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Abstract
Background: Substance use disorders have repeatedly been found to lead to premature death,
i.e. drug-related death by disease, fatal intoxications, or trauma (accidents, suicide, undetermined
suicide, and homicide). The present study examined the relationship between multi-drug substance
use and natural and unnatural death.

Methods: All consecutive, autopsied patients who had been in contact with the Addiction Centre
in Malmö University Hospital from 1993 to 1997 inclusive were investigated. Drug abuse was
investigated blindly in the case records and related to the cause of death in 387 subjects.

Results: Every substance apart from alcohol used previously in life added to the risk of unnatural
death in a linear way. There were independent increased risks of fatal heroin overdoses or
undetermined suicide. Death by suicide and violent death were unrelated to additional abuse.

Conclusion: The number of drugs used was related to an increased risk of unnatural death by
undetermined suicide (mainly fatal intoxications) and heroin overdose.

Background
Substance use disorders, either alone or in combination
with other psychiatric disorders, have repeatedly been
found to lead to premature death, i.e. drug-related death
by disease, fatal intoxications, or trauma (accidents, sui-
cide, undetermined suicide, and homicide) [1]. In
medico-legal practice, distinction is made between natu-
ral and unnatural death, where natural death is caused by
disease only. Unnatural deaths are classified as 'accident',
'suicide' or 'homicide' in order to meet the demands of
Swedish death statistics. Finally, in suicidology the degree
of intent in self-inflicted death is studied with concepts

like "self-inflicted unintentional death", "self-inflicted
death with undetermined intent", and "suicide" [2].

A total of 63% of the drug-related deaths were registered
as unnatural deaths in a Danish study [3]. In medico-legal
autopsy studies, a positive blood alcohol test has been
found in about 40% of all unnatural deaths [4,5].

Suicide is commonly attributed to substance use. Overall,
substance use (alcoholism included) is found in 25–55%
of suicides, a rate far in excess of its prevalence in the adult
population [6]. Increased suicide rates have been reported
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for alcohol dependence and abuse, a combination of alco-
hol and legal drugs, opioid dependence and abuse, and
also cannabis dependence according to reviews [7,8]. Pos-
itive findings of alcohol in blood samples taken at
autopsy occur in about 40% of suicide victims. [9-11].

Fatal intoxications are common amongst substance users.
Those could be unintentional, undetermined suicide or
suicide. The rates of positive alcohol in blood at autopsy
in undetermined suicides are similar to those found in
suicide, around 40% [10,4]. Alcohol, sedatives, such as
benzodiazepines, and narcotics such as heroin, are com-
monly found in fatal intoxications [11-16]. A medico-
legal study of fatal intoxications in drug addicts in the five
Nordic countries in 2002 [17] has revealed that heroin/
morphine was the single most frequently encountered
main intoxicant; frequently seen substances in addition to
the main intoxicant were amphetamine, tetrahydrocan-
nabinol (THC), benzodiazepines and ethanol. Heroin
overdoses are fatal intoxications, and are a major contrib-
utor to premature death among heroin users [18-22]. A
combination of drugs is frequently found in fatal intoxi-
cations [13,17,23,24], with a previous Swedish study
showing an average of 3.8 drugs at autopsy in deceased
addicts in Sweden [25].

Victims of violent death by accidents and homicide often
show positive concentrations for alcohol and drugs [4,26-
33]. Alcohol and other drugs are strongly associated with
violent death resulting from motor vehicle crashes, and in
victims of all other types of trauma mortality, specifically
those victims of gunshot wounds, burns, stabbings, elec-
tricity, and falls.

The present study examines a consecutive sample of cases
autopsied for medico-legal reasons. All of these cases were
former inpatients or outpatients at Malmö University
Hospital. Independent information on these cases,
including previous addiction and causes of death, was
also obtained. The aim of the present study was to relate
different types of death to alcohol abuse and number of
additional illegal and legal drugs.

Methods
A forensic examination sampling procedure was used for
the present study. The procedure was carried out on all
consecutive autopsies of patients who had been in contact
with the Addiction Centre in Malmö University Hospital.
In Sweden, forensic examination includes the majority of
subjects who have died outside hospitals by suspected
natural causes (disease) but with no medical history that
can explain the death or by unnatural manners (trauma
including homicide, suicide, undetermined suicide, and
unintentional fatal intoxications). Unnatural death could
be considered as accidental, self-inflicted or homicide.

Death could be either violent or non-violent, as in the case
of suicide. Fatal intoxications could be intentional, as in
suicide, of unknown intent, as in the case of undeter-
mined suicide, or probably unintentional, as is usually the
case when the drug previously used is involved [1]. In the
present study we take a particular interest in suicide and
related self-inflicted death, such as undetermined suicide
and unintentional drug overdoses, mainly involving her-
oin. The remaining cause of unnatural death was trauma,
which may be secondary to risk-taking behaviour.

We chose to study natural against unnatural death. The
latter was divided into undetermined suicide, heroin over-
doses, suicide, and violent death.

The procedure of the study is presented in Figure 1.

Case record evaluations and interviews
There were 393 consecutive forensic autopsies performed
on previous patients at the Department of Forensic Medi-
cine in Lund from 1993 to 1997 inclusive. In five cases,
the case records could not be found and these were
excluded from the analysis, leaving 388 patients (339
men and 49 women). In one case of violent death, it could
not be determined whether death was self-inflicted or
caused by another person. This case (a man) was excluded
from the analysis within the unnatural death group.

A pseudo-experimental design was used in which investi-
gation was carried out within a few days of death. One
member of the research team (AF) performed the inter-
views with the staff at the Addiction Centre. The staff
included nurses and nursing assistants who had had pre-
vious contact with the patients. As the interviews were per-
formed shortly after death, neither the interviewer nor the
interviewees knew the manner of death. Thus, we man-
aged to create a blind approach on a reasonable sample
size and time of follow-up. The sampling was carried out
in the 1990s, but there have been no significant changes
in methodology since then.

The interviewer then evaluated the records for those who
had been in- or outpatients at the Addiction Centre in
Malmö University Hospital. Thus the ratings were unbi-
ased by the knowledge of manner of death and could be
considered as pseudo-prospective. The items scored were
reports on type and characteristics of the addiction, infor-
mation about treatment, and suicidal behaviour includ-
ing suicidal thoughts.

Substance use was diagnosed according to ICD 9 and 10
[34,35] on all inpatients, and constituted 76% of the sam-
ple. The remaining 24% had been admitted as outpatients
and had applied because they subjectively had a substance
use problem. It is safe to conclude that they all fulfilled
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the criteria for alcohol dependence and/or had a drug
problem. Up to 1994 all the patients treated at the Depart-
ment of Clinical Alcohol Research were admitted for alco-
hol problems, but after that some patients may have used
narcotics only, but no alcohol.

Abuse included legal and illegal drugs. The former
included regular use and was divided into benzodi-
azepines and addictive analgesic drugs (mainly dextropro-
poxyphene and codeine), and the latter into opioids,
cannabis, and central stimulants, mainly amphetamine.
All drug use/abuse was scored independent of whether it
was the main drug or not. Thus one to six drugs could be
scored including alcohol and one to five apart from her-
oin. (Drugs that are not abused, such as antipsychotics
and antidepressants, were not scored.)

Forensic examination
After the interviews and evaluations of records, informa-
tion on causes of death from the Department of Forensic

Medicine was collected. The causes of death are presented
in Table 1.

Suicide was defined as: "Different manners of unnatural
death have different numbers of undecided cases concern-
ing the intent, i.e. in a hanging or a shooting it is usually
easy to differentiate between a suicide or a trauma (or a
crime), while for drowning, traffic accidents or intoxica-
tion it is more cumbersome. Then, circumstantial find-
ings, such as suicide notes, expressed intent or other
findings such as self-inflicted cutting of the wrist followed
by drowning, are suggestive of the intent. "Undetermined
suicide is defined thus: "When crime can be ruled out and
it cannot be established whether the manner of death is a
suicide or an accident, the manner of death is recorded as
an undetermined suicide."

Heroin overdose was another cause of death, and was
mostly considered unintentional [36,37]. This cause of
death was not evaluated against previous abuse of heroin,
as a correlation with heroin abuse was more or less a pre-
requisite for an unintentional fatal overdose.

Death by trauma, such as fall from height, car accident,
occasional homicide, etc, was considered as violent death.
All other cases were considered as natural death, i.e. when
the death was caused by disease alone.

As a comparison with substances used previously in life,
substances detected at autopsy were scored, including
non-addictive psychopharmacologic substances.

Ethical approval was not requested for deceased persons
in Sweden at that time. However, the National Board of
Forensic Medicine approved the study.

Statistics
A Pearson chi-square and a trend test were used to com-
pare additional number of drugs and types of death.

Results
Type of death and contact with the Addiction Centre in 
Malmö
Different types of death in the forensic sample were
related to previous contact with the Addiction Centre.
Table 1 shows data comparing manner of death among
subjects with contact with the Addiction Centre to the
total subjects autopsied at the Forensic Department. The
percentages of those who died by undetermined suicide
and heroin overdose and who had previous contact with
the Addiction Centre were each higher than for suicide
and contact with the Centre. (Undetermined suicides 90/
238 versus suicides 45/285, χ2 = 32.86, P < 0.000, heroin
overdoses 22/44 versus suicides 45/285, χ2 = 23.93, P <
0.000).

Flow diagram showing sampling procedureFigure 1
Flow diagram showing sampling procedure.
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A total of 157/567 (28%) of all self-inflicted fatality vic-
tims in Malmö had previous contact with the Addiction
Centre.

The age at death is presented in Table 2. Death by fatal
heroin overdoses occurs at a rather young age, 38 years,
while those who die a natural death are oldest, 58 years.
In the heroin group there was no trend towards use of
more drugs in younger age groups (P = 0.26).

Unnatural death
The number of legal and illegal psychotropic substances
abused in addition to alcohol was related to unnatural
types of death. There was a trend towards a higher risk for
unnatural death for every additional substance used (OR
= 1.64 for each substance – CI: 1.42–2.01). The increased
risk is presented in Figure 2.

Heroin overdoses were included among unnatural deaths,
and a relationship to additional use of drugs apart from
alcohol was expected. Therefore a separate analysis was
carried out for additional drugs and unnatural death apart
from heroin overdoses, and the significance remained (P
< 0.000, OR = 1.85 for each substance – CI: 1.37–2.49).

Heroin overdoses
The risk of death by fatal heroin overdoses increased by an
average of 3.5 times for every additional substance used

(CI: 2.4–5.2). The increased risk is presented in Figure 3.
This is highly significant (P < 0.000).

Undetermined suicide
As heroin overdoses were expected to make a major con-
tribution, use of several drugs and unnatural death by
other types of death were analysed after exclusion of her-
oin overdoses. The risk of undetermined suicide is pre-
sented in Figure 4. There is a significant trend towards
increased risk of undetermined suicide for every addi-
tional substance used apart from alcohol (OR = 1.63 for
each substance – CI:1.22–2.17, P < 0.001). A vast majority
of the undetermined suicides (87/90–97%) were intoxica-
tions.

Suicide and violent death
The risk of suicide was unrelated to number of substances
used (P = 0.52). Furthermore, there was no increased risk
of violent death when more substances were involved (P
= 0.51).

Table 1: Type of death at the Addiction Centre and Department of Forensic Medicine

Type of death Contact with Addiction Centre# Autopsied at the Forensic 
Department##

Contact with Addiction Centre ### Age (SD)

Natural death 204 1117 18 58 (±10)
Undetermined suicide 90 238 38 52 (± 13)
Suicide 45 285 16 51 (± 11)
Heroin overdose 22 44 50* 48 (± 13)
Violent death 26 666 4 38 (± 9)

# (N = 4387)
## (N = 2350)
### (in percent)
* before 1995 6/13 (46%), 1995 and after 16/31 (52%)

Table 2: Age at death

Age Standard deviation

Natural death 58 +/- 10

Violent death 52 +/- 13

Undetermined suicide 51 +/- 11

Suicide 48 +/- 13

Heroin overdose 38 +/- 9

The relationship between number of substances used risk for unnatural deathFigure 2
The relationship between number of substances used 
risk for unnatural death. Percent of all unnatural deaths
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Number of drugs at autopsy
As a comparison with substances previously used, we
compared the number of drugs identified in the toxicolog-
ical analysis at autopsy. Natural deaths had lowest num-
bers (median = 1, mean = 0.95) followed by violent death
(median = 1, mean = 1.35). Suicide and undetermined
suicide showed similar numbers (both median = 2 and
mean = 1.73 and = 1.90 respectively). This is an underes-
timate of the mean number of drugs that contributed to
suicide death, as more suicides than undetermined sui-
cides used violent methods with no drugs used at death.
As expected, the highest number of substances was found
in the heroin group (median = 3, mean = 3.23).

Discussion
Main findings
Firstly, a relatively large number of those who died by
undetermined suicide and fatal heroin overdose had been
in previous contact with the Addiction Centre in Malmö
(38% and 50% respectively). Other unnatural and natural
types of death were not as commonly associated with pre-
vious contact. Thus, it appears that substance abuse is
related primarily to unnatural death by undetermined sui-
cide and fatal heroin overdoses.

Secondly, substance use additional to alcohol was related
to increased risk of unnatural death with a significant lin-
ear trend for each additional substance (ODDS ratio =
2.4). A linear trend was found for heroin overdoses and
undetermined suicide. Presence of additional drugs is
common in fatal heroin overdoses [37,38]. However, to
our knowledge, a comparison with number of drugs used
previously in life has not been made and so a linear trend
with every single drug used has not been found. Non-fatal
overdoses among heroin users have been shown to be
related to length of heroin using career, SDS scores (Sever-
ity of Dependence Scale [39], and frequency of alcohol
use [40]. However, the severity index did not specifically
include the number of drugs, and that study concerned
non-fatal overdoses only.

One study has shown that the number of substances used
is more important than types of substances used in pre-
dicting non-fatal suicidal behaviour [41]. Disaggregation
in that study showed that the effect was significant on
non-planned suicide attempts but not on planned
attempts among persons with suicidal ideation. The
present finding, that the number of substances was related
to undetermined suicide but not suicide, is compatible
with the number of substances being related to
unplanned but not planned attempts. Completed suicide,
especially when reckoned as such, may more often be
planned.

In fatal intoxications several substances are often found,
as mentioned above. However, to our knowledge, a linear
trend for number of additional substances previously used
has not been shown. There was no corresponding differ-
ence in number of substances used at the time of death
between suicides and undetermined suicides.

In contrast to undetermined suicide, suicide appeared to
be unrelated to the number of drugs abused. Similarities
between suicides and undetermined suicides have been
proclaimed [42], but, on the other hand, depression has
been shown to discriminate between suicide and undeter-
mined cases in one study [43]. The discrepancy shown in
the present study indicates that different mechanisms may
be related to suicide and undetermined suicide. One pos-

The relationship between number of substances used and risk for heroin overdosesFigure 3
The relationship between number of substances used 
and risk for heroin overdoses. Percent of all heroin over-
doses.
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The relationship between number of substances used and risk for undetermined suicideFigure 4
The relationship between number of substances used 
and risk for undetermined suicide. Heroin overdoses 
excluded. Percent of all undetermined suicides. (4 and 5 sub-
stances included together as there was only one person, an 
undetermined suicide, who had used 5 substances.)
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sible explanation is that underlying depression is related
to suicide, while an impulse control disorder in general
may underlie poly-drug use and undetermined suicide.
The latter personality disorder may also be related to her-
oin overdoses.

The sample
In the present study neither the research assistant nor the
staff who were interviewed was informed about the cause
of death. Thus their judgement was unbiased as regards
knowledge of the suicidal outcome, a problem usually
inherent in a retrospective design. Consequently, the
study may be considered pseudo-prospective.

All patients suffered an early death and all had contact
with the alcohol clinic due to alcohol dependence and/or
narcotics. In the early part of the study, only patients with
an alcohol problem were included but, later, some may
have a primary narcotic addiction only, which may be a
source of error. Furthermore, there were no personal inter-
views and all data was obtained from case records, which
is a limitation.

Substances used previously in life were only included if
they were addictive. Thus only addictive behaviour was
studied and not the possible interaction of substances
used if taken simultaneously.

Conclusion
In summary, unnatural death by undetermined suicide
and fatal heroin overdoses were more highly correlated to
previous contact with the Addiction Centre than were nat-
ural death, suicide, or violent death. Furthermore, there
was a strong correlation between unnatural death by
undetermined suicide and heroin overdoses on the one
hand and additional substance use on the other, while
suicide was not related to additional abuse.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MB initiated and designed the study and was helpful in
the drafting of the manuscript. PL initiated and designed
the study and was helpful in the drafting of the manu-
script. LB drafted the manuscript and contributed to the
design. AL designed the statistical analysis. AF performed
the staff interviews and read the case records.

Acknowledgements
Contract grant sponsors: Swedish Research Council; Sjöbring Fund; Swed-
ish Lundbeck Foundation; Söderström-Königska Foundation. Leslie Walke 
revised the language.

References
1. Darke S: Mortality Amongst Illicit Drug Users Cambridge University

Press, UK; 2007:81-95. 

2. Silverman MM, Berman AL, Sanddal ND, O'carroll PW, Joiner TE:
Rebuilding the tower of Babel: a revised nomenclature for
the study of suicide and suicidal behaviors. Part 2: Suicide-
related ideations, communications, and behaviors.  Suicide Life
Threat Behav 2007, 37:264-77.

3. Juel K, Helweg-Larsen K: Drug-related mortality in Denmark
1970–93.  Scand J Publ Health 1999, 27:48-53.

4. Sjögren H, Eriksson A, Ahlm K: Role of alcohol in unnatural
deaths: a study of all deaths in Sweden.  Alcohol Clin Exp Res
2000, 24:1050-1056.

5. Sjögren H, Eriksson A, Ahlm K: Alcohol and unnatural deaths in
Sweden: a medico-legal autopsy study.  J Stud Alcohol 2000,
61:507-514.

6. Murphy GE: Psychiatric aspects of suicidal behaviour: Sub-
stance abuse.  In The International Handbook of Suicide and Attempted
Suicide Edited by: Hawton K, van Heeringen K. John Wiley & Sons,
Chichester; 2000:107-120. 

7. Harris EC, Barraclough B: Suicide as an outcome for mental dis-
orders. A meta-analysis.  Br J Psychiatry 1997, 7:205-228.

8. Wilcox HC, Conner KR, Caine ED: Association of alcohol and
drug use disorders and completed suicide: an empirical
review of cohort studies.  Drug Alcohol Depend 2004,
76(Suppl):S11-9.

9. Smith SM, Goodman RA, Thacker SB, Burton AH, Parsons JE, Hudson
P: Alcohol and fatal injuries: temporal patterns.  Am J Prevent
Med 1989, 5:296-302.

10. Ferrada-Noli M, Ormstad K, Asberg M: Pathoanatomic findings
and blood alcohol analysis at autopsy (BAC) in forensic diag-
noses of undetermined suicide. A cross-cultural study.  Foren-
sic Sci Int 1996, 78:157-163.

11. Large RG: Self-poisoning in Auckland reconsidered.  N Z Med J
1978, 88:240-243.

12. Dhossche DM, Rich CL, Isacsson G: Psychoactive substances in
suicides. Comparison of toxicologic findings in two samples.
Am J Forensic Med Pathol 2001, 22:239-243.

13. Bruyndonckx RB, Meulemans AI, Sabbe MB, Kumar AA, Delooz HH:
Fatal intentional poisoning cases admitted to the University
Hospitals of Leuven, Belgium from 1993 to 1996.  Eur J Emerg
Med 2002, 9:238-243.

14. Gossop M, Stewart D, Treacy S, Marsden J: A prospective study of
mortality among drug misusers during a 4-year period after
seeking treatment.  Addiction 2002, 97:39-47.

15. Shah R, Uren Z, Baker A, Majeed A: Trends in suicide from drug
overdose in the elderly in England and Wales, 1993–1999.  Int
J Geriatric Psychiatry 2002, 17:416-421.

16. Carlsten A, Waern M, Ekedahl A, Ranstam J: Antidepressant med-
ication and suicide in Sweden. Pharmacoepidemiology.  Drug
Saf 2001, 10:525-30.

17. Steentoft A, Teige B, Holmgren P, Vuori E, Kristinsson J, Hansen AC,
Ceder G, Wethe G, Rollmann D: Fatal poisoning in Nordic drug
addicts in 2002.  Forensic Sci Int 2006, 160:148-56.

18. Hulse GK, English DR, Milne E, Holman CD: The quantification of
mortality resulting from the regular use of illicit opiates.
Addiction 1999, 94:221-229.

19. Fugelstad A, Annell A, Rajs J, Ågren G: Mortality and causes and
manner of death among drug addicts in Stockholm during
the period 1981–1992.  Acta Psychiatr Scand 1997, 96:169-175.

20. Quaglio G, Talamini G, Lechi A, Venturini L, Lugoboni F, Mezzelani P:
Study of 2708 heroin-related deaths in north-eastern Italy
1985–98 to establish the main causes of death.  Addiction 2001,
96:1127-1137.

21. Karlovsek MZ: Illegal drugs-related fatalities in Slovenia.  Foren-
sic Sci Int 2004, 2(146 Suppl):S71-75.

22. Brugal MT, Domingo-Salvany A, Puig R, Barrio G, Garcia de Olalla P,
de la Fuente L: Evaluating the impact of methadone mainte-
nance programmes on mortality due to overdose and aids in
a cohort of heroin users in Spain.  Addiction 2005, 100:981-989.

23. Jacobsen D, Frederichsen PS, Knutsen KM, Sorum Y, Talseth T, Ode-
gaard OR: Clinical course in acute self-poisonings: a prospec-
tive study of 1125 consecutively hospitalised adults.  Hum
Toxicol 1984, 3:107-116.

24. Benson G, Holmberg MB: Drug-related mortality in young peo-
ple.  Acta Psychiatr Scand 1984, 70:525-534.

25. Jönsson AK, Holmgren P, Druid H, Ahlner J: Cause of death and
drug use pattern in deceased drug addicts in Sweden, 2002–
2003.  Forensic Sci Int 2007, 169:101-7.
Page 6 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17579539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17579539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17579539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10924009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10924009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10928720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10928720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15555812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15555812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15555812
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8621122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8621122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8621122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=31581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11563731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11563731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12394620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12394620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12394620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11895269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11895269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11895269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16289615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16289615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10396790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10396790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9296546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9296546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9296546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11487419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11487419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11487419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15955014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15955014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15955014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6724591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6724591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6524417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6524417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16965879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16965879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16965879


BMC Psychiatry 2009, 9:48 http://www.biomedcentral.com/1471-244X/9/48
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

26. Nordrum I, Eide TJ, Jörgensen L: Alcohol in a series of medico-
legally autopsied deaths in northern Norway 1973–1992.
Forensic Sci Int 2000, 110:127-137.

27. Rutledge R, Messick WJ: The association of trauma death and
alcohol use in a rural state.  J Trauma 1992, 33:737-742.

28. Klatsky AL, Armstrong MA: Alcohol use, other traits, and risk of
unnatural death: a prospective study.  Alcohol Clin Exp Res 1993,
17:1156-1162.

29. Holmgren P, Holmgren A, Ahlner J: Alcohol and drugs in drivers
fatally injured in traffic accidents in Sweden during the years
2000–2002.  Forensic Sci Int 2005, 151:11-17.

30. Lindström R, Bylund PO, Eriksson A: Accidental deaths caused by
electricity in Sweden, 1975–2000.  J Forensic Sci 2006,
51:1383-1388.

31. Skibin L, Bilban M, Balazic J: Harmful alcohol use of those who
died a violent death (the extended region of Ljubljana 1995–
1999).  Forensic Sci Int 2005, 17(147 Suppl):S49-52.

32. Cheng JY, Chan DT, Mok VK: An epidemiological study on alco-
hol/drugs related fatal traffic crash cases of deceased drivers
in Hong Kong between 1996 and 2000.  Forensic Sci Int 2005,
153:196-201.

33. Barillo DJ, Goode R: Substance abuse in victims of fire.  J Burn
Care Rehabil 1996, 17:71-76.

34. Klassifikation av Sjukdomar 1987: Svensk version av ICD9 (Swed-
ish version of ICD9).  Stockholm: Socialstyrelsen; 1987. 

35. Darke S, Ross J, Hall W: Overdose among heroin users in Syd-
ney, Australia I. Prevalence and correlates of non-fatal over-
dose.  Addiction 1996, 91:405-411.

36. Gossop M, Griffiths P, Powis B, Williamson S, Strang J: Frequency of
non-fatal heroin overdose: survey of heroin users recruited
in non-clinical settings.  BMJ 1996, 313:402.

37. Darke S, Ross J: The relationship between suicide and heroin
overdose among methadone maintenance patients in Syd-
ney, Australia.  Addiction 2001, 96:1443-1453.

38. Darke S, Zador D: Fatal heroin 'overdose': a review.  Addiction
1996, 91:1765-1772.

39. Gossop M, Griffiths P, Powis B, Strang J: Severity of dependence
and route of administration of heroin, cocaine and amphet-
amines.  British Journal of Addiction 1992, 87:1527-36.

40. Darke S, Hall W: Heroin overdose: research and evidence-
based intervention.  Journal of Urban Health 2003, 80:189-200.

41. Borges G, Walters EE, Kessler RC: Associations of substance use,
abuse, and dependence with subsequent suicidal behaviour.
Am J Epidemiol 2000, 151:781-9.

42. Marusic A, Roskar S, Zorko M: Undetermined deaths: are they
suicides?  Croatian Medical Journal 2004, 45:103-104.

43. Donaldson AE, Larsen GY, Fullerton-Gleason L, Olson LM: Classify-
ing undetermined poisoning deaths.  Inj Prev 2006, 12:338-343.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-244X/9/48/pre
pub
Page 7 of 7
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10808101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10808101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1464924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1464924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8116824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8116824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15935937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15935937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15935937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17199625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17199625
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16139110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16139110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16139110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8808362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8867202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8867202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8867202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8761230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8761230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8761230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11571063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11571063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11571063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8997759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1458032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1458032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1458032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12791795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12791795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10965975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10965975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15132162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15132162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17018678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17018678
http://www.biomedcentral.com/1471-244X/9/48/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Case record evaluations and interviews
	Forensic examination
	Statistics

	Results
	Type of death and contact with the Addiction Centre in Malmö
	Unnatural death
	Heroin overdoses
	Undetermined suicide
	Suicide and violent death
	Number of drugs at autopsy

	Discussion
	Main findings
	The sample

	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

