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MAIN MESSAGE

Altogether 18 of 191 patients were deemed 

to have sustained survivable injuries while 

also being accessible for treatment.

Half of those who died had intoxicating 

substances in their bloodstream.

An optimalisation of the trauma treatment 

or earlier intervention after the time of 

injury is unlikely to have resulted in fewer 

deaths.
BACKGROUND Studies of the epidemiology of deaths from violent causes can provide 
valuable information for the treatment of traumas. We wished to ascertain whether the 
victims had survivable injuries and were accessible for treatment at the time of discovery 
of the injury. The purpose was to identify areas of intervention that may help save lives.

MATERIAL AND METHOD An overview of deaths from violent causes in Hordaland County 
in 2003 and 2004 was retrieved from the Cause of Death Registry, and information from 
autopsy records, hospital records and police reports was reviewed. In each case, an assess-
ment was made of whether the injuries were survivable. If the patient was alive and could 
be reached and treated at the time when the incident was reported, he/she was defined as 
accessible for treatment.

RESULTS Altogether 191 deaths were included. We assessed the injuries as survivable in 
26 cases. A total of 18 of these 26 patients were also assessed as accessible for treatment. 
All of these 18 patients died from falls or traffic accidents. 11 of the 18 patients were in the 
age group 75 years or older; this age group accounted for 41 cases (21.5  %) of the total 
material. The records showed that in 12 of these 18 cases, it had been decided following 
an overall assessment not to initiate, or to discontinue, further life-saving treatment.

INTERPRETATION A small number of patients were deemed to have sustained survivable 
injuries while also being accessible for treatment. The results indicate that primarily efforts 
to prevent injuries will help reduce the number of deaths from violent causes.
In the Cause of Death Registry, «violent
death» is defined as death from an external
cause, such as injuries and poisonings resul-
ting from accidents, self-harm (suicide) or
homicide (2). To reduce the number of such
deaths, it is essential to identify the factors
that may determine the outcome after such an
event. In Norway, some studies of seriously
injured patients and people who have died
from external causes have been undertaken,
which in addition to an identification of those
affected have included the mechanism and
scope of their injuries. However, there are no
unambiguous conclusions regarding the
number of these deaths that could have been
prevented (3 – 5). A study that not only focu-
ses on descriptive data, such as the circum-
stances of the accident and the characteristics
of those affected, but also investigates
whether the injuries were survivable, will
provide a better indication of the possible
benefits of an increased focus on trauma
treatment, early intervention by bystanders
and preventive efforts. When the accident has
taken place and has been reported, it is crucial
that those injured are available for provision
of help by the health services. The objective
of this study was to assess the number of
people who could have been saved by opti-
misation of their treatment.

Material and method
The study is a retrospective review of deaths
from violent causes and accidents in Horda-
land County during the years 2003 – 2004.
Permission for use of the data and exemption
from the duty of confidentiality were granted
by the Regional Committee on Medical and
Health Research Ethics, Norwegian Social
Science Data Service, the Norwegian Direc-
torate of Health and the Director of Public
Prosecutions. Lists of people who had died in
Hordaland County and whose cause of death
was coded as V01-Y81 in the ICD-10 system
were retrieved from the Cause of Death
Registry. These codes are used for deaths
from external causes. Inclusion and exclusion
of patients are shown in Figure 1. Persons
who died at Haukeland University Hospital
after accidents that occurred in other counties
were excluded, and so were people who had
been resident in Hordaland, but had fallen
victim to an accident that had occurred in
another county. Patients with plain poisoning
as their cause of death were excluded, while
patients who succumbed to trauma, drow-
ning, fire or hypothermia while intoxicated
were included. Patients older than 64 years
with simple fracture injuries sustained from a
fall at ground level and who died from
sequelae/other illnesses were also excluded.
These exclusion criteria were applied in order
to permit comparison with previous studies
of traumatic deaths in Norway (3). Inclusion
and exclusion were primarily based on ICD-
10 codes in the Cause of Death Registry.
Wherever there was room for doubt, we
consulted the patient records.
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Figure 1  Inclusion and exclusion criteria in our study of deaths from violent causes or accidents in Hordaland 
County, 2003 – 2004. A large proportion of those excluded are simple fractures in persons over 64 years and 
poisonings
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Figure 2  Age and gender distribution of patients who died from violent causes or accidents in Hordaland 
County 2003 – 2004
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To find information, searches were made
in record systems and forensic archives with
the aid of personal ID numbers. In the cases
where neither a forensic report nor a patient
record was available, we collected police
reports. No active searches were made in
ambulance archives, but ambulance reports
had in most cases been appended to the
forensic autopsy reports and could be revie-
wed. For 26 patients, no forensic autopsy
reports, hospital records or police reports
were available. These patients were exclu-
ded from the study. After all exclusions,
information on 191 deaths was available.
Autopsy reports were available for 173 of
the patients.

For each individual patient, we registered
information on their age, gender, type of
event, place of injury, scope of injury, time
of injury, time elapsing from injury to death,
influence of medical drugs/intoxicating sub-
stances, the type of health personnel who
treated the patient, whether cardiopulmon-
ary resuscitation had been provided prior
to the arrival of health personnel, and the
patient’s clinical status (Glasgow Coma
Scale, respiration rate, blood pressure and
oxygen saturation (spO2)), pre-hospital and
upon arrival at the hospital.

Two experienced forensic pathologists
jointly reviewed the available information
for each individual patient and assessed
whether the injuries were survivable. This
assessment was based on forensic medical
experience of examining patients who were
dead or severely injured. The assessment of
whether the injured patients were available
for treatment was based on the time when
the injury was reported to the police or the
health services. The response time has not
been taken into account, and the assessment
assumes that the response time was not
decisive for the outcome. Those patients
who were alive when the accident was
reported were counted as available for treat-
ment, unless they had died before being
extracted (for example from a car wreck) or
unless later examination showed that the
patient most likely had no cerebral circula-
tion at the time of reporting. Assessments of
whether the patient was alive when the acci-
dent was discovered were made post-hoc on
the basis of documentation including infor-
mation in hospital records. In most cases, the
records stated that the patient was dead at the
time of reporting, or this was evident on the
basis of information on common post-mor-
tem changes such as reduced temperature,
post-mortem lividity, rigor mortis and
decomposition. In a few cases, the time of
death could be somewhat uncertain on the
basis of ambulance and/or hospital records.
In such cases, the discovery of major inju-
ries revealed by the autopsy, for example a
Tidsskr Nor Legeforen nr. 1, 2014; 134
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severed spinal cord or large contusions to
the brain, were interpreted as evidence that
the patient had died immediately after the
accident.

Results
Altogether 191 deaths were included in the
study. Of these, 48 were women and 143 were
men, with an average age of 50.7 years
(Figure 2). A total of 173 persons were autop-
sied. The mechanisms of injury are shown in
Table 1. Injuries from falls are categorised as
blunt force, and elderly patients accounted
for a major proportion of this group.

Analyses of intoxicants, with a broad
screening of blood, urine or aqueous
humour, were undertaken in all cases when
an autopsy had been conducted and material
was available (n = 173). No analyses for
intoxicants were undertaken in those 18 per-
sons who had not been autopsied. Altogether
45 persons had a detectable amount of alco-
hol in their bloodstream. This finding of
alcohol was not registered in those cases in
which it was clear that the alcohol content
was caused by decomposition processes.
Benzodiazepines were detected in ten of the
patients, five had narcotic substances in their
bloodstream, and combinations of both
types of substances were found in 25
patients. The remaining 88 patients had no
intoxicating substances in their blood-
stream. In other words, intoxicating substan-
ces were found in more than half of all
patients exposed to accidents, suicides and
homicides.

Based on the scope of injury, it was esti-
mated that 26 patients had injuries that were
survivable, and 165 patients had injuries that
were not survivable. At the time of report-
ing, 33 patients were available for treatment,
whereas 158 patients were not.

Eighteen patients (9.4  %) had sustained
injuries that were survivable and were also
available for treatment (Table 2). All of
these 18 patients had traffic accidents or
falls as their mechanism of injury. All 18
patients had sustained contusions and died
from their injuries or sequelae such as organ
failure, infections or embolisms (Table 3).
Of these 18 patients, 11 were in the age
group 70 years or older, while this age group
accounted for 41 of 191 persons in the mate-
rial. Injuries from falls were clearly pre-
dominant among these 11 patients. In 12 of
18 cases, it had been recorded that following
a comprehensive assessment, no further
treatment had been initiated, or life-saving
treatment had been discontinued. None of
the victims of suicide or homicide had inju-
ries that were survivable while also being
available for treatment. In the entire mate-
rial, first aid had only very rarely been given
before the arrival of health personnel.

Discussion
Identification of those who die and from
what causes is essential for drawing any
conclusions regarding how trauma treatment
can be optimised and what kinds of preven-
tive efforts should be prioritised. Hordaland
is a medium-sized county with dispersed
settlement as well as urban areas. The
county accounts for approximately one-
tenth of the Norwegian population (4, 5). A
study on the basis of the list of deaths from
violent causes or injuries in Hordaland
County in 2003 – 2004, issued by the Cause
of Death Registry, may therefore be repre-
sentative for this type of death in Norway. In
our material, some of the patients who died
from such causes had injuries that were
deemed to be survivable while also being
available for treatment at the time when the
accident was reported. These are the persons
who could theoretically have been saved.
They had some features in common that
distinguished them from the large group for
which intervention was deemed possible. A
large proportion of them were older than 75
years, and all had died after falls or traffic
accidents. In Finland, a country which is
comparable to Norway, Korhonen and colla-
borators have also shown that the number of
deaths caused by falls has increased among
older people since 1971 (6). Many of the
patients who were deemed as having been
possible to save were older than 75 years,
and the decision to discontinue their treat-
ment had been made after a comprehensive
assessment. Many previous studies have
pointed out a trend towards a higher percent-
age of elderly people among those who die
from violent causes or accidents (7, 8). It is
interesting to note that many of those pa-

tients whom we deemed it possible to save
were exactly such elderly people who had
sustained fall injuries inside or outside their
home. In some elderly patients, sequelae
may also result in a larger scope of injury
than is seen among healthy young people.
This indicates that reducing the tendency of
older people to fall may prevent deaths (6,
9). If we consider all deaths caused by falls
among elderly people, this will account for a
large proportion, since prevention will also
have an effect in cases where the injuries
primarily were non-survivable. This will
most likely apply to a large proportion of the
patients whom we chose to exclude from the
study, for example people over 64 years with
simple fractures (Figure 1).

Table 1  Mechanisms of injury for deaths 
from violent causes and accidents in Horda-
land County 2003 – 2004

Type of event Number

Blunt force injury 43

Strangulation/asphyxiation 42

Traffic accident 38

Drowning 31

Gunshot injury 11

Sharp force injury  8

Fire  7

Hypothermia/asphyxiation as 
a result of an improper recumbent 
position  6

Other transport-related accident  5

Table 3  Scope of injury/cause of death for patients who were available for treatment and had 
sustained survivable injuries (n = 18)

Scope of injury/cause of death Number

Contusion: thorax, abdomen and pelvis  5

Contusion: major head injuries  7

Sequelae (infections, embolisms, organ failure) from contusions  6

Total 18

Table 2  Patients with potentially survivable injuries who were available for treatment

Survivable 
injuries 

Non-survivable 
injuries Total

Available for treatment 18  15  33

Not available for treatment  8 150 158

Total 26 165 191
Tidsskr Nor Legeforen nr. 1, 2014; 134   29
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The death certificates documented that
for some of the patients with potentially sur-
vivable injuries no life-saving treatment,
such as respirator or surgery, had been initi-
ated, or active treatment had been disconti-
nued after a comprehensive assessment. Age
and co-morbidity play a role, and it is diffi-
cult to conclude that more of these 12 pa-
tients could have been saved by optimising
their initial trauma treatment. This notwith-
standing, it is clear that rapid intervention
after accidents must always be recom-
mended (10, 11).

Assessment of the mechanism of death-
related injury from violent causes or acci-
dents will frequently be complicated by the
fact that there are no witnesses to the event
itself. In addition to investigations at the site
of the accident, examinations of the injured/
deceased person will therefore often yield
the most reliable information. The quality of
this study is increased by a high autopsy
rate, especially with regard to assessments
of the mechanism and scope of injury; this
has also been focused on in other studies (3,
8, 12, 13). Some studies similar to ours have
chosen to exclude persons who have died
from hanging, strangulation, drowning or
fire (8, 14). These account for a large group
in our study, and a direct comparison is
therefore difficult. We can nevertheless see
similar tendencies in terms of the age and
gender distribution and in the fact that a
large proportion of the victims die at the
scene of the accident (3, 6 – 8, 14).

It is characteristic of suicides and homi-
cides that they often lead to a swift fatal out-
come. In our material, none of these persons
had injuries that were survivable while also
being found alive. Prevention of suicides is
essential to reduce the number of such
deaths (15, 16).

In nearly half of the persons who died,
intoxicants were detected by biochemical
testing; this could be seen in victims of acci-
dents, suicides and homicides. The use of
intoxicants is thus an important negative
factor with regard to deaths from violent
causes or accidents, even though in some
persons the serum concentration was too
low to conclude that they had been under the
influence of intoxicants at the time of death.
Others have also found that the use of
intoxicants was associated with fatal head
injuries (17) and suicides (18).

Two experienced forensic pathologists
have assessed whether the registered inju-
ries could have been survivable. In a large
majority of the cases (86  %), the victims had
sustained injuries that were deemed to be
non-survivable. We may ask whether foren-
sic pathologists assess injuries in the same
way as trauma surgeons/anaesthesiologists.
The difference in assessment is unlikely to

be very large, since forensic pathologists
also assess injuries on critically injured
patients. Assessment of the injuries after the
fact may in some cases present difficulties in
obtaining a correct description of the scope
of injury. Since the assessment of the various
deaths was done in parallel, it was easier to
ensure that the assessments did not vary over
time.

Previous studies have shown that a large
proportion of the victims die at the scene of
the accident (3), and this is clearly reflected
in our material, in which 93  % of the patients
were not available for treatment. The reason
was that in a large number of cases, the
injury was not discovered before the patient
was already dead.

The material shows that once an accident
has taken place and has been discovered,
few of those who die would have been likely
to be saved. This shows that primarily it is
preventive efforts that can reduce the num-
ber of deaths from violent causes and acci-
dents. Increased attention to the proclivity of
older people to fall and prevention of suici-
des and the use of intoxicants can save lives.
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