurance
companies, regulatory agencies, state and local governments, hospitals, advocacy groups,
and researchers.

Various injury control surveillance systems have been developed in response to the differing
needs of those using the information. One approach is to gather data on severe injuries —
to whom, how, and where they occur — and to match appropriate prevention strategies to
the circumstances leading to particular types of injuries. Another approach is to gather
minimal data, such as data on external causes of injury (E-codes), in mortality and hospital
data sets and then to use these data to identify high-frequency causes that need to be studied
further.

To achieve surveillance objectives and understand the relative effectiveness of various
approaches, we offer the following priority recommendations:

* External-cause-of-injury codes should be routinely obtained for hospitalized
patients whenever an injury is the principal diagnosis or is directly related to the
principal diagnosis. E-codes should be required for reimbursement by federal
and private health insurance systems, and they should include two separate fields
— one for cause of injury and another for place of occurrence, when appropriate.

* Congress should fund CDC (perhaps through its National Center for Health
Statistics) to contract with states to collect data on fatal nonmotor-vehicle inju-
ries. This effort would be equivalent to the Fatal Accident Reporting System
used for on-road motor vehicles.

* The CDCshould assess the cost-effectiveness of alternative surveillance systems.
This could be done by comparing different approaches used by health depart-
ments and other agencies. '
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Occupational Injury Prevention
Executive Summary

Acute injury that occurs in association with work is a tragedy of enormous proportions. Every
year in the United States —

¢ Between 7,000 and 11,000 workers die because of job-related injuries. Most of
these workers are in the prime of their lives.

* 88,000 workers are hospitalized.
* Almost 2 million injuries result in disability.
* 75 million days of work are lost.

* About 250,000 potential productive years of life are lost because of premature
death.

The overall cost of work-related injuries incurred in 1989 has been estimated by the National
Safety Council at greater than $48 billion. This figure is less than the true cost because not
all workers are included and intentional injuries are not counted. Even these statistics
cannot convey the personal hardships that workers and their families undergo as a result of
occupational injury and the tremendous cost to our society that these injuries impose.

Most occupational incidents that result in injury to the worker are avoidable and could be
prevented if known strategies were implemented widely. Strategies to reduce the number
of injuries must be aggressive, directed, and supported by all who have a responsibility or
interest in protecting workers, including workers themselves. Interdisciplinary action is
crucial; government, industry, labor, universities, workers, and the public must focus atten-
tion on this problem and coordinate their efforts to solve it.

Costs often play a significant role in decisions affecting occupational safety, both in public
policy and at the individual company level. The costs of injury prevention are often given
greater weight than the money that would be saved through reduced medical costs and
increased productivity. In "selling" the prevention of occupational injuries, we need to stress
the economic benefits as well as the human benefits.

There is currently no standard definition of a work-related injury. Although some countries
count injuries sustained by bystanders resulting from actions of others at work or injuries
sustained by workers commuting to or from work, in the United States such injuries are not
included in any definition of occupational injury. In the United States, a work-related injury
is one that is attributable to work activities, which are defined as those duties or tasks that
produce a product or result or are done in exchange for money, goods, services, profit, or
advantage.
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Lack of commitment to injury prevention could well be at the heart of the occupational
injury problem in the United States. At present, there is no multidisciplinary, multiorgani-
zational approach to preventing occupational injury. Funds for research and training
programs are scarce, and the lack of well-trained people in injury epidemiology and safety
engineering is a real problem. When employers and employees are united in their commit-
ment to workplace safety, the number of work-related injuries decreases. We must convince
organizations of the benefits of this commitment.

The Year 2000 Health Objectives developed by the Public Health Service of the U.S.
Department of Health and Human Services call for (a) reducing the number of deaths
resulting from work-related injury; (b) reducing the incidence of injuries that result in
medical treatment, time lost from work, or restricted work activity; and (c) implementing
plans for state-based identification and prevention programs, increased worksite programs,
consultation and assistance to small business, and increased awareness and attention by
health care providers. However, the Year 2000 Objectives reflect the limitations of the data
upon which they are based (e.g., the data on injuries to members of some high-risk
occupational groups, such as the self-employed and most farm workers, are excluded).
Improvements in surveillance will affect the reported numbers and rates of injuries and will,
therefore, make it difficult to evaluate true change. Success of these objectives should take
into account improvements in baseline data.

Efforts to reach the Year 2000 Objectives must be augmented with complementary strate-
gies and incorporated into a national plan to prevent work-related injuries. This plan must
include comprehensive and coordinated action steps in education, research, surveillance,
and prevention. The catalyst for the success of national prevention strategies will be public
consensus that injuries in the workplace are unacceptable. This change in awareness and
attitude can be accomplished by developing a grass-roots initiative to broaden public
appreciation and understanding, by educating the nation’s youth from grammar school
through college and postgraduate levels about the prevention of occupational injury, and
by training researchers and practitioners in disciplines that have a positive impact on injury
control. Above all, workers must be informed about risks and prevention measures and
given the power and knowledge to report specific hazards and aid in their mitigation.

Surveillance of occupational injuries should be enhanced to improve the timeliness, accu-
racy, and completeness of reporting at all levels, from the plant or company level through
the national level, at which trends are monitored and research priorities established.

Research must be conducted to describe the extent of the occupational injury problem in
the United States, improve and standardize occupational injury surveillance systems, and
develop and test hypotheses aimed at identifying risk factors through the study of specific
injury problems in special populations. The most compelling problem areas warrant
examination of workplace components to identify the circumstances under which injuries
occur, potential causal mechanisms, opportunities for intervention, and prevention
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strategies. Research efforts should emphasize "passive" or automatic protection in which
hazards are designed out in preference to "active" prevention measures requiring frequent
action on the part of the worker. Evaluation research should be used to test the effectiveness
of preventive strategies under variable workplace conditions.

Although surveillance and research provide future directions for occupational injury con-
trol, these activities cannot override the importance of doing something now. Known
prevention strategies can and must be implemented at all U.S. worksites. Compliance with
standards should be strictly enforced. The mandates of the Occupational Safety and Health
Administration (OSHA) should be broadened to include workers not now covered. Infor-
mation about model programs should be developed into a broad communications system
that provides a framework for sharing information and providing assistance, particularly for
companies or organizations with few resources.

Responsibilities within these broad categories can be identified for all the major participants
in preventing occupational injury.

Recommendations:

Congress should —

* Extend Department of Labor responsibility and authority to cover all public
sector and agricultural workers.

* Expand worker empowerment and involvement under the Occupational Safety
and Health (OSH) Act.

* Make injury prevention a factor in awarding contracts, loans, and grants.
* Set an example by protecting all federal employees.
* Expand criminal prosecution for willful acts that endanger workers’ lives.

* Increase resources for occupational injury prevention programs and research.

The National Institute for Occupational Safety and Health (NIOSH) should —

¢ Design a model injury surveillance system, including sample forms for recording
injuries.

* Evaluate the effectiveness of intervention strategies.

* Work with the Bureau of Labor Statistics and the Bureau of Census to improve

worker population estimates, including those of minority, self-employed, mi-
grant, and other neglected workers.
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* Study injuries in high-risk or poorly understood worker populations (e.g., agricul-
tural workers, the self-employed, adolescents, migrants, public sector employees,
and employees in small companies).

* Develop the laboratory capacity to develop worker protection systems.

¢ Communicate to employers and workers information on hazards and hazard
reduction strategies.

* Work to improve fatality reporting and to establish data on work-related injuries
requiring hospitalization.

* Assist states in developing occupational injury control programs.
OSHA and the Mine Safety and Health Administration (MSHA) with NIOSH should -
¢ Evaluate the effectiveness of standards.
* Determine which inspection strategies work best in what circumstances.
* Promulgate new and improved standards.
* Develop the capacity to acquire and use injury data to set ftlemaking priorities.
* Significantly expand enforcement capability through the states.
The Bureau of Labor Statistics should —

* Continue to develop its Census of Fatal Occupational Injuries program and
establish its revised Occupational Safety and Health Survey.

The National Center for Health Statistics (NCHS) should —

¢ Expand efforts to encourage and develop guidelines for work-related injuries to
be reported on death certificates and for occupation and industry coding.

The Department of Agriculture should —

¢ Coordinate with NIOSH in its outreach effort to improve safety and health in
agriculture and rural small businesses.

Unions and employees should —
* Identify and report potential hazards.
®* Work with employers to establish injury surveillance systems.
* Include safety demands in collective bargaining.

¢ Ensure that employers implement and evaluate injury prevention programs for
workers.
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Participate with government agencies in developing injury prevention programs
for workers.

Use workers’ rights fully to promote safe workplaces.

Comply with established procedures for occupational safety.

Employers should —

Implement injury prevention programs for workers, with an emphasis on engi-
neering controls and other passive countermeasures.

Apply effective, state-of-the-art injury prevention measures.
Encourage workers to identify and report hazards.
Make safety and health a "bottom line" component of all company activities.

Communicate information on injury experience and injury control programs in
annual reports and other external communications.

Incorporate safe workplace design and practices in procurement, contracts, and
acquisitions.

Build training programs around job hazard analyses.

Identify, record, and report all injuries resulting in death, hospitalization, other
medical attention, or lost time from usual job, separately, and use this information
for injury prevention strategies.

Incorporate injury surveillance and prevention in business organization or prac-
tice.

Determine safety consequences of new technologies.

Implement rehabilitation programs that help injured workers regain full-life
function and that comply with the Americans with Disabilities Act.

Share their prevention experience with other employers, especially employers in
small companies with limited resources.

State agencies should —

Designate alead agency to coordinate occupational injury prevention and control
activities involving all relevant state agencies, including health, labor, workers’
compensation, transportation, emergency medical service, vital statistics, law
enforcement, and agriculture.

Coordinate occupational injury control activities with other injury control activi-
ties at the state and local level.
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Investigate deaths due to on-site work injuries (especially those not investigated
by OSHA, MSHA, or the National Transportation Safety Board) through appro-
priate designated state agencies, including the health department.

Encourage local prosecuting attorneys and law enforcement officials to investi-
gate sericus work-related injuries and deaths and pursue criminal prosecution of
employers where appropriate.

Include worker injury prevention considerations in requirements for state and
local permits and licenses.

Encourage the collaboration of workers’ compensation programs and insurance
companies to develop injury surveillance data.

Require that injuries at work be reported on death certificates.

Develop injury prevention programs for public workers in conjunction with cities
and counties.

Adopt requirements for including an injury-at-work code on hospital discharge
data.

Insurance companies should —

Provide policy holders with information on economic incentives for developing
injury control programs.

Provide technical assistance in injury prevention to client employers.
Cooperate with other organizations in developing injury surveillance data.

Require, as appropriate, injury prevention programs for workers.

Academic and research centers should —

Conduct research on occupational hazards, injury occurrence, and injury preven-
tion.

Develop and evaluate injury prevention and control strategies in collaboration
with federal and state agencies and representatives of the private sector, includ-
ing employers, workers, and advocacy groups.

Work with NIOSH, NCHS, the Bureau of Labor Statistics, and other relevant
agencies to develop model forms and surveillance systems.

Help to develop a standard definition of work injury.

Work with management and labor to develop surveillance systems for specific
companies.
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¢ Stimulate the incorporation of injury prevention principles in all curricula and
related educational materials for professionals in business, architecture, engi-
neering, public health, nursing, medicine, and agriculture.

* Develop injury prevention curricula for elementary and high school students.
° Develop and evaluate rehabilitation programs.
Advocacy groups should —
* Promote legislation, regulations, and initiatives that protect workers.
* Educate the public regarding occupational injury.
* Advocate injury control as a high priority.
The news and entertainment media should —

* Improve reporting of the circumstances, costs, and preventability of occupational
injury.
* Run public service announcements on injury hazards and controls.

* Reduce the portrayal of unsafe practices and portray behaviors that enhance
injury prevention.

Private foundations should —
¢ Give priority to funding research and evaluation regarding occupational injury.

* Increase communication with governmental agencies regarding occupational
injury prevention.

Professional societies should —
* Provide their members with continuing education in injury prevention.

Occupational injury is a public health crisis that demands immediate attention. Although
it is important that improved surveillance establishes an accurate count of injuries and
deaths and- that research and timely reporting result in new prevention strategies, it is
absolutely essential that prevention strategies available now be used to protect workers
today. The recommendations proposed in this position paper provide the plan to help us
achieve these goals.
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Trauma Care Systems
Executive Summary

The impact of trauma, or injury, on American society is profound. Trauma is the leading
cause of years of potential life lost and the fourth leading cause of death in the United States;
it causes more than 150,000 deaths annually. Each year, 57 million Americans are injured
(11n 4) seriously enough to require medical treatment. Nonfatal injuries account for 1in 6
hospital days and for 1in 10 hospital discharges (1). Trauma and its adverse outcomes occur
disproportionately among young and elderly persons, who have special trauma care needs.
Overall, among children and adolescents aged 1 to 19 years, trauma causes more deaths
than all diseases combined (2).

Trauma, including intentional and unintentional injuries, takes a large toll on our society in
terms of death, morbidity, and disability and creates huge problems in lost productivity and
medical care costs. In 1985, the overall cost of trauma was estimated at $158 billion (1).
That same year, trauma cost the federal government $21.7 billion. This figure includes $8.9
billion in direct medical payments and $12.8 billion in disability and death payments (1).

Trauma care systems can play a significant role in reducing mortality, morbidity, and
disability due to injuries. The optimal trauma care system is designed to care for all injured
patients and provides a continuum of services, including prevention programs, prehospital
care, acute care, and rehabilitation. In this document, this type of system is referred to as
an inclusive trauma care system. A small subset of patients are major trauma patients with
life-threatening injuries. Optimal care for these patients will require the resources of highly
specialized institutions called trauma centers.

The evidence that current trauma care systems which treat the most severely injured patients
improve patient outcome is clear and indisputable (3-10). Since nonfatal, traumatic injury
has a major impact on the young, effective trauma care systems can play a key role in
returning these people quickly to their roles as functioning members of society. However,
to address the needs of all injured patients, we must develop inclusive trauma care systems
that involve all acute care facilities. Only then will we have a truly comprehensive and cost-
effective system. More importantly, the constant surveillance of injuries by trauma systems
would allow identification of high-risk groups and injury problems. In turn, the information
gathered would help in the design and implementation of effective changes in the environ-
ment to prevent injuries and ultimately lower the cost of injuries within a region (11).
Recommendations in this paper were made because of the key role of trauma care systems
in mitigating injuries and because of their support for the Year 2000 Objectives in Healthy
People 2000 (12). .
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Major Challenges for Trauma Systems

Public Education: Establishing trauma care as a major public health priority and educating
the public about the benefits of an inclusive trauma care system are essential. An informed
public will demand optimal care and effective injury prevention efforts, including training
for health professionals in trauma care and research, education, and prevention programs.
Support from the public, business, government, and a strong coalition of health professionals
can provide the necessary impetus and funds to establish a national trauma care system.

Financing Trauma Care: Current financing for trauma care is grossly inadequate. Recently,
the proportion of uncompensated or undercompensated care has been so large that many
metropolitan hospitals with trauma centers have closed their doors to severely injured
persons. Treating large numbers of uninsured, severely injured patients, especially those
associated with violent crime and drug abuse, has had a negative economic impact on
hospitals and trauma care and has resulted in a shortage of professionals, such as prehospital
care providers, trauma physicians, nurses, and technicians. Constantly increasing medical
costs, combined with the decreased proportion of third-party reimbursement and decreased
federal subsidies, continues to financially overburden hospitals that maintain trauma cen-
ters. Without significant changes in this financial situation, development of trauma systems
will cease, and more trauma centers will close (13-16).

Rural Trauma Care: Several challenges face rural trauma care. Limited access to care and
prolonged response and transport times are detrimental to the outcome of the trauma
patient. In addition, many health care providers in rural communities lack the experience
necessary to provide optimal care because of their infrequent exposure to major trauma
patients. Continuous training for rural health care providers is essential. Rural health care
institutions depend on an inclusive and integrated trauma care system for support, referrals,
and training. Without coordination and cooperation between rural care systems and urban
hospitals in the same region, the rural trauma patient remains at higher risk for long-term
disability and mortality (17-20).

System Evaluation: To be effective, efficient, and proficient, trauma care systems require
continuous monitoring and evaluation. In addition, the current competitive environment in
health care delivery mandates routine evaluation of resources, facilities, and patient out-
comes to illustrate cost-effectiveness. A national uniform data set is essential for conducting
this evaluation. This data set should be appropriate for use by all acute care institutions. It
will be vital for demonstrating improved patient outcome, assessing quality of care, and
directing resource allocation.
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Key Recommendations

Establish trauma care as a national public health priority.

Dévclop, implement, and evaluate an inclusive trauma care system in the United
States.

Develop, implement, and evaluate a national uniform data set for trauma care.
National standards for case criteria and collecting, analyzing, and reporting
trauma care data should be appropriate for use by all acute care institutions.

Increase the availability of funding for research on injury control.

Identify, implement, and evaluate cost-effective measures for trauma care sys-
tems.

Conduct a comprehensive evaluation of reimbursement problems and provide
financial support for trauma care systems.
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Acute Care Treatment
Executive Summary

The Issue

Traumatic injury is epidemic in the United States, and it is the largest killer of people from
1 through 44 years of age, which includes those in their most productive years. It continues
to be a significant threat among older people and is among the four leading causes of death.
Traumatic injury takes an economic toll greater than heart disease and cancer combined,;
even when it does not result in death, it is the cause of an extraordinary amount of disability,
the human cost of which is impossible to quantify.

Trauma, which has been called the number one public health problem in the United States
today (1), particularly affects people in industrialized societies, where heavy tolls are taken
by occupational and household injuries and even heavier tolls by motor vehicle trauma. The
United States, however, has an additional cause of trauma — interpersonal violence —
which causes a toll of death and disability not seen in other industrialized countries.

Every year, 150,000 people in the United States die from trauma, and more than 2 million
people are hospitalized as a result of injuries (2). The yearly economic losses, including
direct medical costs, disability costs, and lost wages and taxes, amount to over $100 billion.

Despite this appalling toll in human and economic costs, we have done little as a Nation to
address this problem. Since 1967, it has been highlighted periodically in national white
papers, but the public and legislative response can best be characterized as apathetic.
Annual federal research expenditures related to trauma care are approximately 5% of those
for cancer, heart disease, or AIDS. The legislative response in mandating the development
of trauma systems and trauma centers has occurred entirely at the state level and has been
quite variable, with fevver than five states having any kind of complete system in place.

The treatment phase of acute care begins before the patient reaches the hospital and
extends through the hospital phase, including treatment in the emergency department,
operating room, intensive care unit, and hospital ward. Rehabilitation should begin while
the patient is in the hospital phase of treatment.

Although the medical care of traumatized patients is generally well defined, improved care
is needed in many areas if we are to reduce the toll of death and disability. In the broadest
sense, the goal of the treatment phase is to minimize the effects of the injury. In this chapter,
we identify and discuss those areas of acute care treatment that we believe need further
study and improvement.
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The Challenges

The principal goal of treatment is to give patients the care that will lead to their maximal
functional recovery. Starting in the prehospital environment and continuing through all
phases of hospital care, the aim of those providing acute care treatment is to minimize the
effects of injury. In many situations, however, the correct treatment method is not apparent,
since many standard care procedures have not been objectively studied, particularly those
in the prehospital environment.

Early mortality among traumatized patients is due principally to head and high spinal cord
injury (50%), blood loss (30-40%), and airway and pulmonary compromise (5-15%) (3).
With all of these causes, the time between injury and treatment becomes a critical variable
that must be factored into the decision process. Severe airway and pulmonary compromise
generally must be relieved within minutes if the patient is to survive: major bleeding must
be addressed from within minutes to as much as 1 to 2 hours; and for the most effective
results, persons with head injuries should be treated within 2 to 3 hours. Timeliness is far
more important in trauma treatment than in most other areas of medical care. Th»s a major
challenge of treatment is not only to determine and carry out the optimal treatment but to
do so within an appropriate time frame. To better understand what "an appropriate time
frame" is, we need to investigate the relationship between the time from trauma to treatment
and the patient’s outcome; we also need to study the effectiveness of particular treatments
conducted under particular time constraints.

In the hospital, the major challenge to health care providers is to rapidly determine the
nature and extent of a patient’s injuries and to quickly provide the proper treatment, again
with an awareness of the crucial role time plays in determining the outcome. We need to
improve diagnostic modalities in several areas, particularly in those related to perfusion and
oxygenation at the tissue level.

Among those patients whose bleeding has been controlled and who survive the acute phase
of injury, the major cause of death during the first few days is irreversible cerebral damage
or uncontrollable cerebral swelling. We urgently need research into methods of reducing
secondary cerebral injury and of controlling brain swelling. Methods now in use have
changed little over three decades and are inadequate in a substantial number of cases.

Deaths among trauma patients who survive the first few days are most often due to infection
and organ failure, with the lung being the most commonly affected organ. The body’s
response to traumatic tissue damage and major blood loss appears to result in an activation
of multiple processes (collectively known as the inflammatory response) that are themselves
destructive to body tissues in various ways. As the result of advances in molecular biology,
our knowledge of these processes has expanded dramatically in the last few years, and our
understanding of the inflammatory processes is similarly increasing. The nature of the
inflammatory response, however, needs to be investigated further; our goal should be to
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develop agents that can attenuate the inflammatory response or modify it in beneficial ways
while not causing further damage.

Finally, the overall impact of trauma care systems needs much greater study and validation
if we are to build broader support among third-party payers, nontrauma system providers,
and other interested parties. The lack of development of trauma systems is partly because
no large-scale studies of the cost-effectiveness of trauma care have been conducted. Such
studies are needed if we are to clearly demonstrate the value of trauma care, to define the
potential benefits from widespread implementation of trauma care systems, and to support
the Year 2000 Objectives in Healthy People 2000 (4).

In the detailed material to follow this executive summary, we will examine the broad areas
touched on above and make specific recommendations.

Key Recommendations:

To improve the treatment of trauma patients, we recommend that the following research
goals receive priority:

* Evaluate (with a multidisciplinary group of professionals from fields such as
marketing, public relations, and psychology) why the public does not provide
greater support for efforts to reduce the toll of injuries, despite their significance
as a cause of morbidity and mortality in all age groups.

* Develop improved methods to score injury severity and to evaluate and predict
clinical outcomes in the general trauma population as well as among specific
populations in the areas of pediatrics, neurotrauma, burns, and orthopedics.

* Develop population-based studies of trauma outcomes and of the cost-effective-
ness of trauma system care versus traditional health care.

* Define the optimal treatments to be given before patients reach the hospital, the
relationship between the time it takes them to reach the hospital and their
outcome, and the optimal resuscitative fluid to use on patients before they reach
the hospital.

* Formulate objective trauma treatment guidelines for use in the emergency
department phase of care, including guidelines for improved diagnosis of ab-
dominal injuries.

* Develop techniques for real-time monitoring of tissue perfusion and oxygenation.

* Support basic scientific investigations of the inflammatory process, including the
immunologic, metabolic, hormonal, and cytokine responses to traumatic injury.
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Develop better methods for assessing perfusion and metabolism in all tissues and
for evaluating agents used to modulate the inflammatory and growth processes
that can lead to tissue damage after injury.

Develop and conduct clinical trials of pharmacologic agents used to treat acute
sequelae of traumatic injury, particularly those that reduce edema of the brain
and spinal cord, attenuatie ‘he inflammatory response, and enhance healing.

Evaluate new treatment modalities of nutritional support, including the early
institution of nutritional support, the use of nutritional regimens with enhanced
concentrations of specific nutrients, and the use of enteral alimentation to
enhance immunologic responsiveness.

Develop and test new orthopedic therapies to enhance healing, reduce immobi-
lity and disability periods, and improve functional outcomes.

Develop interventions that address the psychosocial impact of traumatic injury
on patients and their families.
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Rehabilitation of Persons with Injuries
Executive Summary

Improvements in emergency medical systems, trauma centers, injury prevention, and medi-
cal and surgical management have resulted in increased survival rates for people with serious
injuries. Mere survival, however, is not enough; children and adults with injuries need
rehabilitation and educational services to help them regain biologic, psychologic, and social
functions. These services must be comprehensive, longitudinal, and coordinated. Rehabili-
tation must be seen as part of a continuum of care provided to people with injuries by an
interdisciplinary team and by the injured person’s family from the early acute stage to the
end of the person’s life, if necessary.

In terms of human suffering and costs, injuries exact a huge toll, especially injuries in the
following six major categories for which a person requires intensive rehabilitation services.

Spinal Cord Injury. Estimates of people with spinal cord injury (SCI) in the United States
range from 177,000 to 200,000, and 10,000 to 20,000 more people receive an SCI each year.
Most people with SCIs are permanently impaired, and most have major disabilities. In the
United States, the cost of SCI is estimated at $6.2 billion annually.

Traumatic Brain Injury. No surveillance data with exact numbers of traumatic brain
injuries exist. An estimated 70,000 people annually incur moderate-to-severe head injuries
and require long-term rehabilitation services to help cope with cognitive, behavioral, and
emotional deficits. Children and young adults are disproportionately affected by traumatic
brain injuries and often require lifelong rehabilitation services.

Burns. About half of all people who receive burn injuries require medical care. Each year,
between 70,000 and 100,000 hospital admissions are for burns; about a third of these
admissions are to facilities with specialized burn units. Data are limited on long-term
sequelae to burn injuries, rehabilitation outcomes, and the costs of rehabilitation care for
burns.

Limb Injuries. About half of all hospital trauma admissions are due to injuries to the upper
and lower limbs, resulting in a total of $5.4 billion in hospital charges.

Back Injuries. Of the estimated 5.2 million Americans with low back pain, about half are
chronically disabled. Low back pain is the most common cause of work disability in adults

younger than 45 years of age. The cost of compensable low back pain has been estimated
at $11 billion.
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Polytrauma and Other Injuries. Polytrauma (injuries to more than one body system) occurs
frequently. For example, about half of all people injured in motor vehicle crashes have
multiple injuries, including head, spinal, facial, or extremity injuries. Each year, an esti-
mated 2.4 million Americans suffer from an eye injury, and nearly 1 million Americans now
have permanent visual loss as a result of ocular trauma.

Rehabilitation can improve functional outcomes by maintaining function of body systems
" and reducing residual disabilities. Unfortunately, rehabilitation services are not available
to all who need them. The capacity of the health care system to provide rehabilitative
services is not uniform throughout the country; services are sometimes fragmented and
poorly distributed. Moreover, the cost of rehabilitation is a barrier for people who lack
medical insurance or third-party payers for medical expenses.

Although great progress has been made in the development and delivery of rehabilitation
services, many improvements are still needed. Two recent developments are encouraging.
First, the passage of the Americans with Disabilities Act reflects a recognition of the rights
of persons with disabilities to have access to employment and to an independent, noninsti-
tutional lifestyle. This legislation will have a major impact on our Nation when it becomes
law in 1992. Similarly, the recently published Institute of Medicine study, Disability in
America, will have an impact on policymakers and researchers by providing them with a
framework for prevention strategies (1).

This position paper has been developed to serve as a national agenda for rehabilitation
services, research, and policy for this decade while supporting the Year 2000 Objectives in
Healthy People 2000 (2). Vital to this agenda is the belief that all injured children and adults
and their families should receive the benefits of rehabilitation that are currently available
and that research, both basic and applied, should receive adequate funding. Our goal is to
establish, by the year 2000, a cost-effective system of rehabilitative care that will permit an
injured person to achieve optimal health, personal autonomy, and an independent, nonin-
stitutional lifestyle. A cost-effective system of rehabilitative care will help achieve an
important objective of Healthy People 2000, namely the reduction of secondary disabilities
as a result of head and spiral cord injuries.

We acknowledge that this is an ambitious goal and that it requires substantial financial
commitment, new systems of health care delivery, and new research and evaluation. The
achievement of this goal depends on cooperation and collaboration among researchers,
clinicians, consumers, families, communities, and public and private agencies. We believe
that obtaining the finances and the cooperation needed to attain this goal is possible.
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Six major areacs need special attention.

Basic Science Research

The National Institutes of Health (NIH) convened a group of experts in rehabilitation
medicine, behavioral and social sciences, allied health, nursing, and related fields to help
determine what research is needed to build a strong foundation for rehabilitation services.
This task force recommended a solid program of basic science research and outcome
research. In addition, NIH recently established the National Center for Medical Rehabili-
tation Research to address the need for basic rehabilitation research. We strongly endorse
the recommendations of the NIH task force report and the establishment of the National
Center for Medical Rehabilitation Research. We recommend establishing a cohesive
program of research that would include projects ranging from basic science to ways injured
persons can function in the community.

Injury and Rehabilitation Surveillance

The field of rehabilitation is hampered by lack of data on etiology, risk factors, treatment,
and outcomies related to rehabilitating persons with injuries. Evaluating preventive strate-
gies and clinical care approaches is important; however, without objective measurement
tools, measuring evaluation outcomes is difficult. We recommend developing a clinical care
data base that would include epidemiologic information on etiology, risk factors, treatment,
outcome, and cost on all persons with injuries.

Information Dissemination and Technology Transfer

Information from researchers must reach clinical and public health programs and the
general public, and information about gaps in care, the relative effectiveness of various
clinical care strategies, and emerging problems must reach researchers. We recommend
that high priority be given to funding proposals for information dissemination and tech-
nology transfer among researchers, clinicians, all health-care providers, injured persons
and their families, and community members.

Increased Capacity for Delivering Rehabilitation Services

Comprehensive rehabilitation services are not uniformly available throughout the country.
Successful clinical service systems, such as the Model Spinal Cord Injury Care Systems,
provide integrated care by using existing clinical and prevention knowledge. Suchinnovative
systems, however, are not available in all regions of the country, and not everyone who needs
such services can afford them. We propose that systems of care be developed for all people
with injuries that produce significant limitations in function and that the effectiveness of
these systems be evaluated.
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Research on Clinical and Health Services

Many types of interventions and other factors influence the medical outcomes and quality
of life of a person with disabilities. Health systems research, incorporating a variety of
innovative and traditional approaches, is needed to address issues such as access to and
payment for services, cost-benefit analysis of rehabilitation services, reempioyment train-
ing and back-to-work incentives, and combinations of traditional and nontraditional
rehabilitation services and therapeutic methods.

Training

The field of rehabilitation faces shortages of trained medical, allied health, and nonmedical
care givers. Various professional and nonprofessional groups need many levels of training.
Formal methods must be developed to train, support, and certify personal care attendants
who are critically important in helping people with disabling injuries achieve independence.
We strongly believe that more trained personnel are needed in all areas of rehabilitation,
including research, clinical care, and personnel services, to ensure the development of
model systems of rehabilitative care.
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Where We Are

Dimensions of the Problem

With about 500 million cars and commercial vehicles in use worldwide, more than half a
million people die each year in motor vehicle crashes. In the United States alone, motor
vehicle crashes have killed 2.8 million people since 1900 — more than twice the number of
Americans killed in all U.S. wars since 1775. Motor vehicle crashes are the leading cause
of death among U.S. citizens for all age groups from 1 through 34 years of age (1); the third
most significant cause of years of potential life lost, after heart disease and cancer (2); and
the leading cause of work-related deaths. At current rates, approximately 1 of every 70
babies born will eventually die in a motor vehicle crash.

The risk of premature death is only one dimension of this public health hazard. Inthe United
States each year, crashes are responsible for more than 500,000 hospitalizations and 4.8
million nonhospitalized injuries (2). Motor vehicle crashes are the major cause of serious
head and spinal cord injuries leading to permanent disabilities; they account for one-third
to one-half of all serious head injuries, and an estimated 30% to 60% of all spinal cord
injuries (2). At current rates, approximately 3 of every 100 babies born will eventually suffer
a disabling injury in a motor vehicle crash.

The economic impact of crash-related injuries is often overlooked. The estimated economic
cost to the Nation from motor vehicle crashes in 1985 exceeded $75 billion. The injury-re-
lated costs were $48 billion, of which $12 billion were for direct medical and rehabilitation
costs, $19 billion for indirect productivity costs associated with morbidity, and $17 billion for
indirect productivity costs associated with mortality (2).

In view of these burdens, the benefits to be derived from reducing crash-related injuries are
great indeed. They include reductions in costs of emergency department visits, hospitaliza-
tion, rehabilitation, home care, public assistance, productivitylosses, and pain and suffering
among injured persons and their loved ones. In these times of fiscal constraint, with an
urgency to address the appropriate allocation of dollars, it is prudent for society to think of
the unseen as well as the seen victim. In the words of Dr. Harvey Fineberg, Dean of the
Harvard University School of Public Health, who spoke at the 1988 Joseph W. Mountin
Lecture at the Centers for Disease Control (CDC):

Many people will remember the names and faces of those babies who are
presented on television or in newspapers as needing a liver transplant. But
how many peaople ever think about the baby in the automobile accident who
died and whose liver becomes the liver that is available for the transplant?
Can we discern if the life of the baby in the automobile is any less precious
than that of the baby who is in need of the transplant? (3)
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Motor vehicles are integral to our lifestyles, and the number of vehicle-miles traveled yearly
per person continues to grow. From 1965 to 1990, motor vehicle mileage for the U.S.
population increased more than 133%, from under 900 billion to over 2.1 trillion miles per
year (Figure 1). Vehicle miles of travel are expected to continue to increase throughout the
1990s. In 1989, there were 24,300 fewer deaths than there would have been if the 1980 rate
had continued undiminished (National Highway Traffic Safety Administration (NHTSA)
press release, November 1990).

Efforts to predict the magnitude of the highway safety problem more than 10 years into the
future have been notoriously unsuccessful. In the past, many analysts forecast increases in
the annual highway death toll from the 40,000 to 50,000 range to the 60,000 to 80,000 range.
Such projections have usually assumed steady annual increases in vehicle-miles of travel and
a constant death rate per mile of travel. In fact, the death rate (per 100 million vehicle-miles

traveled (VMT)) has declined from 15.6 in 1930 to 5.1 in 1960, and to 2.1 in 1990
(Figure 1).

Factors that may depress the mileage death rate in the 1990s include

* A decrease in the relative size of the teenage driving population.

* Increased population density and urbanization.

* Further reductions in alcohol consumption and alcohol-involved crashes.

* Further increases in occupant restraint use.

¢ Vehicle safety improvements, including airbags and side impact protection.
* Decreasing use of motorcycles and increasing use of motorcycle helmets.

* Roadway improvements.

Factors that may inflate the mileage death rate include

* Anincrease in the number of elderly drivers, passengers, and pedestrians.

* Continued increases in vehicle speeds, including speeds on rural interstate highways
following the implementation of 65 mph speed limits (4).

* More vehicle downsizing and sales of small cars in response to gas prices and
pressures for improved fuel econcmy.

° Continued increases in large truck and trailer weights.

Unless major new intervention programs are implemented, the annual U.S. death toll from
motor vehicle crashes probably will remain in the 40,000 to 50,000 range over the next few
years.

This paper is entitled "Motor Vehicle Injury Prevention," but it is not intended to be
exclusionary or limiting, and where applicable, the concepts discussed should be applied to
the prevention of injury associated with all common road vehicles, including nonmotorized
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Vehicles Miles Traveled (VMT) and Traffic Fatality Rates,
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vehicles, such as bicycles. In this paper, the terms highway safety, motor vehicle injury
prevention, road safety, roadway safety, and traffic safety are, in general, used interchange-
ably.

Cost-Effective Prevention Opportunities

Motor vehicle injury prevention is a sound investment of scarce public health and highway
safety dollars. Health economists have compared the estimated costs per life (and life year)
saved by numerous public health programs. Such studies have consistently concluded that
traffic safety programs are more cost effective than almost all other kinds of public health
interventions. For example, Graham and Vaupel (5) found that the median cost per life
year saved for selected National Highway Traffic Safety Administration (NHTSA) pro-
grams was over 100 times less than for selected occupational and environmental health
programs. Similar findings have been reported by Schwing (6), Bailey (7), and Morrall (8).

The cost-effectiveness of regulatory actions also varies tremendously, reflecting the poor
allocation of society’s resources for reducing risk. An example of this variation appears in
the Federal Budget for Fiscal Year (FY) 1992: on the average, spending $2 million
regulating cancer risks posed by wood preserving chemicals prevents one cancer case every
2.9 million years, whereas the same amount spent on highway safety saves at least one life
in just a few years (9). The evidence suggests that our limited public health resources could
lower costs and save more lives if they were reallocated to favor more traffic safety
investments.

If traffic safety programs reduce the number or severity of injuries, they can produce
economic savings. Motor vehicle injuries account for 9% of all nonhospitalized injuries, but
they account for 22% of all injury-associated hospitalizations, 32% of all injury-associated
fatalities, 31% (or $48.7 billion) of the total lifetime costs of injuries in the United States
(2), and more than 25% of all uncompensated hospitalization charges. Expressed in 1985
dollars, the average lifetime cost per person injured by a motor vehicle exceeds $9,000 (2),
and the average cost per fatal injury exceeds $350,000 (2). These cost estimates include only
medical costs and losses in economic productivity. When dollar values are added for pain
and suffering and other quality-of-life factors, the costs are frequently 10 times greater than
these estimates (10). The U.S. Department of Transportation (DOT) currently uses $1.5
million for the dollar value perlife when conducting cost-benefit analyses; this value includes
some consideration for pain and suffering.

The results of cost-benefit analyses of motorcycle helmets, child safety seats, and airbags
suggest that the economic savings in terms of medical and rehabilitation costs far exceed the
cost of these protective devices. For many highway safety programs, the economic savings
have been estimated to exceed program costs (see Table 1) (11-20).
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No Singie Magic Solution

As with many diseases that affect large numbers in the population, no single magic bullet
— technological or behavioral — will eliminate the problem of motor vehicle injury. Over
the past 4 decades, numerous interventions in motor vehicle and highway safety have
contributed incrementally to reductions in the likelihood of injury in the United States.
These countermeasures have included public awareness, education, and incentive pro-
grams; legal proscriptions; innovative vehicle and equipment designs; improved roadways,
enhanced emergency medical services (EMS) systems; new acute care technologies at
trauma centers; and modernized rehabilitation programs. A multifaceted approach has
been necessary because of the complexity and array of significant traffic problems that
contribute to morbidity and mortality on our roads.

In September 1990, as part of a "management-by-objectives" planning process, Secretary of
Health and Human Services, Louis Sullivan introduced 298 health objectives for the Nation
(21). A complete list of objectives relating to motor vehicle injury control appears in
Appendix A. The wide range of issues reflected in the following summary of the relevant
objectives illustrates that no single strategy will solve the problem of motor vehicle injuries:

* Reduce the rate of motor-vehicle crash deaths per VMT.

* Reduce serious nonfatal head injuries.

¢ Reduce nonfatal spinal-cord injuries.

* Reduce secondary disabilities associated with injuries of the head and spinal cord.

* Increase use of active and passive restraints.

* Increase helmet use by motorcyclists.

° Extend laws on safety-belt and motorcycle-helmet use to all states for all ages.

* Reduce deaths caused by alcohol-related motor vehicle crashes.

* Reduce per capita alcohol consumption.

e Extend administrative license suspension and revocation laws (or other effective
programs) to all states.

¢ Enact and enforce laws that reduce access to alcoholic beverages by minors.

* Restrict alcoholic beverage promotions that are focused principally on young audi-
ences.

* Extend blood alcohol concentration (BAC) tolerance levels of .00% for drivers under
the age of 21 to all states.

All of the recommendations in this paper that address the Year 2000 Objectives are so noted
in the text. The panel’s recommendations, however, extend beyond the focused Year 2000
Objectives listed in Appendix A.
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Highway Safety Improvements

Table 1

With The Highest Benefit-Cost Ratios

1974-1989
Percent Reduction in Injury
Rates After Improvements
Constructi.on F:}tal Nonfatal Flélgﬁi':tg(l] Benefit-
Rank Classification Injury Injury Tnjury Cost Ratio
1 Illumination 47 22 22 9.5
2 New Median Barrier 65 6 9 4.8
3 Upgrade Bridge Rail 75 32 36 4.1
4 Upgrade Guardrail 40 8 10 4.1
5 Traffic Signs 28 8 8 3.6
6 Remove Obstacles 50 23 24 3.6
7 New Traffic Signals 52 20 21 3.5
8 Upgrade Median Barrier 45 27 27 33
9 Impact Attenuators 33 35 35 27
10 Improve Minor Structure 35 20 21 2.5
Source: (20)

Notes: 1. Revised project cost indices were used to convert the original construction

cost of each project to 1987 dollars. The indices are used to counter the effect

of inflation when comparing the benefit-cost ratio of safety projects
implemented in different years. The indices are based on information

provided in a Federal Highway Administration (FHWA) publication entitled
"Price Trends for Federal-Aid Highway Construction," Second Quarter 1989.

2. Costs (in 1986 dollars) of $1,500,000 per fatality and $11,000 per injury were

used in calculating the benefit-cost ratio of highway safety improvement
projects. These costs are based on the findings of a 1986 FHWA research
contract entitled "Alternative Approaches to Accident Cost Concepts."
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Factors that Transcend Motor Vehicle Injury

The solutions to the problem of motor vehicle injury do not lie solely in the realm of either
traffic safety or public health. Many behaviors and risk factors are associated with both
traffic safety trends and larger, societal issues. Illustrative behaviors and risk factors include
impaired driving, risk taking, age, and literacy.

Impaired Driving

The traffic safety community has long recognized the association of alcohol and other drugs
with serious motor vehicle crashes, and during the last decade, public awareness has risen
considerably. Citizen advocacy groups demanded greater attention to the morbidity and
mortality attributable to impaired driving. Enforcement and sanctions are necessary to
combat impaired driving, but a more comprehensive approach must be taken if significant
progress is to be made in preventing impaired driving.

In 1988, the Surgeon General’s Workshop on Drunk Driving was convened as the first major
national public health effort to take a comprehensive approach to alcohol-impaired driving
(22). The workshop’s origins in the public health community and its attention to the effects
of alcohol on motor vehicle safety constituted an important and growing link among the
alcohol, health, and transportation communities.

The workshop addressed enforcement and judicial procedures, but it also examined the
pricing and availability of alcohol, the advertising and marketing of alcohol, and transpor-
tation and alcohol service policies. Changes in each of these areas have the potential to
reduce alcohol consumption and minimize its deadly and costly effects on individuals and
society. This comprehensive approach to impaired driving has triggered some opposition.
However, it is unlikely that we will substantially reduce impaired driving until and unless we
(a) reduce problem drinking, drug use, and total per capita alcohol consumptios, and (b)
modify many commonly accepted current practices such as granting licenses to drinking
establishments that can be reached only by private transportation and allowing the alcoholic
beverage industry to sponsor events targeted at audiences who are below the minimum
drinking age.

Specific recommendations regarding alcohol are addressed in the section titled "Program
Successes," and in "How We Get There," page 129, under "Corporate America."

Driver Attitudes and Risk Denial

The risk of involvement in a fatal crash is often expressed in terms of fatalities per VMT.
Today, the motor vehicle crash fatality rate is less than 2.1 per 100 million VMT. AsFigure
1 shows, this rate represents a dramatic decrease in rates from earlier years and reflects
improvements in many aspects of traffic safety. The decline in the fatality rate, however,
obscures the tremendous variation in relative risk. For example, an 18-year-old male is over
nine times more likely to be involved in a fatal crash than a 40-year-old male. Drivers whose
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BAC levels are > .10% are more than 12 times as likely to be involved in a fatal crash as a
sober driver (23). The use of safety belts, the vehicle’s weight and speed, and even the type
of road on which a driver is traveling, all combine to affect a driver’s relative risk. Some
aspects of relative risk have been minimized through improvements in the safety features
of roads and vehicles. However, driver behavior and actions also play an important and
often decisive role in either increasing or decreasing relative risk.

Many motor vehicle crashes can be classified into one of two groups: crashes that are the
result of aggressive, reckless driving, and crashes that are the result of lapses in judgment
by otherwise attentive, responsible drivers (24). Vehicle and roadway design can potentially
help good drivers avoid crashes, but a reckless driver can overcome built-in safety features
by driving irresponsibly.

Aggressiveness is a behavior issue related to the individual driver, individual motivation, and
peer pressures. Drivers who routinely take irresponsible risks with their vehicles must be
reached in order to reduce traffic casualties. This may require early education and training
of children before they get driving privileges (25), and careful review of television and film
portrayals of heroes who unrealistically avoid the consequences of reckless driving and
speeding. Aggressive driving is a critical factor in injuries among adolescents and has been
associated with other risk-taking behaviors (26). These issues warrant further study, as do
various behavior-based interventions (27).

Age

Age is one of the most powerful risk factors for motor vehicle injury, in part because it relates
to alcohol consumption, aggressive behavior, and driver capabilities (26). Raising the
minimum age of licensure has been proposed as one solution to the higher crash risk of
young drivers. This would not reduce any crash risk due to inexperience in driving, but would
reduce appreciably the risk due to immaturity and to exposure.

Although age per se should not be used as a criterion for denying a license at the other end
of the age continuum, the risk of crash per mile driven increases after age 65, and markedly
so after age 75 (Figure 2). Increased age is also associated with higher probability of serious
or fatal injury in a crash of given severity (28, 29). However, continued mobility may be a
factor in maintaining the health and psychological well-being of the elderly (30), and mobility
needs should be balanced with safety concerns.

The changing demographics of cur population herald increases in the older driving popu-
lation and decreases in the younger driving population. Changing demographics will require
broad societal attention to developing appropriate alternative transportation systems for
older people no longer able to drive and to urban planning that enables older people to
meet their needs with reduced exposure to traffic.

Motor Vehicle Injury Prevention-Where We Are
84




g8

81y /) BlBYA-UONHUBABI] An[u] 8[olyeA 10101y

Figure 2

Driver Involvement in Fatal Crashes and
Fatal Involvement Rates by Age, United States, 1983
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Literacy

A causal relationship between literacy and driving performance has not been proven, but
the two appear to be related. Literacy is clearly related to socioeconomic status. In one
state, applicants taking the oral version of the knowledge test to obtain a driver’s license had
more crashes and in older vehicles, when other relevant factors were considered (31).
Addressing such a fundamental problem might augment highway safety efforts to reduce
injuries.

Research Successes

Successes in motor vehicle injury prevention have not come easily, but when they have, they
have usually been based on advances in scientific knowledge of the causes of injury and the
methods of injury reduction. These advances in driver, vehicle, and highway safety have
been achieved by years of scientific research, development, testing, and evaluation.

Between 1966 and 1982, improvements in motor vehicle safety resulted in the saving of at
least 90,000 lives and the prevention of hundreds of thousands of injuries (32-34). Each year
selected vehicle safety programs save more than 4,000 lives and prevent more than 150,000
injuries (11-19). These numbers are expected to increase substantially as airbags, safety
belts, and side impact improvements come into more widespread use.

State safety belt use laws save an estimated 3,600 lives each year (35, 36). An estimated
1,100 Iives each year have also been saved (37) as states have passed and enforced "Age 21"
minimum drinking age laws (38) and have taken other similar measures based on research
to prevent alcohol impaired driving (39, 40). Roadway safety research has been another
contributor to saving lives and preventing injuries (Table 1). These various safety features
are based on research conducted or supported by various government agencies, aztomotive
manufacturers, and automotive suppliers (41).

Despite the effectiveness of traffic safety programs, federal safety research funds have not
been sufficient for studying vehicle crashworthiness, crash avoidance, highway safety, and
driver behavior; hence there has been a reduction in the number of scientists and engineers
with expertise in traffic safety working in the field. Several universities and research
organizations that once were productive contributors to the advances in motor vehicle safety
no longer engage in safety research. Private sector research on safety has also struggied.
As a result, insufficient funds have kept new researchers from entering the field.

A comparison of federal research investments indicates that motor vehicle injury research
is a relatively neglected field. In FY87, the NHTSA research budget was $39.8 million, and
the total federal expenditure for injury-related research was $160 million. By comparison,
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the FY87 budget obligation for the Mational Cancer Institute was $1.4 billion, and $930
million for the National Heart, Lung, and Blood Institute (42).

The NHTSA FY90 research and development (R&D) budget for motor vehicle safety of
$32.4 million amounted to about $619 per death. Compared with the annual costs to society
that are associated with motor vehicle injuries, this reflects about six cents invested per $100
in economic costs to society, or about $17 per life year lost because of motor vehicle fatalities.
When the Federal Highway Administration (FHWA) R&D budget for safety of about $6
million and CDC funds of about $2 million earmarked for motor vehicle injury prevention
research are included, the total amounts to about $41 million (42). This amounts to $21 per
life year lost to motor vehicle injuries in contrast to federal R&D spending of $86 per life
year lost to cardiovascular diseases and $195 per life year lost to cancer. Per life year lost,
the federal R&D expenditures for motor vehicle injury represent less than one-ninth of
those for cardiovascular disease and cancer.

With better funded research programs and trained researchers, the Nation can continue the
scientificaily based motor vehicle safety progress reflected in current effective interventions,
such as vehicle occupant protection, safety legislation, public education, and law enforce-
ment. These interventions are already saving many thousands of lives each year, and they
prevent many more thousands of serious injuries.

Program Successes

Motor vehicle injury prevention is a promising and exciting field because significant program
successes have already been proven. These successes are encouraging, but more work needs
to be done in each of the critical areas described below.

Qccupant Protection

It is estimated that among front seat passenger-vehicle cecupants over 4 years of age, safety
belts saved more than 4,800 lives in 1990, almost 3,000 of which were related to belt use laws
(43). In 1988, surveys indicated that belt use in states with belt laws averaged about 50%,
but varied widely from state to state, from 68% in Hawaii tc only 27% in Tennessee (44).
Belt use is generally lower in states without belt laws, but those states also show substantial
variance in belt use (45, 46). It is estimated that if only 70% cf all vehicle occupants had
been protected by safety belts in 1990, another 3,750 lives could have been saved (43). As
safety belt use becames a common practice and supplementary airbags become more widely
available, many more lives will be saved (Appendix A, Objective 9.12).

When combined with public education, enforcement, and incentives, belt use laws can
significantly increase belt use rates and reduce injuries (47, 48). An analysis of Fatal
Accident Reporting System (FARS) data from 1975 through 1986 revealed that among
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occupants of cars in 24 jurisdictions with safety belt use laws, total crash fatalities were 6.6%
lower than the number forecast from previous trends (49). In several of these jurisdictions,
downward shifts in the number of fatalities were linked to the month of the law’s onset (49).
By August 1991, 42 states, the District of Columbia, and Puerto Rico had enacted safety belt
use laws. Safety belt use laws that allow for primary enforcement empower law enforcement
officers to stop drivers for a belt use violation alone, whereas secondary enforcement laws
require that a vehicle must first be stopped for some other traffic violation before citing the
driver for a belt use violation. Whereas laws that allow for primary enforcement have no
additional costs, states in which primary enforcement laws have been implemented have
higher safety belt use rates than states with secondary enforcement or no laws (50, 51).

Further reductions in injury may result from implementation of the proposed Occupational
Safety and Health Administration (OSHA) rule that would require employers to ensure use
of safety belts and airbags among their employees when driving on-the-job (52). Such arule
could also have a spillover effect, increasing the use of safety belts off-the-job.

Child safety seats and adult belts on children have been credited with saving more than 1,300
infants’ and toddlers’ lives between 1982 and 1990 (36). However, 460 more lives could have
been saved in 1990 if all children under S years of age had been restrained in child safety
seats on every trip. Programs that enhance motivation to use child safety seats (53, 54),
extend access to child safety seats, and educate parents regarding the need for and proper
use of safety seats are needed (55). Although the cost of child seats can be prohibitive for
some families, the effectiveness of child seat loaner programs should be evaluated, and
liability issues that hinder such programs should be resolved.

Vehicle seat and safety belt designs that better accommodate child safety seats are also
needed (Appendix A, Objective 9.12). Child safety seats should be designed to decrease
the high frequency of misuse and failure.

In addition to encouraging safety belt and child safety seat use, laws and enforcement are
needed to prevent the dangerous practice of passengers (particularly children) riding
unrestrained in the cargo areas of pickup trucks.

Motorcycle Safety

From 1979 through 1990, more than 51,000 motorcyclists died from motorcycle-related
injuries; more than half of these deaths involved head injury (56). It is estimated that
motorcycle helmets have saved more than 5,000 lives since 1984 (57). However, death is
the outcome for only 1% of motorcyclists injured severely enough to receive medical care
(58). Deaths represent but a small fraction of the head injury problem presented by
motorcycle crashes.
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In states where motorcycle helmet use laws are in place, helmet use in observational studies
exceeds 99%. In states without helmet use laws, use is about 44% among all motorcyclists
(59) and considerably lower among those fatally injured in motorcycle crashes (Table 2).
As with safety belt use, helmets are less frequently used by those fatally injured in crashes
(24). Studies indicate a relatively high use of public funds in medical and rehabilitation costs
by those injured in motorcycle crashes (60, 61).

TABLE 2
Fatalities Involving Nonuse of Motorcycle Helmets and Safety Belts
and Estimate of Lives Saved Per Year with Helmet and Safety Belt Use
United States, 1987
1990 Fatalities Without Use Annual Estimated Lives Saved
In States With In States In States With If 70% Use If100%
Use Laws Without Use Use Laws Nationwide Use
Laws Nationwide
Helmets
380 1,269 450 777 1,11C
Belts
19,515 2,989 4,302 8,592 15,275
Total
4,752 9,369 16,385
Source: (57, 59)

As of mid-1991, only 24 states and the District of Columbia had helmet use laws that
pertained to riders of all ages. Much can be gained if all states adopt and enforce all-rider
helmet use laws (Appendix A, Objective 9.14). In addition, all states should enact and
enforce laws that require all motorcycle operators to obtain a motorcycle operator license.
In 1989, 41% of motorcycle fatalities occurred among unlicensed or improperly licensed
operators (61).

Impaired Driving

Despite recent progress, alcohol and drug use continue to be major highway safety problems
(Figure 3 and Appendix A, Objective 4.1). An estimated 47% of traffic fatalities in 1987
would have been prevented if alcohol-related deaths could have been completely elimi-
nated; this means between 20,000 and 24,000 fewer deaths annually (62). In 57% of all fatal
crashes in 1982, either a driver or a pedestrian had a detectable BAC. This figure was 50%
in 1990; over 22,000 persons were killed in alcohol-related crashes in 1990. In addition, the
results of several studies have shown drugs in the bloodstream of 10% to 22% of injured
drivers, often in combination with alcohol (63). The extent to which these substances
contribute to the circumstances of such crashes warrants further study.
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Figure 3

Alcohol-Related Motor Vehicle Fatality Rates
by Vehicie Miles Traveled (VMT) and by Popuilation,
United States, 1982-1990

2.00 A = 15
1.75 4
o - 12
1.50 1 T
n R I
2 -
Er Y s
:":E 1.251 Tl \_ 9
lﬁ: --‘-.
o0 S .
Q= -
EE 1.00 A
=8
=2 L &
25 075-
20-
<
0.50
= 3
0.25 4
0.00 0]

1982 1983 1984 1985 1986 1987 1988 1989 1990

Year

Source: Fatal Accident Reporting System, National Highway Traffic

Safety Administration

uojieindod 000°0c0} 1ad
saljiieled a|0jyap-10JoN pajeey-loyodly

Population Fatality Rate
VMT Fatality Rate




The enforcement of minimum drinking age laws is one way of reducing young drivers’ access
to alcohol. As the Year 2000 Health Objectives for the Nation (21) and the Surgeon
General’s Workshop report (22) also note, an important element of enforcing these laws is
to cite those who sell or serve alcohol to minors, in addition to citing minors who illegally
purchase alcohol (Appendix A, Objective 4.16). Other approaches to restricting minors’
access to alcoholinclude restricting or controlling the availability of alcohol in settings where
young people constitute the majority of the audience and restricting alcohol beverage
companies’ sponsorship of collegiate, athletic, and motor sports events.

Alcohol consumption among both minors and adults can also be affected by raising taxes
on alcoholic beverages (64, 65). The Pricing and Availability Panel of the Surgeon General’s
Workshop calculated that a weighted alcohol price increase of 33.6% may yield 19% to 25%
reductions in motor vehicle fatalities, or between 8,400 and 11,000 fatalities annually (22,
66). Even if only a fraction of this ievel is attained, increasing taxes may be appropriate.

Minimum drinking age laws saved over 1,100 lives in 1988 (39), and appear to have had
sustained effects in several states (67, 68). A study of high school seniors and young adults
found that higher minimum drinking ages were associated with lower levels of alcohol use
across a number of demographic variables (69). Significantly lower levels of alcohol use
persisted as high school youth moved into their early twenties, suggesting that these laws
can lead to lasting changes in consumption patterns among both the target under-21 group
and in the over-21 age group as the target population ages.

Administratively imposed license revocation (ALR) laws for drivers with BACs above the
legal level of intoxication (administrative per se laws) are another example of laws effective
in reducing impaired driving (Appendix A, Objective 4.15). The contribution of alcohol to
impaired vision, perception, judgment, and reaction time warrants a reduction in the legal
BAC limit to .08% for adults 21 years of age and older and to .00% (zero tolerance) for
persons under the age of 21 (70). (By convention, .02% is the level applied to indicate .00%
BAC, in order to allow for instrument error.) If impaired drivers perceive that the likelihood
of being cited for impaired driving (at lower BAC levels) is relatively high, they might be
more cautious about drinking and driving. However, reducing BAC limits to .04%, as
recommended in the Year 2000 Health Objectives for the Nation, would place a burden on
the enforcement of laws concerned with drinking and driving ("driving under the influence"
(CUI)), enforcement that is already insufficient. The panel recognizes this trade-off, but
notes that stricter BAC limits are needed. There is also a need for vigorous enforcement of
DUI laws at any BAC level, including citation of persons who often are not cited for DUI
because they are transported for emergency medical treatment.

Although all states have DUI laws, there is considerable room for improvement. More than
half the states do not have an open container law, and many states lack administrative license
penalties, mandatory BAC tests for drivers killed or injured in crashes, anti-plea bargaining
statutes, and preliminary breath tests. In addition, access to alcohol treatment and to
rehabilitation programs is limited both in terms of absolute numbers of program positions
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available and in terms of prohibitive monetary costs to those seeking treatment. Some
progress has been made in understanding the value and effectiveness of these
countermeasures, but additional policy research and analysis are needed to develop the
most cost-effective approach.

Motor Vehicle Safety Standards

Motor vehicle safety standards that have led to vehicle improvements such as enhanced side
impact protection, improved steering assemblies, and high penetration-resistant wind-
shields have saved an estimated 5,160 lives each year from 1975 to 1985 (71), as shown in
Table 3. Implementing other specific known vehicle improvements for passenger cars
(Table 4a) and light trucks (Table 4b) would save an estimated 1,300 lives and prevent
approximately 10,000 injuries annually. To evaluate and implement these improvements
further, we need more sophisticated test procedures, improved measuring devices, and more
research in biomechanics.

Table 3
Annual Number of Lives Saved and Injuries Prevented
by Vehicle Safety Improvements
Instrument Panel Padding 550 8,000
Head Restraints Unknown 64,000
Steering Assemblies 1,300 24,000
Windshields Unknown 47,000
Door Retention 400 Unknown
Side Protection 480 9,400
Brake Improvements 320 27,000
Occupant Protection (light trucks and vans) 2,000 Unknown
Total 5,160 155,100
Source: (71)
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Table 4a
Annual Benefits from Selected Vehicle
Safety Improvements to Passenger Cars
Target Population Potential Reductions
AIS 2-5* AIS 2-5*
Program Fatalities Injuries Fatalities Injuries
Improve occupant restraints and 1,170 1,980 230 400
vehicle structures to meet current
occupant protection standards in
full frontal crashes up to 40 mph
Improve occupant restraints and 1,640 26,400 330 5,280
vehicle structures to meet current
occupant protection standards in
offset frontal crashes up to 30 mph
Improve vehicle hoods to reduce 320 1,790 27 30
the risk of pedestrian head injuries
Upgrade existing standards to 4,000 22,000 400 2,200
improve head to upper interior
impact protection
Total 7,130 52,170 987 7,910
Source: (35)

*The Abbreviated Injury Scale (AIS) is a commonly used system for assessing injury severity. For any of six
designated body regions, an AlS score of 1 denotes minor injury, 2 moderate injury, 3 serious injury, 4 severe
injury, and 5 critical injury. The system is used to code single injuries and is the foundation for methods to
assess multiply injured patients with more precise definitions of what these levels of injury constitute for

each body region (72).
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Table 4b

Annual Benefits from Selected Vehicle Safety
Improvements to Light Trucks

Target Population Potential Reductions
AIS 2-5* AIS 2-5*
Program Fatalities Injuries Fatalities Injuries
Improve occupant restraints and 370 270 70 50
vehicle structures to meet current
occupant protection standards in
full frontal crashes up to 40 mph
Improve occupant restraints and 740 3,600 150 720
vehicle structures to meet current
occupant protection standards in
offset frontal crashes up to 30 mph
Improve vehicle hoods to reduce 35 230 3 1
the risk of pedestrian head injuries
Upgrade existing standards to 600 4,600 60 460
improve head to upper interior
impact protection
Develop dynamic side impact test 215 5,800 50 1,300
requirements for light trucks
Total 1,960 14,500 333 2,531
Source: (35)

*The Abbreviated Injury Scale (AIS) is a commonly used system for assessing injury severity. For any of six
designated body regions, an AlIS score of 1. denotes minor injury, 2 moderate injury, 3 serious injury, 4 severe
injury, and 5 critical injury. The system is used to code single injuries and is the foundation for methods to
assess multiply injured patients with more precise definitions of what these levels of injury constitute for

each body region (72).
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There are numerous other examples of estimated savings attributable to motor vehicle
safety devices and laws:

* Voluntary safety belt use saved 4,580 lives in 1989 and 19,360 lives from 1984 through
1989 (43).

. S:?fety belt use laws saved 3,660 lives in 1989 and 14,190 lives from 1984 through 1989
° égll)ld safety seats saved 240 lives in 1989 and 1,140 lives from 1984 through 1989 (43,
i l\é‘f;)).torcycle helmets saved 530 lives in 1989 and 4,120 lives from 1984 through 1989
N i\gg)tg.o(rz?e helmet use laws saved 290 lives in 1989 and 2,180 lives from 1984 through

* Minimum drinking age laws saved 1,090 lives in 1989 and 5,560 lives from 1984
through 1989 (43).

Roadway Safety Improvements

Enhancing the physical highway environment can have: a significant, positive impact on
highway safety. This is illustrated by the lower fatality rates on the Interstate Highway
System,; this system separates opposing traffic, limits access, eliminates crossing traffic, and
is designed to meet higher safety standards than do other roads. Interstate highways have
a crash fatality rate that is about half the national average. Sections of interstate highways
constructed after 1967, when the concept of providing clear roadsides for all interstates was
adopted, have generally had two-thirds the crash fatality rate of older sections of interstates.
The system of highways with the lowest design standards, local and collector roads, continues
to report a crash fatality rate about 25% higher than the national average for all roads (74).

Highway safety improvements have proven particularly effective at specific "high accident
locations." Federal Aid Highway Safety Improvement projects implemented by the states
since 1974 have saved over 55,000 lives (over 3,400 lives per year) and have prevented more
than 1 million serious injuries (10). Examples of these types of improvements include traffic
signs, better illumination, guardrail upgrades, obstacle removal, and crash cushions. On
average, these improvement projects have returned over four dollars in safety benefits for
every dollar expended on project costs (see Table 1, page 82, benefit-cost ratios.)

A new concept that holds great promise involves a comprehensive interdisciplinary ap-
proach to reducing crashes in "high accident corridors." In the corridor strategy, physical
improvements to the highway are combined with enforcement, public awareness, and EMS
programs. The combined effect of the different approaches appears to yield a far greater
payoff in crash reduction than would be expected had the programs been undertaken
separately (71). Interdisciplinary efforts may be an innovative and productive future safety
strategy. Evaluation research is the key to determining which combination of interdiscipli-
nary efforts would be most beneficial.
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Where We Want To Be

Research Directions

Crash Avoidance Research

Crash avoidance research addresses improvements in vehicle safety by reducing the fre-
quency of crashes, crash severity, or both. A variety of factors contribute to crashes. "Driver
error' is one contributing factor to most crashes (75). The sources of driver error are varied,
covering fatigue, impaired driving, innate sensory or motor deficiencies (in some cases
age-related), poor judgment or inexperience, speeding or other traffic law violations,
inattention, and information detection or processing deficiencies. These human factors are
frequently exacerbated by weather, road conditions, vehicle maintenance, and other factors.

To address the full range of issues, growth in crash avoidance research should be accompa-
nied by growth in applications-oriented human factors research. A scientific framework
should be established that allows researchers to understand the role of the driver in crashes.
While not meant to be exhaustive, the following areas are representative of those areas that
should be pursued:

Driver-Machine Interaction

Research is required to assess the impact of vehicle design parameters on operator per-
formance. This can include research to evaluate the response of drivers to a variety of
vehicle modifications, including warning systems, lights, information displays, controls,
handling characteristics, and various performance feedback systems. Development and
wide use of the center-mounted brake light are an example of a driver-machine human
factors approach.

Intelligent Vehicle Highway Systems Research

Intelligent Vehicle Highway Systems (IVHS) is an emerging field that systematically applies
advanced technology to the driver-vehicle-roadway system. IVHS crash avoidance systems
build on advances in electronics, computers, and communications and artificial intelligence
technologies. These technologies can alert drivers to impending dangers or lapses in
attention and judgment. By assisting drivers with the driving task, IVHS systems can
compensate for some of the errors and risk denial that lead to crashes.

The IVHS initiative seeks to improve safety, driver convenience, and system capacity, and
to reduce congestion, emissions, and fuel consumption. Since over 60% of nonrecurring
delays on freeways are the result of crashes or disabled vehicles, improvements in crash
avoidance capabilities will lead to improvements in both safety and traffic flow. With IVHS,
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step-function increases in road capacity and safety — rather than incremental percentage
improvements — are possible. Instead of merely managing worsening conditions, IVHS
has the potential for solving transportation problems.

The research ranges from the development and evaluation of advanced technology systems
to policy research, such as analyses of the public’s willingness to accept these technologies,
and their social and legal ramifications. The ultimate success of IVHS depends on matches
between the technology and the capabilities and limitations of drivers who will use it. Unless
attentionis paid to the driver-vehicle interface, expectations may not be achieved, and safety
benefits could be undermined because drivers are confused or overloaded by the informa-
tion that is intended to help them.

Highway Design Research

There is compelling evidence that improved highway design contributes to the reduction in
frequency and severity of crashes. The Nation’s highway network includes almost 4 million
miles of roads. Research to optimize this system’s design features, ranging from signs and
pavement markings to highway geometry, should have a major payoffin safety. The Federal
Highway Administration (FHWA) currently recommends further human factors research
on sign reading, overhead illumination, and traffic control devices. Additional recom-
mended topics and research strategies include —

* Evaluating vehicle design options relative to different user populations (e.g., by age
and gender) and impairments (e.g., known medical conditions).

¢ Evaluating roadway guidance and warning systems relative to drivers’ responses
(e.g., signing, delineation, work zones, railroad crossings).

* FEvaluating different methods of making motorcyclists and pedestrians (including
workers in highway work zones) more visible to drivers.

* Developing research capabilities within the U.S. Department of Transportation
(DOT) — in terms of both staff and equipment — to conduct research on driver-ve-
hicle-roadway interaction.

Heavy Vehicle Safety Research

Improvements in truck design and performance are needed to ensure safe environments
for both trucks and smaller vehicles. Heavy vehicle safety research is currently focused on
the following areas:

¢ Developing advanced technology truck braking systems.

* Identifying ways to improve heavy truck stability.

¢ Identifying practical means of designing truck front- and rear-end structures to
reduce the effects of truck impacts on smaller vehicles.

* Developing test procedures and ways to enhance truck occupants’ crash protection.
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Suggested areas of additional research include the following:

* Evaluating the use of special lanes on highways to isolate heavy vehicles from lighter
passenger vehicles.

¢ Assessing the effectiveness of lowering urban speed limits for heavy vehicles.

Additional research is warranted on other issues affecting driver performance such as
fatigue, sleep disorders, inattention, impaired driving, the use of special lanes on highways
to isolate heavy vehicles from passenger vehicles, and the effectiveness of lowering urban
speed limits for heavy vehicles.

Crash Injury and Survival Research

Crashworthiness Research

Crashworthiness research is focused on the major crash modes affecting occupants of
passenger cars, trucks, and vans: frontal, side impact, rollover, and rear impact crashes.
Research strategies for reducing the effects of these types of crashes include —

* Increasing occupant protection by improving door designs (hinges, latches, locks, and
glazing) to prevent the occupant from being ejected through openings during a crash.

* Making the roofs of vehicles more crush-resistant.

° Making interior surfaces (including steering wheels and instrument panels) more
energy absorbent, thereby reducing head injuries to occupants.

¢ Improving seats and restraint systems to provide better occupant containment and
protection against injuries from interior impacts in crashes.

* Improving vehicle structures to preserve the integrity of the occupant compartment
and prevent harmful intrusion.

Crashworthiness research also addresses protection for the approximately 7,500 pedestrians
and pedalcyclists killed in motor vehicle crashes each year. For example, vehicle designs
that incorporate softer hood and fender designs have demonstrated potential for reducing
the severity of head injuries among pedestrians struck by motor vehicles (76). Test proce-
dures and vehicle designs that reduce leg and thorax injuries — such as lower front bumpers
— are other current research projects that seek to protect pedestrians in crashes.

Biomechanics Research

Fundamental to the practice of medicine and public health is the study of disease &nd injury
causation. Crash injury is caused by application of mechanical forces to the body, and the
amount of energy delivered and the area of contact are important determinants of the
outcome. Biomechanics uses engineering principles to explore the physical and physiologic
responses to mechanical forces (77). Fruits of biomechanical research include safety belts,
airbags, antilacerative windshields, head restraints, child safety seats, padded dashboards,
stronger side-door structures, and collapsible steering columns (77). Biomechanics research
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contributes to the development of products designed to be safe before the public uses them,
thus preventing injuries.

Impact severity can be reduced by energy-absorbing structures and padding material that
limit deformations of the body to levels insufficient to cause injury. It is difficult to define
the appropriate interface, recognizing the range in impact severities, tolerances of people
likely to be exposed to impact risks, and the range in possible outcomes. Optimizing product
designs is the critical issue requiring a scientific approach; this approach must be based on
the goal of overall societal benefit and must emphasize safety for occupants of all ages and
tolerances in a wide range of crashes (78, 79).

One research goal is to develop a test tool, such as an anthropomorphic testing device
("dummy"), or a test method, such as a crash test, in which products can be evaluated for
safety performance. These tests determine the built-in safety of the product in a crash or
impact. Crash tests provide only the most basic information on system performance, and
the anthropomorphic test devices are only crude representations of people, yet biomechani-
cists and engineers rely on these procedures and devices to improve product safety.

The consequences of inadequate biomechanics research are enormous. If test devices to
measure crash injury protection are unavailable, introduction of safety features can be
delayed unnecessarily. The use of flawed test procedures can increase the cost of motor
vehicles without providing commensurate safety benefits. Recommended areas of research
on the biomechanics of injury control include the following:

¢ Developing centers of excellence in which research, education, and training are
pursued in the basic biomechanics of injury and medical sciences.

¢ Optimizing the design of safety systems for the protection of the full population
(recognizing a 4:1 range in impact tolerance from young men to older women).

* Establishing a method for assessing the societal benefit of products, considering
differences in exposure severity, injury responses, risks, and tolerances.

¢ Improving the understanding of the biomechanics of brain and spinal cord injury.
¢ Developing the core needs for an improved science of injury biomechanics.

° Developing more realistic injury models in order to improve treatment protocols and
develop innovative rehabilitation procedures.

¢ Improving the realism and accuracy of the evaluation of human safety with anthro-
pomorphic testing devices and impact tests, emphasizing crash situations that cause
serious injury and disability, and using a range of anthropomorphic testing devices,
including newborns, children, small women, and other adults.

* Developing improved safety equipment, including motorcycle and bicycle helmets
and protective clothing.

* Devising and implementing evaluations of crash safety restraints and energy-absorb-
ing interiors.
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* Identifying opportunities for improving pedestrian and cyclist protection through
vehicle design.

Behavioral Research

Technological advances have helped reduce the severity of motor vehicle crashes. Yet
technology alone cannot prevent or reduce the severity of crashes resulting from lack of
knowledge and skills, poor judgment, and reckless driving. More importantly, technology
cannot change the attitudes and motivations that predispose drivers to increased crash risks
by excess speeding, aggressive driving, and substance abuse. Understanding how these
aspects of human behavior affect the driving task requires research to develop new inter-
ventions, as well as rigorous evaluation of existing programs. Currently, there is no ade-
quately funded program devoted primarily to peer-reviewed, investigator-initiated research
on the role of behaviors (both motivation and performance) in traffic safety.

Behavioral scientists can help design interventions that work by changing the behaviors or
social norms of individuals and groups. As with other public health issues, more data are
needed on traffic safety to understand how peopie behave, why people behave the way they
do, what the outcomes of various behaviors are, how deleterious behaviors can be changed,
and how effective efforts to modify those behaviors are. As a model for approaching public
health problems, this conceptual framework has recently received considerable attention as
a means for limiting the spread of infection with the human immunodeficiency virus (80).

Similarly, applications of health promotion strategies in traffic safety could be useful (81-
84). As James Mason, Assistant Secretary for Health, has noted, "Persons can hardly be
expected to avoid the health risks imposed by personal choices about lifestyle when they do
not know or understand these risks, when they lack the knowledge or skills needed to choose
a healthier lifestyle or, worst of all, when they seek guidance or support from their commu-
nity and it is unavailable to them" (85).

Driver Performance

An expanded program of human factors research could improve understanding of driver
performance limits and capabilities, especially with respect to attention, vision, perceptual
judgments, information processing, information overload, and motor control. Such re-
search may be useful in redesigning driver licensing and education programs, and in making
vehicle modifications and improving roadway design. This line of research should investi-
gate the role of driver capabilities and should address not only the performance of well-mo-
tivated, safety-conscious drivers but also that of young and aggressive drivers.

Impaired Driving

Alcohol- and drug-impaired driving continues to be a major highway problem. Examples
of promising areas of research include the following:

Motor Vehicle Injury Prevention-Where We Want To Be
101




* Changing attitudes toward drinking and driving (86, 87).

* Evaluating further alternative methods to increase deterrence (39).

* Changing social norms and server and host policies (87, 88).

¢ Assessing the effects of alcohol intoxication on injury level and survivability (89).

¢ Evaluating alternative approaches to repeat offenders.

¢ FEvaluating the relative effectiveness of various penalties and laws for deterring
impaired driving.

¢ Developing and evaluating health promotion approaches (90).

* Identifying users of programs such as Techniques for Effective AlcoholManagement

(TEAM), responsible alcohol service, designated drivers, their characteristics, and
the effects of these programs in reducing drinking and driving (DUI).

* Investigating the failure to cite underage drinkers or arrest underage drinking-driv-
ers.

* Determining the extent of use of false identification and how technology can be used
to minimize the manufacture and sale of false identification.

* Identifying treatment and rehabilitation programs for persons arrested for DUIL
e Researching new technology that would help law enforcement officers do their jobs.

Little research has been done on the use of drugs other than alcohol. Potential research
topics include the incidence of driving under the influence of both illicit and prescription
drugs; the effects of different types of drugs on driver behavior; the development of
cost-effective, reliable screening methods to detect drug-impairment levels among drivers;
and the assessment and ranking of cost-effective ways to decrease the incidence of impaired
driving.

Traffic Laws and Their Enforcement

The highway system operates under a variety of laws. Expanded research and evaluation
are needed to assess the relative effectiveness of traffic laws, the efficiency of various law
enforcement techniques, and ways to apply advanced technology to law enforcement.
Evaluations of traditional and innovative sanctions for traffic law violations are needed to
determine which are most effective. Specific research questions include the following:

®* What factors aid or abet traffic law enforcement? Which laws are vigorously
enforced and which are overlooked? Why?

* How do community standards, customs, rules, and practices influence the
enforcement of traffic safety laws?

* Givendiminishing resources, how can communities support traffic law enforcement?
What are some innovative approaches that communities can use to support traffic
law enforcement, even with diminishing resources?
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° How can private citizens contribute to traffic law enforcement? Some communities
have used citizen patrols for speed watches. What are the constraints to mobilizing
local citizens (as a neighborhood watch) for traffic law enforcement?

Driver Education and Training

Considerable expense and effort have been devoted to driver education and training, with
little evidence of effectiveness with respect to safety. Further research and evaluation are
needed to determine the most effective timing, content, and techniques for improving the
driving skills of both the general driving public and of special populations (e.g., commercial
vehicle operators and elderly drivers).

Pedestrians and Bicyclists

As noted earlier, approximately 7,500 pedestrians and pedalcyclists die each year in motor
vehicle crashes (37, 91). Although the types of crashes have been described, effective
countermeasures (such as improved crosswalk delineation and signing) must be developed,
tested, and implemented, and more widespread use of bicycle helmets needs to be encour-
aged. Methods for improved visual detection of pedestrians and pedalcyclists must be
researched, along with the development of multifaceted programs (92).

Motorcyclists

Many avenues of research hold promise for reducing the incidence and severity of motor-
cycle crashes. These include research on and evaluation of operator education, licensing,
and training; risk taking; conspicuity; and roadway design. Methods to increase the use of
motorcycle helmets should also be topics of evaluation research.

Youih

Young drivers are disproportionately involved in traffic crashes. More than 43% of all
deaths among 16- to 20-year-olds result from motor vehicle crashes (93). Young drivers are
also significantly overrepresented in alcohol- and other drug-related crashes, often drive at
excessive speeds, and often do not wear safety belts. Research is needed on the reasons
underlying unsafe driving practices by youths, on methods of changing attitudes to induce
safer driving behavior, and on methnds for deterring unsafe practices. Improvements to
traditional licensing practices, such as graduated licensing programs, appear promising.

Elderly

By the year 2020, 22 million pecple will be 75 years of age or older and eligible for a driver’s
license. Of these, 7 million will be 85 or older (28). Driver performance research topics of
particular relevance to the elderly include developing tests or measures of visual
performance, glare sensitivity, contrast sensitivity, and cognitive perforinance such as
attentiveness, information processing, and problem solving (94). Many of these lines of
research have implications for highway signs, illumination, timing of pedestrian signals, and
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roadway design. The development of optimal licensing programs for protecting elderly
drivers should be based on research and effective pilot programs that screen, identify, and
monitor drivers with impairments — such as loss of visual performance and increased
reaction time — that affect their driving. In addition, the feasibility of identifying impaired
elderly drivers through their physicians needs to be explored.

Diversity

By the year 2000, the demographics of the U.S. population will have shifted considerably.
The effects of the population’s diversity on traffic safety should be assessed, and appropriate
countermeasures should be developed to meet the needs of different segments of the
population. Topics to be addressed include the effects of age, sex, race or ethnicity, and
language barriers on all aspects of traffic safety.

Data Needs

Valid data, in accessible and understandable form, will be the foundation of any effective
program to control motor vehicle injury. Standardized data are essential for identifying
problems, factors associated with these problems, and emerging issues, as well as for
evaluating the effectiveness of interventions and making informed judgments about where
to invest limited resources.

No single data source contains all the information necessary for the study and prevention
of motor-vehicle injuries. Currently the Fatal Accident Reporting System (FARS) main-
tained by the National Highway Traffic Safety Administration (NHTSA) collects limited
data on occupant, vehicle, and crash characteristics for fatal traffic crashes. FARS has
proven invaluable in supplying detailed representative data on fatal traffic crashes and has
been used effectively to identify traffic safety problems, develop and implement better ways
to deal with these problems, and evaluate existing and proposed motor vehicle safety
standards and traffic safety programs. Besides the benefits derived by NHTSA from FARS
data, researchers in other government agencies and academia also use these data exten-
sively.

Data Linkage Needs

Unfortunately, the full impact of injuries on individuals, families, and society as a whole
remains difficult to quantify. Because of improvements in safety and medical technology,
many people are surviving relatively severe injuries. However, there is no data system
parallel to FARS for the far more frequent nonfatal traffic crashes. Statistical samples of
motor vehicle crashes maintained by NHTSA are not of sufficient size to permit statistical
analysis of detailed crash injury characteristics. Linking existing data bases to build state-
wide motor vehicle-related injury data bases would be the most cost effective solution.
Linked data could provide a relatively low-cost surveillance system for the most common
and costly injuries. For example, most states have computerized files of police accident
reports (PARs) available. Although these files contain information on the vehicle, the crash,
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and the use of safety equipment and alcohol, they contain little information on injuries and
underestimate the numbers of injuries that occur. More accurate and complete information
on injuries exist in statewide injury data systems such as prehospital (EMS), hospital, injury
registry data, and hospital discharge data. Only by merging the information obtainable from
PARSs with EMS reports and hospital discharge data could a data base of sufficient size and
detail be created. Linking PARSs to the other injury information available at the state level
would provide valuable data about —

¢ Therelationship between vehicle design characteristics and their propensity to cause
injuries in crashes,

* Outcomes such as frequency of occurrence, severity, and disability resulting from
motor-vehicle related injury,

* Effects of legislation such as legislation related to alcohol-impaired driving and to
safety belt use, child-restraint use, and other interventions.

Effective data linkage would facilitate the use of existing data to support the implementation
and evaluation of drinking and driving laws and laws requiring safety belt use, child
restraints, or motorcycle helmets. It would allow for better estimates of public costs
associated with nonuse of safety devices and use of alcohol, and it would raise consciousness
among policy makers and the public about the benefits of motor-vehicle injury prevention
measures. Effective data linkage would improve accessibility of extant data and help
identify data needs. It would help eliminate existing organizational and jurisdictional
boundaries and help build upon successful models to reduce the frequency and severity of
motor vehicle-related injuries. Effective data linkage in the field of motor-vehicle crash-re-
lated injury would also serve as a model for other causes of injury. The methods developed
for linking records should be adapted to many types of epidemiologic studies that use
administrative and hospital records.

Progress in and Impediments to Data Linkages

Asnoted above, motor-vehicle injury data bases can greatly increase in usefulness when they
can be linked to other data systems. Over the past decades, progress has been made in
linking crash files to highway files in order to identify highway problems. Linkages to driver
history files and vehicle registration files have also been facilitated, so that drivers involved
in crashes may be readily studied in relation to their previous driving records. As data bases
are linked, the relative usefulness of each data file is enhanced.

Linking traffic records todetailed injury data in EMS records, trauma registries, and hospital
records has not proceeded so rapidly. Some of the difficulty has been associated with the
need for identifying information in order to make linkages. In most states, crash records
and driver history files are public, but hospital records are confidential. One suggested
approach to facilitate such linkages is to include police crash report numbers on hospital
emergency room and admission records. However, researchers attempting to make such
linkages should adhere to appropriate confidentiality guidelines with respect to the individ-
ual records.
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Surveillance

Surveillance data for motor vehicle injury are better than data for other types of injury. As
noted above, police, EMS, and hospitals report a variety of data on motor vehicle crashes.
However, accurate data on safety belt use and work-relatedness in crashes are lacking, and
many motor velhicle injuries do not result in hospitalization or an investigation and crash
report by a law enforcement officer. Injuries to young children (e.g., from hitting the
dashboard or windshield in a sudden stop, from falling out of the cargo area in a pick-up
truck, or from falling out of a vehicle door) often go unreported in official police files (95),
as do many motor vehicle injuries brought to medical attention in emergency rooms or
physicians’ offices. Itis for this reason that injury surveillance systems that include informa-
tion on the cause of injury (e.g., through use of external-cause-of-injury codes (E-codes))
are needed to determine the magnitude of the injury problem (58, 96).

Data are also needed on the long-term use of services, the effects of injuries on families, and
the impact of impairments. These data will be used to assess the need for prevention and
will help health officials and others set priorities for injury reduction at all levels of severity.
Existing sources of data can be tapped. However, new sources of data will be needed to
measure accurately these long-term effects.

Measures of Exposure

Exposure to risk is a standard measure used in public health to determine morbidity and
mortality rates. For most diseases, population-based rates are routinely used. For motor
vehicle injury, it has been customary to measure changes over time using mortality rates
based on vehicle miles traveled (VMT). The rationale has been that the highway transpor-
tation system has been created to facilitate mobility and that mobility is of value. As noted
earlier, using VMT as the denominator, the motor vehicle death rate in the United States
has steadily declined since the mid-1930s.

Other widely used measures of exposure include rumber of motor vehicles registered,
number of licensed drivers, and measures of induced exposure. Induced exposure reflects
risk of being in a crash (97). One common measure of induced exposure is the "innocent"
party or parties involved in two-vehicle crashes. Because induced exposure can be deter-
mined from existing crash data, and because it provides additional information such as time
of day, day of week, and roadway type, it makes it possible to estimate risk in relation to
more specific crash-related variables.

Some public health professionals prefer to use population figures. With respect to crash-
related fatalities, the United States has one of the best records on a VMT basis, but does
not fare so well on a population basis. Population-based rates for motor vehicle injury and
death are higher in the United States than in many other industrialized nations. The
measure of exposure used in calculating the rate greatly affects one’s perceptions. For
example, on the basis of number of licensed drivers, older drivers as a group do not appear
to pose any special problem. However, on the basis of VMT, their risk of crash is second
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only to that of teenagers (93) (Figure 2). Such discrepancies indicate the need to know the
purposes to which the measures of exposure will be put.

E-Codes

E-codes have been referred to as "the missing link in injury prevention" (96). These are part
of the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-
9-CM) that is used to code morbidity data in the United States and elsewhere. In this system,
N-codes are used to describe the nature of the injury or the injury diagnosis, for example,
"closed fracture of base of skull." E-codes are used to describe the external cause leading
to the diagnosis of injury or poisoning. Thus, in the case of the skull fracture, the E-code
would indicate whether it resulted from a fall, an assault, or a motor vehicle crash. While
N-codes are important for treatment purposes, countermeasures to prevent injuries require
information provided by E-codes. Hospital discharge data routinely include N-codes,
primarily because this information is required for reimbursement. However, only a handful
of states have mandated that E-codes also be included (98, 99).

The panel recognizes a need for E-codes in hospital discharge data and emergency room
data for several purposes:

* To quantify severe injury morbidity according to cause.
* To help define the health and societal costs of vehicular injury by cause.
* To measure the magnitude of nonfatal occupational injuries by cause.

* To expand the usefulness of police accident reports and existing national data
systems used to establish public health priorities.

* Toidentify the effectiveness of specificinterventions (such as airbags or safety belts).

Driver Behavior and Characteristics Data Base

In 1987, NHTSA published its Driver Performance Data Book {100). Its intent was to
provide a compendium of research data to assist researchers in setting up designs and
paradigms and to aid administrators in making decisions regarding human performance
research. It contains normative data on reaction time, visual performance, auditory per-
formance, information processing, anthropometrics, and precrash behaviors. This data
book should be updated with particular references to current highway safety trends and
issues, such as IVHS and older and medically impaired drivers.

In addition, the data book could become a centralized source of information, for both
researchers and practitioners, on safety belt use (nationally, by state, and by various
demographic groups), incidence of alcohol-impaired driving, and information pertinent to
motorcycle, bicycle, and pedestrian safety.
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Programmatic Directions

The highway death rate per VMT reported by the DOT is now at an all-time low, as shown
in Figure 1. However, much more remains to be done in applying known interventions in
vehicle, roadway, and traffic safety programs more broadly.

Vehicle Safety

Crash avoidance and survival programs are complementary approaches to reducing both
the incidence and severity of motor vehicle crashes. Improvements in vehicle design can
yield reductions in the number of persons killed and injured in motor vehicle crashes each
year. These improvements are areas of ongoing research not only in the federal govern-
ment, but also in academic institutions and in'the private sector. Examples of current crash
avoidance research and programs include the application of safety technologies in four
major areas:

¢ Use of antilock brakes.
* Ways to reduce the number of rollover crashes.

* JVHS — the development of electronic systems that should reduce the risk and
severity of crashes.

* Human factors — driver performance and workload; vision and visibility; warning
signals and warning systems; lighting and signaling; controls and displays; the aging
driver; and crash causation analysis.

To reduce the effects of frontal crashes, NHTSA now requires light trucks and vans to meet
the automatic crash protection standards currently required of passenger cars by Federal
Motor Vehicle Safety Standard 208. These could save an estimated 2,000 lives per year if
fully implemented. However, benefits due to regulatory interventions take many years to
achieve because of the slow pace of fleet turnover.

To improve side impact protection, NHTSA is considering requiring that light trucks and
vans meet dynamic side impact standards similar in concept to those that currently apply to
passenger cars. In current studies, investigators are assessing the benefits and costs of this
proposed regulatory requirement.

A variety of regulatory options are being considered to reduce both the propensity of
vehicles to roll over and the severity of injuries that occur once vehicles are involved in this
type of crash. Improved vehicle handling and stability can help drivers avoid a crash; in
addition, several crashworthiness improvements are promising. These include —

* Door retention improvements such as stronger hinges, latches, and locks (to prevent
an occupant from being ejected during a crash).

* Interior head impact protection, such as padded dashboards and safer steering wheel
designs to lessen head and facial injuries.
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* Improved roof crush resistance.

Roadway Safety

The following actions should be implemented by appropriate agencies with responsibility
for the design, operation, and maintenance of highways to reduce the frequency of traffic
crashes and their severity:

* Improve roadway delineation through increased use of effective reflective pavement
markings and signs (Appendix A, Objective 9.20). Positive guidance through roadway
delineation systems may be effective for crash avoidance, particularly in single
vehicle accidents (71). Uniform and widespread application of pavement edge lines,
advance warning signs for curves, and postmounted delineation facilitate the driving
task, especially at night. Unfortunately, many of the devices, although easily visible
during the daytime, have reduced visibility in the dark because they have lost
reflectivity. Minimum perfor:nance levels for reflectivity, both at time of installation
and subsequently, could alleviate this problem.

* Provide physical separation from other vehicular traffic fornonmotor vehicle occupants.
Over 7,000 pedestrians and pedalcyclists die in traffic crashes annually. Because of
the high severity of these crashes, more attention needs to be focused on crash
avoidance measures. It has been argued that physical separation through the use of
sidewalks, bikeways, grade separations, or even a well-marked reserved area along
roadways are effective in reducing this type of crash (71).

* Provide a "forgiving" roadside for errant vehicles on high speed roads. Almost a third
of all fatalities occur when a vehicle leaves the roadway and strikes a fixed object,
rolls over, or both (71). Effective methods of reducing the incidence and severity of
these types of crashes are to provide a forgiving recovery area and gentle sideslopes
and to eliminate unyielding obstructions for a distance outside the edge of the
roadway. Studies at the General Motors Research Laboratories indicated about
85% of run-off-road impacts occur within 30 feet of the edge of the roadway on high
speed roads (101). Subsequent studies and experience on lower-speed high-volume
highways (such as urban arterials) indicate a 10- to 15-foot clear distance can provide
similar benefits. The practice of offsetting unyielding poles, signs, trees, and similar
objects as far as possible within rights-of-way on all roads is beneficial.

Where obstacles cannot be eliminated practically, they should either be made to break away
or be shielded with traffic barriers or crash cushions. Such devices should be performance
tested for their ability to yield to or redirect a striking vehicle while minimizing the potential
for injury to the occupant and bystander. However, attention should also be given to the
compatibility of different safety systems.

* Establish a management plan in every major metropolitan community to minimize
losses due to disruptive traffic crashes. This plan should address EMS. Losses due to
injuries and congestion have been reduced through systematic planning for major
incidents, often involving traffic crashes in heavily travelled urban corridors.
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An effective incident management plan can reduce the risk of turning a relatively minor
incident into a catastrophic occurrence; responsive EMS can minimize trauma losses.

* Evaluate the safety of highway work zones (including those on the interstate highway

system), using surveillance of fatal and nonfatal injuries in such zones.

Traffic Safety Programs

The following actions should be implemented by appropriate agencies with responsibility
for traffic safety efforts designed to reduce injuries and fatalities. For each intervention,
researchers and policymakers should develop a better understanding of the factors that
facilitate or impede safe driving behaviors among various population subgroups, and they
should use these data to target prevention efforts.

* Provide a comprehensive program to combat impaired driving. To be effective in

reducing drunk and drugged driving, programs should incorporate prevention ap-
proaches (including programs for public information and education, schools, em-
players, alcohol servers, and transportation alternatives); deterrence approaches
(including laws, public information and education, enforcement, prosecution, and
adjudication); treatment and rehabilitation approaches; and coordinated program
management with appropriate agencies. As part of this comprehensive program,
alcohol and drug treatment programs should be accessible to impaired drivers, and
the DUI event should be viewed as an opportunity to identify persons needing
treatment, to initiate treatment and rehabilitation, and to prevent future impaired
driving episodes.

Evaluations of community-based interventions such as "designated driver" programs need
to be launched. Campaigns against underage and binge drinking on college campuses
should also use motor vehicle-related injury as one of the outcome measures for evaluation.

* Enhance comprehensive occupant protection programs that educate and motivate

citizens to use available motor vehicle occupant protection systems, including safety
belts, child safety seats, and automatic crash protection (such as airbags) (Figure 4 and
Appendix A, Objectives 9.12and 9.13). A combination of use requirements, enforce-
ment, public information, education, and incentives are necessary to achieve signifi-
cant, lasting increases in safety belt and child safety seat usage.

¢ Establish a comprehensive program to promote motorcycle safety. To be effective in

reducing the number of motorcycle crash deaths and injuries, programs and laws
must address issues of the use of helmets and other protective gear (Appendix A,
Objective 9.14), proper licensing, impaired riding, motorcycle conspicuity, and mo-
torist awareness.
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Figure 4
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Emphasize dangers of excessive speed as part of a comprehensive traffic safety
program. A national campaign must be conducted to educate the public about the
dangers of excessive sperding and aggressive driving behavior. This campaign
should be on the same scale as those aimed at curbing impaired driving and increasing
the use of occupant protection devices. The campaign should inciude efforts to
encourage legislation to ban the use of radar detectors in all vehicles.

Establish and implement a complete traffic records program. A complete traffic
records program is necessary for planning (problem identification), operational
management or control, and the evaluation of state highway safety activities. The
traffic records program should have a data base consisting of crash, driver, vehicle,
roadway, citation or conviction, EMS, health care, and insurance files, and the
program should provide for file linkage. (Data linkage issues are discussed in greater
detail on pages 104-106.)

Develop comprehensive community-based traffic safety programs, including pedestrian
and bicycle safety programs that target defined problems and high-risk populations,
including highway workers. Effective pedestrian and bicycle safety programs are
implemented at the local level, and include education, enforcement, and engineering
components (91, 102).

Provide for an efficient and effective police traffic services program to enforce traffic
laws, prevent crashes, assist the injured, document specific details of individual crashes,
supervise crash clean-up, and restore safe and orderly movement of traffic. Traffic law
enforcement plays an important role in deterring drunk and drugged driving, achiev-
ing safety belt use, encouraging compliance with speed laws, and reducing other
unsafe driving actions. Experience has shown that a combination of highly visible
enforcement, public information, education, and training is necessary to achieve a
significant and lasting impact in reducing crashes, injuries, and fatalities.

Ensure that persons incurring traffic injuries receive prompt and appropriate emergency
medical care. An effective urban and rural system of emergency medical and trauma
care includes comprehensive enabling legislation, regulations, and operational poli-
cies and procedures; a lead agency with resource management responsibility; recruit-
ment of trained personnel; reliable, safe, ambulance transportation; appropriate
medical facilities for seriously injured patients; an effective communications systems
including universal system access numbers such as 911; trauma systems; public
information and education; medical direction; and evaluation. (The Position Paper
on Acute Care Trauma Systems also addresses this topic.)

Establish a comprehensive program to promote traffic safety in highway work zones.
To be effective in reducing the number of motor vehicle deaths occurring among
highway workers in highway work zones, programs must address the issues of training
all traffic control personnel (flaggers), improving the conspicuity of highway workers,
evaluating state highway safety activities as they pertain to highway work zones, and
improving the collection of injury data on highway workers in local, state, and
national data bases.
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How We Get There

A Strategy for Success

The Year 2000 Health Objectives for the Nation call for a decrease in the annual motor
vehicle-related injury death rate from a 1987 figure of 2.4 per 100 million vehicle-miles
traveled (VMT) to no more than 1.9 (Appendix A, Objective 9.3). Even if this objective is
met, however, the number of lives that will be lost as a result of these injuries is still not likely
to fall below 40,000 per year. Constant or slightly decreasing death rates are an improve-
ment over previous trends, but the toll in lives and disabilities is still too high.

How can these levels of morbidity and mortality be reduced significantly? In this paper,
four elements of a comprehensive strategy have been discussed. Although nosingle element
can adequately reduce the impact of motor vehicle injuries, together these four elements
constitute a strategy. The four elements are as follows:

* Leadership, collaboration, and coordination — in the traffic safety, injury control
and public health fields, among different levels of government, and between private
and public organizations.

® Public recognition and support — of motor vehicle injury as an unacceptable,
preventable cause of morbidity and mortality, of the need for increased research
funding and programs, and of tough, effective laws enforcing proven interventions.

° Implementation of proven interventions — such as comprehensive occupant pro-
tection and other traffic safety programs, including laws, enforcement, education,
and engineering interventions; and vehicle safety devices such as airbags and antilock
brakes.

¢ Expansion of the scientific base — to develop and test other effective interventions.

In this section, each of these elements is briefly summarized. In the next section, we discuss
specific recommendations for elected officials, state and local governments, the U.S. De-
partment of Transportation (DOT), the U.S. Department of Health and Human Services
(DHHS), corporate America, private and public employers, the health care community,
academia, and citizen advocacy groups.

Leadership, Collaboration, and Coordination

Many strategies have been at least partially successful in the prevention of motor vehicle
injuries. Passage of safety-related laws, changes in societal norms, enforcement of the laws,
road design, automobile design, and trauma systems all play significant and complementary
roles in preventing motor vehicle injuries and deaths. While the spectrum of solutions is
encouraging, it demands a multifaceted and coordinated approach in order to use resources
as effectively as possible.
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The list of organizations and agencies either directly or indirectly dedicated to the preven-
tion of motor vehicle injuries is extensive. For example, consumer groups are concerned
about auto safety and the high cost of car insurance; insurance companies are concerned
about escalating medical costs; advccacy groups against impaired driving and head injury
associations are concerned about those involved in motor vehicle crashes; government
agencies, such as health, highway safety, and law enforcement, are all interested in protect-
ing the public; auto manufacturers are concerned with the production of safe products at
reasonable prices; hospitals are concerned with providing care but minimizing the financial
impact of uncompensated care; labor organizations — especially those with highway main-
tenance and construction workers — are concerned with preventing work-related injuries;
and medical care professionals are interested not only in caring for injured persons but also
in preventing injuries. (An overview of federal agencies involved in motor vehicle research
or regulation is provided in Table 5.)

Each group or agency has unique reasons for being concerned about motor vehicle injuries
and has unique resources to offer. In combination, these organizations possess financial
resources, scientific expertise, community organization skills, political influence, regulatory
and enforcement authority, and data systems for program planning and evaluation. No
single group or agency can tackle motor vehicle injury prevention alone. To continue the
progress that has already been made in this field, there must be more coordination and
collaboration among all interested parties.

Some interventions are clearly the responsibility of a particular organization or level of
government. For example, developing minimum safety requirements for the design of
automobiles is a federal responsibility, while enacting safety belt laws is a state responsibility.
Enforcement of safety belt laws is carried out by state and local law enforcement agencies.
At the local level, communities should address local traffic safety problems through the
implementation of community traffic safety programs that combine education, engineering,
and enforcement interventions.

The fact that organizations’ interests, jurisdictions, and resources differ should not lead to
conflict and competition for funds within the overall effort. Coalitions can be an effective
way to influence legislators and the public, establish common goals, focus attention on
underfunded areas, and help deliver effective interventions where they are needed most.

Motor vehicle injuries may be one of the few societal problems for which an array of known
solutions, concerned organizations, and resources is available. When communities initiate
broad, multifaceted interventions that bring together the forces of technology, the media,
law enforcement, and product design, success can be achieved. Highway safety is the
responsibility of a broad spectrum of government agencies and private industries (Table 6).
A significant part of the answer to the prevention of motor vehicle injuries lies in coordinat-
ing these organizations and agencies and applying what is already available and known to
work, while supporting and encouraging research in promising new areas.
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Table 5§

Federal Agencies Involved in
Motor Vehicle Injury Research or Regulation

Department of Transportation (DOT)
National Highway Traffic Safety Administration (NHTSA)
Federal Highway Administration (FHWA)

Department of Health and Human Services (DHHS)
Public Health Service (PHS)
Centers for Disease Control (CDC)
National Center for Environmental Health and Injury Control (NCEHIC)
Division of Injury Control (DIC)
National Institute for Occupational Safety and Health (NIOSH)
Division of Safety Research (DSR)
National Center for Health Statistics (NCHS)
Health Resources and Services Administration (HRSA)
National Institutes of Health (NIH)
National Institute on Aging (NIA)
National Institute of Child Health and Human Development (NICHD)
National Institute of Neurological Disorders and Stroke (NINDS)
Alcohol, Drug Abuse, and Mental Health Administration (ADAMHA)
National Institute on Drug Abuse (NIDA)
National Institute on Alcohol Abuse and Alcoholism (NIAAA)
Indian Health Service (IHS)

Department of Commerce (DOC)
(Regulates imported cars)

Department of Defense (DOD)

Department of Education (ED)
National Institute on Disability and Rehabilitation Research (NIDRR)

Department of Labor (DOL)
Occupational Safety and Health Administration (OSHA)
Bureau of Labor Statistics (BLS)

Consumer Product Safety Commission (CPSC)
(Bicycles, bicycle helmets, all-terrain vehicles)

Interstate Comimerce Commission (ICC)
{(Interstate trucking)

National Transportation Safety Board (NTSB)
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Table 6

Major Sponsors of Highway Safety Research

Primary Areas of Emphasis

Organization Human Vehicle Highway Other

Federal Government

National Highway Traffic Safety

Administration X X x*
Federal Highway Administration X X X x®
Centers for Disease Control X X X®
States x4
Private Industry
Automobile manufacturers Xe
Automobile suppliers X
Insurance industry X X Xt
Highway industry X

Crash data collection, maintenance, and analysis.
Special regulatory analysis and motor carrier information systems.,
Research on trauma and injury mechanisms.

The majority of state sponsored safety research is highway-related but a medest amount of human- and
vehicle-related safety research is also conducted,

The majority of the research sponsored by the automebile manufacturers is vehicle-related. However,
evaluations of crashes are also undertaken and some research is conducted on driver-related issues,
such as alcohol-impaired driving.

Crash analysis.

Source: Adapted from (103) which presents a detailed discussion of the complementing organizational
responsibilities of government agencies in metor-vehicle injury prevention research.
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Regulations in the areas of occupant protection, motor vehicle design standards, and motor
vehicle maintenance standards can have a significant impact on the incidence of injury. They
should be developed on the basis of the best scientific information available and tested in a
scientific manner whenever possible. This will be accomplished only if there is communi-
cation between researchers and regulators.

DOT-Sponsored Highway Safety Research

Recently, the Federal Highway Administration (FWHA) and the National Highway Traffic
Safety Administration (NHTSA) jointly funded a Strategic Transportation Research Study
for Highway Safety to assess the adequacy of current research programs to take the lead in
improving the Nation’s safety record (103). A special committee of the Transportation
Research Board, which carried out the study, reviewed the scope, direction, and funding of
highway safety research programs. The panel heartily supports the committee’s recommen-
dations with respect to ways that the process of conducting research could be improved to
encourage innovation and quality of scholarship. These recommendations include the
following:

* The rebuilding and sustaining of programs of long-term research in the mission
agencies.

* Additional annual federal funding of $30 to $40 million (in 1990 dollars), growing
annually at 5% to 7% in real terms over the next S to 10 years, to support long-term
research programs and build the necessary research infrastructure (this recom-
mended funding level would be higher but for the lack of available qualified scientists
to conduct the research).

¢ Use of the recommended additional resources to support a program that emphasizes
peer-reviewed, investigator-initiated research; multiyear funding of research pro-
grams; more flexible funding arrangements; and the education and training of new
researchers.

* Enhanced funding of biomechanics research by DOT to provide the knowledge base
for further advances in injury reduction.

* Support for three to five university centers specializing in human factors and other
highway safety research disciplines to advance the knowledge of effective crash
avoidance strategies.

¢ Anew cooperative program for state-sponsored highway safety research to stimulate
more joint state research on driver- and vehicle-related issues.

DHHS-Sponsored Injury Control Research

To address motor vehicle and other types of injuries as a public health problem, the panel
recommends full implementation of the organizational structure recommendations in Injury,
in America (104). These include establishing of a National Center for Injury Control (NCIC)
within the federal government. The Centers for Disease Control (CDC) is recommended
as an appropriate location for such a center.
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A solid scientific base formed by research would allow DHHS to develop injury control
interventions; to work with epidemiologists and other public health professionals in evalu-
ating those interventions; to serve as an interdisciplinary model and national resource in
injury control for academic institutions, state and local health departments, and others; to
provide standards or serve as a reference laboratory; to increase the visibility of injury
control as a science; and to develop internal expertise in the area of injury to help facilitate
extramural research activities and coordinate national efforts in injury control. Center
activities should include research in epidemiology, biomechanics, behavior, and the clinical
and rehabilitative sciences. The continuing contribution of researchers in traffic safety,
which cuts across several of these disciplines, should be ensured.

The NCIC would have the following functions:

* To coordinate prevention research within and outside the federal government.
¢ To fund research outside the federal government.
* To fund training for researchers in various aspects of injury control.

* To develop intramural research.
To support the functions of the NCIC, the panel recommends the following:

® Allocation of sufficient resources to serve these functions.

° Allocation of positions and funding for research by DHHS for motor vehicle injury
research and prevention (in collaboration with DOT), commensurate with its size
and importance as a public health problem.

* Establishment of an injury control laboratory, but only after sufficient expansion of
the CDC injury control program (see Recommendations to Implementers: Depart-
ment of Health and Human Services, page 126.)

The proposed center should collaborate with federal agencies involved in research in motor
vehicle-related injuries, as well as agencies that have regulatory functions over motor vehicle
travel. (These agencies are listed in Table 5, page 115.) The NCIC should also collaborate
with the Division of Safety Research at the National Institute for Occupational Safety and
Health (NIOSH) to ensure coverage of issues related to work-related motor vehicle injuries.

Public Recognition and Support

Recognition of mmotor vehicle injuries as a public health problem can lead to increased
support for research funding, for acceptance of laws and enforcement, and for existing
programs and technology. In addition, consumer demands for motor vehicle safety features
can continue to expedite safety innovations in vehicle design.

Efforts by advocacy organizations, law enforcement, public health, and safety officials —
primarily at the state level — have produced new-found public support for public education
and for enforcement of state laws requiring responsible behavior by motor vehicle
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operators. Impaired driving laws and laws requiring safety belt, motorcycle helmet, and
child safety seat use are examples of state legislative actions that have saved lives. When
these laws are combined with sustained education and enforcement efforts, roads can be
made even safer.

The lesson of these efforts is clear: strong public policy, law enforcement, and widespread,
yet focused, public education are required to change public attitudes and behavior. In
contrast with earlier highway safety campaigns that emphasized media campaigns alone,
successes during the last decade have been based on comprehensive, multifaceted pro-
grams. Building on this foundation, education can reach more of the public and have a more
lasting impact.

Implementation of Proven Interventions

The effectiveness of various vehicle and highway safety features is well documented and was
discussed earlier. Programs designed to educate the public and enforce traffic safety laws
can reduce the rate of motor vehicle injuries. Finally, passage and enforcement of strict
impaired-driving laws can deter impaired driving and its consequences. Each of these types
of interventions offers unrealized potential to save more lives, if the interventions were
systematically implemented.

Expansion of the Scientific Base

Although proven interventions must be more fully implemented, new research offers the
potential for further interventions, as well as technical support for specific interventions and
public policies. Researchin the areas of biomechanics, Intelligent Vehicle Highway Systems
(IVHS), crash avoidance technologies, occupant protection technologies, driver perform-
ance, trauma care, behavior, appropriate treatment, and highway design must be funded
and sustained to understand the causes of motor vehicle injuries and to design interventions
that prevent them.

Recommendations to Implementers

In this section, recommendations to "implementers" are discussed, with special attention to
the previous four elements: leadership, collaboration, and coordination; public recognition
and support; implementation of proven interventions; and expansion of the scientific base.

Elected Officials

Motor vehicle injuries, unlike many other public health problems, offer many opportunities
for near-term cost-effective interventions. By supporting comprehensive programs, legis-
lative initiatives, and funding of basic scientific research, members of Congress and
other elected officials have a rare opportunity to support programs that represent some of
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the most cost-effective ways to save lives as well as future dollars. This is clearly demon-
strated in the President’s budget discussion on managing risk sensibly (9).

Implementation of Proven Interventions

Motor vehicle safety is a national issue and deserves national attention. Elected officials
should champion motor vehicle safety because of the compelling evidence that proven
interventions save lives and money and because the overwhelming cost-effectiveness of
these interventions is well documented.

The combined federal commitment to motor vehicle safety research is $41 million a year,
but the federal government spends between $12 and $15 billion annually in direct subsidies
to people injured in motor vehicle crashes. Legislators should recognize and emphasize that
far greater amounts can be saved by implementing proven, effective interventions.

Many effective interventions, such as enforcement of laws and ordinances, education, and
trauma systems, can be shown to prevent injuries — especially costly head and spinal cord
injuries — and to save thousands of lives (105). These types of interventions — and results
— are within the legislative realm, and should be promoted by elected officials.

Expansion of the Scientific Base

Beyend drawing national attention to these issues and advocating the implementation of
proven interventions, Congressional leaders and other elected officials can ensure contin-
ued success by maintaining and expanding the field’s scientific base. This means that funding
levels for existing intervention research and surveillance programs within DOT and DHHS
should be expanded. Congressional leaders should also encourage leaders in the private
sector to initiate, sustain, and expand their safety research programs.

State and Local Government

Although some measures to reduce motor vehicle injury must occur at the federal level (e.g.,
motor vehicle safety standards), state and local traffic safety efforts play a critical role in
preventing motor vehicle injuries. State and local governments can play a significant role
in promoting traffic safety by providing leadership, collaborating and coordinating with
other agencies and levels of government, building public recognition and support, support-
ing data and research systems, and identifying local needs.

Leadership, Collaboration, and Coordination

To achieve maximum effectiveness, a state program should be closely coordinated with all
appropriate state and local agencies. Ideally, a state should create a statewide mechanism
for designing an overall injury control plan, with input from the local governments so as to
assure the acceptability and feasibility of the proposed programs. Because injury control
requires the commitment of so many different state agencies, it is difficult for any one agency
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to plan and implement a comprehensive program. A mechanism that has proven successful
in several states is a Governor’s Task Force on Injury Control, either exclusively or partially
dedicated to motor vehicle injury. Such a mechanism draws together interagency resources,
skills, and knowledge and provides endorsement of the program from the highest level.

A successful Governor’s Task Force must have knowledgeable technical support to ensure
that programs are based on the results of sound scientific research or effective programs.
However, the membership of the task force itself should include persons with influence in
the political and private sector communities, such as representatives of law enforcement
agencies, intergovernmental and health care provider associations, insurance companies,
consumer groups, labor organizations, voluntary organizations, state and local elected
officials, educational institutions, and local health departments. Injury control professionals
seldom wield such influence, but they can provide those who do with the data necessary to
persuade decision makers to support injury control programs.

A primary focus and one of the first missions of a Governor’s Task Force should be to
ccmpile statewide data on the extent and type of motor vehicle injury experienced in that
state. In addition, the estimated costs of the injury should be calculated, including both total
societal costs and direct costs to the state — that is, the amount paid for by public funds.
Such information should enable the task force to make informed judgments and recommen-
dations about where to expend resources and estimate the kinds of savings that may be
~ anticipated from implementing counterimeasures.

Some effort should be devoted to cataloging current state programs in injury control. It is
likely that such programs are fragmented and not coordinated with other programs sharing
similar interests. The task force can be instrumental in identifying gaps in coverage and
facilitating better coordination and collaboration among programs. The task force can also
bring strong leadership to the implementation of programs that have proven to be effective
in reducing motor vehicle injury, such as effective laws and enforcement strategies. Col-
laboration with the State Highway Safety Agency (SHSA), which includes the Governor’s
Highway Safety Program, is essential from the outset. The SHSA provides leadership,
state-of-the-art technical information and assistance, data, grants to local communities, and
coordination with other public safety agencies, such as law enforcement and emergency
medical services (EMS).

Another agency that must be heavily involved in any statewide motor vehicle injury control
program is the state health department. One important goal of any state program should
be to institutionalize injury control within existing programs. Although a few state health
departments have developed injury control programs, this has been largely accomplished
with federal funds and institutionalization will require some state core funding for such
programs. In the area of motor vehicle injuries, much can be accomplished if the SHSA and
state health department join forces and increase their collaborative efforts.
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Although federal monies may appropriately be used to initiate programs, ultimately state
and local programs should be self sufficient. Because responsibility for the reduction of
motor vehicle injury requires the involvement of so many different interests and entities, it
becomes difficult to calculate how costs and benefits affect each agency’s budget. It may be
that if more funding were provided to highway engineering, enforcement, and education,
health care costs would be reduced. However, because the specific budgets are quite
independent, it is difficult to arrive at a decision based on the more global view. Itis unlikely
that one state agency will agree to spend more of its budget on a particular program to enable
another state agency to save money. It is this kind of problem that requires high-level
leadership to solve.

Public Recognition and Support

State-level task forces have played an important role in focusing attention on motor vehicle
injury. Over the past 10 years, many state task forces have been established in the area of
impaired driving or occupant protection. These task forces have been instrumental in
initiating legislative and program action. For example, in 1989, the North Carolina Gover-
nor’s Highway Safety Program initiated a statewide task force, appointed by Governor
James Martin, to collect and review injury morbidity and mortality data, develop a plan for
increasing public awareness on injury, and convene the first statewide symposium on injury.
During this same period, the Wisconsin Highway Safety Office and Wisconsin Department
of Health initiated a statewide task force, appointed by Lieutenant Governor Scott
McCallum, to address childhood injury. Both task forces were successful in drawing both

public and political attention to injury prevention and control and have established ongoing
collaborative statewide programs.

Implementation of Proven Interventions

Within each state, the support of the Governor and the legislature is also critical to the
establishment of a statewide motor vehicle injury prevention and control program that is
adequately funded. Their political clout and effort will be needed to enact significant
life-saving legislation and establish self-sufficient programs (106). Local government also
plays a critical role in enacting local ordinances where state laws do not exist and in
supporting law enforcement, EMS, and the establishment of community traffic safety
programs. For example, in Lexington-Fayette County, Kentucky, driver restraint use in-
creased from 36% before adoption and implementation of a local safety belt ordinance to
76% after enforcement began (107). Recently, the first bicycle helmet ordinance in the
United States was enacted in Howard County, Maryland.

Expansion of the Scientific Base

Much of the information needed to quantify the scope of the motor vehicle injury problem
and to evaluate programs is not readily available. Data concerning motor vehicle injury are
far more complete than they are for other major injury types, but even here there is room
for improvement. Leadership at the state level could facilitate the coordination of data
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systems — for example, routine linkage of motor vehicle crash data with medical examiner
files and hospital discharge data.

Leadership at the state level could also encourage the increased use of technology for
purposes of data collection and linkage. For example, the use of bar coding for driver
licenses and vehicle registration could facilitate the recording of this information and reduce
the time required for data collection. Laptop computers could be used in the field for crash
data entry, thus bypassing the time-consuming and expensive process of editing and coding
crash reports as currently practiced in most states.

State-level task forces will become increasingly aware of important questions that remain
unanswered. Especially in times of limited resources, reliable research, evaluation, and
other data are essential for decisions regarding the allocation ot resources. The task force
can play a significant role in steering research resources into those areas that will most
benefit the statewide programs.

Department of Transportation

By statute, the U.S. Department of Transportation (DOT) is the federal agency charged
with responsibility for motor vehicle and highway safety. Under the National Motor Vehicle
and Traffic Safety Act of 1966, DOT is responsible for establishing necessary motor vehicle
safety standards, conducting motor vehicle safety research, and requiring manufacturers to
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