CHAPTER I

Car

INTRODUCTION

Motor vehicle fatalities are the leading cause of injury death in every
developed nation. In 2005 in the United States 120 people died per day
in traffic crashes, and traffic crashes were the leading cause of death for
every age from 2 through 34. Motor vehicle crashes also cause nonfatal
serious injury, such as traumatic brain injury and spinal cord injury. On
an average day in 2005, over 9,000 Americans were injured seriously
enough in traffic crashes to seek medical attention in hospital emer-
gency departments.

Fortunately many policies can help reduce traffic injuries. Using a
matrix (Table 1) developed by Bill Haddon, we can first divide policies
into three categories: those focused on (1) the human (e.g., the driver),
(2) the vehicle, and (3) the road. We can also divide policies into three
categories: those focused on (a) the pre-event (preventing the colli-
sion), (b) the event (reducing the immediate harm caused by the colli-
sion), and (c) the postevent (ameliorating the injury and preventing
further injury).

The first seven success stories in this section focus on the human, and
the first three deal with policies that attempt to reduce alcohol-related
injuries. Alcohol consumption is a risk factor for serious automotive
injury; indeed, it is a risk factor for virtually every type of injury. Policies
that raise the minimum legal drinking age, increase the likelihood of
being caught drunk driving, and raise the penalties for being caught are
designed primarily to reduce the chances of a crash by changing driver
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TABLE T
Haddon matrix

Human Vehicle (agent of injury) Environment
Pre-event 1 4 7
Event 2 S 8
Postevent 3 6 9

behavior (Cell 1 in Table 1). The focus is on the pre-event. In addition,
alcohol in the body tends to increase the seriousness of injury once a
collision has occurred. It is a myth that a drunk person is less likely to
be injured during a crash or fall because relaxed. The evidence shows
conclusively that in the same collision a drunk individual is far more
likely to be injured severely than others who have not been drinking
(Evans 2004). The fourth success story (graduated driving licenses)
deals with policies that focus on the pre-event and are designed to
reduce injuries to the young, inexperienced driver.

In the next three success stories, the focus is on changing human
behavior to reduce the seriousness of injury once the collision has
occurred (Cell 2). The goal is to reduce the injuries caused by the
“second collision,” when the human body decelerates into the interior
of the vehicle or some other object. Seat belts, helmets, and child safety
seats do little to reduce the likelihood of collisions but protect the
human during the event (crash) phase of the incident. However, the
occupant must take appropriate action for the devices to have a benefi-
cial effect: the motorist has to “buckle up,” to wear the motorcycle
helmet, or to strap a child into the child safety seat.

Some of the most important changes in motor vehicle safety in the
past half-century have been safety improvements to the vehicle itself.
These improvements include better headlights and brakes, energy-
absorbing steering columns and laminated front windshields, head rests
(reducing whiplash injuries), seat belts with shoulder straps, and air
bags. Some of these changes reduce the likelihood of collision (e.g.,
headlights, brakes; Cell 4); some primarily reduce the likelihood of
immediate injury once the collision occurs (e.g., air bags, steering
column and windshield improvements; Cell 5); and some reduce the
likelihood of subsequent injury (e.g., improvements in gas tanks that
lessen the likelihood of fire after the collision; Cell 6). Many of these
changes are “passive” safety measures; that is, they do not require the
motorist to do anything to be protected.
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In the United States in the late 1960s and early 1970s the forerunner
of the National Highway Safety Administration mandated many safety
standards for new motor vehicles. It is estimated that by 1980 these
standards had reduced occupant deaths by some 40 percent (Crandall
et al. 1986). Virtually all developed countries now have similar safety
standards for automobiles.

Three success stories in this section deal with changes in the motor
vehicle. The third brake light reduces the likelihood of collision (Cell 4),
and energy-absorbing steering columns and air bags reduce the likeli-
hood that the second collision will cause serious injury (Cell 5). An
additional success story deals with the gasoline that is used to power the
vehicle; getting the lead out of gasoline reduces the likelihood of lead
poisoning to people in the community.

Roads are much better than they were a half-century ago, reducing
the likelihood of collision (e.g., better lighting; Cell 7) and the serious-
ness of a collision (e.g., deformable lampposts; Cell 8). Sometimes road
improvements do both; for example, improved guardrails keep an out-
of-control motorist from crashing into other cars or unmovable objects
and make it less likely that the motorist will suffer serious injury from
colliding with the guardrail itself (Cell 8).

Speed bumps cause motorists to slow down and thus protect pedes-
trians and other vehicles (Cell 7). Indeed, there a score of other “traffic
calming” road measures, including chicanes (road narrowings that alter-
nate from one side of the street to the other, forming S-shaped curves)
and neckdowns (sidewalk extensions at intersections that reduce road-
way width from curb to curb), which help keep pedestrians safe (Elvik
2001). At the extreme, one way to protect pedestrians is to ban motor
vehicles entirely from an area, as by the creation of pedestrian streets.

The final three success stories in this chapter deal with measures that
change the roadway. Roundabouts and guardrails reduce both the like-
lihood and the seriousness of injury (Cells 7 and 8). Crash cushions
largely reduce the severity of injury once the collision has occurred (Cell 8).
These are three of the many types of road improvements that have made
driving so much safer (but still not safe enough).

The Centers for Disease Control and Prevention (CDC) calls the
improvements in traffic safety in the United States a “twentieth century
public health achievement” (CDC 1999). The creation of an excellent
data system by the National Highway Traffic Safety Administration
enabled scientists to determine the main factors affecting road safety
and which public policies were and were not effective (Waller 2002). Yet
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