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ABSTRACT
Objectives To describe the circumstances and draft a typology of drug-related overdose deaths. Setting London,
2003. Methods An audit of 148 drug overdose deaths (involving heroin, methadone, dihydrocodeine, cocaine,
amphetamine or MDMA) investigated by coroners during 2003. Information extracted on toxicology, pathology and
circumstances were used to identify drug(s) implicated in the death. Results Poly- or multiple drug use was detected
in the majority of deaths with at least 69 different combinations, including 66% for heroin and 42% for cocaine. Six
categories of death were identified involving an opiate (100, 68%); cocaine (14, 9%); other controlled drug (five, 3%);
mixed drug overdose (18, 12%); other prescribed drug (five, 3%); and other causes (seven, 5%). A witness was present
and the death was not instantaneous in 92 (61%) cases, although evidence in the coronial file suggested that in the
majority of cases the overdose went unnoticed until too late to intervene. In all, 15 (one in 10) of the deceased were
released from prison within 3 months of death; and 37 (one in four) were reported as in receipt of a methadone
prescription. Conclusions Perhaps for the first time in the United Kingdom cocaine was detected in more drug
overdose deaths than methadone. However, reducing heroin use is central to the prevention of drug-related deaths. We
recommend that overdose prevention encompasses strategies to encourage a ‘mutual duty of care’ among problem
drug users, and in the United Kingdom further investigation of the relationship of methadone treatment failures on
overall trends in drug-related deaths is merited.
Keywords

Audit, cocaine, drug misuse, mortality, opiate, prevention.

Correspondence to: Matthew Hickman, Social Medicine, University of Bristol, Canynge Hall, Whiteladies Road, Bristol BS8 2PR, UK. E-mail:
matthew.hickman@bristol.ac.uk
Submitted 19 October 2005; initial review completed 27 February 2006; final version accepted 25 September 2006

INTRODUCTION
Reducing drug overdose deaths, one of the UK government’s drug policy targets, could improve the health of
the overall population [1,2]. Heroin users in many cities
in Europe and other developing countries have an annual
risk of mortality of approximately 1%, often 15 times or
more higher than the young adult (15–44) general population, and potentially contribute more than 10% of
young adult mortality [3–6].
In England and Wales the number of drug overdose
deaths has increased dramatically. Since 1970 the
number of deaths certified as opiate overdose death

increased 100-fold; during the 1990s the number of
deaths involving a controlled drug doubled from 805 in
1993 to 1593 in 2000; and after a decline in the number
of drug-related deaths from 2001 to 2003 the number
increased in 2004 [7–9]. In the United Kingdom, as in
other countries, it is unclear to what extent these trends
are dictated purely by changes in the population of drug
users or, crucially, whether other factors, such as changes
in availability of substitution treatment, prison policy or
drug consumption have had an impact on mortality risk
[9].
In Australia, the number of drug-related deaths fell
dramatically following a ‘heroin drought’, which may
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have been due to reductions in both the prevalence of
injecting and risk of death [10]. In Switzerland, increased
availability of methadone occurred at the same time as a
decline in overdose deaths, although other trends suggest
that the population of heroin users also has declined
[11,12]. In Vienna, an increase in heroin deaths was
observed, but not associated with any change in drug
quality [13]. In New York, changes in the pattern of multiple drug consumption between alcohol, cocaine and
heroin were identified as key drivers to trends in drugrelated deaths [14]. In Italy, a range of treatments were
shown to reduce the risk of overdose, but the period immediately following treatment dropout or discharge substantially increases the risk of death [Davioli et al., unpublished
data]. Similarly, in the United Kingdom the month following prison release has been shown to increase overdose
risk [15,16] compared to other periods, and unsupervised
methadone consumption has been identified as a contributory cause in some drug-related deaths [17,18].
Audits of drug-related deaths in Australia suggested that
the majority of deaths were among dependent older users,
and that the events involved multiple drugs, occurred
several hours after last consumption and in the presence of
other people [5,19–22]. We conducted an audit of drugrelated overdose deaths in London to inform prevention
priorities and interpretation of drug trends—reporting on
the characteristics and toxicology and seeking to identify
the principal drug(s) that may have caused the death
towards drafting a typology of overdose death.
METHODS
Drug overdose deaths
The cases comprised deaths involving heroin or other
opiates, cocaine, amphetamine and MDMA determined
through toxicological or other evidence investigated by
coroners in 2003. Seven of the eight coroners in London
agreed to participate in the study. These deaths would
appear in routine mortality statistics as 2003 registrations, comprising more than 75% of drug overdose
deaths in London and one in six in England and Wales
[Clare ariffiths, Office for National Statistics (ONS)]. Cases
were identified by hand-searching coronial files. Crossvalidating these against a list of drug-related overdose
deaths—with the same list of drugs—generated by the
ONS did not identify any additional cases for 2003.
Potential or other drug-related deaths that did not involve
one of the opiate or controlled drugs were excluded (for
example, prescription or over the counter drugs only), or
were certified as natural causes and drugs were incidental (for example, death due to AIDS with toxicological
evidence of cocaine use prior to death).
A combined quantitative and qualitative survey
instrument was used to extract information on socio-

demographic characteristics, place of death, drug history,
toxicology, presence of witnesses and evidence of substitute prescribing from the coronial files. Prison and arrest
history were determined through record linkage, using
name, gender and date of birth, with the Offenders Index.
Prescription and contact with treatment services were
extracted from the coronial file.
Toxicology and typology
Finally, two of the authors (S. P. expert in toxicology, and
J. H. expert in poisons and emergency medicine) reviewed
the evidence (including toxicology, pathology and events
prior to death) in order to assess which, if any, substance(s) could be ascribed as the underlying reason for
the death. In other words, would the subject have more
than likely survived if they had not taken one or more
substance(s)? We acknowledge potential problems in the
interpretation of toxicology, and therefore used the other
information (for example, known dependent drug user,
signs of respiratory depression) to assess whether there
was a consistent picture. First, the therapeutic, toxic and
potentially fatal levels can overlap and vary considerably
between individuals because of individual tolerance
[23–26]. Secondly, there is currently no means of quantifying the degree of tolerance to any drug in a given
individual, nor can the scale of any interaction between
drugs that may interact adversely with each other be
quantified (such as combining opiates, benzodiazepines
and alcohol) [27]. Thirdly, the majority of deaths occur
some hours after ingestion, during which time metabolism of the drugs would continue, diluting the correlation
between toxicity and concentration of the drug measured
in post-mortem blood [28].

RESULTS
Sample characteristics
In total, 148 drug overdose deaths were identified: 116
(78%) were certified as injury (accident or misadventure)
and the remaining certified as open (18, 12%), suicide
(13, 9%) and one as natural causes. We included the
latter because the toxicological evidence showed clearly
that the death was due to a drug overdose. Evidence for
the pattern of drug use was recorded in 131 cases: 92%
showing evidence of drug dependence and 70% injecting
drug use. Cocaine, where identified in the coronial file,
was taken mainly in the form of crack. The key personal
socio-demographic characteristics of the sample were as
follows: 80% male; median and mean age 34 and 35.8
years, respectively, with 31% aged under 30, 37% aged
30–39 and 32% aged 40 +; 83% white, 8% black minority ethnic group, 5% other and 4% unknown ethnic
group; 68% lived in house/flat, 10% in hostel/hotel, 5%
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†MDMA and amphetamine were combined because there was no evidence of amphetamine injection, and in the absence of opiates or cocaine, the drugs implicated in the death were MDMA in all but one case of MDMA and
amphetamine poisoning. *Proportion of cases positive for other drugs are shown horizontally.
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Table 2 shows our assessment of the drug(s) that were
more than likely to have caused the death (with pathology or other information summarized in the footnote). In
all we identified 21 types within six larger categories:
opiate (100, 68%); cocaine (14, 9%); other controlled
caused by MDMA (five, 3%); mixed (18, 12%); other
prescribed (five, 3%); and other causes (seven, 5%). The
mixed drugs involved different types of drug and mechanisms of death where a single underlying type of drug or
mechanism was not implicated clearly, such as heroin
and cocaine, or controlled drugs and antidepressants.
Subjects in the ‘other prescribed’ and ‘other injury’ category were all positive for a controlled drug and included
in the mortality statistics as such, but we considered
it likely that a prescribed drug (antidepressant or
antineuroleptic) or other mechanism, respectively, was
the cause of death.

Proportion of positive toxicology reports by drug (%)*

Draft typology

Table 1 London drug-related deaths audit: toxicology and extent of polydrug use detected.

Table 1 shows the number of cases grouped by drug,
detected by toxicology. Two deaths had no toxicology
because the subject had been found some time after the
time of death, but were classified as drug-related because
of the presence of paraphernalia. Approximately twothirds (66%) of the deaths had positive toxicology
for heroin/morphine, 42% cocaine, 32% methadone,
12% dihydrocodeine, 11% MDMA/amphetamine, 56%
alcohol and 41% benzodiazepines. Table 1 also shows the
considerable overlap between drugs; for instance, 45%
and 25% of deaths positive for heroin were also positive
for cocaine and methadone, respectively; and 73% and
32% of deaths positive for cocaine were positive for
heroin and methadone, respectively. In addition, 18
(12%) of the cases were positive for cannabis and 48
(32%) deaths were positive for a range of other drugs,
mainly antidepressants. Among the 146 deaths, there
were at least 69 different combinations of drugs detected
(data available on request). In only 16 (11%) deaths was
a single drug detected, and the average was more than
three drugs detected. Alcohol or benzodiazepines were
present in the majority of deaths.
There were no significant differences in the average
level of drug detected and verdict (intentional versus
unintentional injury) for heroin, methadone or cocaine;
nor were there any significant differences in the mean
toxicological value of drugs detected in relation to the
number of other drugs detected [29].

Other

Toxicology

1

No. of drugs

3+

street homeless, 9% roofless/living with friends and 8%
unknown place of residence; 28% working, 21% receiving benefits and 52% unknown income or occupation;
28% were in a relationship, 52% unattached or single
and 20% unknown marital/relationship status.

52 (53%)
65 (77%)
45 (73%)
55 (92%)
37 (79%)
12 (75%)
12 (67%)
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Table 2 London drug-related deaths audit: draft typology.
Typology

Total (%)

Opiates
Heroin*
Heroin and alcohol*
Methadone*
Methadone and alcohol*
Heroin and methadone*
Heroin and methadone and alcohol*
Dihydrocodeine*
Dihydrocodeine and alcohol*

100
50
16
16
2
10
1
5
1

68
34
11
11
1
7
1
3
1

14
2
1
11

9
1
1
7

5

3

18
11
1
1

12
7
1
1

2

1

2

1

1

1

5

3

Cocaine
Cocaine†
Cocaine‡
Cocaine§
Other controlled: MDMA¶
Mixed††
Mixed—heroin and cocaine
Mixed—methadone and MDMA
Mixed prescribed and
controlled—heroin and other
Mixed prescribed and
controlled—methadone and other
Mixed prescribed and
controlled—dihydrocodeine and other
Mixed prescribed and
controlled—cocaine and other
Other prescribed
Other

5

3

Injury‡‡

5

3

148

100

Grand total

Mechanism and signs: *respiratory depression, aspiration pnuemonitis
and acute poisoning; †body packer/stuffer; ‡toxic additive; §pulmonary
oedema, myocardial infarction, stroke, excited delirium, aspiration pneumonitis; ¶hyponatraemia—excess fluid, serotonin syndrome; ††unable to
separate single drug or mechanism of death as cause; ‡‡hanging, drowning, car accident.

Heroin, due primarily to respiratory depression or
aspiration pneumonitis, was the most common mode of
death in more than one-third (n = 50) of the cases, and
was a contributory cause with other respiratory depressants or other combinations of drugs in a further 39
(26%) deaths. Comparing the typology with toxicology
suggests that heroin was the principal or contributory
cause in 91% of the deaths with a positive toxicology for
heroin. In contrast, methadone was the primary cause
alone or with alcohol in 18 (12%) deaths and a contributory cause in 14 (10%) deaths (in all 70% of the deaths
with a positive toxicology for methadone). Cocaine was a
principal or contributory cause in 26 (18%) of the deaths
(43% of the deaths with a positive toxicology for cocaine).
The 14 (9%) deaths assessed to be caused principally by
cocaine were due to a number of mechanisms including:
swallowing a fatal amount of cocaine, cocaine cut with

lignocaine as a toxic additive, acute overdose, aspiration
pneumonitis, cerebrovascular and cardiac arrest and
excited delirium leading to a fatal injury. Alcohol was
judged to be a contributory cause in 20 of the deaths
(24% of the deaths with positive toxicology for alcohol),
where it was unclear whether the person would have died
from the other drug(s) without also having consumed the
alcohol, although they would not have died if alcohol had
been the only drug taken. We considered that benzodiazepines, although present in a substantial number of
deaths (Table 1), were detected at low levels in contrast to
other drugs and may not have contributed to the death.
Circumstances of death
Evidence was reported in the coronial files that more than
80% of cases had had previous contact with either accident and emergency (A&E), general practitioner (GP) or
specialist drug treatment services, 36% in the month prior
to death. Overall, in 75% of the cases the subject had had
contact with friend or family in the 72 hours prior to
death; and in 97 (66%) of the deaths at least one witness
was present. Ten of the deaths were documented as rapid
or instantaneous (within minutes of consumption). An
ambulance arrived in more than 90% of the cases, but for
the vast majority of occasions (115, 85%) the person was
already dead when the ambulance arrived. In 92 (61%) of
the deaths there was at least one witness reported as being
present and the death was not reported as instantaneous.
However, based on the events and evidence contained
within the coronial files, we suspect that in one in four of
these cases a different outcome could have occurred if the
witness had acted more swiftly, commenced cardiopulmonary resuscitation (CPR) and called an ambulance at the
first sign of trouble. In the other three-quarters of cases, a
far greater change in events would have had to occur as,
due to a number of factors (including intoxication of
witness, deceased hiding their drug use or deceased ‘seemingly’ falling asleep and subsequent aspiration of vomit or
respiratory depression going un-noticed), by the time any
‘signs of trouble’ were recognized the subject had died or
the situation was irreversible (e.g. Glasgow Coma score of
3 recorded prior to the deceased being pronounced life
extinct).
Evidence of recent imprisonment and substitute
drug treatment
Table 3 shows that, in all, 101 (68%) subjects were
matched to the Offenders Index, identifying nearly 900
previous convictions (mean and median 8.7 and five,
respectively). Fifty-nine (40%) of the cases had been in
prison previously, of whom 15 (25% of those with a
prison history and 10% of the total sample) had been
released within 3 months of the death. All but three of
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Table 3 London drug-related deaths audit: offending history.
Previous convictions

Prison history

No
Yes

No
Yes

47 (32%)
101 (68%)

Time before release
and death

Number of convictions
Mean
Median
Minimum
Maximum

89 (60%)
59 (40%)

8.7
5
1
58

< 3 months
3–12 months
1–5 years
> 5 years

15
4
14
26

Table 4 London drug-related deaths audit: substitute treatment
history at time of death.
Treatment history

Total

%

Methadone prescribed by GP
Methadone prescribed by specialist agency
Dihydrocodeine prescribed by GP
Dihydrocodeine prescribed by specialist agency
No evidence of current script

15
22
2
2
107

10%
15%
1%
1%
72%

Total

148

100%

those recently released from prison had positive toxicology for heroin, methadone and/or cocaine; 10 of the
deaths were assessed as due to an opiate, three mixed
heroin and cocaine, one case of MDMA poisoning and
one external injury.
Table 4 shows evidence of treatment history within
the coronial files, suggesting that 25% (n = 37) of the
deceased were in receipt of a methadone prescription,
and four (2%) of the subjects were prescribed dihydrocodeine. Among the deceased prescribed methadone, 26
also had positive toxicology for methadone and 17 were
assessed as deaths where methadone was the principal or
contributory cause (Table 4), therefore comprising 55%
of the deceased with positive methadone toxicology and
46% of methadone-related deaths. All four of the
deceased with a dihydrocodeine prescription were
positive for the drug, with two assessed as dying from a
dihydrocodeine overdose.

DISCUSSION
In the London drug-related death audit we sought to
describe the characteristics of drug-related overdose
deaths, and draft a typology that could prove useful in
shaping prevention policies and future monitoring. There
were strong similarities between our audit conducted in
London and the characteristics of people dying from
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drug-related deaths in other countries [5,19,31]. The
majority of deaths were among people with a history of
dependent drug use and injecting drug use, who had
extensive social and other contact prior to death [32]. The
deceased were more likely to be male (four-fifths) and
older (half over 35) than problem drug users in treatment
or prevalence estimates [33].
In theory, there was extensive capacity to intervene
prior to the death—more than 60% if defined in terms of
a death that was not immediate and with an available
witness. Health education and drug-related prevention
campaigns in the United Kingdom and elsewhere often
focus on alerting fellow users, friends and family to the
signs of overdose and encouraging people to call an
ambulance and undertake basic first aid. These are
important messages. However, we suggest that alone
these may have limited success, as we conclude that in
the majority of cases the witness’s capacity was compromised. In addition, therefore, we need to encourage a
stronger, mutual ‘duty of care’ among users, in order that
the ‘capacity’ for monitoring, identifying and responding
to potential overdoses is increased, because the opportunity to intervene so often passed by unnoticed until it was
too late.
Substitute prescription, especially methadone, and
loss of tolerance following release from prison constitute
key protective and risk factors associated with fatal overdose [15,16,34,35]. Increasing the availability of treatment among heroin users in the community and in
prison is critical to preventing drug-related mortality. It is
a cause of concern that in at least 41 of the cases we
found evidence within the coronial files of current substitute prescription, including more than half of the
deaths with a positive toxicology for methadone, which
was higher than some earlier audits [36]. Unfortunately,
our audit could not determine methadone dose, whether
the subjects had very recently dropped out of treatment,
or report and compare the management of the deceased
with living subjects. Increased methadone prescription
has been associated with declining overdose deaths in
other European cities, and was one explanation for the
overall fall in drug-related deaths in England and Wales
from 2000 to 2003 [9]. In the United Kingdom there has
been a great deal of concern directed towards problems of
methadone diversion and the potential for increasing
overdose risk, which has largely proved unfounded
[17,37]. However, our audit raises other concerns that
merit further investigation: specifically, what impact
those cases currently in treatment at the time of death
(i.e. treatment failures) may have had on trends in drugrelated deaths over time.
One in 10 of the drug-related poisonings were in
people recently (< 3 months) released from prison.
Although slightly lower than audits of overdose deaths in
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Glasgow and Scotland [30], this provides a baseline target
against which interventions in prison can be measured.
Toxicology, typology and polydrug use
Multiple or polydrug use has been emphasized as a key
feature and risk of drug overdose deaths. The toxicological data reveal polydrug use in 90% of the cases, with at
least 69 different combinations of drugs in only 148
deaths. However, in our draft typology based on the
drug(s) that may have contributed to the death we
reduced the number of permutations to six main and 21
potentially different types. Opiate use, primarily heroin,
was judged to be a key contributor on its own or in combination with other drugs in nearly 80% of the drug overdose deaths. One clear message is that removing or
managing the risk of heroin use must be central to the
prevention of drug overdose deaths.
The increase in cocaine and crack use observed in
London was also observed among drug overdose deaths
[38]. Perhaps for the first time in the United Kingdom,
cocaine (taken mainly in the form of crack) was detected
in more drug overdose deaths than methadone. However,
within our typology—taking into account the mechanism of death and toxicology—cocaine was a contributory cause in approximately one in five deaths, slightly
lower than methadone.
In a substantial minority of cases a single drug could
not be identified, but the death could have been due to one
or more drugs that may act synergistically (such as
alcohol and opiates), or have different potential mechanisms of death such that if they do not interact toxicologically, may increase behaviourally the risk of a fatal
overdose (such as opiates and cocaine). Other more analytical studies (both biological and epidemiological) are
required to explore the impact of the large number of
deaths positive for heroin and cocaine or alcohol and
other drugs, in order to address the critical public health
question of whether changes in the pattern of drug use
increase, decrease or have no impact on the risk of a fatal
overdose (i.e. on the mortality rate experienced by injecting drug users and problem drug users).
Limitations
We acknowledge several important limitations to the
audit. First, the study is underpowered to explore significant differences between groups of cases (e.g. toxicological level by verdict or typology of death)—
notwithstanding that approximately three-quarters and
one in six illicit drug overdose deaths in London and
England, respectively, were included. Secondly, the study
is descriptive, and without a control sample can only
suggest (but not test) factors that may be causally important to the drug-related death. None the less, audits of

drug-related deaths extend our understanding of the
characteristics of drug-related deaths beyond data provided by mortality statistics. Thirdly, our draft typology is
a judgement-based assessment (albeit made by experts in
the field), which may be open to bias in terms of interpretation and incompleteness of information contained
within the coronial file. However, we think it important
that we move beyond consideration simply of the drugs
detected, and that future audits consider generating
similar typologies to inform priorities for prevention.
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