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PRESCRIPTION DRUGS are used by a
significant proportion of heroin users
around the world,1-4 including Aus-
tralia.5 The American Medical Associa-
tion reports that prescription drugs are
involved in 70% of all drug-related
deaths in the United States.4 Polydrug
heroin-related deaths substantially
increased the number of heroin-related
deaths in Austria between 1987 and
1995.3 Similarly, increased heroin-
related deaths in the past decade in
Australia6 may be due in part to com-
bined drug toxicity involving prescrip-
tion drugs.7

Increasing use of heroin by younger
people in recent years has been docu-
mented in other countries8 and
reported anecdotally in Australia.
Young heroin users remain a poorly
studied population, despite the fact that
heroin-related deaths in this group are
less complicated by chronic ill health,
and that younger users may be more
receptive to interventions.

A common method of obtaining pre-
scription drugs for use, trade or sale
involves the fraudulent presentation of
disease to multiple doctors and pharma-
cies — a behaviour known as “doctor
shopping” or drug-seeking behaviour.9

Australian GPs write more than 15 mil-
lion prescriptions per year for drugs
known to be misused, with the main
prescription drugs misused currently
being narcotic analgesics and benzodi-
azepines, as well as stimulants, barbitu-
rates and other sedative–hypnotic
agents.9-11 Fraudulent presentation for
such drugs is often difficult to identify,
as many heroin users may also have a

genuine medical need for the prescrip-
tion drugs they seek.11,12

Although the economic costs of doc-
tor shopping are well understood,9 the
relationship between such behaviour
and drug overdose is less clear. Many
polydrug misusers progress from illicit
drugs to prescription drug use as they
become chronically ill.10 Such prescrip-
tion drug use is thought to escalate over
time, perhaps due to increasing ill
health associated with long-term drug
misuse.10 We sought evidence for such
an escalation in drug-seeking behaviour

by examining patterns of medical serv-
ice provision and the supply of prescrip-
tions to young adults who subsequently
died of heroin-related causes.

METHODS

As part of a larger research program
investigating risk factors associated with
heroin deaths in young adults,13 we
examined 202 consecutive Victorian
Coroner’s Court cases (from 6 January
1994 to 6 October 1999) of all heroin-
related deaths of people aged under 25
years, excluding probable suicides. The
information provided by the Coroner’s
Court included the coroner’s report and
patient’s name, date of birth, forensic
toxicology report, autopsy report, cir-
cumstances of the death, sex, age and
identifying code, but excluded other
personal information. Toxicology
reports included blood, tissue and/or
urine screening tests for heroin,
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be an opportunity for intervention, and potentially, reduction in mortality.
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amphetamines, alcohol, barbiturates,
benzodiazepines, cannabis, cocaine,
opiates and associated metabolites,
using previously described methods.

We obtained 1991–2000 Pharma-
ceutical Benefits Scheme (PBS) data
and Medicare Benefits Schedule
(MBS) data, which were matched by
the HIC and identified with a code to
preserve anonymity. The HIC was
able to provide some PBS records for
155 cases and MBS records for 175
cases. PBS and MBS data include all
government-subsidised prescription
and medical services (excluding insti-
tutional supply such as within prisons
or hospitals).

After describing the patterns of PBS
and MBS use for the Coroner’s Court
cases, we assessed changes to these rates
of service over time using Huynh–Feldt
corrected repeated-measures analysis of
variance to control for differences
between individuals and non-normally
distributed data.

RESULTS

One hundred and forty-nine of the
young adults who died of heroin-related
overdose were men and 53 were women
— a male bias similar to heroin-related
deaths in New South Wales.5 The mean
age was 21 years (range, 14–24 years).

Toxicology reports

Heroin, or its derivatives or metabolites,
was detected in all but two subjects.
Drugs other than heroin were present in
90% of the cases, with prescription and
pharmacy drugs being present in 80%
of cases, particularly benzodiazepines
and other opioids (Box 1). Benzodi-
azepines were most common and were
found more commonly in women than
in men.

PBS records

A total of 5860 PBS prescriptions were
made out to the 155 subjects over the
period from 1 January 1991 until their
deaths. Benzodiazepines were the most
commonly prescribed group of drugs in
this group, accounting for 43% of all
prescriptions. Opioids other than heroin
accounted for 11% of prescriptions, and
8% of drugs were those prescribed for
treating mental illness (eg, antidepres-
sants and major tranquillisers). A fur-
ther 12% were for anti-infection
medicines and 3% for non-opioid anal-
gesics.

The average number of PBS scripts
per patient increased in the 4 years
before death, from an average of four
per person per year in the fourth year
before death to a peak of 17 in the year

before death (F=23.698; df=135,1.98;
P<0.001). Although all prescriptions
increased before death (Box 2), the
prescription rates for benzodiazepines
and for other opioids increased more
than prescriptions for other drugs
(F=7.584; df=135,1.96; P=0.001).

MBS records

A total of 16383 MBS payments were
made for services provided to the 175
subjects during the period from 1 Janu-
ary 1991 until their deaths. Most of the
MBS services were for professional
attendance (72.7%), mostly by GPs or
other non-referred providers (95.1%).
Pathology requests accounted for
22.7% of services, with the single most
common request (16.4% of pathology
services) being for the detection of mis-
used drugs (MBS code 66343). Chemi-
cal tests (MBS category P2) generally
were the most commonly requested
pathology service in this patient group
(37.7%), compared with microbiology
(16.9%), haematology (7.2%) and
immunology (0.7%).

In this study, 22% of individuals saw
an average of more than 15 medical
practitioners per year; 40% averaged
more than 30 MBS services per year.
Women were disproportionately repre-
sented (15 individuals; 32%) in the top
half of MBS users, compared with men
(33 individuals; 26%) (�2 =4.998;
df=1; P = 0.025). Similarly, among
individuals seeing more than 7.95 pro-
viders per year (50th percentile), there
were 31 women (65%) compared with
55 men (44%) (�2 = 5.664; df =1;

1: Drugs other than heroin detected in blood or urine of 14–24-year-old 
victims of heroin-related deaths

Drug Total (n=202) Men (n=149) Women (n=53) Odds ratio* (95% CI)

Benzodiazepines 48.5% 43.6% 63.5% 0.469 (0.247–0.892)

Other opioids 47.5% 47.7% 47.2% 1.019 (0.544–1.910)

Cannabis 36.6% 39.6% 28.3% 1.661 (0.840–3.284)

Alcohol 21.8% 22.8% 18.9% 1.271 (0.579–2.794)

Other 15.3% 15.4% 15.4% 1.207 (0.429–2.460)

Antidepressants 11.4% 9.4% 17.0% 0.507 (0.205–1.252)

Methadone 9.9% 9.4% 11.3% 0.812 (0.295–2.236)

Stimulants 9.4% 7.4% 15.1% 0.448 (0.170–1.184)

Major tranquillisers 5.4% 5.4% 5.8% 0.946 (0.241–3.705)

*Odds ratio for men versus women.

2: Number of Pharmaceutical 
Benefits Scheme prescriptions 
in the 4 years before death*

*Data are for 136 individuals for whom complete 
4-year data were available.
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P=0.017). For 166 cases with more
than 6 months data, men accessed an
average of 35 services per year (95% CI,
19.1–50.2), and women accessed an
average of 60 services per year (95% CI,
33.4–88.4), compared with state aver-
ages of 5 and 10 services per year for
15–24-year-old men and women,
respectively.14

MBS service rates increased in the
years leading up to death. In the 4 years
before death (for which we have 138
cases with complete 4-year datasets),
mean MBS service rates increased line-
arly (Box 3) to a peak of 18.3 in the
year before death, from 8.3 in the
fourth year before death (F=26.283;
df=2.4,137; P<0.001). Further data
for a reduced number of cases (up to
eight years before death) support this
pattern (Box 4).

The number of different service pro-
viders used by victims also increased
linearly in the years leading up to death,
from an average of 4.2 service providers
visited 4 years before death to 7.8 in the
12 months before death from overdose
(F=25.66; df=2.4,137; P<0.001).
Examination of the dataset more than 4
years before death suggests that both
medical service provision and the
number of different providers accessed
fall within the normal ranges for this age
group in earlier years (Box 4). Consid-
erable individual variation in doctor-
shopping behaviour is apparent in the
large range and standard deviation of
these values. Patterns in the raw data
suggest that some individuals were long-
term doctor shoppers. For example, one
patient received 600 medical services
from 286 different practitioners over 14
months. Other patients rarely used
medical services, such as a patient who

saw only one doctor just four times in 3
years. Both groups, however, increased
their patterns of usage in the 12 months
before death.

DISCUSSION

We found high levels of polydrug and
prescription drug use in heroin-related
deaths, similar to those reported in
other studies.3,5,6 The lower incidence
of alcohol detected in our study (22%
compared with 60%5 and 37%6) may be
due to the younger population sampled
(mean age, 21 years), compared with
the broader population of all heroin
deaths (mean age, 315 and 306 years).
The high frequency with which pre-
scription drugs, particularly benzo-
diazepines and other opioids, are associ-
ated with heroin-related deaths rein-
forces concerns over the supply and
source of these drugs from medical
service providers.

Our data provide circumstantial evi-
dence of drug-seeking behaviour before
death, including increasing use of mul-
tiple doctors and disproportionate
increases in prescriptions for drugs
prone to misuse. The extent to which
this behaviour predicts heroin-related
death (rather than merely being a fea-
ture of ongoing heroin use itself)
requires further investigation. Lifestyle
characteristics typical of many young
heroin users (such as homelessness,
itinerancy, poverty and poor diet) may
increase both the use of different doc-
tors and the rate at which doctors are
seen,15 as well as vulnerability to fatal
overdose.16 The association between
heroin addiction and psychopathology17

may also create a legitimate need for

medical services. The relationship
between declining physical or mental
health before death and increasing med-
ical visitation rates is well documented
in chronically ill18 and suicidal19,20

patients, and both factors might con-
tribute to the doctor-shopping behav-
iour exhibited by the patients in this
study.

The linking of PBS and MBS data to
heroin-related deaths is a new approach
to understanding factors contributing to
such deaths. The study is constrained
by the limitations of the data. Medicare
cards are sometimes stolen and mis-
used. Medical records could not always
be matched because of administrative
and database difficulties. Longer-term
data are available only for older subjects
who have held individual Medicare
cards and records for a longer time.
Medical and drug use data may be
missing from the PBS and MBS
because of time spent in prison. Nor
does the PBS include all drugs prone to
misuse (such as non-PBS prescriptions,
pharmacy, illicit and many widely avail-
able drugs). The traditional method of
self-reported drug use has the advan-
tage of being able to examine use of all
drugs, but suffers from a lack of verifia-
bility. PBS data may provide an impor-
tant method of verification for self-
report studies of drug use.

Irrespective of whether young heroin
users are accessing medical services for
genuine physical and mental health
needs, for access to prescription drugs
of misuse, or both, the possibility that
their increasing rates of attendance
might be an indicator of overdose risk
and an opportunity for intervention that
cannot be ignored. GPs are ideally
placed to advise injecting drug users of
treatment options, but are often reluc-
tant to become involved in identifying
and managing substance misusers.12,21

When faced with difficult, persistent
and often threatening patients, it is
tempting to simply prescribe as
requested, particularly if the patient is
not a regular visitor and when the GP
feels vulnerable (such as younger doc-
tors or sole practitioners).

GPs in Australia used to be able to
obtain a patient’s past 2 months of
prescription history over the phone
from the HIC if the patient was listed as
a doctor shopper; however, this service

4: Number of services and providers accessed in the years before death 

Year before death
Average number of 

services (SD) Range
Average number of 

providers (SD) Range

First (n=170) 21.0 (27.8) 0–272 9.3 (13.5) 0–157

Second (n=169) 15.4 (24.4) 0–224 7.3 (12.0) 0–138

Third (n=159) 9.7 (12.0) 0–95 5.0 (6.6) 0–65

Fourth (n=138) 8.3 (9.8) 0–74 4.2 (3.7) 0–19

Fifth (n=100) 6.4 (7.2) 0–45 3.5 (3.3) 0–17

Sixth (n=74) 6.3 (6.6) 0–32 3.5 (3.2) 0–15

Seventh (n=37) 5.5 (4.1) 0–17 3.1 (2.4) 0–11

Eighth (n=2) 10.0 (7.1) 5–15 4.5 (3.5) 2–7
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was recently cancelled. PBS data for
patients not defined as doctor shoppers
are available with patient consent; how-
ever, this information takes weeks to
provide and is therefore only useful if
the patient returns to the practice.

The HIC defines individuals as doc-
tor shoppers if, in one year, he or she
has seen more than 15 different GPs,
has had 30 or more Medicare consulta-
tions and has obtained more PBS pre-
scriptions than appear to be clinically
necessary.22 In our study, 22% of sub-
jects saw more than 15 GPs, and 40%
averaged more than 30 MBS services
per year. Despite increasing doctor-
shopping behaviour and patterns of
prescription drug use,22 many of those
who died of a heroin-related overdose
did not meet the definition of a doctor
shopper and would not be identified as
such by the HIC or GPs. A longitudi-
nal study of medical service use by
young heroin users, in relation to pat-
terns of both fatal and non-fatal over-
dose, is clearly warranted to assess the
value of a relative increase in doctor-
shopping behaviour, rather than as a
“hurdle” criterion for high-rate doctor
shopping, as a predictor of heroin-
overdose risk. Such a study would
require the cooperation and commit-
ment of the HIC, as the procedure for
obtaining MBS and PBS data for this
research program was excessively com-
plex and time-consuming.

A doctor-shopping helpline which
used medical attendance and prescrip-
tion records (like the MBS and PBS) to
identify patients tagged as having an
escalating profile of medical attendance
would enable central doctor-shopping
registers to identify not only high-rate
doctor shopping, but also high-risk
patients. GPs would then be in a
stronger position to adopt appropriate

treatment and intervention strate-
gies.10,23 Doctor-shopping and drug-
seeking behaviour currently tends to be
seen primarily as an economic problem.
We argue that further research into rap-
idly increasing drug-seeking behaviour
by young heroin users may provide a
clinical predictor of overdose risk and
an important opportunity for interven-
tion and fatality prevention.
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