
accident by interviewing the occupants and
witnesses. He or she also collects informa
tion from police records and interviews
relatives about the victim, his or her health
and life events. The physician, usually a
forensic pathologist, collects medical re
cords of those involved. The vehicle engineer
inspects the vehicles' technical condition,
examines the marks left by the vehicles and
carries out the reconstruction calculations
with the road safety specialist. The road
specialist examines the condition and geo
metric features of the road, sight distances,
and attention is also paid to current
circumstances.

The team produces a final report includ
ing a description of the course of events, the
key occurrence defined as the last essential
event (or events) occurring before an acci
dent, and its consequences, and risk factors,
and then makes safety proposals.

Present data

Data for this study came from files of the
accident investigation teams and comprised
all traffic fatalities in which the team
considered driver's intention the probable
or possible key occurrence in the accident
(n=99). Passenger and pedestrian fatalities
were excluded.

Background factors

In addition to the information on vehicles,
driving conditions and the sequence of
events in the accident, the present data
included the victim's recent life events
(death or loss of next of kin, divorce,
problems with personal relationships, legal
problems, difficulties with work, loss or
change of job, moving, beginning of stu
dies, loss of property, financial difficulties,
change in health), presence of any mental
disorder for which the victim had received
treatment from a psychiatrist (detailed
diagnoses were not available), physical
diseases and history of problems with use
of alcohol (informed by a relati@te/next of
kin or stated in medical records), and
probable state of mind at the time of
accident if clearly unusual or deviant
behaviour shortly before the accident was
noticed. A previous suicide attempt, cx
pression of suicidal thoughts, suicide notes,
hopelessness or other clearly suicidal beha
vior, such as making preparations for
death, demonstrating or rehearsing suicidal
acts, were considered as showing an inten
tion to die.

ANNAKATRI OHBERG, ANTTI PENTTILA andJOUKO LONNQVIST

Non-fatal traffic accidents have sometimes
been claimed to be unrecognisedsuicide
attempts (Grossman et a!, 1993), and
single-car fatalities in particular may dis
tinguish suicides (Phillips, 1977). The pro
portion of suicides in motor vehicle driver
fatalities has been estimated to be less than
5% (Noyes, 1985).

The aim of this study was to examine the
proportion of suicides among driver fatal
ities and the extent of under-recording
resulting from any misclassification, and its
effect on suicide rate. Additionally, features
and background factors associated with
driver suicides were analysed.

METHOD

The assumption that some driver fatalities
are misclassified was studied by comparing
findings based on data collected by accident
investigation teams with the number of
driver suicides reported in the official
statistics. The study involved all motor
vehicle driver fatalities in Finland between
1987 and 1991.

Accident investigation teams

Finnish traffic safety authorities and insur
ance companies have been maintaining
accident investigation teams since 1968.
Altogether, 13 centrally coordinated teams
cover the whole country, one in each
province and one in the city of Helsinki.
The team consists of a police officer, a
vehicle engineer, a road specialist, a physi
cian, and other specialists if needed, such as
a psychologist or a railway specialist. By
using a standard format, the teams investi
gate all motor vehicle accidents involving
the death of a driver or passenger. The team
collects detailed information on all partici
pants, vehicles, roads and circumstances to
analyse their involvement in the accident
(Hantula, 1992).

The police member summons the team
to the site,andgathersinformationon the
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Background Tostudydriversuicides,

allmotor vehicledriver fatalitiesin Finland
from 987 to 1991were analysed.

Method Caseswere collectedfrom

alldriver fatalities (n=1419),asthosethat

accidentinvestigationteamsconsidered

possiblesuicides(n=99). Drivers commit

ting suicideclassifiedaccordingto ICDâ€”9

bytwo forensicpathologistswere selected
ascases(n=84). Drivers of unintentional
motor vehiclefatalitiesserved asthe

control group.

Results While5.9%ofalldriver

fatalitieswere classifiedassuicides,

the figure giveninthe official statistics

was2.6%.Driver suicidesaccountedfor

1.2%ofallsuicides.Fiftyper centofdriver
suicideswere committed by menaged

between ISand 34 years.Thevictims
hadoftensufferedfrom life-event stress,

mentaldisordersand hadalcoholmisuse

problems.Thecaseswere usually

head-oncollisionsbetween two vehicles

with a large weight disparity.

Conclusions Misclassificationofdriver

suicidesdoesnot significantlyinfluencethe

total suiciderate.However, peoplewho

commit suicideby this method couldoften

be recognised,and preventionofthese
eventswould improve traffic safety.
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Age groupSuicide rate by

vehicular crashOther

driver

fatalityrate15â€”240.9

(0.18â€”1.6)12.9(10.2â€”15.6)25â€”340.52

(0.0Iâ€”¿�I.0)6.13(4.4â€”7.9)35â€”640.37

(0.09â€”0.64)4.9(3.9â€”5.9)65+<0.1

(0â€”0.45)6.1(4.2â€”8.0)Total

15+0.42

(0.22â€”0.63)6.7(5.9â€”7.5)RESULTS

AgegroupMen

n/n% (95%CI)Womenn/n% (95%Cl)Total n/n%(95%Cl)15â€”2425/3976.3

(4.1â€”9.2)4/646.3 (1.7â€”15.2)29/4616.3(4.3â€”8.9)25â€”3417/2118.1

(4.8â€”12.6)4/458.9 (2.5â€”21.2)21/2568.2(5.2â€”12.3)35â€”6432/4077.9

(5.4â€”10.9)2/952.1 (0.3â€”7.4)33/5026.6(4.6â€”9.1)65+1/1870.5

(0.02â€”3.0)0/1301/2000.5(0.02â€”2.8)Total
15+74/12026.2

(4.9â€”7.7)10/2174.6 (2.2â€”8.3)84/14195.9 (4.8â€”7.3)

Death certificate and autopsy
findings

The official classification and cause of death
and forensic toxicological findings of alco
hol were recorded from the death certificate
and autopsy report. Autopsy was performed
in all of the cases. Relevant acute use of
alcohol was defined here as blood alcohol
concentration (BAC) of 0.05% (weight by
weight) which is the legal limit for driving in
Finland. The official investigation of death
was always carried out separately and
independently from the investigation team's
survey.

Cases

Based on the information collected in the 99
cases considered possible or probable sui
cides by the teams, the manner of death
(suicide, unintentional, undetermined) was
assessed by two forensic pathologists accord
ing to ICDâ€”9(World Health Organization,
1978). In cases of disagreement, classifica
tion was agreed by common consent, and
those cases finally classified as suicides were
included in the study (n=84). The excluded
1S cases, involved 10 that were considered to
be undetermined and five considered to be
unintentional deaths.

Controls

A control driver for each case driver was
randomly selected from all traffic fatalities in
which the accident investigation team did not
suspect suicide intention as the key occurrence
ofthe accident. Similar data were collected for
these drivers as for the cases. Drivers of motor
vehicle fatalities that were considered
certainly unintentional by one forensic

pathologist (A.O.) became the control group.
Controls were matched with the cases by age
(Â±2.5 years),gender,marital status,occupa
tion (five classes) and the time of the year
(season) when the accident took place ( Â±1.5
months).

Driver suicides in the official
statistics

Over the study period, 37 driver fatalities
were officially classified suicides. All of
these deaths were also considered suicides
in the present study. The cases included in
the present study that had not been officially
classified suicides (n=47) were compared
with the official driver suicides.

Statistical methods

Cases were divided into age groups: 15â€”24,
25â€”34,35â€”64and 65+. The proportion of
suicides among all driver fatalities and the
proportion of driver suicides among all
suicides in each age group were calculated.
Suicide rate by vehicular crash for each age
group was calculated by relating number of
suicides to the mean same-age population
per 100 000 inhabitants between 1987 and
1991. For the proportions and the rates,
95% confidence intervals based on the
Poisson distribution were calculated (Gard
ncr & Altman, 1992). The measure of
association between driver suicides and
variables of interest was the McNemar's
test for matched pair analysis. The cases that
had not been officially classified suicides
were compared with the official driver
suicides by using Fisher's exact four-fold
table x2 test (Campbell & Machin, 1992).

Table 2 Mean(95%Cl) annualdriver suiciderate

and other driver fatality rate per 100 000 population

for various agegroups in Finland in 1987â€”1991

Between 1987 and 1991, 1419 motor

vehicle driver fatalities took place in Finland
(Central Statistical Office of Finland, 1989â€”
1992). Of these victims, 99 were considered
probable or possible suicides by the accident
investigation teams, and 84 were classified
here as suicides. Annually, on average, 17
such cases (range 13â€”21)took place. Se
venty-four (88%) of the victims were male
and 10 (12%) female. These 84 cases
accounted for 5.9% (95% CI 4.8â€”7.3%) of
all drivers who died over the study period,
the proportion being highest for 25- to 34-
year-olds (Table 1). Suicide rate by vehicular
crash as well as other driver fatality rate was
highest for the young, aged 15â€”24(Table 2).
Accordingly, the proportion of suicides by
this method declined by age (Table 3).

The official classification of death for
the 84 cases involved 37 (44%) suicides, 27
(32%) unintentional and 20 (24%) unde
termined deaths, suggesting that 2.6%
(95% CI 1.8â€”3.6%) of drivers who had
died in motor vehicle fatalities had com
mitted suicide. These officially reported
cases accounted for only 0.5% (CI 95%
0.35â€”0.68%) of all suicides over the study
period. All driver fatalities over the study
period that were officially classified sui
cides were also considered suicides here.
Among the study cases that were not
officially classified suicides, 15- to 24-
year-olds and drivers under the influence
of alcohol were less frequent than in the
official driver suicides. Otherwise no sig
nificant differences between the two groups
were apparent (Table 4).

Table I The proportion (95% Cl) ofdriver suicidesofall driver fatalities by age and gender in Finlandfrom 1987

to 1991
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AgegroupMen

n/n% (95% Cl)Women n/n% (95% Cl)Total n/n% (95%Cl)15â€”2425/7503.3

(2.2â€”4.9)4/1303.1 (0.8â€”7.7)29/8803.3(2.2â€”4.7)25â€”3417/11701.5

(0.7â€”1.5)4/2002.0 (0.5â€”5.50)21/13701.5(0.9â€”2.3)35â€”6432/29921.1

(0.7â€”I.5)2/8750.23 (0.03â€”0.8)33/38670.9 (0.6â€”I.2)65+1/7450.13

(0.0 Iâ€”¿�0.8)0/30401/10490.1 (0.0I-OS)Total

15+74/56571.3

(1.0â€”1.6)10/15090.6 (0.3â€”1.2)84/71661.2 (0.9â€”1.4)

A

n=47

%B

n=37

%@2pGender:

men/women87/1389/II0.004IAgegroup:

15â€”2423495.840.02925â€”3426240.02I35â€”6449274.

170.068965+2.100.02IPassengercar91920.11ISingle-carcrash13190.600.635Head-oncollision83810.05ILargeweightdisparity'81780.080.990Passengers

involved2.15.40.050.820Life

event stress8I780.06IMentaldisorders45410.530.620Previoussuicideattempt8.5190.920.338Problems

with alcoholISII0.140.717BAC@O.05%(w/w)19466.630.019Confused

stateofmind19461.040.457Physical

illnessI I5.40.330.573

@1kb1e3 The proportion (95% CI) ofdriver suicides ofall suicides by age and gender in Finland in 1987â€”1991 was slightly although not significantly more
common among the case drivers than the
controls. Acute use of alcohol was fre
quently found in both groups. Moreover,
no significant differences between the two
groups were noticed regarding confused or
angry state of mind at the time of the
accident, or in physical illness (Table 5).

DISCUSSION

Suicides among driver fatalities

To our knowledge, this is the first nation
wide controlled study of driver suicides. The
results imply that at least 5.9% of motor
vehicle driver fatalities over the five-year
period were suicides, a frequency of 32 per
million driving licences. This proportion is
significantly greater than the 2.6% given in
the official statistics. Our findings suggest
that less than half (44%) of these suicides
are recorded. An obvious explanation for
this difference is much more thorough
information gathered by the investigation
teams than by officers in regular investiga
tion of death. Therefore, in the present
study, more driver fatalities met the ICDâ€”9
criteria for suicide. According to several
variables, these â€˜¿�additional'suicides re
sembled the officially classified driver sui
cides, but involved more middle-aged and
sober drivers.

The present figure for driver suicides is
higher than those reported from Baltimore
(1.7%; Schmidt et a!, 1977), the UK (2.7%;

Jenkins & Sainsbury, 1980), and Norway
(2.3%; Morild, 1994), which may be due to
higher total suicide mortality in Finland than
in those countries. Our finding is consistent
with a previous study from Finland (also
based on data collected by the accident
investigation teams), which suggested an
increasing trend in driver suicides between
themiddleofthe 1970s(1.1%) andthemid
1980s (6.8%) (Keskinen & Pasanen, 1990).

The proportional increasein driver suicides
may, however, be partly explained by the
declining motor vehicle fatality rate over the
same period, rather than simply by an
increased number of suicides (Central Statis
tical Office of Finland, 1992).

Driver suicides among all suicides

The annual suicide rate in Finland over the
five-year period studied was on average 28.9
per 100 000 population, and the figure for
is- to 34-year-oldswas 31.4 (Central
Statistical Office of Finland, 1989â€”1992).
According to our results, vehicular crashes

Table 4 Study cases not officially classified suicides (A) compared with officially recorded driver suicides (B)

I. Collision between a passengercar/van (lessthan 3500 kg) and atruck (over 3500 kg).
BAC, blood alcohol concentration.

Vehicles and circumstances

The majority of the suicidevictims (92%)
were driving a passenger car (registered for a
maximum of eight passengers). The head-on
collisions between two vehicles with a large
weight disparity (a passenger car/van less
than 3500 kg and a truck over 3500 kg)
were evidently more common than single
car fatalities comprising a collision with a
stationary object or driving off the road.
There was in only two of the 84 cases a
passenger in the victim's car; in both, two
young men had decided to commit suicide

together. The driver or a passenger of the
participant vehicle died in 3.6% of the cases
(Table5).

Background factors

Life event stress and mental disorders were
associated with 75% and over 40% of the
cases, respectively; the difference from con
trol drivers being highly significant. More
over, 13% of the case drivers but none of the
controls had previously attempted suicide. A
history of problems with the use of alcohol
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Suicides

n=84

%Controls

n=84

%x2PPassenger

car92804.170.041Single-carcrash16293.270.071Head-on

collision823622.0<0.000ILargeweightdisparity'801833.0<0.0001Passengersinvolved2.44431.4<0.0001Driverorpassengeroftheother3.66142.7<0.0001vehicle

diedLifeeventstress762535.3<0.0001Mentaldisorders431.231.2<0.0001Previoussuicideattempt1309.10.003Problemswithalcohol168.31.80.180BAC@O.O5%(w/w)35241.650.199Confused

state ofmind2617I .780. I82Physical

illness8.37.10.080.782

kg)andatruck (over3500 kg).

Table S Driver suicidescomparedwith control fatalities was reported in 80% of suicide victims
(Heikkinen et a!, 1994) and 93% had
suffered from mental disorders (Henriksson
et a!, 1993). The lower prevalence of mental
disorders among the present suicides may be
due to the fact that only those who had
received treatment could have been recorded.
On the other hand, previous suicide attempts
were less prevalent (13%) in the suicides of
the present study than reported in the Finnish
suicides (47%) (Lonngvist eta!, 1992). Driver
suicides may, especially in the presence of
alcohol, involve acute suicidality and impul
sive acts rather than a long-standing suicide
process.

Alcohol

Tsuang et a! (1985) reviewed the literature
of psychopathology and personality van
ables in traffic accidents and concluded that
alcoholism, although frequently a correlate
of various psychological and psychiatric
conditions, is clearly the most important
determinant of traffic accidents. The present
results imply that history of problems with
use of alcohol was even more common
(although not significantly) in the inten
tional crashes (16%) than in the control
fatalities (8%). In the earlier suicide study
from Finland, alcohol dependence or misuse
was found in 43% of suicide victims
(Henniksson et a!, 1993), and 36% of all
suicides were committed under the influence
of alcohol (Ohberg et a!, 1996). Consis
tently, acute use of alcohol was found in
35% of the suicides in the present study, but
not surprisingly, alcohol was also prevalent
(24%) in the unintentional fatalities. Use of
alcohol, either long-term dependence or
acute influence, is evidently a risk for all
kind of traffic fatalities. This has been
emphasised by the European authorities,
who have recommended against issuing a
driving licence to a person who is dependent
on alcohol (European Commission, 1991).

In conclusion, our findings suggest that
over half of driver suicides are misclassified.
However, because of the a low number of
these cases in relation to all suicides, under
recording does not significantly affect the
reportedsuiciderate. Driver suicidesfre
quently involved young men driving alone
and the accident was usually a head-on
collision between two vehicles with a large
weight disparity. The victims had often
experienced stressful life events, suffered
from mental disorders, had long-term pro
blems with the use of alcohol and were
currently under the influence of alcohol.

I. Collision between a passengercar/van (lessthan 3500
BAC,bloodalcoholconcentration.

account for only 1.2% of all suicides and
2.2% of those committed by the young
(aged 15â€”34).Our figures are twice those
presented in the official statistics, 0.5 and
1.2%, respectively,butnot largeenoughto
affect significantly either the age-related or
the total suicide rate.

Misclassification of driver suicides

Investigation of all motor vehicle fatalities
by using a standard format in Finland offers
unique data covering the whole country.
Some suicides, however, may have been
excluded from the study if the investigation
team did not suspect intention in the
accident. In its final report, the team
suggested several possibilities for the key
occurrence in the accident, with driver's
intention included in the list (and in the
study) even if it was not the most probable
alternative. On the other hand, in our
choosing controls from fatalities in which
intention was not listed, 12 out of 99 cases
had to be abandoned because of insufficient
information to consider them certainly
unintentional. However, none of these could
have been classified as suicide according to
ICDâ€”9. It is thus very unlikely that the
number of unidentified suicides is large
enough to invalidate our conclusions.

Circumstances in driver suicides

Our findings do not support the picture of
single-car accidents as typical driver suicides

(Phillips 1977; Schmidt et a!, 1977; Jenkins
& Sainsbury, 1980; Connolly et a!, 1995;
Peck & Warner, 1995). Cushman et a!
(1990) reported that drivers with psychiatric
diagnoses and depression did not more
frequently have single-car accidents than
did control cases, although suicide attempts
and suicidal ideas were several times more
common in those causing motor vehicle
accidents than among the general popula
tion. The most common event in our cases
was a head-on collision between a passenger
car and a substantially heavier vehicle,
usually a truck. Presumably, these suicide
victims did not intend to harm anyone else,
but in almost 4% of the cases the crash lead
to the death of some other person involved in
the accident. As a result of the collision, the
truck driver usually lost control of his
vehicle. In one case, this resulted in the death
of the truck driver, and in two other cases, a
third vehicle was hit by the swerving and
fallingtruck.

Mental disorders and life events

In the present study, most victims (76%) had
experienced life event stress and 43% had
received treatment for mental disorders,
significantly higher proportions than among
the control fatalities. Our findings thus
suggest similar background factors accom
panying driver suicides and suicide in general.
In a previous psychological autopsy-based
suicide study from Finland, life event stress
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Individuals exhibiting self-destructive
behaviour are potentially dangerous for
other road-users, which offers a challenge
to authorities involved both with traffic
safety and suicide prevention. General traf
fic safety measures are not likely to reduce
intentional crashes; therefore, recognition
and prevention focused on young men at
risk would be more beneficial. Prevention of
these suicides may not noticeably reduce the
suicide rate, but its effect on traffic safety
would be important.
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