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bstract

ackground: Overdose (OD) is a common cause of death in opioid users. Also, many current opioid users report a history of non-fatal OD. The
resent study aimed to identify factors associated with a history of non-fatal OD.
ethods: A sample of 7085 Swedish criminal justice clients with alcohol or drug misuse was assessed, using the Addiction Severity Index.

ubjects reporting use of opioids during the 30 days prior to incarceration were included (n = 1113). Relevant variables of misuse pattern, heredity,
sychiatric symptoms and previous criminal charges were analysed in a logistic regression model.
esults: A history of non-fatal OD was reported by 55% (n = 604). The estimated contribution to the variance in OD history was 25% for variables
escribing misuse pattern, compared to 10% for psychiatric symptoms, 8% for heredity, and 8% for previous criminal charges. The final model
ncluded the following variables: history of injection drug use (OR 3.28), history of heroin use (OR 2.87), history of suicide attempt (OR 1.92),
istory of tranquilliser use (OR 1.91), being born in Sweden or other Nordic countries (OR 1.74), difficulty in controlling violent behaviour (OR

.68), and paternal alcohol problems (OR 1.57).
onclusions: Suicide attempts and difficulty in controlling violent behaviour were associated with history of non-fatal OD, independent of variables
f misuse pattern. This may indicate a possible association with impulse control disturbances, and may have clinical applications. Country of birth
nd heredity of alcohol problems also had some influence. As expected, severity of misuse most strongly contributed to history of non-fatal OD.
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. Introduction

Heroin overdose has received growing attention over the
ast decade, with the publication of a substantial amount of
esearch, including several reviews (Darke and Zador, 1996;

arner-Smith et al., 2001; Sporer, 1999; Darke and Hall, 2003).
verdose (OD) is known to be a common cause of death

n heroin users (Hulse et al., 1999; Fugelstad et al., 1997;
uaglio et al., 2001; Brugal et al., 2005). Also, several stud-
es report that a large proportion of substance abusers have
history of previous non-fatal overdose (Darke et al., 1996;
ossop et al., 1996; McGregor et al., 1998; Pollini et al.,
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006; Brugal et al., 2002; Powis et al., 1999; Seal et al., 2001;
arner-Smith et al., 2002; Bradvik et al., 2007b; Wines et al.,

007).
Several previous papers have described risk factors associated

ith heroin overdose, e.g. injection as the route of administra-
ion (Gossop et al., 1996; Darke et al., 2000). Lowered opiate
olerance at the time of heroin intake, because of recent detox-
fication, incarceration or abstinence for other reason, has been
escribed as an important risk situation (Warner-Smith et al.,
001; Darke and Hall, 2003; Gossop et al., 1996; McGregor et
l., 1998; Bradvik et al., 2007b; Darke et al., 2000; Strang et
l., 2003). Seal and co-workers reported that overdose clients
ere more likely to report a history of detoxification during the
ast year (Seal et al., 2001). Overdoses have been reported to

ccur typically while the user is not in maintenance treatment
McGregor et al., 1998; Darke et al., 2000), and the user leaving
reatment within the past year has been described as a risk factor
Davoli et al., 1993).
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The complexity of factors underlying heroin overdose has
een illustrated by a significant overlap of toxicological findings
etween deceased ‘overdose’ patients and intoxicated heroin
sers who are alive (Darke et al., 1997). Autopsy findings often
eveal other CNS depressants along with opiates. Concomitant
ntake of benzodiazepines or alcohol is commonly reported and
s believed to increase the risk of fatal or non-fatal heroin over-
ose (Darke and Zador, 1996; Warner-Smith et al., 2001; Darke
t al., 1996; McGregor et al., 1998). Clients with a history of
verdose have been reported to have higher levels of alcohol
onsumption (Darke et al., 1996; McGregor et al., 1998; Powis
t al., 1999; Seal et al., 2001; Kerr et al., 2007), and more com-
only report use of benzodiazepines (Kerr et al., 2007). It has

lso been hypothesised that organic dysfunction, including hep-
tic and pulmonary failure, may contribute to heroin overdose
Warner-Smith et al., 2001). Gossop and co-workers also report
nother possible reason for overdose of heroin, i.e. taking a
arger dose than normal (Gossop et al., 1996). Unexpected heroin
urity has been proposed as a cause of heroin overdose, but more
ecent literature has stated that variations in heroin purity only
lay a moderate role in overdose fatalities (Darke and Zador,
996; Darke and Hall, 2003). It has also been reported that some
eroin overdoses are intentional, although this is a minority of
ases (Gossop et al., 1996; Darke et al., 2000; Heale et al., 2003;
obin and Latkin, 2003).

In the Swedish setting too, opioid overdose has been an
mportant cause of death in substance users (Fugelstad et al.,
997, 1995; Steentoft et al., 2006). In a survey of fatal intox-
cations in Swedish drug addicts 1991–2002, opioids were the
ssumed cause of death in between 76 and 91% of cases, with
eroin being by far the most common drug reported (Steentoft
t al., 2006). In a Swedish sample of syringe exchange clients
ith heroin abuse, a history of non-fatal heroin overdose was

eported by as many as 74% (Bradvik et al., 2007b).
Many risk factors have been commonly described, and the

oles of misuse pattern (in particular polydrug intake and injec-
ion) and lowered tolerance in heroin overdose have been
articularly well documented. However, less attention has been
aid to other underlying traits of overdose patients, such as
sychiatric characteristics and heredity. An association between
epressive symptoms and a history of drug overdose has been
eported (Tobin and Latkin, 2003; Wines et al., 2007), and sui-
ide is markedly more common in opioid users than in the
eneral population (Hulse et al., 1999; Wilcox et al., 2004). In a
wedish study, previous suicide attempts were more frequently
eported among heroin users with a history of unintentional over-
oses, compared to heroin users without overdose history, and
he reporting of suicide attempts was more common with an
ncreasing number of heroin overdoses (Bradvik et al., 2007a).
rom Australia, Darke and co-workers reported an association
etween recent suicide attempts and recent overdose in a sample
f heroin users (Darke et al., 2004).

The present study investigates factors associated with previ-

us non-fatal drug overdose among prison and probation clients
ith recent (before incarceration) use of opioids, examined with

he Addiction Severity Index (ASI) (McLellan et al., 1980;
cLellan et al., 1992). The aim of the study was to identify
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urther characteristics of current opioid users with a history of
on-fatal overdose, based on the hypothesis that, apart from mis-
se pattern, important underlying traits may separate overdose
ubjects from the rest of the group. We hypothesised that such
nderlying characteristics may be found among psychiatric traits
uch as impulse control disturbances and depressive symptoms,
nd also in criminal behaviour and heredity. ASI variables of
elevance to these fields were included in this study, along with
tems describing misuse pattern (alcohol and drug use, injection
rug use), age, gender and country of birth.

. Methods

Since 2001, a growing number of units of the Swedish Prison and Proba-
ion Service, in different parts of the country, have routinely used the Addiction
everity Index (ASI), a semi-structured interview instrument for the assessment
f alcohol- and drug-related problems (McLellan et al., 1980, 1992). ASI assess-
ents have been used for research and as a follow-up tool in the work with clients

ntering the prison and probation system. The ASI assessment is used when mis-
se of drugs or alcohol is revealed or suspected at a first contact session with
client entering the prison and probation system. The ASI examination is also

equired for the clients to be transferred to a treatment unit within the prison and
robation system. The ASI examination in the prison and probation system was
ntended for evaluation, treatment and follow-up, and not as a part of correction
r control. Clients who do not speak Swedish are not assessed with the ASI. At
he time of this study, in August 2006, a total of 7085 clients in a nationwide
ample had been examined with this instrument since 2001.

As opioid users appear to be at high risk of fatal and non-fatal overdose
Steentoft et al., 2006; Bradvik et al., 2007b), and as the study aimed to include
ubjects with recent drug use rather than any drug use, this study was based on
ll subjects reporting opioid use during the previous 30 days (before incarcera-
ion), which was regarded as an indicator of opioid abuse. Use of opioids was
efined as the use of one of heroin, methadone or ‘other opioids’. According
o the guidelines of the Swedish ASI, ‘other opioids’ include opium, morphine,
etobemidone, petidine, buprenorphine, codeine and pentazocine.

In the ASI, clients are asked about how many times they have overdosed on
rugs. From this question, a dichotomised variable was constructed, reporting
hether or not a client reported a history of drug overdose. In this version,
verdose was defined as “life-threatening physical complications following drug
ntake” (Öberg et al., 1999). The ASI does not specify the drug or drugs taken
n the occasion of the overdoses. Also, the ASI instrument does not provide
nformation about when overdoses occurred (Sallmén and Öberg, 2002).

Individuals were excluded from analysis if they failed to give an answer to the
verdose question (n = 16), or if his/her answers were reported by the interviewer
o be significantly distorted because of the client’s misrepresentation or inability
o understand the questions (n = 1). None of the included clients was reported to
efuse, interrupt the interview or to be judged unable to undergo the interview
this, in the whole sample of 7085 clients, was reported only for 18, 17 and
individuals, respectively). For clients who have been interviewed more than

nce (for a follow-up interview or due to re-incarceration), the first interview
as been assessed in the study.

Current opioid users reporting a history of non-fatal overdose were com-
ared to those not reporting overdoses. A large number of ASI variables were
nvestigated, and variables considered relevant to the hypothesis (psychiatric
raits, previous criminal charges, heredity, misuse pattern) were included in the
nalysis. In the ASI, lifetime prevalence is reported for overdoses, so variables
eporting lifetime prevalence were also used in this study.

History of use of commonly reported substances was included (heroin,
ethadone, other opioids, tranquillisers, cocaine, amphetamine, cannabis, hal-

ucinogenic drugs and history of binge drinking), as well as history of injection.
istory of substance use (or injection) was defined as the reporting of at least

year of use of the substance, or at least 1 year of injecting (6 months or
ore was approximated to 1 year). As an alcohol consumption of four drinks

r more per day has previously been shown in association with non-fatal over-
ose (Seal et al., 2001; Kerr et al., 2007), the ASI variable of ‘binge drinking’
as used, which was here defined as more than five drinks per day. As vari-
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bles of criminal behaviour, the ASI items of previous criminal charges were
sed for the following categories of crime: drug crime, crime involving prop-
rty (burglary, theft, shop-lifting, forgery, blackmail, receiving stolen goods,
raud), and crime of violence (robbery, assault and battery, rape, arson, homi-
ide or manslaughter). Heredity was analysed using all ASI items of paternal
nd maternal heredity: alcohol problems, drug problems, psychiatric prob-
ems and criminality. From the ASI domain of psychiatric symptoms, items
escribing lifetime history of depressive symptoms (‘depression’ and ‘suicidal
deation’) were included in the analysis, as well as items more related to impulse
ontrol disturbances (‘suicide attempts’ and ‘difficulty in controlling violent
ehaviour’). Other psychiatric variables, such as ‘anxiety’, ‘hallucinations’ and
memory and concentration problems’, were not considered sufficiently specific
nd reliable, and were not included in the model. Gender, age and country
f birth were included in the analysis. At the time of this study, informa-
ion about town of residence was only available for a part of the sample, and
egional differences in drug use behaviour will be assessed in an up-coming
tudy.

The ASI has been translated into many languages, including Swedish
Andréasson et al., 2003). The version used here is the ASI-X (Sallmén and
¨ berg, 2002; Öberg et al., 1999), an extended version of the European standard
ersion (EuropASI, Blanken et al., 1994; Broekaert et al., 2002). None of the
dded variables of the ASI-X were included in the study.

The present study was reviewed and approved by the Committee of Ethics
f Lund University, Sweden.

.1. Statistical methods

The overdose variable was dichotomised (overdose versus no overdose).
ssociations between overdose and each included variable were investigated

n a binary analysis (chi-square). All items that were significantly related to
verdose were entered into a stepwise forward logistic regression (Tabachnick
nd Fidell, 2006), comparing the variables within each of the categories above
misuse pattern, previous criminal charges, heredity and psychiatric symptoms).
hen, from each domain, all items independently associated with overdose were
ntered in a final logistic regression model, again adjusted for age and country of
irth. All logistic regression models were adjusted for age and country of birth,
s these variables varied significantly between the groups.

Variables were fully dichotomised. On average, data on previous criminal
harges was missing in 5.3% of cases, for history of substance use in 0.9%, for
sychiatric symptoms in 0.8%, for paternal heredity in 11.0%, and for maternal
eredity in 5.6% of cases. This missing data was coded ‘0’, i.e. not present,
hereas missing data for country of birth (less than 1%, n = 6), was coded like

he majority of subjects, i.e. being born in Sweden/Nordic countries. Sensitiv-
ty analyses for country of birth, criminal charges and heredity, coding these
ariables the opposite way, did not alter the group of variables independently
ssociated with overdose. Information about age is missing in three cases, and
o these cases are not included in the logistic regression analyses adjusted for
ge.

For significant differences, confidence intervals of 95% were used (p < 0.05).
he contribution of groups of variables to the variance in overdose history was
stimated using Nagelkerke’s R Square (Nagelkerke, 1991).

. Results

.1. Sample

In the entire population of individuals assessed with the ASI
n = 7085), 1113 subjects (16%) reported using opioids during
he previous 30 days. Sixteen individuals gave no answer to
he overdose question and were excluded, and one individual
as excluded due to suspected misrepresentation in one domain

f the interview. Among the 1096 recent opioid users finally
ncluded, the opioid most commonly reported was heroin, used
y 69% (n = 752) during the previous 30 days (75% in the
verdose group, 61% in the non-overdose group, p < 0.001).
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ethadone use was reported by 10% (n = 112, 12% vs. 8%,
= 0.024), and other opioids by 48% (n = 528, 48% vs. 48%,
= 0.901).

Twelve percent (n = 129) of included clients were women.
IV prevalence was low (0.9%, n = 10), whereas history of hep-

titis B was reported by 25% (n = 273) and hepatitis C by 58%
n = 641).

Most of the subjects included in the study were born in Swe-
en (75%). Another four percent were born in other Nordic
ountries (Finland, Denmark, Norway or Iceland). Other coun-
ries of birth reported by at least one percent were Iran (4%),
erbia-Montenegro (3%), Poland and Iraq (1% each).

A majority, 55% (n = 604), reported a history of non-
atal drug overdose. The mean of these individuals was 5.49
verdoses. Among subjects reporting history of overdose,
wenty-seven percent (n = 165) reported one overdose, 18%
n = 106) reported two overdoses, and 55% (n = 333) reported
ore than two overdoses. No significant gender difference was

bserved between overdose and non-overdose clients. Clients
eporting a history of overdose were younger (mean age 31.3
s. 32.4 years, p = 0.026), and more likely to be born in Sweden
r other Nordic countries (87% vs. 71%, p < 0.001), and so there
as a control for age and country of birth (Nordic countries vs.
ther countries) in the logistic regression models.

.2. History of substance use

History of use (at least 1 year of use) of several substances was
ignificantly more commonly reported in the overdose group:
eroin, methadone, other opioids, tranquillisers, amphetamine,
annabis, hallucinogenic drugs, and binge alcohol drinking. His-
ory of injection drug use (at least 1 year) was also significantly

ore common in the overdose group. History of cocaine use did
ot differ significantly between the groups (Table 1).

.3. Previous criminal charges

Patients with a history of overdose were more likely to report
istory of criminal charges involving drug crime, crime involv-
ng property or crime of violence. Differences were significant
or all three categories of crime (Table 1).

.4. Heredity

Heredity of several problems was significantly more com-
only reported by the overdose group: paternal alcohol

roblems, paternal drug problems, paternal psychiatric prob-
ems, paternal criminality, maternal drug problems, and maternal
sychiatric problems (Table 1).

.5. Psychiatric symptoms
Overdose patients significantly more commonly reported
history of the psychiatric symptoms included in the study:

epression, suicidal ideation, suicide attempts, and difficulty in
ontrolling violent behaviour (Table 1).
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Table 1
Binary analysis of factors associated with history of non-fatal overdose (OD) in a sample of 1096 clients in the Swedish prison and probation system

OD history (n = 604) (%) (N) No OD history (n = 492) (%) (N) OR (95% CI) p value

Mean age (years) 31.3 32.4 *

Born in Nordic countries 87% (523) 71% (349) 2.65 (1.95–3.59) ***

Female gender 12% (73) 11% (56) 1.07 (0.74–1.55) NS

History of substance use, ≥1 year
Heroin 80% (484) 58% (287) 2.88 (2.20–3.77) ***

Methadone 17% (101) 11% (53) 1.66 (1.16–2.37) **

Other opioids 52% (317) 46% (228) 1.28 (1.01–1.62) *

Tranquillisers 69% (415) 45% (223) 2.65 (2.07–3.39) ***

Cocaine 20% (119) 21% (103) 0.93 (0.69–1.25) NS
Amphetamine 73% (441) 52% (256) 2.49 (1.94–3.21) ***

Cannabis 79% (479) 68% (333) 1.83 (1.39–2.40) ***

Hallucinogenic drugs 23% (138) 15% (74) 1.67 (1.22–2.28) **

Injection drug use 84% (508) 52% (257) 4.84 (3.65–6.41) ***

Binge drinking 46% (276) 37% (184) 1.41 (1.10–1.80) **

History of criminal charges
Drug crime 85% (514) 79% (391) 1.48 (1.08–2.02) *

Crime involving property 86% (519) 75% (369) 2.04 (1.50–2.77) ***

Crime of violence 68% (408) 58% (283) 1.54 (1.20–1.97) ***

Heredity
Maternal alcohol problems 15% (91) 11% (56) 1.38 (0.97–1.97) NS
Maternal drug problems 10% (60) 5% (26) 1.98 (1.23–3.18) **

Maternal psychiatric problems 13% (77) 8% (38) 1.75 (1.16–2.63) **

Maternal criminality 5% (28) 3% (15) 1.55 (0.82–2.93) NS
Paternal alcohol problems 41% (247) 26% (127) 1.99 (1.53–2.58) ***

Paternal drug problems 17% (102) 9% (43) 2.12 (1.45–3.10) ***

Paternal psychiatric problems 8% (50) 4% (22) 1.93 (1.15–3.23) *

Paternal criminality 19% (116) 13% (64) 1.59 (1.14–2.21) **

History of psychiatric symptoms
Depression 61% (370) 54% (266) 1.34 (1.06–1.71) *

Difficulty in controlling violent behaviour 52% (316) 37% (183) 1.85 (1.45–2.36) ***

Suicidal ideation 50% (300) 35% (173) 1.82 (1.43–2.32) ***

Suicide attempts 36% (215) 19% (95) 2.31 (1.75–3.05) ***

* p < 0.05.
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** p < 0.01.
** p < 0.001.

.6. Logistic regression analyses

Variables with significant differences between overdose and
on-overdose clients were compared within each domain in
logistic regression model adjusted for age and country of

irth, and the contribution of each domain to the variance
verdose/non-overdose was estimated (Table 2). Within the
omain of substance use history, history of injection drug use,
eroin use, use of tranquillisers and amphetamine use were
ssociated with history of overdose. Among heredity variables,
aternal alcohol and drug problems were independently asso-
iated with overdose, and among items of previous criminal
harges, crime involving property and crime of violence were
ssociated with overdose. Among psychiatric symptoms, sui-
ide attempts and difficulty in controlling violent behaviour were
ndependently associated with overdose.
Significant substance use variables contributed to an esti-
ated 25% of the variance in overdose history (Nagelkerke’s
Square), psychiatric characteristics to 10%, heredity to

%, and previous criminal charges to 8% of the variance.

a
d
fi
a

eing born in Nordic countries contributed to 5% of the vari-
nce.

Independently related variables above were entered in a final
ogistic regression analysis, again adjusted for age and country
f birth. Factors independently associated with overdose history
ere history of injection drug use, history of heroin use, history
f suicide attempts, history of tranquilliser use, birth in Nordic
ountries, difficulty in controlling violent behaviour, and pater-
al alcohol problems (Table 2). These independently associated
ariables altogether explained an estimated 29% of the variance
n overdose history (Nagelkerke’s R Square).

. Discussion

The findings of this study, based on a criminal justice pop-
lation, indicate several factors independently associated with

history of non-fatal overdose in subjects reporting opioid use
uring the 30 days before incarceration. As hypothesised, the
ndings of this study indicate the contribution of other vari-
bles than misuse pattern. Most importantly, history of suicide
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Table 2
Logistic regression analysis of factors associated with history of non-fatal over-
dose (OD), adjusted for age and country of birth

OR (95% CI) Estimated contribution to
the variance (Nagelkerke’s
R Square, NRS)

History of substance use,
≥1 year

0.25

Injection drug use 3.16 (2.30–4.36)
Heroin 2.46 (1.81–3.36)
Tranquillisers 2.03 (1.53–2.69)
Amphetamine 1.60 (1.18–2.17)

History of criminal
charges

0.08

Crime involving
property

1.71 (1.24–2.37)

Crime of violence 1.30 (1.00–1.69)

Heredity 0.08
Paternal alcohol
problems

1.62 (1.23–2.13)

Paternal drug problems 1.52 (1.02–2.27)

History of psychiatric
symptoms

0.10

Suicide attempts 2.01 (1.51–2.69)
Difficulty in
controlling violent
behaviour

1.55 (1.20–2.01)

General model 0.29
Injection drug use 3.28 (2.39–4.52)
Heroin use 2.87 (2.08–3.96)
Suicide attempts 1.92 (1.40–2.63)
Tranquilliser use 1.91 (1.44–2.54)
Born in
Sweden/Nordic
countries

1.74 (1.22–2.49)

Difficulty in
controlling violent
behaviour

1.68 (1.26–2.23)
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Paternal alcohol
problems

1.57 (1.16–2.12)

ttempts and difficulty in controlling violent behaviour were
elated to overdose history. Country of birth and paternal alcohol
roblems also had some influence. As expected, misuse pattern
injection drug use, heroin use and tranquilliser use) was most
trongly associated with overdose, which is consistent with pre-
ious research (Darke and Zador, 1996; Warner-Smith et al.,
001; Sporer, 1999; Darke and Hall, 2003; Darke et al., 1996;
ossop et al., 1996; McGregor et al., 1998; Powis et al., 1999;
arke et al., 2000).
The present study appears to contribute to the current

nowledge about psychiatric traits associated with a history of
on-fatal overdose in this type of population. Psychiatric vari-
bles related to impulse control disturbances (suicide attempts
nd difficulty in controlling violent behaviour), rather than
epressive characteristics (depression, suicidal ideation), were

ound to be associated with overdose history.

Our findings of an association between overdose history and
history of suicide attempts are consistent with the findings of
radvik and co-workers in Sweden (Bradvik et al., 2007a) and

p

p
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arke and co-workers in Australia (Darke et al., 2004). Opioid
sers, including heroin users, are known to be at higher risk of
uicide, compared to the general population (Hulse et al., 1999;

ilcox et al., 2004). Also, in the group of opioid users with pre-
ious overdoses, some research has focused on the distinction
etween intentional and accidental overdoses. The percentage
f heroin overdoses that are said to be intentional has varied in
ifferent studies (Gossop et al., 1996; Heale et al., 2003; Tobin
nd Latkin, 2003), but is usually low. However, some attention
as been paid to the difficulty in distinguishing intentional over-
oses from accidental overdoses, e.g. due to different reporting
rocedures (Farrell et al., 1996).

The results of the present study also indicate an association
ith problems in aggression control. The association with these

ypes of psychiatric disorders might indicate possible person-
lity traits common to suicide attempts, violent behaviour and
verdose risk in drug users. Depressive symptoms, including sui-
idal ideation, were not independently associated with history
f drug overdose. Overdose prevention may need to address opi-
id users with symptoms of impulse control disturbances. The
verdose risk and the need for intervention in injectors and users
f heroin and/or tranquillisers are previously well-documented.

In neurobiological research, several studies have found an
ssociation between suicide and serotonergic dysfunction, mea-
ured by low CSF levels of 5-hydroxyindoleacetic acid, 5-HIAA.
lso, a relationship between serotonergic dysfunction and

ggressive and impulsive behaviour has been suggested, though
iological associations between these traits appear to be com-
lex (see, for example, Asberg, 1997, and Mann and Currier,
007 for reviews).

Overdose patients in the present study were significantly
ounger than patients not reporting overdoses. It is well known
hat the overdose mortality among heroin users is high (Hulse
t al., 1999). For example, in a Swedish sample of HIV posi-
ive drug injectors, heroin poisoning accounted for a majority of
eaths during an observation period, despite HIV seropositivity
Fugelstad et al., 1995). This may explain the age difference as a
election bias, where at-risk individuals may already have died
rom overdoses, leaving the non-overdose group with a higher
ean age.
Independent of injection history, substance use history and

ge, overdose was more common among subjects born in Swe-
en or other Nordic countries. History of injection drug use (at
east 1 year) was included in the model, but it has previously been
uggested, though from a limited number of observations, that
eroin-using immigrants in the Swedish drug scene may initiate
ntravenous heroin use later than native Swedish heroin users
Tops and Silow, 1997). This may be one hypothesis possibly
xplaining the difference. Other hypotheses may include other
ifferences in misuse pattern between different ethnic groups,
or example the extent and frequency of injection drug use
mong different groups. Differences in misuse pattern between
eroin users with different ethnicity within the same society have

reviously been described (see for example Strang et al., 1999).

In particular, paternal alcohol and drug problems were highly
revalent in this sample. Interestingly, this study also indicated
hat overdose may be associated with heredity of alcohol prob-
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ems. Paternal alcohol problems was the most prevalent heredity
ariable in this sample of opioid users, and it remained associated
ith overdose history in the final logistic regression analysis.
The mediators of this association are unclear, and it is also

ot clear why this association was found for paternal alcohol
roblems, and not for maternal alcohol problems, and why an
ndependent association was not found for parental drug prob-
ems. A genetic component associated with drug use, notably
ith heroin use, has previously been documented (see for exam-
le Tsuang et al., 1998). The particular association with paternal
lcoholism in the present study has seldom been addressed in
revious literature, but other associations between parental sub-
tance abuse and their children’s substance abuse have been
escribed, more often for parental alcohol abuse than for parental
rug abuse (Johnson and Leff, 1999). Paternal alcoholism has
een shown to be a risk factor for both alcohol and drug abuse
nd steeper aggravation in drug use during adolescence (Chassin
nd Barrera, 1993), and paternal heavy drinking has been asso-
iated with externalizing disorders in their adolescent offspring,
ncluding conduct disorder and early substance use (Malone et
l., 2002). Parental substance abuse has been described as a risk
actor for drug disorders in their children at age 21 (Reinherz et
l., 2000). Also, parents’ alcoholism has shown an association
ith alcohol abuse/dependence and drug abuse/dependence in

heir offspring aged 18–23 (Chassin et al., 1999), and with early
ubstance use in younger children (Chassin et al., 1991). Thus,
n association between parental alcohol problems and illicit
rug problems in their offspring can be assumed, but studies
ave mainly investigated children’s substance use and behaviour
uring childhood and adolescence.

.1. Limitations

The present study uses the Addiction Severity Index for
easuring differences between opioid users with and without
history of non-fatal overdose. Although data comes from a

articularly large sample, this study has some limitations.
Rather than assessing the exact medical characteristics of

revious overdoses and other variables, the ASI aims to assess
he problem burden of substance abuse, where a history of
elf-reported overdoses is one feature that contributes to the
ssessment of the severity of abuse. The question about over-
ose in the ASI does not specify which drug or drugs have been
verdosed. The problem of defining non-fatal drug overdoses
etrospectively has been dealt with in different ways in previous
verdose literature. Some authors have used explicit definitions
n order to identify heroin overdoses (McGregor et al., 1998;
radvik et al., 2007a, 2007b; Brugal et al., 2002; Darke et al.,
996; Warner-Smith et al., 2002). Others have not specified the
rugs taken when overdosing (Kerr et al., 2007; Wines et al.,
007), whereas some authors have assumed the drug overdosed
as heroin (Seal et al., 2001). There is reason to believe that most
on-fatal overdoses in substance users do involve heroin, as this

as been the case in several previous reports (83% and 96%,
espectively, among injecting drug users, Powis et al., 1999;
ollini et al., 2006). The majority of retrospective research on
on-fatal drug overdoses has focused on heroin, and opioids are

a

c
t
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nvolved in a majority of fatal intoxications among substance
busers (Steentoft et al., 2006; Fugelstad et al., 1997; Coffin
t al., 2003). Also, in another study on the present data mate-
ial, the reporting of overdoses among primary amphetamine and
ocaine users varied considerably depending on history of opioid
se (50% among individuals reporting at least 1 year of opioid
se, compared to 20% among individuals without such history
f opioid use, Hakansson et al., 2007). Though less commonly
eported, history of non-fatal overdoses has been documented for
ther illicit drugs as well, including cocaine (Kaye and Darke,
004) and amphetamine (Robertsen et al., 1998). Amphetamine,
ut not cocaine, is a common drug in the Swedish drug scene
Olsson et al., 2001), but it plays a substantially smaller role
han heroin in fatal drug poisonings (Steentoft et al., 2006).
ased on this, one can assume that a substantial number of the
verdoses did involve heroin or other opioids. The nature of
he ASI instrument is such that it assesses the consequences of
rug use, and defining the overdose as a life-threatening event
ddresses the danger of the overdose situation as perceived by
he user him-/herself, regardless of which drugs he/she took on
hat occasion.

The present study is also limited by the fact that the ASI does
ot specify when overdoses occurred, and so the temporality
etween overdoses and other events reported in the interview
annot be established. Also, any assessment using self-reported
ata may be limited by a certain recall bias.

This study assessed a criminal justice population. The risk of
alse reporting by clients in this kind of setting has been con-
idered. However, it is to be noted that only one subject was
xcluded because the interviewer reported (in one domain) that
nswers were severely distorted by the client’s misrepresenta-
ion.

A criminal justice population may be skewed towards higher
evels of problematic drug use and anti-social behaviour. For
xample, personality disorders, including anti-social personal-
ty disorder, are known to be common in prison populations
Fazel and Danesh, 2002), and are, like substance use, known
o be associated with violent behaviour (Nestor, 2002). In a
rison population, impulse control disturbances may also be
ver-represented. Impulsivity is associated with several disor-
ers, including anti-social and borderline personality disorder,
D/HD and substance use disorders (Evenden, 1999), which

re known to be prevalent in prison populations (Fazel and
anesh, 2002; Rosler et al., 2004; Rasmussen et al., 2001). As
iolent behaviour, and factors predisposing for it, are common
n prison populations, our findings, for example the association
ith problems controlling violent behaviour, may not be gener-

lly applicable to a non-prison population of substance users. On
he other hand, this study may benefit from addressing specifi-
ally a criminal justice population, as clients with substance use
nd criminal behaviour are a group that is frequently seen in
sychiatric health care and social services, including situations
here the risk of future fatal and non-fatal overdoses is to be
ssessed.
Regarding missing data, variables of previous criminal

harges, heredity and country of birth were considered to be
he most sensitive. However, a sensitivity analysis of coding
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hese missing data the opposite way did not substantially alter
he findings.

Only 12% of the subjects of this sample were women. This
s lower than the percentage of women in several other studies
n non-fatal overdoses (e.g. Bradvik et al., 2007a, 2007b; Darke
t al., 1996; Gossop et al., 1996; Kerr et al., 2007; Latkin et
l., 2004; McGregor et al., 1998; Pollini et al., 2006; Powis et
l., 1999; Seal et al., 2001; Warner-Smith et al., 2002; Wines
t al., 2007). However, in our sample, no gender difference was
een between patients with and without overdose history. This is
onsistent with the findings of several overdose studies (Darke et
l., 1996; Gossop et al., 1996; McGregor et al., 1998; Bradvik et
l., 2007b; Warner-Smith et al., 2002), though some research has
eported gender differences, either reporting that men (Latkin et
l., 2004; Wines et al., 2007) or women (Powis et al., 1999) are
t higher risk.

.2. Conclusion

In a sample of recent opioid users in the Swedish criminal jus-
ice system, psychiatric characteristics related to impulse control
isturbances (suicide attempts, difficulty in controlling violent
ehaviour) were more common among subjects with history of
on-fatal overdose, even when variables of misuse pattern were
ontrolled for. Thus, substance users with a history of suicidal
ehaviour or difficulty in controlling violent behaviour may also
e at risk of drug overdose. The finding of this association may
ave clinical applications, and the aspect of impulsivity should
e further addressed in research on drug overdoses. Heredity
f alcohol problems and country of birth had some influence,
nd deserve further investigation. As expected, known risk fac-
ors in the field of misuse pattern had the strongest influence on
verdose history in our sample.
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