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bstract

bjectives: To describe the circumstances surrounding recent heroin overdose among a sample of heroin overdose survivors and the links to their
nowledge of overdose risk.
ethods: A cross-sectional survey of 257 recent non-fatal heroin overdose survivors was undertaken to examine self-reported knowledge of

verdose risk reduction strategies, behaviour in the 12 h prior to overdose and attributions of overdose causation.
esults: Most of the overdoses occurred in public spaces as a result of heroin use within 5 min of purchasing the drug. A substantial number
f overdoses occurred with no one else present and/or involved the concomitant use of other drugs. While knowledge of at least one overdose
revention strategy was reported by 90% of the sample, less then half of the sample knew any single strategy. Furthermore knowledge of the
angers of mixing benzodiazepines and/or alcohol with heroin was associated with an increased likelihood of such mixing being reported prior to
verdose.
onclusions: While heroin users can articulate knowledge of key overdose risk reduction strategies, this knowledge was not generally associated

ith a reduction in risk behaviours but was in some cases associated with increased reports of overdose risk behaviours. Further research is required

n order to better understand this paradoxical effect, focussing on risk reduction education amenable to the social contexts in which heroin use
akes place.

2006 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

Heroin overdose is a serious public health issue (Darke et al.,
996b). The risk factors for heroin overdose are well-known
nd include the demographics of heroin users, the concomi-
ant use of other drugs, changes in tolerance, the amount of

eroin used and injection as the route of administration (Darke
nd Hall, 2003; Dietze et al., 2005). This information sug-
ests that there is potential for effective intervention and a
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ariety of initiatives have been developed to prevent heroin
verdose.

Some of the most common heroin overdose prevention initia-
ives have been described in a recent review and these range from

odifying the heroin-using environment, such as supervised
njecting facilities, to increasing the availability of maintenance
harmacotherapy treatment, as well as resuscitation using nalox-
ne (Darke and Hall, 2003). One key and very common interven-
ion is the dissemination of educative messages about overdose

isk (Darke and Hall, 2003; Dietze et al., 2001a; McGregor
t al., 2001). These target behaviour change linked to the risk
actors for overdose by encouraging heroin users to: avoid con-
urrent use of CNS depressant drugs, monitor their tolerance,

mailto:pauld@turningpoint.org.au
dx.doi.org/10.1016/j.drugalcdep.2006.02.005
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void using alone and sample their heroin for strength prior to
sing the desired amount (McGregor et al., 2001; Moore, 2004).
dditional messages target responses to overdose by encourag-

ng people to contact emergency health services or provide basic
esuscitation (Darke and Hall, 2003).

There is growing evidence about the effectiveness of various
ntervention strategies including maintenance pharmacother-
py treatment (Darke and Hall, 2003), bystander resuscitation
Dietze et al., 2002a), supervised injecting facilities (MSIC
valuation Committee, 2003) and the provision of naloxone

or peer administration (Chicago Recovery Alliance, 2002).
owever, the effectiveness of education programs designed to

ncrease knowledge about overdose risk has not yet been demon-
trated.

Such education programs have been widely undertaken as a
omponent of many harm reduction activities for heroin users
Moore, 2004). These programs are typically based on a social
arketing approach with targeted campaigns oriented towards

eroin users at the time when they come into contact with ser-
ice providers. While the effectiveness of these programs in
roducing behaviour change has not been demonstrated (Darke
nd Hall, 2003), they have been shown to increase knowledge
bout overdose risk factors, as well as appropriate responses
o overdose such as resuscitation techniques (McGregor et al.,
001).

In a recent critique of overdose prevention, Moore (2004)
ites some of the social and contextual factors that militate
gainst the effectiveness of heroin overdose prevention edu-
ation. In particular, he argues that features of the drug use
nd social environments of heroin users and the desire for
eavy intoxication and withdrawal avoidance work to under-
ine expectations of ‘rationality’ (i.e. choice of health pro-
oting behaviour in preference over harmful behaviour) that

nderpin typical messages. This tension between individual-
stic (e.g. health belief models) and social models (e.g. situ-
ted rationality) of risk perception, knowledge and behaviour
as been debated more generally in the health field (Bloor,
995), with some arguing that a major strategic weakness
s the lack of understanding of the interconnection between
ttitudes, knowledge and risk behaviour (Williams et al.,
995).

It is beyond the scope of this paper to engage fully with
his debate, however, evidence suggests that a range of fac-
ors in addition to risk knowledge influence risk behaviour
hoices. Review studies show that knowledge about health risks
oes not necessarily produce corresponding reductions in risk
ehaviours, particularly in relation to blood-borne virus trans-
ission (Aloisi et al., 1995; Ferron et al., 1993; Gibson et al.,

993; Tapia-Aguirre et al., 2004). With overdose risk it is pos-
ible therefore that overdose prevention approaches based on
ducation about putative risk behaviours may alone have limited
ffectiveness for heroin users who have different priorities to the
voidance of overdose. For example, assumptions that individ-

als will choose health-promoting behaviour may be unrealistic
n the context of ambivalent attitudes towards death (Bennett and
iggins, 1999; Miller, 2002). Further, where purchase and injec-

ion of heroin in public settings is the norm, the desire to avoid
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etection by police or other users may preclude careful drug
reparation or injection (Aitken et al., 2002). Finally, known
isk behaviours may even be valued for the user-defined bene-
ts they produce (Bloor, 1995). In this way the applied value of
situated rationality’ concepts of risk behaviour which include
ocial context as an influencing factor on behavioural choices
s that they introduce the possibility of ‘functional risk’, where
nderstandings of overdose prevention messages may actually
ead to increases in risk behaviours. For example, some heroin
sers may interpret messages to mean that intoxication effects
an be increased by using other CNS depressant drugs or some
sers may have an inflated (and inaccurate) evaluation of their
wn drug using competence.

This paper has two aims. First, we examine the extent or mar-
et penetration of overdose prevention messages in Melbourne.
econd, we seek to examine whether knowledge of overdose
isk reduction strategies is associated with a reduction in risk
ehaviours, as would be expected on the basis of a simple edu-
ational approach to heroin overdose prevention. As such, our
tudy provides an indirect evaluation of the effectiveness of the
verdose risk reduction education strategies described above.
hese aims are explored in the context of the circumstances
f overdose in terms of known risk factors among a sample of
ecent heroin overdose survivors. This aspect is important as
uch research on heroin overdose is plagued by definitional

ifficulties and pays little regard to overdose recency.

. Methods

We conducted a cross-sectional survey of recent non-fatal heroin over-
ose survivors recruited through their contact with the Melbourne Metropoli-
an Ambulance Service. Melbourne is the capital of the Australian state of
ictoria.

.1. Participants

The details of our recruitment and case selection procedures have been
escribed elsewhere (Dietze et al., 2002b, 2005; Heale et al., 2003). To sum-
arise, 257 non-fatal heroin overdose survivors were recruited by ambulance

aramedics from five ambulance branches in Melbourne between 7/1999 and
/2001. Paramedics gave a total of 2031 numbered contact cards to eligible
articipants after resuscitation with naloxone following a heroin overdose, allow-
ng a restricted, yet unambiguous, biological definition of overdose (regaining
onsciousness following naloxone administration). However, as detailed in our
revious work (Dietze et al., 2005), we were unable to estimate the response
ate as we were unable to track cards effectively and paramedics did not reli-
bly record card numbers on Patient Care Records. Nevertheless, the available
emographic characteristics of our sample were similar to those found for heroin
verdose cases in Melbourne more widely (Dietze et al., 2005) suggesting that
ur findings may be expected among other overdose cases.

.2. Procedure

Participants presenting within 10 days of their overdose (in order to max-
mise recall) were interviewed at Turning Point Alcohol and Drug Centre. The
0 min interview involved administration of a structured questionnaire by trained
nterviewers that canvassed: demographics, drug use and overdose history, the

ircumstances and characteristics (other drug use, location, etc.) of the 12 h prior
o the heroin injection that resulted in overdose, personal attributions of overdose
ausation and knowledge of key overdose prevention messages. We used free
ecall prompting to measure knowledge of overdose prevention messages; par-
icipants were asked: “In your own words please describe your understanding of
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ow to avoid heroin overdose”. After an initial response participants were asked
f there was “anything else” until unable to provide further information. This
trategy is consistent with accepted techniques, such as the Cognitive Interview
Fisher et al., 1989; Memon et al., 1997), for minimising the effects of leading
nterview questions. Responses were coded according to the messages com-

only disseminated to heroin users, namely ‘taste first’, ‘monitor tolerance’,
use with someone else’ and ‘don’t mix drugs’. Participants were reimbursed
UD20.

.3. Statistical analysis

The circumstances of the overdose event were examined including the preva-
ence of the risk factors identified in our previous case-crossover analysis of the
urrent dataset (for transient risk behaviours such as benzodiazepine use, the
revalence of the behaviour in the 12 h prior to overdose was specified). Asso-
iations between participants’ characteristics, their overdose history and their
ngagement in overdose risk behaviours were examined using binary logistic
egression for dichotomous variables (e.g. benzodiazepine use in the 12 h prior to
verdose, yes/no) or ordered logistic regression for ordinal categorical variables
e.g. amount of heroin used). We used logistic regression to estimate associa-
ions between knowledge of, and engagement in, overdose risk behaviours and
verdose attributions after adjustment for demographic and overdose history
ariables. All analyses were undertaken using Stata SE V8.0.

. Results

.1. Sample characteristics

Fig. 1 shows the characteristics of the sample and their expe-
ience of overdose.
.2. Experience of overdose

The large majority (75%) had experienced an additional over-
ose, half in the 6 months prior to interview (Fig. 1). Most of

n
a
d
c

Fig. 1. Characteristics of
ependence 84 (2006) 223–230 225

hese overdoses resulted in the administration of naloxone. The
xperience of overdose was unrelated to any of the participant
haracteristics listed in Fig. 1 with the exception of incarcera-
ion and age. Participants who reported ever being incarcerated
ere around three times as likely to report ever having experi-

nced an overdose (OR = 2.89, 95% CI = 1.50–5.59) and around
wo times as likely to report experiencing an overdose in the
revious 6 months (OR = 1.96, 95% CI = 1.13–3.91) than those
ho did not report incarceration. A similar pattern was evident

or naloxone administration (OR = 3.31, 95% CI = 1.83–5.99
nd OR = 2.59, 95% CI = 1.46–4.62 for ever and previous 6
onths, respectively). Older participants (>30) were more likely

o report ever having experienced an overdose (OR = 2.99, 95%
I = 1.21–7.37) and naloxone administration (OR = 2.84, 95%
I = 1.27–6.33), but not in the previous 6 months, independently
f any of the remaining participant characteristics (including
ears of injecting).

.3. Engagement in overdose risk behaviours

Fig. 2 shows that around one-fifth of the sample engaged
n one or more overdose risk behaviours prior to the over-
ose event. However, participant characteristics did not con-
istently predict this engagement. The only significant effects
oted were for employment status and having ever experi-
nced an overdose. Unemployed participants were 3.5 times as
ikely to report benzodiazepine use in the 12 h prior to over-
ose (OR = 3.53, 95% CI = 1.52–8.18), and those who reported

ever having experienced a prior overdose were 2.7 times
s likely to report no alcohol use in the 12 h prior to over-
ose (OR = 2.72, 95% CI = 1.28–5.81), after controlling for
onfounders.

study participants.



226 P. Dietze et al. / Drug and Alcohol Dependence 84 (2006) 223–230

e ove

3

m
t
w
w

r
e
d

Fig. 2. Circumstances of th

.4. Attributions of overdose

Fig. 3 shows participants’ attributions of the causes of their

ost recent overdose. The majority attributed it to the quan-

ity and/or quality of heroin used. Next came mixing heroin
ith benzodiazepines and/or alcohol. Most importantly there
as a strong association between these attributions and reported
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Fig. 3. Participants’ attribution of ca
rdose targeted in the study.

isk behaviours, after controlling for confounders. In each case
ngagement in the risk behaviour in the 12 h prior to over-
ose was more likely among those attributing their overdose

o that risk behaviour. The relevant odds rations are: amount of
eroin used (OR = 1.85, 95% CI = 1.05–3.23), concurrent ben-
odiazepine use (OR = 10.00, 95% CI = 4.03–24.84) and con-
urrent alcohol use (OR = 61.41, 95% CI = 11.60–325.05).

use of recent heroin overdose.
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behaviour prior to overdose.

Participants who reported knowledge of overdose prevention
messages and engagement in related behaviours may merely be

Table 1
Engagement in overdose risk practice and percentage reporting knowledge of
related overdose prevention message and link between knowledge and behaviour

% Total
sample

% Engaging yet
reporting
knowledge of
message

Adjusted OR
(95% CI)

Used benzodiazepines
in 12 h prior to
overdose

25 59 1.97 (1.04–3.75)

Used alcohol in 12 h 17 65 2.93 (1.37–6.26)
Fig. 4. Knowledge of overdose pr

.5. Knowledge of overdose prevention messages

Fig. 4 shows that knowledge of overdose prevention messages
as commonly reported with around 90% reporting knowledge
f at least one message. With the exceptions discussed below,
his knowledge was largely unrelated to participant characteris-
ics, implying that the penetration of these messages was similar
cross the sociodemographic spectrum of the sample. How-
ver, knowledge of the ‘sample first’ message was less likely
o be reported by those aged less than 18 years than those
ged between 18 and 25 years (OR = 0.25, 95% CI = 0.07–0.89),
nd more likely to be reported among those who reported ever
aving experienced an additional overdose (OR = 2.96, 95%
I = 1.58–5.56). Knowledge of the ‘don’t mix drugs’ message
as unrelated to participant age, but more likely to be reported

mong those who reported injecting for more than 5 years
OR = 2.08, 95% CI = 1.01–4.27). Participants currently in treat-
ent were more likely to report knowledge of the ‘use with

omeone else’ message (OR = 1.83, 95% CI = 1.02–3.29). Older
articipants and those reporting ever being incarcerated were
ess likely to report knowledge of the ‘monitor/know tolerance’

essage, but those who reported never having had an addi-
ional overdose were more likely to report knowledge of this

essage.

.6. Links between knowledge, behaviour and attributions

Table 1 shows the percentages of participants who reported

ngaging in selected risk behaviours for whom knowledge of
ertinent overdose prevention messages was also available. Par-
icipants reporting knowledge of the ‘don’t mix drugs’ message
ere 2.8 times as likely to report engaging in alcohol use in

D

U

ion messages among the sample.

he 12 h prior to overdose, and almost twice as likely to report
ngaging in benzodiazepine use in the 12 h prior to overdose,
han those who did not report this knowledge, after controlling
or the effects of the remaining variables included in the model,
hich showed no effect. The only exception was that the effect
f employment status noted above remained significant in the
enzodiazepine use analysis (OR = 3.09, 95% CI = 1.29–7.42).
here was also a weak relationship (p = 0.083) between knowl-
dge of the ‘don’t use alone’ message and an increased like-
ihood of reporting using alone at overdose. While knowledge
f the ‘sample first’ message appeared associated with a non-
ignificant protective effect in relation to this behaviour, it should
e noted that 92% of the sample reported not engaging in this
prior to overdose
id not test heroin for
strength prior to use

92 42 0.55 (0.19–1.58)

sed on own 29 55 1.72 (0.91–3.25)
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xpressing their attributions of overdose causation. In order to
est for this possibility, associations between participants’ spe-
ific attribution of overdose cause and knowledge of relevant
essages were examined. There was only a weak relationship

etween attributing overdose cause to concomitant benzodi-
zepine use (OR = 2.12, 95% CI = 0.91–4.98) and the likelihood
f reporting knowledge of the ‘don’t mix drugs’ message with
similar finding evident for concomitant alcohol consump-

ion (OR = 2.17, 95% CI = 0.69–6.77), after controlling for the
emaining variables included in the model. The effect noted in
elation to injecting career upon knowledge of the ‘don’t mix
rugs’ messages noted above remained significant in this anal-
sis (OR = 2.09, 95% CI = 1.02–4.32).

. Discussion

.1. Overdose prevention education

Overdose prevention education is a key component of harm
eduction work in Melbourne (Dietze et al., 2001a; Moore, 2004)
nd has been delivered in various forms, ranging from leaflet
istribution within agencies to classroom-based overdose pre-
ention workshops run by the Victorian Drug User Group since
he late 1990s (VIVAIDS, S. Lord, personal communication,
ovember 2005). Despite this, the ‘market penetration’ of these
verdose prevention messages appears relatively low, with less
han half of our sample reporting knowledge of each of the
ey messages. Our results are similar to those found in South
ustralia prior to the implementation of an intensive overdose
revention intervention (McGregor et al., 2001). To enhance
nowledge of overdose prevention messages systematic cam-
aigns need to be maintained over time. On the bright side,
ur results showed that knowledge appeared relatively uniform
cross the sociodemographic groups in our sample suggesting
hat the messages are reaching a broad cross-section of heroin
sers.

Our second major finding concerns the effectiveness of
nowledge of risk reduction strategies in reducing overdose risk
ehaviour. In advocating for the dissemination of risk reduction
essages, it is presumed that knowledge of risky practices will

ead to a reduction in risk behaviours. However, as already indi-
ated, the efficacy of these messages in producing individual
ehaviour change is largely untested, and the sociocultural con-
ext of heroin use may militate against their adoption (Moore,
004). Indeed, while we did not manipulate an educational
ntervention directly, our study provides an indirect behavioural
valuation. We found that knowledge of overdose risk reduction
trategies was associated with an increased prevalence of related
isk behaviours, particularly in relation to the concomitant use of
NS depressant drugs. Importantly, this effect appeared largely

ndependent of participants’ attributions of overdose causation,
uggesting that it was not a spurious effect of participants’
ttributions leading to increases in reports of overdose preven-

ion messages. Indeed, knowledge (from prevention messages,
xperience and information from other heroin users, etc.) that
ixing CNS depressants increases intoxication may encourage

hat risky practice in the cultural context in which heroin use
p
d

ependence 84 (2006) 223–230

akes place (Moore, 2004), a possibility consistent with the ‘situ-
ted rationality’ of risk behaviours (Bloor, 1995) detailed earlier.

We were initially surprised by our findings, but discovered
nalogous effects in other areas of public health. Nutrition
esearch draws a distinction between ‘declarative’ and ‘proce-
ural’ knowledge (Worsley, 2002), so in our case we should
ot have expected that knowledge of overdose risk behaviours
declarative knowledge) would produce decreased overdose risk
f this risk cannot be avoided in situ (procedural knowledge).
onsistent with this framework, our findings are more sup-
ortive of social models of risk knowledge and behaviour that
llow for the valuation of risk in decision making around health
ehaviours. Our findings are especially important in the con-
ext of the widespread heroin ‘drought’ in Australia (Dietze
nd Fitzgerald, 2002), where heroin users may value the risk
f overdose less than the importance of increasing their levels
f intoxication in the context of poor heroin supply.

.2. Circumstances and characteristics of non-fatal heroin
verdose

Importantly, participants’ reported engagement in overdose-
elated risk behaviours did not appear to vary substantially
ccording to demographic characteristics, although previous
verdose experience appeared to protect against the use of alco-
ol in the 12 h preceding the overdose event. Moreover, previous
xperience of incarceration was predictive of the experience of
dditional overdoses, highlighting the link between incarcera-
ion history and overdose risk (Seaman et al., 1998). Our finding
hat the more extensive experience of overdose among older par-
icipants was unaffected by the length of participants’ injecting
areer is also key in that it contrasts with previous work (Darke
t al., 1996a), and suggests that increased age alone is a signif-
cant risk factor for overdose. This finding contributes further
o the puzzling age effects found in relation to heroin overdose,
here older, experienced heroin users appear at greatest risk

Warner-Smith et al., 2001).
Despite this difference with the work of Darke et al. (1996a),

ur study found similar distributions of attributions for the cur-
ent overdose, with the majority of our sample blaming the use
f too much heroin (either through quality and/or quantity).

It is also useful to compare our sample with that in Darke et
l. (1996a) key Australian study on non-fatal heroin overdose.
ur sample was generally younger, more likely to be male, more

ikely to report incarceration, but less likely to be in treatment
r report the use of other drugs. These differences may merely
eflect the dynamics of the heroin-using population over time and
cross geographic region (recruitment for the study by Darke et
l. was completed in Sydney some 7 years earlier) or differ-
nces in the way cases were ascertained (our study used a more
estrictive definition of overdose).

.3. Potential limitations
While this study represents a significant improvement over
revious cross-sectional work in terms of sample ascertainment,
efinition of overdose and generalisability, weaknesses remain.
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he free recall paradigm used to determine knowledge of over-
ose prevention strategies has the advantage of minimising recall
ias compared to other mnemonic strategies. However, we may
ave found higher levels of knowledge using cued recall or
ecognition strategies that are known to be more efficient at elic-
ting information (Memon et al., 1997). More importantly, we
id not adequately capture information on participants’ mental
tate or dependence that may have affected our findings.

It is possible, of course, that heroin overdose prevention edu-
ation may be effective in preventing some heroin users from
ver experiencing an overdose and our study would not have
aptured this population. Nevertheless, over half of IDU sam-
les typically report experience of at least one overdose (Dietze
t al., 2001b) meaning that our findings are pertinent to, at the
ery least, half of the heroin-using population.

This study was cross-sectional in design and no education
ntervention was manipulated. This means that, while such edu-
ation programs had been undertaken in Melbourne prior to our
tudy, exposure to overdose risk reduction education was uncon-
rolled.

Finally, it may be that the results of the current study reflect a
orm of reverse causation. For example, among our sample those
articipants who used other CNS depressants may have been
ore likely to access services providing overdose prevention
essages as this risk group may be the prime target group of

hese services. Unfortunately, the current dataset does not allow
or such determination.

. Conclusions

Overdose is common among heroin users and its prevention
s, and should be, a key strategy in the reduction of drug related
arm. In relation to overdose education we found that knowl-
dge of overdose risk reduction strategies was associated with
he paradoxical effect of increasing the prevalence of the target
isk behaviours. These findings have implications for overdose
revention strategies targeted at individualised risk behaviour
hange, where it is generally presumed that increasing knowl-
dge will lead to a reduction in risk behaviour. We urge caution
hen implementing overdose prevention education strategies

nd suggest that these strategies should focus upon promoting
ffective responses to overdose that could lead to the prevention
f fatal overdose (e.g. ‘always call an ambulance’, where the
ehaviour relates to external, rather than internal risks). Indeed,
e would argue that the focus of educative messages on those

eatures of the heroin-using risk environment (Rhodes, 2002)
hat are unlikely to be changed by social marketing campaigns
lone (Moore, 2004), is unwarranted and may be associated
ith negative outcomes. Further contextually sensitive research

s required examining the efficacy of all overdose prevention
trategies in order to identify effective interventions for reduc-
ng this key heroin related harm.
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