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The objectives of the present study were as follows:

1. To establish the frequency of road-traffic -
accident trauma in a defined area surrounding
the municipality of Odense, Denmark in 1978:

2. To determine the distribution of injured
traffic-accident victims by type of accident
responsible for their trauma:;

3. To characterize the severity of the injuries
sustained;

4, To summarize the nature of the injuries sus-
tained in terms of body regions affected and
region-specific 1lesions.

All data were collected by the Accident Analysis Group which
maintains a trauma registry operating out of the emergency
room at the Odense University Hospital.



Description of the trauma registry

Since February 1972 information on all road-traffic-accident
victims presenting to the emergency room has been collected on

a special registry form. This form includes personal information
on the injured party, medical information about the injuries
sustained, and a description of the circumstances surrounding
the accident. From year to year parts of this form have been
modified to focus on specific research issues. In 1978 AIS
coding was incorporated for the first time. The registry catch-
ment area includes a population of approximately 230,000 persons
living in the mixed urban and rural area surrounding the munici-
pality of Odense, Denmark. The only official emergency medical
facility within the catchment area is at the Odense University
Hospital where accident registration takes place.

The trauma registry records the type of accident in which victims
are involved according to the victim's mode of transport (e.qg.,
bicycle, automobile, walking, etc.) and the type of object with
which the victim impacted. The severity of the injuries sus-
tained by victims is characterized in the registry using both

AIS coding and a designation as to the type of medical management
required by the victim subsequent to treatment in the emergency
room (e.g., follow-up treatment by family practitioner, admission
to hospital, etc.). Also included is a notation as to whether
the victim died of his injuries within 30 days of the accident.

For purposes of the present study the body was divided into the
following nine regions: brain, head (excluding brain), neck,
spine, chest, abdomen, pelvis, arms, and lags. The lesions to
each region of the victim's body were characterized as being
either to "soft tissue" or to "bone or joint" for regions other
than the brain. Brain lesions were characterized as either
suspected concussion, concussion or contusion.

Results

In 1978 3,225 road-~traffic trauma victims were registered in and
around the municipality of Odense. A distribution of these vic-
tims by type of accident is presented in Table 1. Six major
categories of accidents are shown as well as fifteen subcatego-
ries which include reference to the nature of the object impacted
by the victim. Moving objects with which the accident victims
impacted are grouped according to their mass and speed potential
relative to the victim's mode of transport.

For each type of accident the severity of injuries sustained is
represented in two ways. First, a distribution of victims is

given by the highest AIS code which was assigned to their inju-
ries; second, victims are distributed according to the extent of
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the medical management that they required subsequent to their
treatment in the emergency room.

Several useful facts can be discerned in Table 1. First, it is
clear that two-wheel vehicles account for the majority (65.6
percent) of injured accident victims in Odense. Bicycle acci-
dents in particular contribute heavily to the total. For each
type of two-wheeler, bicycle, moped and motorcycle/scooter, the
majority of injured victims results from single-party collisions,
i.e., collisions with stationary objects or falls from the ve-
hicle. (Single-party collisions are designated as collisions
with "other moving or stationary object including road surface"
in Table 1.) Single-party collisions also account for a large
number of victims injured in automobile accidents, although most
such victims result from multi-party collisions. The vast major-
ity of pedestrian victims (77.4 percent) results from accidents
involving heavy moving vehicles.

If attention is turned from the total number of victims resulting
from each type of accident to the number of severely injured
victims, the relative contribution of the accident types changes
somewhat. Of the 75 persons registered whose most severe injury
was assigned an AIS code of 4, 5 or 6, slightly more (29) were
victims of automobile accidents than were victims of two-wheeler
accidents (27). A higher proportion of automobile victims

(3.5 percent) was assigned AIS codes of 4 or higher than was the
case for riders of motorcycles/scooters (3.2 percent), bicycles
(1.2 percent), or mopeds (1.0 percent). As compared to automo-
bile victims, the proportions for the latter two groups are sig-
nificantly smaller at the .0l level. These findings probably
result from differing characteristics of both the accident cir-
cumstances (impact velocities, etc.) and the people involved
(age of victims, etc.).

In terms of the use of hospital inpatient facilities for accident
trauma victims, two-wheelers again contribute the greatest part.
Among victims who did not die as a result of their injuries, ri-
ders of two-wheel vehicles accounted for fully 56.1 percent of
those for whom hospital admission was necessary. The picture
changes however when considering the type of accident which leads
to the majority of fatalities registered. Of the 39 victims who
died within 30 days of experiencing severe accident trauma, 17
(43.6 percent) had been involved in automobile accidents. Fewer,
12 (30.8 percent), were victims of two-wheeler accidents.

Tables 2 through 6 present, for five major types of traffic acci-
dents, the number of victims experiencing injury to each of nine
body regions. For each region, percentage distributions of vic-
tims are shown by type of the severest lesion sustained and
highest AIS score assigned to the region. For the brain, lesions
were classified as suspected concussion, concussion, and contu-
sion. For all other body regions, lesions were classified as
soft tissue, bone or joint, other or unknown. The latter two
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categories were necessary for cases in which it was not meaning-
ful to designate any particular region-specifie 1lesion as
"most severe'".

The information in Tables 2 -~ 6 is useful in determining the
areas of the body which are most in need of biomechanical pro-
phylaxis for specific types of transportation situations. For
all types of traffic accidents, injuries to the brain, head
(excluding brain), arm and leg were most common. A significant
number of chest injuries among victims of automobile accidents
was also noted. As expected, brain and head injuries tend to
represent the severest injuries sustained in terms of the

threat to life. Chest and abdominal injuries among automobile-
accident victims were also frequently life threatening. The
majority of brain lesions were classified as concussions in all
types of accidents. Most frequently, for all types of accidents
and all kody regions (other than the brain), the severest lesion
sustained was a soft-tissue lesion.

Discussion

In setting priorities for the study and implementation of bio-
mechanical methods to reduce the physical injury caused by im-
pacts, a diverse set of interdependent criteria must be con-
sidered. The questions of what is important, what is necessary,
and what is possible must all be considered simultaneously. The
value of hospital-based data in suggesting the answers to some
of the relevant questions has been demonstrated many times.
Important clues as to which problems are most in need of imme-~
diate attention and which problems are not are often forthcoming
from such data. Nevertheless, it is important to bear in mind
the limitations of hospital-based data in general, including the
data of the present study.

First, it must be emphasized that the results of the 1978 regi-
stration of traffic-accident trauma in Odense cannot be used
directly to determine either the risk of having a given type of
accident, or the risk of sustaining injury having had an acci-
dent of a particular type. Precise calculation of both types
of risk would only be possible if all accident victims in the
Odense area were registered regardless of whether injury was
sustained or not. Experience has shown clearly however that
many people involved in accidents do not seek emergency medical
care and therefore are not registered. The probability that
such care is sought is influenced by such diverse factors as the
age of the person involved in the accident, the time and place
of the accident, and the drama surrounding the accident as
viewed by witnesses.

Despite the rather uncontrolled nature of the de facto sampling
which is taking place, local experience has demonstrated clearly
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that nearly all of the relatively severe traffic-accident injuries
are recorded. As the first aim of accident prevention must be to
reduce the occurrance of tragic trauma, i.e. fatal and permanently
disabling or disfiguring injuries, the information collected by
the registry would seem to be that of greatest inherent value.

The findings of the present study demonstrate, among other things,
that a good deal more work needs to be done to improve restraint
systems and steering column characteristics of automobiles. It
is also clear from the data that bicyclists would profit con-
siderably from use of some sort of head protection. 1In fact, the
whole area of head protection for riders of two-wheel vehicles
would seem to warrant further study.
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