
The Sydney Medically Supervised Injecting
Centre: reducing harm associated with
heroin overdose

INGRID VAN BEEK1*, JO KIMBER2, ANDY DAKIN1

& STUART GILMOUR2

1Sydney Medically Supervised Injecting Centre, Kings Cross NSW 2011, Australia;
2National Drug and Alcohol Research Centre, University of New South Wales,

Sydney NSW 2052, Australia

ABSTRACT The Sydney Medically Supervised Injecting Centre (MSIC) commenced operation

on a trial basis in May 2001. Operating within a clinical model, the Centre’s primary objective

is to reduce the morbidity and mortality associated with drug overdose. Staff include nurses

authorized to administer naloxone to reverse the central nervous system depressant effects

of heroin, according to clinical protocols developed and modified for the Centre’s setting.

Data were collected on clients’ drug overdose history, demographics, and recent drug and alcohol

use at each subsequent visit. The MSIC registered 3747 injecting drug users and supervised

56 861 injecting episodes (61% to inject heroin, 30% to inject cocaine and 9% other drugs) in the

first 18 months of operation. A total of 409 drug overdoses occurred (80% heroin, 15% cocaine

and 5% other drugs) during this time. Among the heroin overdoses treated, 25% also required

naloxone. Risk factors identified included history of heroin overdose, heroin as the main

drug injected, engagement in sex work, frequent attendance at the MSIC, and otherwise injecting

in a public place. Being in methadone maintenance treatment and a daily injector at registration

were protective. Overall, It is likely that the early intervention provided by the supervised

setting of the MSIC reduced the morbidity and mortality that would have otherwise been

associated with these drug overdoses had they occurred elsewhere. Better understanding of risk

factors for heroin overdose has the potential to also prevent heroin overdose in this and other

settings.

Introduction

Heroin overdose remains the most immediate and potentially fatal harm among people

who inject heroin illicitly. Rates of deaths attributable to heroin overdose increased in

many Western countries during the 1990s, as heroin injecting became more prevalent

(Warner-Smith et al., 2001). In response to this growing epidemic, public health
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researchers began to examine risk factors and ways to prevent heroin overdose deaths

more closely.

While heroin purity and the adulterants used to cut heroin were presumed

to have a significant role in heroin overdose, heroin overdose fatalities have been

found to be only moderately associated with heroin purity (Desmond et al., 1978;

Ruttenbar & Luke, 1984; Darke et al., 1999; Risser et al., 2000; Darke & Hall, 2003)

and adulterants have rarely been detected on toxicological examination post mortem

(Darke & Zador, 1996; Coomber et al., 1997; Coomber, 1999; Darke et al., 2000;

Risser et al., 2000). However, there is strong evidence to suggest that the concomitant use

of other central nervous system (CNS) depressants, alcohol and benzodiazepines in

particular, has a more significant role by potentiating the respiratory depressant effects

of heroin, which can lead to respiratory arrest and death (Darke et al., 2000; Darke &

Hall, 2003). Conversely, the use of stimulants, which can act as antagonists of opioids,

may reduce the respiratory depressant effects of heroin (White & Irvine, 1999).

Lowered tolerance to heroin at an individual injecting drug user (IDU) level has also

been implicated in heroin overdose, particularly immediately post-release from prison

(Darke et al., 1996a; Seaman et al., 1998; Darke et al., 2000;McGregor et al., 2002). There

is also emerging evidence to suggest the greater likelihood for heroin overdoses to occur

among older IDUs may be related to lower tolerance due to a reduction in the level of

heroin use in the period prior to death (Tagliaro et al., 1998;White & Irvine, 1999; Darke &

Hall, 2003). The circumstances and location of drug injecting have also been found to

influence risk of heroin overdose, with a greater likelihood of non-fatal overdose among

public injectors (Klee & Morris, 1995; Darke et al., 2001); and being in a different setting

per se has been found to decrease tolerance to heroin (Goudie &Demellweek, 1986; Siegel,

1989).

Harm-reduction strategies to reduce the risk of fatal heroin overdose include the

education of IDUs to raise awareness of risk factors and promote effective peer intervention

when heroin overdose occurs, and more recently dispensing naloxone (Narcan�) to IDUs

in high-risk settings (Darke &Hall, 2003; Sporer, 2003). Another response to reducing risk

of fatal heroin overdose and other injecting-related harms among street-based IDU

populations has been the establishment of Supervised Injecting Facilities (SIFs). SIFs

accommodate the injection of drugs that would otherwise have occurred in less safe

situations, under professional supervision in a hygienic setting with a primary aim of

reducing the morbidity and mortality associated with drug overdose. SIFs also aim to

reduce the transmission of blood-borne infections such as HIV and hepatitis B and C,

enhance access to appropriate health and assistance and reduce the public nuisance

otherwise associated with drug injecting when it occurs in public places (Haemmig, 1995;

Dolan et al., 2000; Stoever, 2002; Wolf et al., 2003).

By the end of 2003, there were almost 60 SIFs operating in several European

countries including Switzerland, the Netherlands, Germany and Spain, as well as

Australia (Kimber et al., 2003a) and most recently Canada (Wood et al., 2004).

The Sydney Medically Supervised Injecting Centre (MSIC), framed as an extension of

the Needle Syringe Exchange Program (NSEP), was established in 2001 as an 18-month

pilot project in Kings Cross, Sydney and was the first facility of this kind in the

English-speaking world.
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Escalating levels of injecting drug use and heroin overdose on the streets and

in illegal shooting galleries in Kings Cross, an inner-city drug scene in Sydney,

Australia during the 1990s raised little public outcry. However, the proposal to establish

a legally sanctioned facility to accommodate this very same activity was considered

by sections of the Australian community as too radical and unorthodox. Surveys of the

local community, however, verified high and increasing levels of support for this

new approach (MacDonald et al., 1999; ANOP, 2000) and the MSIC trial proceeded.

The results of an independent service evaluation were released (MSIC Evaluation

Committee, 2003) in July 2003 and legislation was passed by State Parliament in October

2003 to extend the trial by four years.

The Sydney Centre operates within a clinical model (van Beek, 2003) and has

registered nurses and counsellors who are specifically trained to identify the clinical signs

and symptoms of drug overdose and to instigate basic life support measures as necessary.

Unlike most other SIFs (Kimber et al., 2001), nurses at the Centre are also authorized to

administer naloxone intramuscularly, to reverse the CNS depressant effects of heroin and

other opioids in overdose situations according to a clinical protocol developed by the

medical director in consultation with the state ambulance service.

According to the original protocol, heroin overdoses that resulted in respiratory

arrest were treated with naloxone first and then expired air resuscitation (EAR) using

100% oxygen, in line with the ambulance protocol. The protocol was then modified to

reflect the Centre’s opportunity for earlier intervention in heroin-related overdose

such that EAR is now administered first of all, for five minutes. It is only if the person is still

not breathing spontaneously after this time of assisted oxygenation that naloxone is given,

thereby minimizing its use in this setting. This was also considered more desirable since

naloxone can precipitate an acute heroin withdrawal state among IDUs, which they may

seek to overcome by leaving to inject more heroin, instead of being clinically monitored

post-overdose, thereby also risking a further overdose when the heroin-reversal effects

of the relatively short-acting naloxone wear off (Darke & Hall, 2003).

All clients attending the Centre are individually registered and a medical file is

created wherein demographic information, relevant history and clinical progress are

documented. At each visit, information about recent and current drug use, drug

overdoses, their outcome and the treatment provided by staff at the Centre are

systematically recorded (van Beek, 2003). With these arrangements in place, the MSIC

is well positioned to examine the risk factors for heroin overdose in its client

population of IDUs. This study aimed to describe the client and clinical characteristics

of heroin-related overdose among MSIC clients to increase our understanding of the risk

factors involved and inform future prevention efforts.

Methods

Participants

All clients registered in the first 18 months of the Centre’s operation, from 6 May 2001 to

31 October 2002, and who injected drugs at the MSIC at least once were included in the
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study. The eligibility criteria for registration were having a history of injecting drugs,

being aged 18 years or older, not known to be pregnant, not accompanied by a child, and

acceptance of the MSIC Client Code of Conduct. Registered clients who were assessed

by Centre staff to be intoxicated on a particular visit were also not admitted to inject

heroin (or any drug) at the MSIC, and were counselled not to inject further drugs while

still intoxicated.

Procedure

Those eligible for registration were interviewed using the MSIC registration ques-

tionnaire and allocated a unique registration number. This number was used to identify

clients at subsequent visits and facilitated update of their service utilization records

in the Centre’s client database and medical files. In the case of drug overdose or other

clinical incidents, the attending MSIC staff completed an emergency treatment

form. Any additional information about an overdose was documented in the client’s

medical file.

Measures

The MSIC registration questionnaire collected information on client demographics,

injection-related health and risk behaviour, drug use, drug treatment and drug overdose

history. Some questions were comparable to the Injecting Drug User Overdose

Questionnaire (Darke et al., 1996a).

The MSIC client database recorded details of service utilization at each client visit.

Data entry fields included drug to be injected; last drug injected and time since last

injection; alcohol, benzodiazepine and methadone use that day; other services used at the

Centre; referrals to other services; needles and syringes dispensed; and details of drug

overdoses and other clinical incidents.

The emergency treatment form recorded details of the nature and manage-

ment of drug overdoses that occurred at the Centre. Fields included time of onset and

duration of the incident, recent drug and quantities used expressed as price paid

in Australian dollars (A$) and other client history (e.g. if known recent period of

no heroin use), description of clients’ signs and symptoms, diagnosis of the type

of drug overdose by primary drug, level of consciousness (Glasgow Coma Scale),

oxygen saturation, respiration, pulse and blood pressure measurements, and clinical

management (e.g. oxygen, EAR, naloxone administration).

Data management and analysis

All drug overdoses recorded in the MSIC client database were verified by an independent

researcher against the emergency treatment forms and clinical file notes. In instances

where there was no supporting documentation of the incident, it was removed from the

database. In instances where an emergency treatment form or medical file notes existed

for an incident but the data were not recorded in the MSIC client database, these data

were entered retrospectively.
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A list of all drug overdoses by client and date was then extracted from the client

activity database and the corresponding emergency treatment form for each incident

was reviewed by the Nursing Unit Manager who retrospectively coded clinical data

relating to each drug overdose and entered these into the overdose database (SPSS for

Windows, Version 11). Client characteristic variables (MSIC registration database),

service utilization variables (MSIC client database) and drug overdose variables (MSIC

overdose database) were merged for analysis.

The classification of drug overdose for these analyses was based on the primary

overdose drug diagnosis in the emergency treatment form (i.e. heroin, other opioid,

benzodiazepine and cocaine). The price paid for heroin in A$ was categorized as <50, 50

and >50, where A$50 was agreed by Centre staff to be the ‘standard’ or average quantity

used by MSIC clients. A client was categorized as a frequent attender if his/her total

number of visits was in the top quartile of the visit frequency distribution (i.e. 11 or more

visits) to the Centre.

Frequencies, means and standard deviations were reported. Where data were skewed

medians were reported, and t-tests were used for continuous variables. Categorical

variables were analysed using chi-squared, odds ratios (OR) and corresponding

95% confidence intervals (CI). Multiple logistic regression was used to determine

factors independently associated with heroin-related overdose. Backwards elimination of

variables was used to select the most appropriate model. Data analyses were conducted

using SPSS for Windows (Version 11).

Results

There were 3747 registered clients who injected drugs on 56 861 occasions at the Centre

in its first 18 months of operation: 61% to inject heroin and 30% to inject cocaine. A total

of 409 drug overdoses among 267 clients were treated at MSIC including 329 heroin-

related overdoses (80%) among 217 clients (Table 1). In the study period, there was

a heroin overdose rate of 9.5 overdoses per 1000 visits to inject heroin.

Clinical management of heroin overdose

Most of the heroin-related overdoses were treated by administering oxygen by mask

only, assisted oxygenation (EAR) being required in only 100 of the 329 cases (Table 2).

Naloxone was administered in a quarter of cases of heroin-related overdose.

Table 1. Drugs injected and overdoses treated at MSIC by primary drug type and overdose rate

Drug type No. of injections % No. of overdoses % Rate per 1000 visits

Heroin 34 428 61 329 80 9.5

Other opioid 791 1 7 2 8.8

Benzodiazepine 1512 3 13 3 8.5

Cocaine 16 922 30 60 15 3.5

Other 3208 6 0 0 0

Total 56 861 100 409 100 7.2
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Time to diagnosis and treatment intervention

Diagnosis of heroin-related overdose resulting in immediate treatment intervention

occurred within 1–5 minutes of the client’s heroin injection at MSIC in the majority of

cases (70%; Table 3). There were relatively few heroin-related overdose cases wherein

respiratory depression or arrest occurred instantaneously (6%). Conversely, very few

instances of heroin overdose (3%) where the clinical signs and symptoms of heroin

overdose requiring treatment intervention developed beyond 15 minutes from the time

of intravenous heroin administration. This was regardless of the severity of the overdose,

as indicated by the need to also administer naloxone.

MSIC client characteristics

Some 74% of clients were male. The average age of clients was 31 years (SD¼ 8)

and the average age of first injection was 19 years (SD¼ 6). Less than one-third

had completed secondary school (27%) and one-quarter reported imprisonment in the

previous 12 months.

At MSIC registration, 43% of clients reported a history of heroin-related overdose

and they had a median of 3 overdose incidents (range 1–300). The mean age of first

overdose was 23 years (SD¼ 7). Approximately one in 10 clients had overdosed in the

past 12 months (12%). At the time of their last overdose, over one in five also reported

the use of benzodiazepines (23%) and alcohol (21%), three-quarters were attended

by an ambulance (74%) and two-thirds were administered naloxone (68%). One in three

of these overdoses occurred in a public place (36%).

Table 3. Time from heroin injection to diagnosis and treatment

intervention in heroin overdose cases by naloxone administration

Minutes No naloxone Naloxone Total

n¼ 248 n¼ 81 n¼ 329

<1 4% 10% 6%

1–5 73% 60% 70%

6–15 20% 23% 21%

>15 3% 5% 3%

Table 2. Clinical management of heroin overdose at MSIC

Management N¼ 329 %

Oxygen (via mask only) 229 70

EAR (assisted respiration) 100 30

Naloxone 81 25

Notes: Percentages add to more than 100% as more than one form of

treatment could be used.
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Clients who subsequently experienced a heroin-related overdose at the MSIC were

more likely to report heroin as the main drug used in the past month (OR¼ 1.9), a history

of heroin overdose (OR¼ 1.8), a heroin overdose in the past 12 months (OR¼ 2.3),

sex work in the past month (OR¼ 2.0) and that their next injection on the day of Centre

registration in the absence of MSIC would have been in a public place (OR¼ 1.9) than

MSIC clients who did not have a heroin-related overdose at the MSIC (Table 4).

MSIC clients who had heroin-related overdoses at the Centre were half as likely to be

in methadone maintenance treatment (MMT) at registration compared with those who

did not have heroin-related overdoses at MSIC (OR¼ 0.59). Additionally, those who

experienced heroin overdose at the Centre were six times more likely to be MSIC

frequent attenders than those who did not (OR¼ 6.2). Of clients who had a history of

overdose, those who subsequently experienced overdose at the Centre were more likely

to have been attended by ambulance at their last overdose before MSIC registration

than those who did not experience overdose at the Centre (82% vs. 73%, OR¼ 1.7,

CI 1.1–2.8, p¼ 0.025).

Clinical characteristics of heroin overdoses at the MSIC

Last drug injected: In almost three-quarters of cases of heroin-related overdose, heroin

was the last drug injected prior to the heroin injection that resulted in overdose (Table 5).

The use of other CNS depressants on that day was also commonly reported. In almost

a third of cases benzodiazepines had been used and in one in five cases alcohol had

also been consumed that day.

Quantity of heroin: In over three-quarters of cases, the reported quantity of heroin

last used prior to overdose at MSIC was A$50 value (Table 6). Only 13% of heroin

overdose cases involved an above-average quantity of heroin having been injected on that

occasion.

Recent period of abstinence: In 46 cases (14%), it was also ascertained from the clinical

interview following the overdose that the client had had a recent period (3–28 days) of no

heroin use due to being in prison, drug-free detoxification or rehabilitation programme or

a period of abstinence.

Taken together, the concomitant use of benzodiazepines or alcohol, use of a higher

than average quantity of heroin, or a known recent period of no heroin use were reported

in association with 209 (67%) of the heroin overdose cases.

Client characteristics independently associated with heroin overdose

Clients who had heroin-related overdoses at the MSIC were two and a half times as likely

to report heroin as their main drug (AOR¼ 2.6), almost twice as likely to have engaged

in sex work in the month prior to MSIC registration (AOR¼ 1.7), to have a history of

heroin overdose (AOR¼ 1.6) and to have injected in public in the absence of the MSIC

(AOR¼ 1.9) compared with clients who did not have heroin-related overdoses at the

MSIC (Table 7). They were also six times more likely to be classified as frequent
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Table 4. Univariate analyses comparing characteristics of MSIC clients who experienced heroin

overdose at MSIC with those who did not

No MSIC OD

n (%)

MSIC OD

n (%)

Unadjusted

OR

95% CI p-value

Gender

Female 920 66

Male 2577 (74) 151 (70) 0.82 0.61–10.1 0.205

Age

<25 936 69

25þ 2446 (72) 148 (68) 0.79 0.59–10.1 0.166

Aboriginal

No 3061 193

Yes 313 (9) 17(8) 0.86 0.52–10.4 0.625

Unstable accommodation

No 3072 186

Yes 363 (12) 29 (13) 1.3 0.88–2.0 0.170

Imprisonment in past 12 months

No 2576 150

Yes 864(25) 65 (30) 1.3 1.0–1.7 0.106

Sex work in past month

No 3119 178

Yes 325 (9) 38 (18) 2.0 1.4–3.0 <0.0001

Ever overdosed

No 1978 92

Yes 1468 (43) 124 (57) 1.8 1.4–2.4 <0.0001

Overdosed in past 12 months

No 3098 167

Yes 391(11) 48(22) 2.3 1.6–3.1 <0.0001

In methadone treatment

No 2890 193

Yes 607(17) 24 (11) 0.59 0.38–0.91 0.015

Heroin main drug in past month

No 1936 87

Yes 1561(45) 130 (60) 1.9 1.4–2.5 <0.001

Daily injection in past month

No 1962 117

Yes 1435 (42) 92 (44) 1.1 0.81–1.4 0.614

That injection in a public place1

if no MSIC

No 1528 63

Yes 1581(51) 124(66) 1.9 1.4–2.6 <0.0001

Frequently attends MSIC

No 2667 74

Yes 830(24) 143 (66) 6.2 4.6–8.3 <0.0001

Notes: All characteristics except frequent attendance at MSIC refer to status at the time of

registration. 1A public place includes street, park, beach, car or public toilet.
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Table 7. Client characteristics independently associated with heroin overdose at MSIC

Characteristic Adjusted OR CI p-value

Sex work1

No 1.0 1.1–2.8 0.020

Yes 1.7

Methadone treatment1

No 1.0

Yes 0.46 0.26–0.80 0.006

Daily injection1

No 1.0

Yes 0.51 0.36–0.73 <0.001

Main drug* 0

Amphetamine 1.0

Cocaine 2.0 0.052

Heroin 2.6 0.003

Other 0.79 0.758

Ever overdosed

No 1.0

Yes 1.6 1.1–2.2 0.008

If no MSIC inject in public

No 1.0

Yes 1.9 1.3–2.7 <0.001

Frequent MSIC attendance

(11þ visits)

No

Yes 6.1 4.3–8.6 <0.001

Notes: 1These characteristics refer to behaviour in the month prior to registration at MSIC.

Table 5. Drugs used on day of heroin overdose at MSIC

Drugs used on day of overdose prior to MSIC visit Heroin overdoses %

(n¼ 329)

Heroin 243 72

Benzodiazepine1 101 31

Alcohol 59 17

Notes: Percentages add to more than 100% as more than one drug could be

used. 1Temazapam gelcap was the benzodiazepine type and formulation most

frequently injected by clients at the MSIC.

Table 6. Quantity (A$) of heroin used at time of MSIC heroin overdose

Quantity (A$) n¼ 329 %

<50 25 8

50 260 79

>50 44 13
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attenders (AOR¼ 6.1). Clients who had heroin-related overdoses at MSIC were half

as likely to be in MMT (AOR¼ 0.46) and to be daily injectors (AOR¼ 0.51) compared

with those who did not have heroin-related overdoses at MSIC.

Discussion

This is the first published study describing the occurrence of heroin overdoses and

identifying risk factors among IDUs attending a supervised injecting facility.

The implementation of a relatively sophisticated data-collection system, which was

acceptable to both staff and clients (van Beek, 2003), allowed for continuous recording of

client patterns of attendance and drug use and drug-related overdose and hence a reliable

estimate of the rate of drug overdose and associated risk factors. These can be monitored

over time, thereby also enabling the ongoing evaluation of overdose-prevention initiatives

at the MSIC.

The MSIC client population

Based on the epidemiological evidence, the MSIC client population was at significant risk

of heroin overdose in terms of being predominantly male, older, street-based and heroin

dependent, with a high rate of imprisonment. At registration, lifetime (44%) and past year

(12%) prevalence of heroin-related overdose among MSIC clients was considerably lower

than the 68% and 29% respectively reported by Darke and colleagues (1996a). However,

among MSIC clients, 68% were administered naloxone at their last heroin overdose,

a marker of overdose severity, compared with 51% in the Darke cohort, suggesting

a greater severity of past heroin overdoses among MSIC clients.

Differences in recruitment strategies and course of the Australian heroin epidemic

may largely explain this difference between the two IDU cohorts. Specifically, the

unprecedented reduction in the availability and quality of heroin which was sustained

in Australian drug markets throughout 2001 (commencing six months prior to the

opening of MSIC and ongoing through almost half of the study period), also known as the

‘heroin shortage’, was associated with significant decreases in heroin use and heroin-

related overdose and increases in psycho-stimulant and benzodiazepine use (Day et al.,

2003; Topp et al., 2003; Weatherburn et al., 2003).

Heroin overdose management

A large number of heroin overdoses were successfully treated at the MSIC during its

first 18 months of operation, none resulting in death. These cases were all treated with

oxygen; naloxone was required in only a quarter of heroin overdose cases. While very few

clients stopped breathing and lost consciousness immediately after injecting heroin, the

large majority had developed clinical symptoms and signs of heroin overdose within

15 minutes of its administration. This gradual decrease in the level of consciousness

post-heroin overdose is consistent with the time that it takes for heroin to cross the blood–

brain barrier and bind with the relevant receptor sites in the brain controlling respiration.
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In community settings, ambulance assistance is not often not sought until the person

has commenced respiratory arrest and lost consciousness altogether (Darke et al., 1996b;

Zador et al., 1996; Dietze et al., 2000). This is followed by a lead-time before assistance

arrives, depending on location and other emergencies occurring at that same time.

It is likely that the prompt administration of oxygen, early in the natural course of

heroin overdose afforded by the SIF setting, prevented further progression of the CNS

depressant effects of heroin, thereby obviating the need to administer EAR and naloxone

in a number of cases. It is plausible that the early reversal of hypoxia due to respiratory

depression and arrest following heroin injection reduced the morbidity and mortality that

might have otherwise resulted, had this same heroin overdose case occurred in another

setting where trained assistance was not immediately available.

Concomitant drug and alcohol use

While the majority of clients cited heroin to be the last drug injected prior to the injecting

episode that resulted in overdose, almost a third of clients who overdosed also reported

that they had used benzodiazepines that day. A substantial minority of IDU clients also

reported having consumed alcohol on the day of the heroin overdose. This is consistent

with previous research findings that the concurrent use of these CNS depressants are

associated with heroin overdose (Darke & Zador, 1996, Zador et al., 1996; Darke & Ross,

1999; Warner-Smith et al., 2001).

It should, however, be noted that the exclusion of intoxicated clients from injecting

heroin at the MSIC is also likely to have systematically reduced the rate of heroin

overdose at MSIC. However, those clients who did cite use of other CNS depressants on

the same day as the heroin overdose occurred had not used these drugs to the extent

that their psycho-motor skills resulted in an assessment of intoxication by MSIC staff.

This suggests that even use of other CNS depressants at levels that does not cause readily

detectable psychomotor impairment may increase the risk of heroin overdose.

It should also be recognized that information in regard to other drug use was

obtained through client self-report, so it is possible that this may have been under-

reported. While self-report among IDUs has been found to be reliable and valid in

research settings (Darke, 1988), in situations where it is perceived that there may be

negative consequences, as in the MSIC setting where assessment of intoxication leads

to non-admission, under-reporting is more likely.

Tolerance of heroin

IDUs who were in MMT at the time of MSIC registration were half as likely to have

a heroin overdose at the Centre as those who were not in MMT. This finding is consistent

with the evidence that opioid maintenance treatment such as methadone, due to cross-

tolerance, is protective in terms of reducing the risk of overdose (Caplehorn et al., 1994;

Ward et al., 1997). For this reason, opioid maintenance treatment may be a particularly

appropriate treatment approach to heroin dependence among older, long-term heroin-

dependent IDUs who are at significant risk of heroin overdose.
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Similarly, IDUs who were daily injectors were half as likely to have a heroin overdose

at the MSIC as those who injected less frequently. This is also consistent with those IDUs

having higher tolerance of heroin.

Conversely, in 14% of cases of heroin-related overdose at MSIC it was ascertained

that IDUs had had a recent period of abstinence prior to overdosing at the Centre.

This concurs with other evidence that IDUs with decreased tolerance of heroin are at

an elevated risk of heroin overdose (Seaman et al., 1998; White & Irvine, 1999; Darke

et al., 2000; McGregor et al., 2002) and highlights the need for specific counselling

of IDUs who cease use for whatever reason regarding this increased risk if heroin use

is subsequently resumed.

The quantity and quality of heroin

The large majority of clients who overdosed at MSIC had injected a quantity of heroin

that was considered to be the standard or average quantity in terms of its street value and

a greater than average quantity of heroin was reported among only 13% of clients who

overdosed at the Centre.

The purity of heroin injected by clients at the MSIC was not objectively assessed

in this study. However, anecdotal reports from clients and findings from the national

drug monitoring system (Roxburgh et al., 2003) suggest that the quality and availability

of heroin locally started to return to pre-heroin shortage levels from early 2002. These

reports were reflected by increases in the number and proportion of MSIC clients

injecting heroin and the rate and severity of heroin overdose cases at the MSIC in 2002

compared with 2001 (Van Beek, 2003) during the heroin shortage. It is possible

that increases in heroin quality (along with greater availability and affordability) which

occurred with the easing of the heroin shortage may have transiently increased the risk

of overdose, especially among an IDU population with lowered tolerance as a result

of the preceding heroin shortage.

Only about a third of the heroin overdose cases at the MSIC had no reported risk

factor in terms of concomitant use of benzodiazepines or alcohol, use of a higher than

usual quantity of heroin, lowered tolerance after a period of abstinence such as recent

discharge from prison or a drug-free detoxification or rehabilitation programme. Under-

reporting of the above risk factors; changes in heroin availability and quality due to

the easing of the heroin shortage; and individual differences, for example in metabolism

(White & Irvine, 1999) and systemic functioning such as pulmonary and hepatic disease

(Warner-Smith et al., 2001), which were not addressed in this study, may be other

contributing factors to heroin overdoses at the MSIC.

Location of injecting

The intention to inject in a public place in the absence of the MSIC was also a significant

predictor of having a heroin overdose at the Centre. IDUs who inject in public are more

likely to have a street-based lifestyle, associated with unstable living arrangements, social

marginalization and increased risk-taking behaviours, and this supports previous findings

that this population is at particular risk of heroin overdose death (Zador et al., 1996;
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Darke & Ross, 1999; Darke et al., 2001). Even a slower onset heroin overdose in a street

or park with limited human traffic and/or the failure of observers to recognize or respond

effectively to the overdose may eventually result in death over time. This highlights that

the location and presence and responses of others where IDUs would otherwise inject

may be as important as overdose severity in terms of predicting likely outcomes of heroin

overdose (Darke et al., 1996b; Darke & Hall, 2003; Sporer, 2003).

While any change in the usual location of heroin injecting has been shown to

possibly affect IDU tolerance to heroin, the current study’s design did not allow this to

be assessed. The impact of this clinical setting, as opposed to other settings, on clients’

injecting risk behaviours and heroin overdose outcome warrants further research.

MSIC client characteristics affecting heroin overdose risk

The finding that IDUs engaged in sex work were almost twice as likely to overdose at the

Centre is consistent with the greater vulnerability and social marginalization of

predominantly female street-based sex-working IDUs in the sex-work precinct where

the MSIC is located. Engagement in street-based sex work is associated with greater

severity of heroin dependence and having a more entrenched drug-using lifestyle

(Harcourt et al., 2001), which are known to be risk factors for heroin overdose.

That frequent Centre attenders were six times more likely to experience a heroin

overdose at the MSIC compared with less frequent attenders may for the most part be

explained by this group having a larger window of exposure at the MSIC. However, there

is also evidence to suggest that frequent attenders at MSIC are, independently of this,

more ‘high risk’ IDUs. As highlighted in a recent study of predictors of frequent

attendance at MSIC, regular attenders were more likely to be daily injectors, street-

based injectors, sex workers, and drug users most at risk of heroin-related overdose

(Kimber et al., 2003b).

Conclusions

Supervised injecting facilities are uniquely positioned to prospectively observe a large

population of IDUs inject heroin, objectively identify the clinical signs and symptoms

of heroin (and other drug) overdose and institute appropriate treatment immediately

thereafter. Moreover, as SIFs make contact with IDUs at high risk of heroin overdose,

they are not only able to promptly treat heroin overdoses, but also have a ‘teachable

moment’ to convey the specific risks and harm-reduction messages, both at an individual

and client population level.

The findings of this study have also informed MSIC clinicians about the specific

client and clinical characteristics that may predict heroin overdose, enabling them to

better identify and counsel those clients who are most at risk prior to injecting at MSIC,

thereby also potentially preventing subsequent overdose in this setting. It would also be

hoped that this increased awareness of heroin overdose risk at an individual SIF client

level will also translate into reduced risk behaviour in other settings, which could then

also be communicated to other peers injecting in these circumstances, who may not be
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clients of an SIF. Likewise, risk behaviours observed among IDUs by health professionals

at SIFs may also inform more broad-based health promotional efforts, leading to more

targeted and relevant messages, extending their impact on opioid overdose and other

drug-related harms among IDUs beyond the SIF setting.

While the full potential of supervised injecting facilities has yet to be fully explored

and documented, it would seem likely that this still controversial harm reduction

approach could have a significant public health impact over time on the harm associated

with heroin overdose among injecting drug users.
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