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Central Issues 
&  

Compiled Evidence 

1. All AMA drug policy positions should uniformly address the fact that surveys show 
almost all Australians do not approve of illicit drug use.  Australians want less drugs, 
not more, and the AMA should discard policies that increase use/do not work 

2. Decriminalisation characteristically creates increased drug use, not less.  Portugal’s 
decriminalisation experiment has seen increasing illicit drug use  

3. Decriminalisation has been specifically used as an incremental step towards drug 
legalisation, which in the US has markedly increased cannabis use and associated 
social problems 

4. The most recent Cochrane Collaboration review on methadone found it does not reduce 
overdose mortality or criminality, the very things it was employed to reduce  

5. The world’s most authoritative review of needle programs by the US IOM, which has 
historically been sympathetic to these programs, shows no protective effect 

6. The science on injecting rooms shows no success across a broad range of outcomes 
7. The only studies on ecstasy deaths in Australia indicate that ecstasy itself causes 

almost every pill death, while pill testing does in fact promote ecstasy use – the very 
substance causing almost all deaths 

8.  
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS 
 

Executive Summary 
 
 

 

1. All AMA drug policy positions should uniformly address 
the fact that surveys show almost all Australians do not 
approve of illicit drug use.  Australians want less drugs, 
not more, and the AMA should discard policies that 
increase use/do not work 

 
Almost all Australians, according to the 2019 National 
Drug Strategy Household Survey of around 25,000 
Australians, do not approve of illicit drug use.  99% do 
not give approval to the regular use of heroin or 
speed/ice, cocaine (97%), ecstasy (96%) or cannabis 
(80%). 
 
Australian drug policy positions should be designed for 
the MAJORITY of Australians, not the minority 1.0% that 
use heroin, or the 1.3% that use speed and ice, or the 
4.2% that use cocaine, or the 3% that use ecstasy, or the 
11.6% using cannabis.  Policies assuming user rights 
must be scrapped for policies that prioritise prevention 
 
The AMA is not a political party which can installed or 
removed for its drug policies by the vote of an Australian 
public.  While some AMA positions reflect Australian 
attitudes, for which the AMA deserves due praise, others 
contradict them.  AMA policies should uniformly reflect 
Australian attitudes to drug use unless medically 
countermanded 
 

 
2. Decriminalisation characteristically creates increased 

drug use, not less, something Australian clearly do not 
want.  Portugal’s decriminalisation experiment has seen 
increasing illicit drug use in contrast to Australia’s 1998-
2007 Tough on Drugs policy which saw Australian drug 
use decrease by 42% across comparable drugs types as 
those measured in Portugal 

 
 

Decriminalisation has always been associated with 
increases in drug use.  This is true for the Netherlands, 
various states in the USA that decriminalised cannabis 
in the 1970s, Australian States that decriminalised 
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cannabis in the 1980s and 1990s, as well as for Portugal 
which decriminalised all illicit drugs in 2001 
 
 

3. Decriminalisation has been specifically used as an 
incremental step towards drug legalisation, which in the 
US has markedly increased cannabis use and associated 
social problems 

 
According to the US SAMHSA household survey, those 
reporting they had used cannabis in the last month 
before survey increased by 245,000 between 2010 (when 
medical cannabis was commercialised) and 2015.  This 
43% increase in regular cannabis users creates a vast 
new population susceptible to the multitude of harms 
presented by cannabis - psychosis, depression, suicide, 
driving and work accidents, amotivational syndrome, 
immunosuppression, permanent harms to the unborn, as 
well as cardio and pulmonary conditions. 

 
Colorado and Washington were the first states to 
legalise recreational use, having previously legalised 
medical cannabis.  Within a year of legalisation in 2013 
cannabis use by those aged 12-17 had risen 20% against 
decreases of 4% for all other states, rising 17% for 
college age young people against 2% for other states – 
all despite cannabis being illegal for all under age 21.  
Adult use rose 63% against 21% nationally.   

 
When comparing three year averages before and after 
legalisation, cannabis-related traffic deaths rose 62%.  
Hospitalisations related to cannabis went from 6,715 in 
2012 to 11,439 in 2014.  Notably, black market criminals 
found new sanctuary in Colorado, attracted by lower 
risks of enforcement.  In 2018, Governor Hickenlooper 
introduced House Bill 1221 to address the 380% rise in 
arrests for black market grows between 2014 and 2016. 

 
 

4. The most recent Cochrane Collaboration review on 
methadone found it does not reduce overdose mortality 
OR criminality, the very things it was employed to reduce  

 
 

5. The world’s most authoritative review of needle programs 
by the US IOM, which has historically been sympathetic to 
these programs, shows no protective effect 

 
Most of the rigorous studies on the effectiveness of 
needle exchanges in preventing blood-borne diseases 
were done between 1995 and 2005.  The most 
authoritative 2006 review by the prestigious US Institute 
of Medicine found no success in preventing HIV and 
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Hepatitis C for stand-alone needle and syringe 
programs.   
 
 

6. The science on injecting rooms shows no success across 
a broad range of outcomes 

 
The most rigorous review on injecting rooms to date 
found reductions in overdoses, ambulance callouts and 
in crime.  However, Drug Free Australia has irrefutably 
demonstrated  that the Vancouver study conclusions 
cited for overdose reductions is contradicted by official 
statistics as well as the then Police Commander.  The 
study on reduced ambulance callouts failed to note that 
there were superior reductions at night when the 
injecting facility was closed, thus discrediting its 
conclusions.  The study finding reduced crime in 
Vancouver falls to the same criticisms levelled at the 
study on reduced overdoses.  No positive outcomes 
have been demonstrated for injecting rooms in rigorous 
scientific studies 
 
The recent June 2020 review of the Melbourne MSIR 
shows that the facility failed against all legislated 
outcomes, while simultaneously increasing crime in the 
North Richmond area. 
 

 

7. The only studies on ecstasy deaths in Australia indicate 
that ecstasy itself caused almost every pill death, while 
pill testing does in fact promote ecstasy use – the very 
substance causing almost all deaths 

 
Pill testing doesn’t address the causes of ecstasy 
deaths: 
 
1. It cannot identify individual vulnerabilities to ecstasy 

that cause deaths 
2. It doesn’t identify other co-used drugs such as alcohol 

or amphetamines which make ecstasy deadly 
3. It can’t identify which ecstasy user will have an 

ecstasy-fuelled accident (mostly car accidents) 

 
 

 
The evidence supporting each of the seven central issues nominated here is found in the following pages 
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS - 1 
 
 
 

All AMA drug policy positions should uniformly address the 
fact that surveys show almost all Australians do not approve 
of illicit drug use.  Australians want less drugs, not more, and 
the AMA should discard policies that increase use/do not 
work 

 
Almost all Australians, according to the 2019 National Drug 
Strategy Household Survey of around 25,000 Australians, do 
not approve of illicit drug use.  99% do not give approval to 
the regular use of heroin or speed/ice, cocaine (97%), 
ecstasy (96%) or cannabis (80%). 
 
Australian drug policy positions should be designed for the 
MAJORITY of Australians, not the minority 1.0% that use 
heroin, or the 1.3% that use speed and ice, or the 4.2% that 
use cocaine, or the 3% that use ecstasy, or the 11.6% using 
cannabis.  Policies assuming user rights must be scrapped 
for policies that prioritise prevention 
 
The AMA is not a political party which can installed or 
removed for its drug policies by the vote of an Australian 
public.  While some AMA positions reflect Australian 
attitudes, for which the AMA deserves due praise, others 
contradict them.  AMA policies should uniformly reflect 
Australian attitudes to drug use unless medically 
countermanded 
 
 
 
 

Almost all Australians do not approve of illicit drug use 
 

The Australian Government’s Australian Institute of Health and Welfare (AIHW) 
conducts the National Drug Strategy Household Survey every 3 years, surveying 
close to 25,000 Australians each time.  The very large sample gives this survey a 
great deal of validity. 
 
The last survey was in 2019, and Table 9.17 from its statistical data 
https://www.aihw.gov.au/reports/illicit-use-of-drugs/national-drug-strategy-
household-survey-2019/data indicates Australian approval or disapproval of the 
regular use of various illicit drugs. 
 
 
 
 
 

https://www.aihw.gov.au/reports/illicit-use-of-drugs/national-drug-strategy-household-survey-2019/data
https://www.aihw.gov.au/reports/illicit-use-of-drugs/national-drug-strategy-household-survey-2019/data
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  Persons 

Drug 2007 2010 2013 2016 2019 

Alcohol 45.2 45.1 45.1 46.0 45.4 

Tobacco 14.3 15.3 14.7 15.7 15.4 

Illicit drugs (excluding pharmaceuticals) 

Marijuana/cannabis 6.6 8.1 9.8 14.5 19.6# 

Ecstasy 2.0 2.3 2.4 2.9 3.8# 

Meth/amphetamine(b) 1.2 1.2 1.4 1.2 1.2 

Cocaine/crack 1.4 1.7 1.6 1.7 2.3# 

Hallucinogens 1.7 2.4 3.1 3.7 5.6# 

Inhalants 0.8 1.0 0.9 1.0 1.0 

Heroin 1.0 1.2 1.2 1.1 1.1 

Pharmaceuticals 

Over-the-counter pain-killers/pain-relievers(b) n.a. 14.3 14.5 19.1 n.a. 

Prescription pain-killers/pain-relievers(b) n.a. 13.0 12.6 12.7 12.4 

Tranquilisers, sleeping pills(b) 4.1 6.4 8.2 9.3 9.3 

Steroids(b) 1.6 2.2 2.2 2.4 2.4 

Methadone or buprenorphine(b) 1.0 1.2 1.3 1.3 1.5 

  

 
 

 
Australians want less drugs, not more 
 

With 96-99% of all Australians not giving their approval to the use of heroin, 
cocaine, speed/ice and ecstasy, and 80% not giving their approval to the regular 
use of cannabis, it is clear that Australians do not want these drugs being used in 
their society. 

 
 

 
Drug policy should not pander to tiny user minorities 

 
The percentages of Australians using the main illicit drugs are very, very small.  
Heroin, speed and ice is used by 1% or less of Australians, while ecstasy (3%), 
cocaine (4%) and cannabis (12%) are used by only tiny to small minorities.  As 
such there is no reason for government or the AMA to pander to user rights 
ideologies – and most importantly, there is no United Nations right to use illicit 
drugs.  In fact UN policy is precisely the opposite, with the 1961 Single 
Convention on Narcotic Drugs finding international agreement against illicit drug 
use since that date, confirming other Conventions in place since 1912. 
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Below is Table 4.6 from the same 2019 Australian survey, this time for drug use 
in the past 12 months before survey. 
 

 
 

 

 

 

AMA has some excellent drug prevention policy positions 
 

Some of the AMA’s current drug policy positions reflect Australian attitudes 
to drugs, with prevention being highlighted, and state-of-the-art education 
models such as that being used in Iceland being given prominence.  For this 
Drug Free Australia commends the AMA.  However there are a whole range 
of positions which are contrary to the Australian desire for less drug use. 
 
The AMA is not a political party which can be installed or removed from 
government at the whim of the Australian people, thus making it even more 
necessary that the AMA reflect Australian attitudes to drug use in their 
communities. 
 
Australians have every right to expect their elected governments to enact the 
will of the people, and populist, rather than elitist governments, make a 
priority of enacting that will.  Unless medically countermanded, there is no 
rationale that would support the AMA taking drug policy positions which are 
contrary to the current scientific evidence.  Unfortunately, the main harm 
reduction measures funded by Australian governments have an 
evidence-base indicating failure rather than a protective effect. 
 
 
 
 

A number of AMA positions contrary to the current science 
 

The 2017 iteration of the AMA’s drug policy positions contain a number of 
drug policy positions which directly contradict the current science on various 
drug interventions.  This document will outline, in documented detail, the 
science which is at odds with AMA positions. 
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS - 2 
 

 
 

 
Decriminalisation characteristically creates increased drug 
use, not less, something Australian clearly do not want.  
Portugal’s decriminalisation experiment has seen increasing 
illicit drug use, in contrast to Australia’s 1998-2007 Tough on 
Drugs policy which saw Australian drug use decrease by 
42% across comparable drugs types as those measured in 
Portugal 

 
Decriminalisation has always been associated with 
increases in drug use.  This is true for the Netherlands, 
various states in the USA that decriminalised cannabis in the 
1970s, Australian States that decriminalised cannabis in the 
1980s and 1990s, as well as for Portugal which 
decriminalised all illicit drugs in 2001. 
 

 
 

Soft policies in the Netherlands increased use 

 
In 1976 the Netherlands took a liberal approach to what they called the 'soft' drug 
cannabis but by the late 1990s the Netherlands had the highest levels of hard' 
drug use in Europe, outside of the drug-liberal United Kingdom/Ireland. 
 
The Table (below) from the EMCDDA 2000 Annual Report Annex, 
http://www.emcdda.europa.eu/html.cfm/index37279EN.html shows student drug 
use higher than all but the drug-liberal UK/Ireland (all European countries 
where English was a second language arguably had a lesser level of penetration 
by US and UK musicians and artists who promoted illicit drug use). Over the last 
decade the country has become more politically conservative, bringing a 
tightening of drug policy with a greater majority of cannabis cafes closed and 
recently made unavailable to foreigners. Since 2004 the government has 
concentrated on anti-cannabis campaigns highlighting its harms, with some 
success. 

 

http://www.emcdda.europa.eu/html.cfm/index37279EN.html
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Decriminalisation in the USA increased use 
 
Alaska legalised cannabis in 1975. A study in 1988 found that 72% of year 12 
students had tried it.1 They recriminalised shortly thereafter.  
 
California decriminalised cannabis on January 1, 1975. 10 months after 
cannabis use by 18 - 29 year olds was up 15%.2 
 
Oregon decriminalised cannabis in 1973. 12 months after cannabis use by 18 - 
29 year olds was up 12%.3 
 
If tobacco smoking rose by 12-15% in 12 months for young people in this 
country, we would be horrified. 
 
By contrast, increases in US cannabis use overall from 1973-76 were negligible, 
as per the US Household Surveys (below) found in 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508375/pdf/amjph00013-
0029.pdf. WE note that the reducing use from the US 1980s 'Just Say No' 
campaign is also evident, something drug law reformers try to deny. 

 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508375/pdf/amjph00013-
0029.pdf  

 
1 Olsson O, Liberalization of drug policies – an overview of research and studies concerning a restrictive drug policy.  Swedish 
National Institute of Public Health, Stockholm 1996 pp 33-4 
2 Ibid pp 32,3 
3 Ibid, pp 31,2 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508375/pdf/amjph00013-0029.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508375/pdf/amjph00013-0029.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508375/pdf/amjph00013-0029.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508375/pdf/amjph00013-0029.pdf
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Decriminalisation in Australia increased use 
 
South Australia decriminalised cannabis in 1987, followed by the ACT in 1993. 
The graphs below from NDS Household Surveys show sharp rises in cannabis 
use for both jurisdictions before equalling the use of NSW and Victoria, States 
with previously entrenched cannabis problems.  
 
SA offences went from 6,231 in '87/'88 to 17,425 in '93/'94 and when researchers 
asked users about the increases, many said "We thought cannabis was now 
legal." 
 
 

 
http://www.health.gov.au/internet/main/publishing.nsf/Content/phd-drugs-mono31-cnt.htm 

 
 
 
 

The truth on Portugal’s decriminalisation 
 

Portugal decriminalised all illicit drug use as of July 2001 and since that time drug 
decriminalisation/legalisation activists have inundated politicians and the media 
with glowing reports of Portugal’s touted ‘success’. 
 
But below is the graphic reality, using their own official data and graphs sent to 
the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA), the 
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same statistics used for the yearly United Nations World Drug Report drug use 
tables. 
 
 
 

Portugal’s drug use rose after decriminalisation 
 
Since the implementation of decriminalisation in 2001 drug use for all age-groups 
in Portugal rose through to 2007 - compare the grey bars in its official REITOX 
2014 annual report to the European Monitoring Centre 
http://www.emcdda.europa.eu/system/files/publications/996/2014_NATIONAL_R
EPORT.pdf graphed below. While cannabis use increased marginally for all aged 
groups, cocaine use doubled as did use of speed and ice.  
 

Any drug  Up 9% 

Cannabis  Up 9% 

Heroin   Up 50% 

Cocaine  Doubled 

Speed/Ice  Doubled 

Ecstasy   No change 

LSD   No change 

Magic Mushrooms Up from negligible to 0.1% 

 

 
 
 

Drug use by young people aged 15-34, as graphed by the REITOX report 
(below), saw greater increases. 

 
Any drug  Up 8% 

Cannabis  Up 10% 

Heroin   Up 33% 

Cocaine  Doubled 

Speed/Ice  Quadrupled 

Ecstasy   Up 13% 

LSD   Up 50% 

Magic Mushrooms Up from negligible to 0.3% 

http://www.emcdda.europa.eu/system/files/publications/996/2014_NATIONAL_REPORT.pdf
http://www.emcdda.europa.eu/system/files/publications/996/2014_NATIONAL_REPORT.pdf
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Although high-school student use fell from 2001 to 2006 
 

The dominant given by activists about Portugal is that decriminalisation did not 
cause increases in drug use.  High-school student use did in fact fall by 33% for 
3rd Cycle students (typically aged 13-15) and by 23% for secondary students 
(aged 16-18).  A Cato Institute report promoting the “success” of 
decriminalisation made much of these decreases while downplaying the 
increases for the greater part of the population already seen in the graphs above. 

 
http://www.emcdda.europa.eu/system/files/publications/522/NR_2008_PT_16855
0.pdf  

 

http://www.emcdda.europa.eu/system/files/publications/522/NR_2008_PT_168550.pdf
http://www.emcdda.europa.eu/system/files/publications/522/NR_2008_PT_168550.pdf
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Overall drug use fell from 2007 to 2012 in Portugal but . . . 
 

Between 2007 and 2012 drug use in Portugal for all age groups declined in line 
with general decreases across various European countries.  Compare the figures 
in the first column for earlier years than those in the final column. 

 

 
 
 
 

. . . high school use rose steeply from 2006 to 2011 
 

Use of any illicit drug by high-school students rose markedly between 2006 and 
2011.  The graph below is again copied directly from the 2014 REITOX report to 
the EMCDDA 
http://www.emcdda.europa.eu/system/files/publications/996/2014_NATIONAL_R
EPORT.pdf.  From 2001, when decriminalisation commenced, Secondary School 
drug use was 36% higher and 76% higher than in 2006. 
 

 
 

 

http://www.emcdda.europa.eu/system/files/publications/996/2014_NATIONAL_REPORT.pdf
http://www.emcdda.europa.eu/system/files/publications/996/2014_NATIONAL_REPORT.pdf
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By 2017 drug use was 59% higher than in 2001 
 

While Portugal has not yet reproduced the results of its 2016-17 survey in the 
usual REITOX National Report which would give a breakdown of use for each 
drug type, the figures for overall illicit drug use are available from a presentation 
by Manuel Cardoso, the Deputy General-Director of SICAD, Portugal’s agency 
responsible for monitoring the country’s drug use.  This presentation can be 
accessed at https://drugfree.org.au/index.php/resources/library/9-drug-
information/182-portugal.html using the link Integrated Drug Policy Manuel 
Cardoso SICAD (zip file). 
 

Copied below from Cardoso’s Powerpoint presentation at the June 2018 Sydney 

conference run by the Network of Alcohol and other Drug Agencies (NADA) are 

both the lifetime prevalence and last 12 month figures for Portugal for 2016/17.  

The figures for use in the last 12 months before survey are as follows:  

 

Use in the last 12 months 

 

2001   3.4 

2007   3.7 

2012   2.7 

2017   5.4 

 

 

  

Note that Portugal’s drug use in 2017 for those aged 15-64 was 59% higher 

than in 2001.  This would be an alarming outcome for any country, 

demonstrating that Portugal’s drug policy fails to deter rising drug use. 

 

https://drugfree.org.au/index.php/resources/library/9-drug-information/182-portugal.html
https://drugfree.org.au/index.php/resources/library/9-drug-information/182-portugal.html
https://drugfree.org.au/images/pdf-files/library/Portugal/MCardoso_NADA_AU_2018.pptx.zip
https://drugfree.org.au/images/pdf-files/library/Portugal/MCardoso_NADA_AU_2018.pptx.zip
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High School cannabis use 60% higher in 2015 than in 2001 

The ESPAD survey of cannabis use (last 30 days before survey) for 16 year old high-
school students shows increases in use of the drug from 1999, a couple of years before 
decriminalisation, through to 2015.  The increases are substantial - 60% higher than in 
1999.  See Appendix C for the actual ESPAD statistics. 

 

 
 
 

 

Drug deaths in Portugal increased  
 

Claims that there were significant decreases in drug-related deaths in Portugal 
immediately following decriminalisation are based on two errors. 

First, false claims that there were more than 75 drug-related deaths in 2001 
which more than halved to 34 deaths in 2002 use a figure for 2001 for which 
there is no substantiation.  Official drug-related deaths for Portugal, taken from 
the latest 2018 EMCDDA Statistical Bulletin are copied below.  Notice that there 
is no such figure recorded for 2001. 

 

 
http://www.emcdda.europa.eu/data/stats2018/drd_en 

http://www.emcdda.europa.eu/data/stats2018/drd_en
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Second, there is no way of knowing what the real number of drug related deaths 
before 2002 was.  Up until 2009 Portugal counted all deaths where any illicit drug 
was detected, whether the death was caused by that illicit drug or not.  Portugal 
later changed its definition for Selection B drug-induced deaths to only those that 
were caused by overdose or poisoning, and in 2009 reanalysed their data back to 
2002.  This leaves no comparison to the years before decriminalisation.  The 
official figures yield the following graph. 

 

 

Early decreases between 2002 and 2005 are part of the same decreasing trend 
in opiate use, as noted previously, which predated decriminalisation with 
reductions from 0.9% in 1998, to 0.7% in 2000.  These decreases were not due 
to decriminalisation because they were not a part of it.  Decriminalisation was 
introduced July 2001 and appears to be the beneficiary of whatever dynamic was 
driving opiate use and deaths down.  However these early decreases in deaths 
are matched by an increasing trend between 2005 and 2010, which is followed 
by sharper rises in drug deaths from 2011 to 2015, the latest year for which data 
is currently available. 

Portugal’s graph should be compared with Australia’s Tough on Drugs results 
recorded below.  While Australia maintained criminal penalties for use of most 
drugs, it saw sharply decreased drug deaths that were then maintained at those 
lower levels throughout the tenure of Tough on Drugs.  

Portugal’s increasing trend in deaths since 2011 undoubtedly reflects rising drug 
use, in light of drug overdose deaths usually closely correlated to levels of rising 
opiate use.  This is because there is a reasonably inelastic relationship between 
opiate use and opiate deaths, where typically 1% of opiate users fatally overdose 
each year.  Portugal’s increasing trend in overdose deaths should be indicate 
similar increases in opiate use. 
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Now compare Australia’s Tough on Drugs results  
 

Compare the results of Australia’s ‘Tough on Drugs’ between 1998 and 2007.  
This approach was with use of most illicits still a criminal offence.  Use of all illicit 
drugs declined by 39%.  Portugal’s decriminalisation has never approached the 
success of Tough on Drugs. 
 

 
 
 

 

 
It is important to recognize that Australia’s drug use statistics, graphed from the 
final line of Table 2.1 above, include a wide variety of drugs, whereas Portugal’s 
statistics are based on only a handful of drugs.  When Australian drug use 
decreases are compared with Portugal on a drug by drug comparison, Australian 
decreased its drug use by 42% in comparison to Portugal’s increases. 
 
 
 
 

Decriminalisation increases use – something Australians don’t want 
 

Australians surveyed on their attitudes to decriminalisation are largely in favour, 
but Drug Free Australia contends that the Australian media’s dereliction of its 
duty to inform the public of these statistics above is wholly responsible.  Drug 
Free Australia has sent all the above information to a wide variety of Australian 
media, which shows no interest in publicising them. 
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Given Australians high disapproval ratings of illicit drug use, there can be no 
question that there attitudes to decriminalisation would change dramatically if 
they were given the truth about decriminalisation. 
 
Drug Free Australia contends that the AMA’s advocacy for decriminalisation 
needs to be cognisant of real data as well as Australian attitudes to drug use. 
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS - 3 
 

 
 

 
Decriminalisation has been specifically used as an 
incremental step towards drug legalisation, which in the US 
has markedly increased cannabis use and associated social 
problems 

 
According to the US SAMHSA household survey, those 
reporting they had used cannabis in the last month before 
survey increased by 245,000 between 2010 (when medical 
cannabis was commercialised) and 2015.  This 43% increase 
in regular cannabis users creates a vast new population 
susceptible to the multitude of harms presented by cannabis 
- psychosis, depression, suicide, driving and work 
accidents, amotivational syndrome, immunosuppression, 
permanent harms to the unborn, as well as cardio and 
pulmonary conditions. 

 
Colorado and Washington were the first states to legalise 
recreational use, having previously legalised medical 
cannabis.  Within a year of legalisation in 2013 cannabis use 
by those aged 12-17 had risen 20% against decreases of 4% 
for all other states, rising 17% for college age young people 
against 2% for other states – all despite cannabis being 
illegal for all under age 21.  Adult use rose 63% against 21% 
nationally.   

 
When comparing three year averages before and after 
legalisation, cannabis-related traffic deaths rose 62%.  
Hospitalisations related to cannabis went from 6,715 in 2012 
to 11,439 in 2014.  Notably, black market criminals found 
new sanctuary in Colorado, attracted by lower risks of 
enforcement.  In 2018, Governor Hickenlooper introduced 
House Bill 1221 to address the 380% rise in arrests for black 
market grows between 2014 and 2016. 

 
 

 
 

Australians do not want drugs legalised 

 
The last National Drug Strategy Household Survey of 25,000+ Australians which 
asked attitudes to the legalisation of any illicit drug gave the results facsimiled 
below.  While 2 in every 3 Australians do not want cannabis legalised, only 5-
10% of Australians support the legalisation of heroin, ice, speed, cocaine and 
ecstasy.   
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The AMA should recognise that decriminalisation is an incremental step in an 
endgame that Australians simply do not want. 

 
 

 
Use of cannabis by those aged 12-17 rose 20% in first year 
 

The legalisation of recreational use of cannabis in Colorado and Washington in 
2013 has led to increasing drug use in those states.  It is illegal for any under the 
age of 21 to use cannabis, especially given the effect of cannabis on the 
developing adolescent brain.  But use in Colorado by those aged 12-17 rose 
substantially against decreases of 4% in other states, despite use already being 
elevated by the legalisation of medical cannabis. 
 

 
 

 
In 2013/14 Colorado youth ranked #1 for cannabis use in the United States, up 
from #4 in 2011/12 and from #14 in 2005/6.  In the graph below states with 
legalised medical cannabis are marked red, and green for recreational use. 
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In the following 2 year period, drug use fell such that Colorado recent use for this 
age group fell to 7th in the nation.  This was because other states had legalised 
cannabis in the intervening years, and Colorado was passed by states most of 
which had legalised cannabis use or were in the process of doing so.  Below is 
the graph for all states with those states that had legalised cannabis by 2016 in 
red, or where legalisation legislation was already in process.  
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The most likely explanation for the marked decreases for this age-group is that 
they are under the institutional control of schools, whereas older age-groups are 
not subject to those institutional controls. 
 
 
 
 

College-age use rose by 17% 
 

Against increases of 2% nationally, use of cannabis by those of college age rose 
by 17% within the first year of legalised cannabis use. 
 

 
 
In 2013/14 Colorado college-age students ranked #1 for cannabis use in the 
United States, up from #3 in 2011/12 and from #8 in 2005/6. 
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In 2015/16 against increases of 6% nationally, use of cannabis by those of 
college age rose by 3% (from 31.24% to 32.20%) between 2013/2014 and 
2015/2016.  In 2015/2016 Colorado college-age students ranked #3 for cannabis 
use in the United States.  States ranking #1 (Vermont) and #2 (District of 
Columbia) were states that had legalised cannabis or were in the process of 
legalising (denoted by red below). 
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Adult use rose by 63% 
 

Adult use increased by 63% in the first year after legalisation against increases of 
21% nationally. 
 

 
 
In 2013/14 Colorado adults ranked #1 for cannabis use in the United States, up 
from #7 in 2011/12 and from #8 in 2005/6. States marked red are those states 
that had legalised cannabis for medical use. 
 

 
 
 
In 2015/16 adult use increased by 33% (from 12.45% - 16.62%) against 
increases of 49% nationally.  In 2015/2016 Colorado adults ranked #3 in the 
United States.  The impact of various states legalising cannabis can be seen on 
the United States skyrocketing consumption.   States ranking #1 (Vermont) and 
#2 (Alaska) ahead of Colorado were states which had legalised cannabis or were 
in the process of legalising (denoted by red below). 
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Cannabis legalisation, as has been graphically shown, creates 
considerably more use, not less use as Australians want. 
 

 
 
 
Cannabis-related road fatalities rose by 62% 
 

Road fatalities related to cannabis use rose by 62%, from 71 to 115 persons 
since 2013 when recreational cannabis use was legalised. 
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Hospitalisations related to cannabis use rose markedly 
 

The number of hospitalisations likely related to cannabis increased 32% in the 
two year average (2013-14) since Colorado legalised recreational marijuana 
compared to the two-year average prior to legalisation (2011-2012).   
 
Hospitalisations moved from 6,715 to 11,439 since 2013. 
 

 

  
 

 
 
Legislation introduced to cut black market criminality 
 

Governor Hickenlooper last year introduced House Bill 1221 to address the 380% 
rise in arrests for black market grows between 2014 and 2016. 
 

 
http://gazette.com/collateral-impact-the-unintended-consequences-of-the-legalisation-of-
pot/article/1621232 

http://gazette.com/collateral-impact-the-unintended-consequences-of-the-legalisation-of-pot/article/1621232
http://gazette.com/collateral-impact-the-unintended-consequences-of-the-legalisation-of-pot/article/1621232
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http://gazette.com/editorial-pass-bills-to-curb-black-market-marijuana-in-colorado/article/1598339  

 
 

  
 

 

Colorado added 245,000 extra cannabis users in 5 years 
 

From 2010, when Colorado introduced the commercialisation of medical 
cannabis (with an explosion of medical cannabis user numbers) to 2015, the 
state added 245,000 extra frequent cannabis users.  This is a 43% increase in 
cannabis use during those years for all surveyed age-groups. 
 
 

Year Population Frequent Users 

2010 5,029,196 573,919 

2015 5,448,055 819,179 

Change   245,260 
 
 
 

245,000 extra users became susceptible to these cannabis harms 
 
While the harms of cannabis have not been studied for as many years as the 
harms of tobacco and alcohol, it is already well-established that cannabis 
combines the harms of intoxication from alcohol with the particulate damage of 
tobacco.  Cannabis presents a wide variety of additional harms. 

 
• Cannabis is an established gateway to other 

dangerous drugs, adding an additional gateway 
beyond the two existing legal drugs 

• Cannabis users are 50% more likely to develop 
alcohol use disorder 

• Cannabis use is associated with a doubling the 
chance of psychosis 

• Cannabis use is associated with a 4 times 
greater chance of depression 

• Cannabis is associated with Amotivational 
Syndrome 

• Cannabis use is associated with a 3 fold risk of 
suicidal ideation 

http://gazette.com/editorial-pass-bills-to-curb-black-market-marijuana-in-colorado/article/1598339
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• The immune system of cannabis users is 
adversely affected 

• VIOLENCE AND AGGRESSION are a 
documented part of its withdrawal syndrome 

• Brain Function 
o Verbal learning is adversely affected 
o Organisational skills are adversely 

affected 
o Cannabis causes loss of coordination 
o Associated memory loss can become 

permanent 
o Cannabis is associated with attention 

problems 

• Drivers are 16 times more likely to hit obstacles 

• Miscarriage is elevated with cannabis use 

• Fertility is adversely affected 

• Newborns are adversely affected with 
appearance, weight, size, hormonal function, 
cognition and motor function adversely affected 
through to adulthood 

• Cannabis use causes COPD & bronchitis 

• Cannabis is also associated with cardio-vascular 
stroke and heart attack, with chance of 
myocardial infarction 5 times higher after one 
joint 
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS - 4 
 

 
 
 

The most recent Cochrane Collaboration review on 
methadone found it does not reduce overdose mortality OR 
criminality, the very things it was employed to reduce  

 
 

 
 
Gold standard review - methadone does not reduce overdose or 
criminality 

 
The most important outcome for methadone maintenance (which undoubtedly 
falls under the AMA title ‘treatment’) is its ability to save lives from opiate 
overdose, as well as reducing the need for users to commit criminal acts to buy 
heroin. 
 
Yet the most authoritative review of well-designed journal studies by the 
Cochrane Collaboration (full study at Appendix A) found no such effectiveness for 
methadone maintenance.  It is notable that the lead researcher for this review is 
Richard Mattick, former head of the Australian National Drug and Alcohol 
Research Centre (NDARC) at NSW University, who is an ardent harm 
reductionist. 
 
From the Abstract of the Cochrane review itself: 
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A substantial percentage of methadone users still use heroin 
 
From the Cochrane review by Mattick et al, the relevant studies show that a 
varying percentage of methadone patients still use heroin, with one study finding 
73% still using the substance.   
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS - 5 
 
 
 
 
The world’s most authoritative review of needle programs by 
the US IOM, which has historically been sympathetic to these 
programs, shows no protective effect 

 
Most of the rigorous studies on the effectiveness of needle 
exchanges in preventing blood-borne diseases were done 
between 1995 and 2005.  The most authoritative 2006 review 
by the prestigious US Institute of Medicine found no success 
in preventing HIV and Hepatitis C for stand-alone needle and 
syringe programs.   
 
 
 
 

Needle programs have no demonstrated positive effect 
 
In 2006 the prestigious US Institute of Medicine (IOM), with its 
extensive panel of 24 scientists, medical practitioners, and reviewers 
did a comprehensive review of the literature on needle exchanges. 
 
In their late 1997 review of needle exchanges, the IOM had noted the poor 
design and lack of rigour in most of the studies on the effectiveness of NEPs to 
that time, but nevertheless advocated for their implementation in the United 
States, indicating that they were sympathetic to the intervention even before the 
evidence was in.  This bias toward harm reduction makes their later conclusions 
against the effectiveness of NSP important. 
 
Almost all rigorous studies on Needle and Syringe Programs have been done 
between 1995 and 2005, which allowed the IOM to better review NSP 
effectiveness in reducing HIV and HCV (Hepatitis C) in their 2005 Geneva 
Conference. 
 
The result of all their deliberations were published in 2006, and the chapter 
reviewing studies on NSP is appended (Appendix B). 
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While the IOM report found that multi-component programs which contained 
needle exchanges were effective in reducing self-reported risk behaviours, the 
IOM review, when considering the effectiveness of NSPs alone found (page 149) 
that: 
 

“evidence regarding the effect of needle and syringe exchange 
on HIV incidence is limited and inconclusive" 
 
“ecological studies monitor populations rather than individuals, 
and therefore cannot establish causality” for NSPs 
 
“multiple studies show that (needle exchanges) do not reduce 
transmission of (Hepatitis C).” 

 

 
https://www.nap.edu/login.php?record_id=11731&page=https%3A%2F%2Fwww.
nap.edu%2Fdownload%2F11731 p 149 

https://www.nap.edu/login.php?record_id=11731&page=https%3A%2F%2Fwww.nap.edu%2Fdownload%2F11731
https://www.nap.edu/login.php?record_id=11731&page=https%3A%2F%2Fwww.nap.edu%2Fdownload%2F11731
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It is abundantly clear that if NSPs are ineffective with HCV, where there is a large 
pool of infected users transmitting Hep C via shared needles and equipment, 
then the failure of NSPs to stop the high rates of shared needles and equipment 
is as ineffective against HIV as it is against HCV. 
 
The fact that Australia has low rates of HIV transmission can be easily explained 
by the initial small pool of infected users, by the success of Australia’s Grim 
Reaper television advertising campaign, and to high rates of freely available HIV 
testing. 
 
In fact, Dr Alex Wodak, the doctor responsible for introducing NSPs within 
Australia lamented the ineffectiveness of NSPs with HCV in this country, where 
rates are little different to other countries of the world with no NSPs.  His 1997 
MJA article http://www.mja.com.au/public/issues/mar17/wodak/wodak.html titled 
“Hepatitis C: Waiting for the Grim Reaper” made the following telling points: 
 

“Despite the success of the harm reduction/public health approach in 
controlling the HIV epidemic and slowing the spread of hepatitis B among 
IDUs in Australia, it appears not to have reduced the incidence of 
hepatitis C.” 
 
“Until Australia embarks on a major national awareness-raising exercise, 
such as a "Grim Reaper"-style public education campaign, the band will 
continue to play on for hepatitis C as it once did for HIV.” 

 
The MJA article says it all and the AMA is advised to remove support from this 
failed harm reduction approach. 
 
 
 
 

EMCDDA review does not supersede the IOM review 
 
A 2010 ‘review of reviews’ by Norah Palmateer et al. in Addiction (105) pages 
844-859 studying the effectiveness of needle exchanges found that “there is 
insufficient evidence to conclude that any of the interventions are effective in 
preventing HCV (Hepatitis C) transmission.”  This is a somewhat more optimistic 
outcome than that of the US IOM.  Palmateer also concludes that there is 
“tentative evidence to support the effectiveness of NSP in preventing HIV 
transmission.”  Again, this is a more optimistic outcome.   

However the 2010 Palmateer study makes a critical error in its ‘review of 
reviews’, failing to adequately look into the primary studies guiding those reviews, 
as well as uncritically accepting the conclusions of the three reviews.  The three 
reviews included the 2004 Wodak/Cooney study completed for the World Health 
Organisation (WHO) and the 2006 Tilson et al. study representing the work of the 
prestigious US Institute of Medicine we have already outlined with its extensive 
panel of 24 scientists, medical practitioners and reviewers.  The third study was 
the 2001 Gibson et al. study for which the Palmateer reviewers concluded that 
“their (Gibson’s) conclusions were apparently inconsistent with the HIV studies 
reviewed” (p 851). 

The more optimistic HIV conclusion of the 2010 Palmateer study, as compared to 
the formidable US Institute of Medicine 2006 ‘inconclusive’ finding lies visibly in a 
specific lack of scrutiny by the Palmateer reviewers of the 2004 Wodak/Cooney 
review.  On pages 845-6, the Palmateer ‘review of reviews’ reports its 

http://www.mja.com.au/public/issues/mar17/wodak/wodak.html
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methodology whereby, “(f)rom each review, we extracted reviewers’ assessment 
of the evidence and the number, design and findings of relevant primary studies.  
Information on primary studies was extracted from the reviews; in the case where 
reviews reported discrepant study findings, the primary studies were consulted.”  
Notably though, the Palmateer ‘review of reviews’ failed to check whether the 
2004 Wodak/Cooney review’s classification of 5 primary studies as ‘positive’ 
accorded with the internal conclusions of those five studies, or whether each had 
entirely defensible methodologies.  This is something that the 2006 US Institute 
of Medicine review in fact did. 

In their December 2005 Geneva Conference convened to study the effectiveness 
of needle exchange on HIV transmission, the US IOM had Australia’s Dr Alex 
Wodak present the findings of his 2004 WHO study, followed by Sweden’s Dr 
Kerstin Käll (a Drug Free Australia Fellow) who clearly demonstrated that three of 
the five ‘positive’ studies for needle exchange effectiveness cited by the 2004 
WHO review were either invalid or were in fact inconclusive.   

The ‘positive’ 1993 Heimer et al study did not measure HIV prevalence among 
IDUs but only in returned needles, which, she stated, cannot be directly 
translated into a population and therefore should not have been included in the 
WHO review. The ‘positive’ 2000 study by Monterosso and co-workers was 
misclassified as positive for NEP, whereas in fact the result was clearly 
statistically non-significant and should have been labeled inconclusive. The 
purportedly ‘positive’ 1991 Ljungberg et al study had found HIV seroprevalence in 
Sweden’s Lund, a city with needle exchange, to be maintained at -1% in contrast 
to 60% in Stockholm, but ignored the authors’ own comment that incidence in 
Stockholm had been reduced to 1% by the time of the study without the 
implementation of needle exchanges, therefore she maintained that this study 
should have been moved to the inconclusive table. 

The Palmateer ‘review of reviews’, while uncritically accepting the ‘positive’ 
classifications wrongly attributed by the 2004 WHO review, did look at the 
strength or otherwise of the described design of the studies cited therein, noting, 
to their own credit, that "(f)our of the five positive findings were generated by 
studies with weaker designs.”   

Drug Free Australia again alerts the AMA to the fact that there is insufficient 
evidence to conclude that NSPs are effective in preventing HCV (Hepatitis C) 
transmission, and that the evidence supporting the effectiveness of NSPs in 
preventing HIV transmission still remains inconclusive. 

 
 
 

The science contradicts two Australian studies on NSP 
 
Two well-known Australian studies which calculated the cost-benefit for needle 
and syringe programs are thereby based on a falsehood, where they assumed 
that there was scientific support for the effectiveness of needle and syringe 
programs when there was none.  
 
The first 2002 study, Return on Investment which was the kind of ecological 
study panned by the Institute of Medicine review but widely publicised in the 
media, calculated that to that date there had been 25,000 less cases of HIV and 
21,000 less cases of Hepatitis C (HCV) as a result of Australian government 
investment in needle and syringe programs.  The second 2009 report Return on 
Investment 2 calculated a staggering 32,050 cases of HIV and 96,667 cases of 
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HCV avoided between 2000 and 2009 which created a net saving, at lowest 
estimate of $1.03 billion from an investment of $243 million. 
 
In neither of these reports was there any presentation of defensible data or 
statistically derived evidence on needle and syringe programs from rigorous 
studies (ecological studies cannot infer outcomes), supporting any alleged 
success of such programs in averting HCV transmission, and where the evidence 
on the alleged success on HIV has in fact been scientifically inconclusive.   

 
The one conclusion that can be well defended is that NSPs are ineffective in controlling 
HCV, and by their failure to control needle sharing, the very practice it was designed to 
remove, it cannot have ever been effective in decreasing HIV transmissions. 
 
Drug Free Australia urges the AMA to reflect the current science in its drug policy 
positions.
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS – 6 
 
 
 
 

The science on injecting rooms shows no success across 
a broad range of outcomes 

 
The most rigorous review on injecting rooms to date 
found reductions in overdoses, ambulance callouts and 
in crime.  However, Drug Free Australia has irrefutably 
demonstrated  that the Vancouver study conclusions 
cited for overdose reductions is contradicted by official 
statistics as well as the then Police Commander.  The 
study on reduced ambulance callouts failed to note that 
there were superior reductions at night when the 
injecting facility was closed, thus discrediting its 
conclusions.  The study finding reduced crime in 
Vancouver falls to the same criticisms levelled at the 
study on reduced overdoses.  No positive outcomes 
have been demonstrated for injecting rooms in rigorous 
scientific studies 
 
The recent June 2020 review of the Melbourne MSIR 
shows that the facility failed against all legislated 
outcomes, while simultaneously increasing crime in the 
North Richmond area. 
 

 
 
 

The failure of injecting rooms 
 
Reviews of scientific evaluations of SIFs (Kerr et al., 2007; McNeil and Small, 
2014; Potier et al., 2014; Garcia, 2015; Kennedy,  Karamouzian, and Kerr, 
2017; May et al., 2018 (retracted); Kilmer et al., 2018), have reported positive 
outcomes across a range of evaluated criteria, but most have used studies 
which methodologically fail to demonstrate the effectiveness of SIFs to 
alter individual or population-level outcomes.  Just two reviews, May et al. 
2018 and Kilmer et al. 2018 (RAND Corporation) included only studies with a 
quasi-experimental design using control groups/areas, with May et al. 
subsequently being retracted because of “methodological weaknesses linked 
to the pooling of diverse outcomes into a single composite measure” 
(International Journal of Drug Policy, 2018) but not for its selection criteria of 
high-quality studies on SIF effectiveness. 
 
The RAND Corporation similarly identified nine studies with quasi-
experimental design, noting that four of the earlier studies had been 
superseded by others within the remaining five which studied the same 
outcomes with longer time series in the same locations.  This effectively 
reduced the available number of reviewed studies to just five which are 
limited to overdose-related outcomes, discarded injecting equipment and 
crime.  These studies examined SIFs in only three cities – Sydney, 
Vancouver and Barcelona. 
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Of these five studies, Marshall et al. found a 35% reduction in opiate 
overdose fatalities in the immediate area surrounding Vancouver’ s Insite, 
while Salmon et al. 2010 found a greater reduction in ambulance callouts for 
overdose in the Kings Cross postcode housing the Sydney MSIC than for the 
rest of New South Wales.  Donnelly and Mahoney found a null effect of the 
Sydney MSIC on crime in the Kings Cross neighbourhood, while Myer and 
Belisle found a significant reduction in property and violent crime in the area 
surrounding Insite immediately after its opening.  Espelt et al. 2017 had 
conflicting results regarding discarded injecting equipment.  These results led 
to the Rand Corporation review delivering a largely positive report concerning 
the possibility of implementing SIFs in the United States where no such 
facilities currently exist. 

 
 

 
 

RAND review relied on two discredited studies 
 

The main two studies demonstrating the supposed effectiveness of a 
Medically Supervised Injecting Centre in reducing overdose mortality 
(Marshall et al. Lancet 2011) and ambulance overdose callout reductions 
(Salmon et al. Addiction 2010) both demonstrate either incompetence on the 
part of the researchers or possibly fraudulent intent, and yet likewise form the 
centre of the other major literature review to that date (see the 2014 review 
by Potier, C., et al., Supervised injection services: What has been 
demonstrated? A systematic literature review. Drug Alcohol Depend. (2014), 
http://dx.doi.org/10.1016/j.drugalcdep.2014.10.012  below). 
 
 

 
 
 
 
The 2011 Marshall et al. Lancet study so central to these positive reviews 
spuriously claimed that Insite likely reduced overdoses in Vancouver by 9% 
despite official BC Coroners’ stats clearly showing only increases in ODs for 
Vancouver after Insite’s 2003 opening as per screenshot of their document 
immediately below.  Drug Free Australia corrected Lancet on these statistics 
in a full page letter printed by Lancet in its January 2012 issue (See Appendix 
C). 
 
 

http://dx.doi.org/10.1016/j.drugalcdep.2014.10.012
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Originally found at: 

http://www.pssg.gov.bc.ca/coroners/publications/docs/stats-illicitdrugdeaths-
1997-2007.pdf now at 
https://web.archive.org/web/20120321162004/http://www.pssg.gov.bc.ca/coro
ners/publications/docs/stats-illicitdrugdeaths-1997-2007.pdf 
 
 
The same study also claimed overdose reductions by 35% in the area 
immediately surrounding Vancouver’s Insite.  Drug Free Australia’s 
Australian/Canadian team of epidemiologists and addiction specialists 
demonstrated in 2012 that Marshall et al. had concealed the tripling of 
police numbers around Insite in 2003,4 falsely claiming that this was 
temporary when in fact it was permanent,5 as attested by the DTES Area 
Commander at that time, John McKay (See Appendix D).  Such policing 
served to disperse drug dealers away from the area around Insite, reducing 
crime and loitering, and of course ODs as users purchased their drugs 
elsewhere.  Policing alone was shown to be demonstrably capable of 
reducing overdoses around Insite by 35%.6  This then collapses the 
Vancouver study describing reduced crime around Insite, the result of 
tripled policing which changed from a philosophy of containment to one 
of zero tolerance 6 months before Insite opened. 
 
The 2010 Salmon et al. Addiction study, which claimed a 31% greater 
reduction in overdose ambulance callouts for Kings Cross (80%) than for the 
rest of NSW (61%) when Australia’s heroin drought ensued, failed to note 
that there were proportionately greater reductions in ambulance callouts 
during nighttime hours, where Kings Cross, at 71% reductions was a full 70% 
better than the rest of NSW (42% reductions) when the injecting room was 
closed.7  This can be clearly seen in the ringed cells on the spreadsheet 
below. 
 

 
4 https://drugfree.org.au/images/13Books-FP/pdf/Lancet_2011_Insite_Analysis.pdf, 
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(12)60054-3.pdf?code=lancet-site  
5 https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(12)60055-5.pdf  
6 https://drugfree.org.au/images/13Books-FP/pdf/Lancet_2011_Insite_Analysis.pdf 
7 https://www.drugfree.org.au/images/13Books-FP/pdf/2017InjectingRoom.pdf  

http://www.pssg.gov.bc.ca/coroners/publications/docs/stats-illicitdrugdeaths-1997-2007.pdf
http://www.pssg.gov.bc.ca/coroners/publications/docs/stats-illicitdrugdeaths-1997-2007.pdf
https://web.archive.org/web/20120321162004/http:/www.pssg.gov.bc.ca/coroners/publications/docs/stats-illicitdrugdeaths-1997-2007.pdf
https://web.archive.org/web/20120321162004/http:/www.pssg.gov.bc.ca/coroners/publications/docs/stats-illicitdrugdeaths-1997-2007.pdf
https://drugfree.org.au/images/13Books-FP/pdf/Lancet_2011_Insite_Analysis.pdf
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(12)60054-3.pdf?code=lancet-site
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(12)60055-5.pdf
https://drugfree.org.au/images/13Books-FP/pdf/Lancet_2011_Insite_Analysis.pdf
https://www.drugfree.org.au/images/13Books-FP/pdf/2017InjectingRoom.pdf
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This irrefutably indicates reductions were not due to the MSIC, and suggests 
it was rather due to sniffer dog policing introduced one month after the MSIC 
opened, where sniffer dog use was even more extensive at night.  Any null 
effect of the MSIC on crime in the area can be slated to changed policing, just 
as was the case for Vancouver’s Insite.  
 
Thus five studies on SIS impacts on crime in the immediate area around 
an SIS are voided due to the effect of increased police operations.8  The 
upshot is that there is no science which supports injecting rooms. 
 
 
 
 

Latest MSIR review well-illustrates the failure 
 
The recently released review of the North Richmond Medically Supervised 
Injecting Room (MSIR) evaluated the performance of the facility against its 
six legislated objectives, with the review's own data and comments 
demonstrating failure on five of the six objectives, despite rosier media 
reports indicating otherwise.  The facility has also been associated with 
increases in drug-related crime. 
 
The review records the following regarding its six objectives (please note the 
verbatim comments by the MSIR reviewers within the quotation marks): 
 

1. Reduce discarded needles on streets - "Local people record no 
difference in seeing discarded injecting equipment" (p 76 of the 
review)  
 

2. Improve public amenity - "significantly fewer residents and 
business respondents reported feeling safe walking alone during the 
day and after dark due to concerns about violence and crime . . . " (p 
85)  

 
3. Reduce the spread of blood-borne viruses - "There is not a 

significant difference between MSIR service users and other people 
who inject drugs in reporting that they had injected with someone's 
used needle/syringe in the previous month." (p 100)  

 
4. Referrals to treatment and other services - "in the first year of 

operation (the MSIR) has not demonstrated higher levels of service 

 
8 Wood et al. 2004; Fitzgerald et al. 2010; Milloy et al. 2009; Wood et al. 2006a; Freeman et al. 2005 

https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://www.miragenews.com/review-panel-finds-medically-supervised-injecting-room-is-saving-lives/
https://www.miragenews.com/review-panel-finds-medically-supervised-injecting-room-is-saving-lives/
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
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take-up for MSIR users as compared with other people who use 
drugs." (p 48).  

 
5. Reduce heroin deaths - Figure 17 on p 45 of the review shows that 

there were 12 heroin deaths within 1 km of the MSIR the year before 
it opened, and 13 the year after.  Figure 19 on p 47 shows that for the 
top 5 Local Government Areas for heroin deaths in Melbourne there 
was a cumulative 65 deaths before the MSIR opened and 67 in its 
first year. Clearly there is no observable reduction in heroin deaths in 
Melbourne or North Richmond in its first year of operation.  
Furthermore, had the 112,831 heroin injections in the MSIR over 18 
months happened on the streets of North Richmond, there would, 
according to Australian statistics, have been only one death to be 
expected, indicating that the MSIR spent $6 million to save only one 
life, an extremely expensive failure. 

  
6. Reduce ambulance and hospital attendances - On the streets of 

Melbourne, 112,831 opiate injections would have produced 26 
overdoses, (25 non-fatal and 1 fatal) according to an important 
Australian study (see p 59).  Of these 19 would likely have been 
attended by an ambulance.  Comparing 18 months before and after, 
the MSIR would therefore have reduced ambulance callouts by just 
5%.  Yet the review egregiously claims reductions of 36%, which 
were clearly due to heightened police operations arresting drug 
dealers in the vicinity of the MSIR, sending drug dealers elsewhere to 
ply their trade.  Because users most often overdose near where they 
bought their drugs (p 83), ambulance callouts were clearly the result 
of policing, which nullifies (see footnote on p 67) the review's 
spurious claims regarding callouts.  Additionally, analysis of heroin 
OD presentations at nearby St Vincent's Hospital "found that the 
number of heroin overdose cases did not change significantly after 
the facility opened." (p 74) 

 
Adding to the failure against objectives listed above, police complained of 
increasing crime around the MSIR, and residents of a honey-pot effect where 
drug dealers were drawn to the streets outside the MSIR. 
 
Drug Free Australia urges the AMA to fully review the science on 
injecting rooms before promoting them as part of its drug policy 
positions.  Clearly, the science does not favour injecting rooms. 
 

 

https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://www.parliament.vic.gov.au/images/stories/committees/lrrcsc/Drugs_/Final_-_Victorian_Governement_Response_to_the_Parliamentary_Inquiry_into_Drug_Law_Reform__X1wNyVpZ.pdf
https://www.uniting.org/content/dam/uniting/documents/community-impact/uniting-msic/MSIC-final-evaluation-report-2003.pdf
https://www.heraldsun.com.au/news/victoria/police-target-drug-traffickers-and-crime-in-richmond-during-operation-apollo/news-story/c7b10e05340619b9282588ca81889bd9
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://apo.org.au/sites/default/files/resource-files/2020-06/apo-nid306054.pdf
https://tpav.org.au/news/journals/2019-journals/june/safe-injecting-rooms
https://www.heraldsun.com.au/news/victoria/police-target-drug-traffickers-and-crime-in-richmond-during-operation-apollo/news-story/c7b10e05340619b9282588ca81889bd9
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EVIDENCE CONTRADICTING AMA POLICY POSITIONS - 7 

 
 

 

The only studies on ecstasy deaths in Australia indicate 
that ecstasy itself caused almost every pill death, while 
pill testing does in fact promote ecstasy use – the very 
substance causing almost all deaths 
 

Pill testing doesn’t address the causes of ecstasy 
deaths: 
 
1. It cannot identify individual vulnerabilities to ecstasy 

that cause deaths  
2. It doesn’t identify other co-used drugs such as alcohol 

or amphetamines which make ecstasy deadly 
3. It can’t identify which ecstasy user will have an 

ecstasy-fuelled accident (mostly car accidents) 

 

 

 

 

Two Australian studies show ecstasy itself causal of most deaths 
 

In January 2020 data on 392 ecstasy-related deaths between July 2000 and 
November 2018 was published in the International Journal of Drug Policy 
(see Appendix E).  This study extended the data beyond the MDMA-related 
deaths from July 2000 and December 2005 examined in the only other 
Australian study https://pubmed.ncbi.nlm.nih.gov/19604654/ of ecstasy 
deaths. 
 
There were three main causes of deaths.  14% of deaths were caused by 
ecstasy alone, often due to individual vulnerabilities to the drug.  Anna Wood 
took an ecstasy pill from the same batch as four friends, but only she died, no 
doubt from an individual vulnerability.  It was not an overdose because the 
science clearly shows that ecstasy overdose is in fact rare.  48% of deaths 
were from ecstasy being co-consumed with other legal or illegal drugs such 
as alcohol, amphetamines or cocaine which create deadly synergies.  A 
further 29% were from accidents due to ecstasy/other drug intoxication, 
mostly car accidents. 
 
 
 
 

Very few deaths from adulterant drugs mixed with ecstasy 
 
No more than 5% of Australian ecstasy-related deaths, according to the 
above study, were from other exotic drugs mixed into ecstasy pills.  
Obviously, it is not clear at autopsy whether these other exotic drugs caused 
the death, or whether it was the ecstasy in the pill. 

  
 
 
 

https://pubmed.ncbi.nlm.nih.gov/31865118/
https://pubmed.ncbi.nlm.nih.gov/19604654/
https://dancesafe.org/mdma-related-deaths-stop-calling-them-overdoses/
https://pubmed.ncbi.nlm.nih.gov/31865118/
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Very few deaths from party drugs other than ecstasy 
 
Drug Free Australia has identified a handful of MDMA-related deaths that lie 
outside of the years 2000 to 2018, with 6 PMA deaths in South Australia in 
the mid-1990s.   
 
Again there are a handful of deaths from party drugs other than ecstasy, with 
a number of NBOMe deaths identified by Google search between 2012 and 
2016, where evidence indicates the deceased users knew what they were 
taking.  Notably, three Melbourne deaths in January 2017 were caused by 
pills containing NBOMe and 4-FA but it is questionable whether these drugs 
would have been delineated by the Bruker Alphas used for the Canberra pill 
testing trials simply because this mobile equipment often fails in identification 
where there are multiple drugs in a pill (Written advice from toxicologist Dr 
Andrew Leibie as contained in DFA document “Why-have-pill-testing-when-
most-ecstasy-deaths-are-from-normal-doses-of-MDMA). 
 
 
 
 

Pill testing does not address the real causes of MDMA deaths 
 

With at least 95% of Australian deaths caused or co-caused by ecstasy itself, 
pill testing fails to address the causes of most MDMA-related deaths. 
 
 

Causes of MDMA-related deaths Pill testing applicability 

Individual vulnerabilities to MDMA Pill testing cannot test for individual 
vulnerabilities 

MDMA used with alcohol, cocaine etc Pill testing tests pills, not user blood 
samples 

Accidents, mostly car accidents Pill testing will not stop MDMA-
related accidents 

 
 
Pill testing might prevent that 5% of deaths, but very good evidence from the 
second Canberra pill-testing trial indicates that it would do nothing to stop the 
other 95% of deaths.  Worse, pill testing increases the likelihood that the drug 
responsible for almost all Australian party pill deaths will be taken by those 
who have purchased it. 
 
 
 
 

Pill testing can’t advise an appropriate dose  
 
Pill Testing Australia is now calling for governments to buy them new 
equipment that can measure the purity and dose in an MDMA pill, saying they 
need to advise users on how to more safely moderate their doses.  
 
Given that every person metabolises the MDMA in their ecstasy pill 
differently there will be blood concentrations which will differ tenfold for 
roughly the same amount of MDMA taken. The graph below from this 
South Australian study shows the blood MDMA concentrations for 49 ecstasy 
users, NONE of which died in the study, against the amount of carefully 
measured MDMA they ingested.  
 
The light blue shaded area in the graph below shows the blood concentration 
range for 196 of the 392 MDMA-related Australian deaths (the lower 50%) 
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between 2001 and 2018 (30 - 450 ng/ml – see this and the Roxburgh study 
previously detailed above for the range). As can be clearly seen, even small 
doses of MDMA (80-90 mgs) yield blood concentrations well ABOVE the 
levels which caused 50% of our Australian ecstasy deaths. Notice that 
ingestion of just 100-115 mg of ecstasy gives blood levels ranging tenfold 
from 120 – 1040 ng/ml. When it is considered that of 125 – 150 mg of ecstasy 
can be routinely used for experimental PTSD research with no ethics 
approval problems, such individual differences against toxic levels makes 
advice on dose absurd. 
  
Festivals do not need pill testers advising on dose. All that is needed is a 
large photo of a decedent at each festival captioned – “this ecstasy user died 
after taking ¼ of a pill”. Messages on what to look for when someone is 
hyperthermic or toxically affected by ecstasy can be delivered via all sorts of 
social media and screens at festivals. No need for pill testing at all. 
 
 

 
 
 
 

 

The clincher - users MORE likely to take ecstasy after pill testing 
 

The Australian National University evaluation of the 2019 Canberra pill testing 
trial confirms that the methods used by Pill Testing Australia to classify 
substances they identify is actually increasing the likelihood the user will take 
that substance.  
 
When pill testing identifies a substance to be what the user thought they had 
purchased, the substance is given an "all-clear" white card which is displayed 
on a noticeboard in the pill testing tent, declaring it to not contain substances 
"associated with increased harm / multiple overdoses / death" (see p 11).  If a 
'dangerous' drug is identified, it is given a red card.  
 
Yet while the evaluation stated that "most of the patrons had a generally 
accurate perception of the contents" of their pills before testing, it also states 
that "those who received a test result confirming the substance to be 
what they thought it was were likely to take as much or more than 
originally intended" and "concordance between expectation and 
identification is associated with stable or increased intention to take a 
substance."   
 
When it is considered that 90% of the 158 pills presented in the trial 
contained ecstasy, the drug found in Dr Amanda Roxburgh's study to be 

https://www.health.act.gov.au/sites/default/files/2019-12/ACT%20Pill%20Testing%20Evaluation%20report%20FINAL.pdf
https://www.harmreductionaustralia.org.au/wp-content/uploads/2018/06/Pill-Testing-Pilot-ACT-June-2018-Final-Report.pdf
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responsible for almost all of the 392 MDMA-related deaths in Australia 
between 2000 and 2018, the symbolics of a white card rather than the red 
card it deserves makes it clear why a user would be more likely to use it after 
the pill has been tested. 
 
Pill testing clearly sends all the wrong messages which will only 
increase party drug deaths in Australia. 
 
 
 
 

Pill testing counselling failed to deter use   
 
The same evaluation as described above also confirms that only seven pills 
were discarded by users after pills were tested, each containing N-
ethylpentylone, which would likely come from a batch or batches of 200 or 
more pills each somewhere in Canberra or Australia which has caused no 
hospitalisations or deaths.   
 
Pill Testing Australia claims that they tell users of the dangers of ecstasy but 
there was no evidence of counsellors dissuading any user from taking their 
tested pill, with not one ecstasy user recorded discarding their pills, 
evidencing zero behaviour change.   
 
Drug Free Australia asserts that it is too late to be telling ecstasy users that 
their substance is dangerous saying the horse has bolted once they have 
spent $100 purchasing it, and the real need is government-funded social 
media campaigns telling the truth about ecstasy before they make the cash 
outlay. 
 
 
 
 

Pill testing a failure in England/Wales 
 

Statistics from England and Wales show that the introduction of pill testing did 
not produce any reduction in deaths as promised, nor did it appear to change 
the behaviour of users by getting some to quit using ecstasy, as also forecast 
by its advocates.  While European countries have poor to non-existent 
statistics on ecstasy deaths, the UK keeps up-to-date figures.  Pill testing 
operated by "the Loop" began in 2013 and by 2016 began expanding into 12 
music festivals with government assent.  In 2013 ecstasy was used by 1.2% 
of the population, rising significantly to 1.7% by 2017/18 (see Table 1.02).  In 
2013 there were 43 ecstasy deaths, more than doubling to 92 deaths in 2018. 
Harm Reduction Australia's specious campaign to establish an intervention 
that provides little to no protective effect for ecstasy users will continue to 
mislead young Australians, broaden the pool of novice users and lead to 
more needless deaths.   
 
Drug Free Australia urges the AMA to consider the science on pill deaths 
within Australia and to remove its support for an intervention which will only 
increase ecstasy use and deaths. 

http://www.emcdda.europa.eu/data/stats2018/drd
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/728748/drug-misuse-1718-tables.xlsx
https://www.statista.com/statistics/470824/drug-poisoning-deaths-mdma-ecstasy-in-england-and-wales/
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A B S T R A C T

Background

Methadone maintenance was the first widely used opioid replacement therapy to treat heroin dependence, and it remains the best-

researched treatment for this problem. Despite the widespread use of methadone in maintenance treatment for opioid dependence in

many countries, it is a controversial treatment whose effectiveness has been disputed.

Objectives

To evaluate the effects of methadone maintenance treatment (MMT) compared with treatments that did not involve opioid replacement

therapy (i.e., detoxification, offer of drug-free rehabilitation, placebo medication, wait-list controls) for opioid dependence.

Search strategy

We searched the following databases up to Dec 2008: the Cochrane Controlled Trials Register, EMBASE, PubMED, CINAHL,

Current Contents, Psychlit, CORK [www. state.vt.su/adap/cork], Alcohol and Drug Council of Australia (ADCA) [www.adca.org.au],

Australian Drug Foundation (ADF-VIC) [www.adf.org.au], Centre for Education and Information on Drugs and Alcohol (CEIDA)

[www.ceida.net.au], Australian Bibliographic Network (ABN), and Library of Congress databases, available NIDA monographs and the

College on Problems of Drug Dependence Inc. proceedings, the reference lists of all identified studies and published reviews; authors

of identified RCTs were asked about other published or unpublished relevant RCTs.

Selection criteria

All randomised controlled clinical trials of methadone maintenance therapy compared with either placebo maintenance or other non-

pharmacological therapy for the treatment of opioid dependence.

Data collection and analysis

Reviewers evaluated the papers separately and independently, rating methodological quality of sequence generation, concealment of

allocation and bias. Data were extracted independently for meta-analysis and double-entered.

1Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence (Review)
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Main results

Eleven studies met the criteria for inclusion in this review, all were randomised clinical trials, two were double-blind. There were a

total number of 1969 participants. The sequence generation was inadequate in one study, adequate in five studies and unclear in

the remaining studies. The allocation of concealment was adequate in three studies and unclear in the remaining studies. Methadone

appeared statistically significantly more effective than non-pharmacological approaches in retaining patients in treatment and in the

suppression of heroin use as measured by self report and urine/hair analysis (6 RCTs, RR = 0.66 95% CI 0.56-0.78), but not statistically

different in criminal activity (3 RCTs, RR=0.39; 95%CI: 0.12-1.25) or mortality (4 RCTs, RR=0.48; 95%CI: 0.10-2.39).

Authors’ conclusions

Methadone is an effective maintenance therapy intervention for the treatment of heroin dependence as it retains patients in treatment

and decreases heroin use better than treatments that do not utilise opioid replacement therapy. It does not show a statistically significant

superior effect on criminal activity or mortality.

P L A I N L A N G U A G E S U M M A R Y

Methadone maintenance therapy versus no opioid replacement therapy

Methadone maintenance treatment can keep people who are dependent on heroin in treatment programs and reduce their use of

heroin. Methadone is the most widely used replacement for heroin in medically-supported maintenance or detoxification programs.

Several non-drug detoxification and rehabilitation methods are also used to try and help people withdraw from heroin. However the

review found that people have withdrawn from trials when they are assigned to a drug-free program. Consequently, there are no trials

comparing methadone maintenance treatment with drug-free methods other than methadone placebo trials, or comparing methadone

maintenance with methadone for detoxification only. These trials show that methadone can reduce the use of heroin in dependent

people, and keep them in treatment programs.

2Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence (Review)
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Methadone maintenance treatment compared to No methadone maintenance treatment for opioid dependence

Patient or population: patients with opioid dependence

Settings: Prisons, hospitals, community based treatments and research facilities

Intervention: Methadone maintenance treatment

Comparison: No methadone maintenance treatment

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

No methadone mainte-

nance treatment

Methadone

maintenance treatment

Retention in treatment -

Old studies (pre 2000)

objective

Medium risk population RR 3.05

(1.75 to 5.35)

505

(3)

⊕⊕⊕⊕

high1,2

210 per 1000 640 per 1000

(368 to 1123)

Retention in treatment -

New studies

Medium risk population RR 4.44

(3.26 to 6.04)

750

(4)

⊕⊕⊕⊕

high2,3

154 per 1000 684 per 1000

(502 to 930)

Morphine positive urine

or hair analysis

objective

Medium risk population RR 0.66

(0.56 to 0.78)

1129

(6)

⊕⊕⊕⊕

high
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701 per 1000 463 per 1000

(393 to 547)

Criminal activity

objective

Medium risk population RR 0.39

(0.12 to 1.25)

363

(3)

⊕⊕⊕©

moderate4

118 per 1000 46 per 1000

(14 to 148)

Mortality

objective

Medium risk population RR 0.48

(0.1 to 2.39)

576

(4)

⊕⊕⊕©

moderate4

17 per 1000 8 per 1000

(2 to 41)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the

assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidance

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1 RR 3.05
2 Other Cochrane review showing dose related effect : Faggiano F, Vigna-Taglianti F, Versino E, Lemma P. Methadone maintenance at

different dosages for opioid dependence. Cochrane Database of Systematic Reviews 2003, Issue 3. Art. No.: CD002208. DOI: 10.1002/

14651858.CD002208
3 RR 4.4
4 Too few numbers of events observed
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B A C K G R O U N D

Description of the intervention

Currently, the major form of medical therapy for heroin depen-

dence internationally involves orally administered methadone.

Methadone is an analgesic medication developed to treat pain in

the 1940s. It has been, and is still, prescribed widely for the man-

agement of pain in America, Australia and Europe.

It was in New York in the 1960s, during an increase in heroin

use and heroin dependence, that researchers (Dole 1965; Dole

Nyswander 1967) examined different prescribed opioids to man-

age heroin dependence, and reported that they found that metha-

done was most suitable to the task. They believed that long-term

heroin use caused a permanent metabolic deficiency in the central

nervous system and an associated physiological disease, which re-

quired regular administration of opiates to correct the metabolic

deficiency (Dole Nyswander 1967). The disorder of opioid de-

pendence has been represented in the International Classification

of Disease of the World Health Organisation. It is a chronic or

long-term and relapsing disorder, and some believe that it requires

ongoing maintenance medication.

How the intervention might work

The aspects of methadone that have led to its use as a substi-

tute drug for heroin include the number of pharmacological fea-

tures of opioids. At the basis of methadone maintenance treatment

(MMT) is the observation that opioid analgesics can be substi-

tuted for one another (Jaffe 1990). Methadone at adequate doses

(of 20mg to more than 100 mg) prevents or reverses withdrawal

symptoms (Ward 1992), and thus reduces the need to use ille-

gal heroin (Jaffe 1990). Methadone remains effective for approx-

imately 24 hours, requiring a single daily dose rather than the

more frequent administration of three to four times daily which

occurs with the shorter-acting heroin (Jaffe 1990). Methadone can

“block” the euphoric effects of heroin, discouraging illicit use and

thereby relieving the user of the need or desire to seek heroin (Dole

1969). This allows the opportunity to engage in normative activi-

ties, and “rehabilitation” if necessary. Methadone can cause death

in overdosage, like other similar medications such as morphine,

and for this reason it is a treatment which is dispensed under med-

ical supervision and relatively strict rules. In summary, methadone

is a long-acting opioid analgesic with well-understood pharmaco-

logical characteristics which make it suitable for stabilising opioid

dependent patients in a maintenance treatment approach.

There is evidence that the quality of the therapeutic relationship

with staff in methadone clinics plus the intensity of these ancillary

services, combined with the dose of methadone prescribed will

all act to enhance the outcome for methadone treatment (Ward

1992), although this is not the focus of this review.

Why it is important to do this review

Methadone maintenance treatment remains one of the best

researched treatments for opioid dependence (Cooper 1983;

Gerstein 1990; Hargreaves 1983; Mattick 1993; Ward 1992). It is

the only treatment for opioid dependence which has been clearly

demonstrated to reduce illicit opiate use more than either no-

treatment (Dole 1969; Yancovitz 1991; Dolan 2003; Schwartz

2006, Kinlock 2007), drug-free treatment (Gunne 1981), placebo

medication (Newman 1979; Strain 1993a), or detoxification (

Vanichseni 1991; Gruber 2008; Sees 2000) in clinical controlled

trials. These trials have been conducted by different research

groups, in markedly differing cultural settings, yet have converged

to provide similar results.

O B J E C T I V E S

The present systematic review aimed to provide an evaluation of

the effectiveness of methadone maintenance treatment on opioid

dependence compared with treatments that did not include an

opioid replacement therapy. The focus of the review is on retention

in treatment, opioid use as measured by objective urine results and

from self-report, as well as criminal activity and patient mortality.

M E T H O D S

Criteria for considering studies for this review

Types of studies

The literature was reviewed for all clinical controlled trials of

MMT against another treatment which does not use opioid re-

placement therapy.

Types of participants

Individuals who were opioid dependent were the target popula-

tion for this review. No distinction was made between those using

heroin and those who have been in methadone treatment prior to

entering the research trial treatment. No restrictions were imposed

in terms of studies of outpatients, inpatients, those with comorbid

states, etc.

Types of interventions

Interventions were included if they used methadone maintenance

therapy (MMT). The MMT interventions were included even

where they also employed other treatments, such as behavioural

therapies or outpatient rehabilitation. The control groups were
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treated with placebo medication, withdrawal or detoxification

(with or without ancillary medication), drug-free rehabilitation

treatment (such as therapeutic communities), and no treatment

or wait-list controls.

Types of outcome measures

Primary outcomes

1. retention in treatment

2. mortality

3. proportion of urine or hair analysis results positive for

heroin (or morphine)

4. self-reported heroin use

5. criminal activity

Secondary outcomes

1. use of other drugs

2. physical health

3. psychological health

Search methods for identification of studies

Electronic searches

1.Cochrane Central Register of Controlled Trials, which includes

the Cochrane Drugs and Alcohol Group Register of Trials (CEN-

TRAL - The Cochrane Library issue 4, 2008)

2.PubMed (January 2001 - December 2008)

3.Embase (January 2001- December 2008)

4.CINAHL (January 2001 - December 2008)

For details on searches see Appendix 1; Appendix 2; Appendix 3;

Appendix 4

The search strategy was developed in consultation with a drug and

alcohol research information specialist.

Searching other resources

1. Some of the main electronic sources of ongoing trials

(National Research Register, meta-Register of Controlled Trials;

Clinical Trials.gov, Agenzia Italiana del Farmaco)

2. Conference proceedings likely to contain trials relevant to

the review (College on Problems of Drug Dependence - CPDD)

3. Library of Congress databases were also searched for studies

and book chapters with the key terms: methadone, clinical trial,

and randomised control trial.

4. National focal points for drug research (e.g., National

Institute of Drug Abuse (NIDA), National Drug & Alcohol

Research Centre (NDARC))

5. Reference lists of all relevant papers to identify further

studies.

6. Authors of identified RCT’s were consulted to find out if

there were any other published or unpublished RCT’s comparing

the efficacy of methadone maintenance vs against another

treatment which does not use opioid replacement therapy.

7. As several drug and alcohol journals are not indexed on the

main electronic databases, the following databases were searched

up until December 2008:

• “Current Contents

• ”Psychlit

• “CORK [www. state.vt.su/adap/cork]

• ”Alcohol and Drug Council of Australia (ADCA)

[www.adca.org.au]

• “Australian Drug Foundation (ADF -VIC)

[www.adf.org.au]

• ”Centre for Education and Information on Drugs and

Alcohol (CEIDA) [www.ceida.net.au]

• “Australian Bibliographic Network (ABN).

All searches included non-English language literature and studies

with English abstracts were assessed for inclusion. When

considered likely to meet inclusion criteria, studies were translated.

Data collection and analysis

Selection of studies

Each potentially relevant study located in the search was obtained

and independently assessed for inclusion by two of three reviewers.

Data extraction for each study was undertaken by the same two

reviewers, again independently.

Data extraction and management

Each potentially relevant study located in the search was obtained

and independently assessed for inclusion by two of three review-

ers. Data extraction for each study was undertaken by the same

two reviewers, again independently. A standardised checklist was

used for data extraction. Disagreement was dealt with by the third

reviewer, acting as a mediator. If unresolved disagreements on in-

clusion, study quality or extraction occurred they were referred to

the editor.

Assessment of risk of bias in included studies

Due the type of comparisons analysed (MMT versus methadone

detoxification or waiting list), blinding is often difficult to apply.

As such, methodological quality was assessed by assessment of the

randomisation procedure and the likelihood that randomisation

was not biased:

A. Low risk of bias (allocation clearly independent of clinical staff );

B. Moderate risk of bias (some doubt about the independence of

the allocation procedure); and
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C. High risk of bias (inadequate separation of randomisation from

clinical staff ).

Measures of treatment effect

A standardised effect size was calculated for each study, based on

the main outcome measure reported. Where possible (relative risks

and 95% confidence intervals for dichotomous outcomes (reten-

tion) using a random effects model and standardised mean dif-

ferences for continuous outcomes were presented. To assess for

statistical heterogeneity a test of homogeneity was undertaken. A

pooled effect size estimate was derived for each domain of mea-

surement (retention in treatment, urine analysis results for heroin/

morphine ), self-reported heroin use, and criminal activity. The

retention in treatment and urine results were reported as the num-

ber of patients retained or the number with a morphine-positive

urine result at follow-up, a form of reporting that allowed for di-

chotomous analysis of those data.

Data synthesis

The results were integrated from the meta-analytic review into a

discussion taking into consideration other publications including

large-scale observational studies, studies of the pharmacology of

methadone, and studies of the effect of MMT on HIV serocon-

version. Convergence of the evidence from the meta-analysis and

the narrative review was taken to indicate a robust conclusion.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded

studies.

We considered fourteen studies for inclusion, three were ex-

cluded because they did not satisfy the inclusion criteria (see

Characteristics of excluded studies table) and eleven were included

(Characteristics of included studies Charachteristics table) with a

total of 1969 participants.

Included studies

Eleven studies were included in this review. Refer to Characteristics

of included studies Table for more detailed information.

Treatment regimes and settings

The first study by Dole (Dole 1969) was a two group randomised

trial where patients either received methadone or placed on a wait-

list. The study by Gunne (Gunne 1981) randomly allocated pa-

tients to receive methadone maintenance or to be allocated to a

drug-free rehabilitation. None of the patients allocated to drug-

free rehabilitation took up the offer, refusing treatment after they

had learnt that they would not receive methadone. There were

two placebo controlled trials (Newman 1979, Strain 1993a). Fi-

nally, there have been six randomised clinical trials, three assess-

ing methadone maintenance against methadone detoxification (

Vanichseni 1991, Sees 2000, Gruber 2008) and the others assess-

ing methadone maintenance against a wait-list control (Yancovitz

1991, Dolan 2003, Schwartz 2006).

Three studies were conducted in a prison setting (Dole 1969,

Dolan 2003, Kinlock 2007). The remainder were conducted in

medical or research facilities.

The sample sizes in these studies were sometimes small, in that

two studies having sample sizes of 32 and 34 (Dole 1969, Gunne

1981), respectively. The remaining seven studies had sample sizes

ranging from 100 to 240 (Newman 1979, Vanichseni 1991, Sees

2000, Gruber 2008) patients up to 247 to 382 patients (Strain

1993a, Yancovitz 1991, Dolan 2003, Schwartz 2006).

The dosages of methadone used in these studies appears to have

been adequate. In the first study, (Dole 1969) the dose at release

from prison was 35 milligrams but patients were entered into a

community program where blockade doses of approximately 100

milligrams were standard. In the study by Gunne (Gunne 1981)

the doses are not clearly stated. The placebo-controlled study by

Newman (Newman 1979) have an average dose on 97 milligrams

per day. An average of 74 milligrams per day was reported in the

study from Thailand (Vanichseni 1991). Strain (Strain 1993a)

used doses of methadone of 50 and 20 milligrams per day. The

study by Dolan (Dolan 2003) had a mean methadone dose of

61mg. The study by Schwartz (Schwartz 2006) had a mean dose

of 78.4mg and Sees (Sees 2000) had a mean methadone dose of

86.3mg. The study by Gruber (Gruber 2008) used a methadone

dose range of 60-90mg and Kinlock (Kinlock 2007) set a target

dose of 60mg. Finally, the study by Yancovitz (Yancovitz 1991)

used a maintenance dose of approximately 80 milligrams per day.

As such, the results from the studies appear to use moderate to

high doses on average.

Duration of the trials

As shown in the table of included studies, the interventions gen-

erally lasted for significant time of several weeks up to two years,

although one study only ran 45 days (Vanichseni 1991).

Countries in which the studies were conducted

The studies were conducted in a range of countries including; USA

(Dole 1969, Yancovitz 1991, Strain 1993a, Sees 2000, Schwartz

2006, Gruber 2008), Sweden Gunne 1981), Australia (Dolan

2003), Hong Kong (Newman 1979) and Thailand (Vanichseni

1991).
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Participants

The participants (N=1969) were largely typical of heroin depen-

dant individuals, in terms of age and gender characteristics. In

some studies, only males were included but where females were

included the gender distribution was as one would expect, with

majority of the participants being male. They tended to be approx-

imately 30 to 40 years of age, often unemployed and unmarried,

with previous treatment histories and prevalence of use of other

drugs, consistent with what is known about heroin users present-

ing for treatment.

Types of comparisons

The review compared methadone maintenance treatment with no

methadone maintenance treatment. All studies were assessed to

determine whether they provided data on retention in treatment,

codeable results from urine/hair analysis, self-reported drug use

(particularly heroin use), criminal activity and mortality. After

reviewing the studies, it was realised that it was not possible to

include urine/hair results for cocaine and benzodiazepines as these

were not reported in an analysable form for most studies. It was

not possible to analyse data on either cocaine or benzodiazepine

positive urines from these studies. However, it was possible to code

data on retention in treatment, morphine positive urine or hair

analysis, self-reported heroin use, criminal activity and mortality.

Excluded studies

Three studies were not included. Refer to the Characteristics of

excluded studies for the reason for exclusion.

Risk of bias in included studies

Allocation

The study conducted by Dole (Dole 1969) had inadequate se-

quence generation for randomisation and was unclear on the con-

cealment of allocation. The studies conducted by Sees 2000, Dolan

2003, Schwartz 2006, Gruber 2008 and Kinlock 2007 had ade-

quate sequence generation for randomisation. The study by Dolan

2003 also had adequate concealment of allocation, as did the stud-

ies by Yancovitz 1991 and Newman 1979. It was unclear if the

remaining studies had adequate sequence generation and conceal-

ment of allocation.

Blinding

Of the eleven studies included in this review, two were placebo-

controlled trials (Newman 1979, Strain 1993a). Both of these

studies were double-blind but Strain 1993a did not provide suf-

ficient data to be confident about the concealment of allocation.

The remaining studies were not blinded.

Incomplete outcome data

All studies addressed the issue of incomplete outcome data ade-

quately and were independently deemed by reviewers to be free of

other major bias (Figure 1; Figure 2).

Figure 1. Methodological quality graph: review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Figure 2. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.
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Effects of interventions

See: Summary of findings for the main comparison

Results of meta-analyses

Comparison 01 Methadone maintenance treatment versus

no methadone maintenance treatment

1.1 Retention in treatment:

7 studies; 1287 participants (Gruber 2008, Kinlock 2007,

Newman 1979, Schwartz 2006, Sees 2000, Strain 1993a,

Vanichseni 1991). The relative risk on a random effect model

was applied. The chi-square test for heterogeneity was significant

(p<0001) so a pooled estimate is not reported. However, the re-

sults from all studies showed that methadone has a superior reten-

tion rate compared with control conditions.Subgroup analysis was

conducted examining the older studies (pre 2000) and the more

recent studies, as differences in results can occur over time. The

heterogeneity for the older studies (Newman 1979, Strain 1993a,

Vanichseni 1991; 3 studies, 505 patients) was significant, as indi-

cated in the previous published review. (Analysis 1.1.1). Data from

the newer studies (Gruber 2008, Kinlock 2007, Schwartz 2006,

Sees 2000) show the superiority of methadone over control in re-

taining patients in treatment (4 studies, 750 patients, RR=4.44,

95% CI:3.26-2.04). The test for heterogeneity was not significant

(Analysis 1.1.2).

1.2 Morphine positive urine or hair analysis

6 studies, 1129 participants (Dolan 2003, Gruber 2008, Kinlock

2007, Schwartz 2006, Vanichseni 1991, Yancovitz 1991). Turning

to the data from morphine positive urine/ hair analysis, five studies

(Vanichseni 1991, Yancovitz 1991, Dolan 2003, Schwartz 2006,

Gruber 2008) provided dichotomous data as to whether patients

had morphine positive urine/hair at follow up. The results from

these studies providing data on the presence/absence of morphine

in urine at the follow-up showed an advantage of methadone above

the control conditions (6 studies, 1129 patients RR = 0.66, 95%

CI 0.56-0.78), in this case detoxification, wait-list or control, in

reducing heroin use as shown by a lack of heroin metabolites in

urine or hair. (Analysis 1.2)

1.3 Self-reported heroin use

6 studies, 682 participants (Dolan 2003, Dole 1969, Gruber 2008,

Gunne 1981, Kinlock 2007, Vanichseni 1991). The results from

the objective data on morphine positive urine/hair analysis were

also supported by self-report data from five studies. In particular,

studies from the USA, Sweden and Australia (Dole 1969, Gunne

1981, Yancovitz 1991, Dolan 2003, Kinlock 2007) all concurred

to show an advantage for methadone above control in reduction of

heroin use as reported by the patients. The study by Gruber 2008

showed no difference between groups. The test for heterogeneity

was significant (p<0.000001) so a pooled estimate is not reported.

(Analysis 1.3)

1.4 Criminal activity

3 studies, 363 participants (Dole 1969, Gunne 1981, Yancovitz

1991). The results for the criminal activity variable, available for

three studies, were consistent with the reduction in heroin use,

even though the advantage for methadone beyond control in re-

ducing criminal activity was not statistically significant (3 studies,

363 patients RR=0.39, 95% CI:0.12-1.25). The test for hetero-

geneity was not significant. (Analysis 1.4)

1.5 Mortality

4 studies, 576 participants (Gunne 1981, Kinlock 2007, Newman

1979, Yancovitz 1991). Turning finally to the evidence concern-

ing the ability of methadone to prevent deaths, available for four

studies, the results showed a trend in favour of methadone that

was not statistically significant (4 studies, 576 patients RR=0.48,

95% CI: 0.10-2.39). (Analysis 1.5)

Other measures (e.g., use of other drugs, physical health, and psy-

chological health) are too infrequently and irregularly reported in

the literature to be usefully integrated in the quantitative review.

The results are also summarized in the Summary of findings table

1

D I S C U S S I O N

Summary of main results

The results of the meta-analysis indicate that methadone is able to

retain patients in treatment better than the drug-free alternatives

(placebo medication, offer of drug-free treatment, detoxification,

or wait-list control), to suppress heroin use based on morphine

(the heroin metabolite) found in urine/hair samples, and patient

self-report. There was a greater reduction in criminal activity and

mortality among the MMT patients, but these differences were

not statistically significant. There is evidence from other literature

showing mortality (Gibson 2008, Clausen 2008) and criminal

activity (Lind 2005) is decreased in patients who are in methadone

treatment.

Overall completeness and applicability of
evidence

Interestingly, the results from these eleven randomised trials all

showed statistically significant positive benefits from methadone

treatment, despite their small sample sizes. Additional support for

the efficacy of methadone maintenance treatment comes from the

results of many observational studies wherein some statistical form
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of control has addressed alternative explanations of apparent effec-

tiveness. These large scale observational studies have generally sup-

ported the results from the randomised clinical trials in showing

that methadone maintenance treatment reduces the use of heroin

and decreases criminal activity (Ward 1998). As noted earlier there

is a broader international literature showing advantages for meth-

adone beyond other treatments in terms of reduction of death (

Ward 1998), even though the randomised trial data do not show

this result.

Another relevant outcome to be considered would be serocon-

version for HIV, which is the object of a separate Cochrane re-

view (Gowing 2004). Methadone maintenance treatment has been

shown to reduce HIV risk taking behaviour (specifically reduc-

tion in needle sharing) and thereby has achieved a reduction in

the transmission of HIV. Consistent with this it has been shown

that methadone maintenance treatment is protective of patients,

reducing HIV infection in geographic locations where HIV had

spread rapidly among injecting drug users who had not entered

treatment. We have commented elsewhere on two large prospec-

tive cohort studies in the USA which found methadone mainte-

nance treatment protected against HIV infection (Ward 1998).

This outcome could not be addressed here as there are no ran-

domised trials of methadone that have included HIV status as a

measure, the evidence coming from observational studies.

Quality of the evidence

It is notable that the doses of methadone used in the randomised

clinical trials are probably slightly higher than are being used cur-

rently in routine clinical practice in some parts of the world. This

relative underdosing in clinical practice may lead to a reduction

in the effectiveness of methadone, as the response to methadone

treatment is dose-dependent. In addition, it is important to recog-

nise that methadone treatment in these trials was often provided

with substantial ancillary services. These ancillary services have

included counselling, psycho-social services, medical services and

often psychiatric care. The quality of the therapeutic relationship

with staff in methadone clinics plus the intensity of these ancillary

services, combined with the dose of methadone prescribed will all

act to enhance the outcome for methadone treatment. The extent

that clinical programs move away from such an approach might

be expected to impact on the effectiveness of methadone.

This does not imply that methadone maintenance treatment will

become ineffective. Even allowing for some reduction in effective-

ness when methadone is not provided in the fashion that it has

been in the clinical trials, it is still likely to be effective. The ef-

fects of methadone may be modest, if they are judged by unrealis-

tic expectations of patients can easily achieve enduring abstinence

from opioid drugs. Methadone nonetheless attracts and retains

more patients than alternative treatments, and it does produce

better outcomes amongst those who complete treatment. Metha-

done maintenance appears to provide better outcomes than simple

detoxification programs, where the evidence suggests that short-

term detoxification has no enduring effect on drug use (Mattick

1996).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The implications of the results of the meta-analytic review con-

ducted and reported herein for clinical practice are that metha-

done maintenance treatment is an effective intervention for the

management of heroin dependence. Methadone retains patients

in treatment and reduces heroin use. Methadone should be sup-

ported as a maintenance treatment for heroin dependence.

Implications for research

Overall there are a relatively limited number of randomised clin-

ical trials on the efficacy of methadone treatment compared to

placebo. It does not seem feasible at this stage to conduct further

randomised trials of methadone treatment. However, evidence on

reduction of criminal activity and mortality from clinical trials is

lacking calling for an additional systematic review of observational

studies. Moreover, monitoring of the outcome of standard metha-

done treatment in clinical practice may be important as a research

activity to demonstrate its ongoing effectiveness, or to determine

whether its effectiveness is being compromised through the reduc-

tion of ancillary services or reduction in adequate dose levels.

A number of measures (e.g., of other drug use, physical health,

and psychological health) were too infrequently and irregularly re-

ported in the literature to be usefully integrated in the quantitative

review, but future research might address these important areas.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Dolan 2003

Methods Two group, open, randomised controlled trial. Randomisation: in blocks of ten by ran-

domly drawing cards from an envelope. List of case numbers and group allocation not

known to researcher or trial nurse. Follow up for four months.

Participants Geographic region: Australia

Study setting: Prison. Participants were inmates on a waiting list for MMT.

n = 382 males

mean age = 27 years

Eligibility criteria: heroin problem confirmed by medical interview, serving sentences of

more than four months, and able to provide informed consent.

Interventions Treatment: methadone maintenance treatment - flexible dose (mean 61mg, range 1-

180mg).

Control: wait-list.

Outcomes Heroin use - Hair analysis and self report. Syringe sharing. HIV and HCV seroprevalence.

Notes

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Drawing lots.

Allocation concealment? Yes A-Adequate. Central allocation.

Incomplete outcome data addressed?

All outcomes

Yes Missing outcome information balanced be-

tween groups. 191 randomised to each

group, 124 and 129 followed up in each

group.

Free of other bias? Yes Baseline characteristics similar.

Dole 1969

Methods Two group, open, randomised controlled trial. Randomisation: release dates of treatment

applicants were selected by lottery. Applicants who were not selected and demonstrated

motivation for treatment became untreated controls. Follow-up for 50 weeks.

Participants Geographic region: USA

Study setting: Prison. Participants were inmates eligible for release over a four month

period from New York City Correctional Institute for Men.

n = 32 males
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Dole 1969 (Continued)

mean age = 30 years

15% European descent, 10% African American, 7% Hispanic

Eligibility criteria: heroin dependence for 5 or more years, record of 5 or more previous

convictions, not committed to custody of Addiction Services Agency.

Interventions Control: wait-list

Treatment: 10 day methadone maintenance pre-release.

Initial dose 10 mg, increasing to 35 mg at release.

Continued methadone maintenance in outpatient clinic after release.

Outcomes Urinalysis (weekly for heroin, amphetamines, cocaine, barbituates and alcohol)

Employment / education

Reincarceration

Notes

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? No Used release dates in a lottery.

Allocation concealment? Unclear B- Unclear. Concealment of allocation not

specified.

Incomplete outcome data addressed?

All outcomes

Yes No missing data.

Free of other bias? Yes

Gruber 2008

Methods Three group randomised controlled trial. Randomisation: generated by statistician who

placed assignments in sealed envelopes not revelaed to project staff. Allocation to group

(21 day methadone detoxification, 6 months methadone with minimal counselling or 6

months methadone with standard couselling)revealed at conclusion of baseline interview.

Participants Geographic region: USA

Study setting Outpatient hospital detoxification program.

n=111, 68% male

mean age=41.9 years

54% White, 30% African American, 20% Hispanic, 4% Native American, 5% Asian/

Pacific Islander

85% unmarried

Eligibility criteria; latent TB infection, DSM III R opioid dependence, aged 21-59, and

willingness to receive isonaid preventive therapy and MMT. Excluded if pregnant or

HIV positive or active liver disease.
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Gruber 2008 (Continued)

Interventions Treatment: 6 months methadone maintenance with minimal or standard counselling,

followed by 6 week taper. Control: 21 day methadone detoxification.

Outcomes Retention

Illicit drug use - self report and urinalysis (monthly)

Notes Results from the standard counseling and minimal counseling groups have been com-

bined and compared to the detoxification group.

Unpublished data - the author provided additional data to enable the coding of retention

and heroin use.

All participants have active TB infection - study part of a larger study examining TB.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes ”generated by a statistician“.

Allocation concealment? Unclear B - Unclear. Individual sealed envelope not

revealed to project staff. Does not state

opaque.

Incomplete outcome data addressed?

All outcomes

Yes 4 in detox group in MMT elsewhere

Free of other bias? Yes At baseline standard MMT group younger

and detox group had more depressive

symptoms.

Gunne 1981

Methods Two group randomised clinical trial. Randomisation: after eligibility established subjects

were randomly allocated to methadone maintenance or to drug-free treatment. Foow up

for two years.

Participants Geographic region: Sweden

Study setting: psychiatric research centre

n = 34, 76% male

Eligibility criteria: 20-24 years, history of at least 4 years IV heroin use, withdrawal signs

and positive urine on admission, a minimum of three completed detoxifications, not

arrested or serving a sentence and no dominate abuse of non-opiate drugs. Exclusion:

active infectious disease.

Interventions Control: no treatment, could not apply for the methadone program for two years.

Treatment: methadone maintenance treatment, no dosage information reported.
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Gunne 1981 (Continued)

Outcomes Illicit drug use / Urinalysis (3 x week)

Criminality

Vocational adjustment

Health

Mortality

Notes 2 controls obtained methadone from private practitioners and were excluded.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear ”Randomly allocated“

Allocation concealment? Unclear B - Unclear

Incomplete outcome data addressed?

All outcomes

Yes No missing data. All controls refused drug

free treatment and asked for discharge.

Free of other bias? Yes Only indiv 20-24. Baseline groups similar

except gender - more women in MMT.

Kinlock 2007

Methods Three group randomised controlled trial. Randomisation: after eligibility established

subjects were randomly allocated to one of three groups. Randomisation process not

described. Follow up for one month.

Participants Geographic region: USA

Study setting: Prison. Participants were inmates due for release in 3-6 months.

n = 211 males

mean age =40.3 years

70% African American, 24% Caucasian

Eligibility criteria: DSM IV heroin dependence at time of incarceration, suitability for

MMT as determined by medical assessment, willingness to enrol in prison MMT and

residing in Baltimore on release. Individuals that did not meet dependence criteria were

eligible if they had been enrolled in an opiate treatment program the year prior to

incarceration.

Interventions Treatment: Counseling and methadone maintenance in prison with transfer into treat-

ment on release. Target methadone dose 60mg.

Control: Counseling in prison with passive referal to treatment upon release

Outcomes Entry into community MMT

Illicit drug use - self report and urinalysis
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Kinlock 2007 (Continued)

Notes A third group received counseling in prison and active referal to MMT on release group.

These results have not been included in the analysis.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes Block randomisation procedure.

Allocation concealment? Unclear B- Unclear. Not specified.

Incomplete outcome data addressed?

All outcomes

Yes No missing data. Report ITT

Free of other bias? Yes No differences between group at baseline.

Newman 1979

Methods Double blind randomised clinical trial

Randomisation: subjects randomly allocated on discharge from hospital after 2 week

stabilisation on 60mg methadone to detoxification or continued maintenance.

Participants Geographic region: Hong Kong

Study setting: Hospital and outpatient clinic

n = 100 males

mean age = 38 years

Eligibility criteria: male, 22-58 years, history of heroin dependence for at least 4 years

and at least one previous treatment, current heroin dependence by three consecutive

positive urine samples, voluntary application for admission (criminal justice referrals

excluded), resident with fixed address, absence of past or present major psychiatric or

medical illness.

Interventions Treatment: methadone maintenance - flexible dose (average 97 mg / day).

Control: detoxification from 60mg methadone at 1mg/day for 60 days, placebo there-

after.

Outcomes Illicit drug use / Urinalysis (daily collection, analysed 2 x week for morphine only)

Retention

Criminal activity

Mortality

Notes

Risk of bias

Item Authors’ judgement Description
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Newman 1979 (Continued)

Adequate sequence generation? Unclear ’Randomly assigned’

Allocation concealment? Yes A - Adequate ’neither patients nor clinic

staff knew which group’ ’pharmacist only

staff aware’.

Incomplete outcome data addressed?

All outcomes

Yes No missing data. Report ITT.

Free of other bias? Yes No difference between group at baseline

Schwartz 2006

Methods Two group randomised controlled trial with participants randomised to interim meth-

adone maintenance treatment or a wait list control. Random assignment generated by

random number table and sealed in an envelope.

Participants Geographic region: USA

Study setting: community methadone treatment facility.

n=319, 59% male

mean age =41.4 years

93% African American

62% unemployed

Eligibility criteria; DSM IV heroin dependence and informed consent. Exclusions; preg-

nant or acute medical or psychiatric illness.

Interventions Treatment: interim methadone maintenance treatment for 120 days after which entry

into a comprehensive methadone treatment program if unable to gain entry before 120

days.

Control: wait-list

Outcomes Entry into comprehensive methadone maintenance treatment at 4 months.

Illicit drug use /self report and urinalysis. Criminal activity.

Notes Mobile program that at time of study administered methadone from specially equipped

recreational vehicle

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes ’table of random numbers’

Allocation concealment? Unclear B - Unclear. Sealed envelope but unclear if

opaque and sequentially numbered.

19Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Schwartz 2006 (Continued)

Incomplete outcome data addressed?

All outcomes

Yes Missing outcome information balanced be-

tween groups. 95% MMT and 89% wait

list located for follow up.

Free of other bias? Yes No difference between group at baseline

Sees 2000

Methods Two group randomised controlled trial. Randomisation: participants randomly allocated

from stratified blocks to methadone maintenance treatment or 180-day methadone

assisted detoxification.

Participants Geographic region: USA

Study setting: Medical Center

n=179, 59% male

mean age = 39.4 years

52% Caucasian, 30% African American, 13% Hispanic

53% unemployed, 79% unmarried

Eligibility criteria: opioid depeendent and urine screen positive for opioid and negative

for methadone.

Interventions Treatment: methadone maintenance for 14 months followed by a 2 month detoxification.

Participants required to attend 1hr/wk group therapy and 1hr/wk individual theray for

first 6 months.

Flexible dose (max dose of 100mg/d)

Control: 14 months of substance abuse treatment. 120 days induction and methadone

maintenance followed by 60 days of dose reductions. Participants were required to attend

2hr/wk group therapy, 1hr /week education classes and weekly individal therapy sessions.

During month 7-14 participants offered nonmethadone aftercare treatment - group and

individual therapy and liaison services with criminal justice, medical clinics and social

services.

Outcomes Retention

Illicit drug use - self report and monthly urinalysis.

HIV risk behaviours

Notes Retention data was taken at 180 days from Fig 3 in the published paper.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Yes ’generated via computer software by statis-

tician using various block sizes’

Allocation concealment? Unclear B - Unclear ’kept in sealed envelope’. Un-

clear if opaque and sequentially numbered.
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Sees 2000 (Continued)

Incomplete outcome data addressed?

All outcomes

Yes Missing outcome information balanced be-

tween group.

Free of other bias? Yes No differences between group at baseline.

Strain 1993a

Methods Three group, double-blind, placebo controlled randomised controlled trial. Patients were

stratified by race and sex and randomly assigned to a fixed dose schedule at admission.

Treatment group assignment, stabilisation dose and dosing schedules were blind to pa-

tient and clinic staff with patient contact.

Participants Geographic region: USA

Study setting: methadone treatment research clinic

n = 247, 70% male

mean age = 34 years

50% African American

62% unemployed, 84% unmarried

Eligibility criteria: 18-50 years, history of IV opioid dependence, no chronic medical

illness, absence of major mental illness, negative pregnancy test and at least three months

since last treatment at the clinic.

Interventions Initial treatment of active methadone for at least 5 weeks.

15 weeks of stable dosing at 50, 20 or 0 mg per day

Gradual tapering for those receiveing active methadone from weeks 21-26

Individual counselling and group therapy (weekly).

Outcomes Retention

Treatment compliance

Illicit drug use / Urinalysis (collected 3 x weekly, one sample selected at random for

analysis for opioids, cocaine and benzodiazepines)

Notes A subsample of 0mg patients (n=44) received an 8 week induction, reaching 0mg at 9

weeks. Data for patients in alternate 0mg treatment groups are collapsed

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear ’randomly assigned’ stratified by race and

sex. Unclear not enough information.

Allocation concealment? Unclear B - Unclear

Incomplete outcome data addressed?

All outcomes

Yes
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Strain 1993a (Continued)

Free of other bias? Yes Baseline groups similar.

Vanichseni 1991

Methods Two group, open label, randomised clinical trial, with participants who applied for 45

day methadone detoxification and had at least six prior treatment episodes were randomly

assigned to methadone maintenance or detoxification

Participants Geographic region: Thailand

Study setting: narcotics clinic

n = 240 males

30% unemployed, 52% unmarried

Eligibility criteria: heroin injectors applying for 45-day detoxification, at least 6 prior

treatment episodes at the clinic.

Interventions Treatment: methadone maintenance (flexible dose, average 74mg)

Control: standard 45 day methadone detoxification

Outcomes Retention

Illicit drug use

Urinalysis (2 x week for opiates)

Notes

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear Unclear. Not enough information pro-

vided.

Allocation concealment? Unclear B - Unclear

Incomplete outcome data addressed?

All outcomes

Yes Urine provided for drop outs.

Free of other bias? Yes

Yancovitz 1991

Methods Two group randomised clinical trial, with opioid dependent participants on waiting-lists

for comprehensive methadone maintenance programs who were randomised to either

the interim methadone program or wait list with frequent contact.

Participants Geographic region: USA

Study setting: interim methadone clinic

n = 301, 79.4% male
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Yancovitz 1991 (Continued)

55% Hispanic, 35% African American, 10% White

86% unemployed

Eligibilty criteria: wait list for comprehensive methadone maintenance program.

Interventions Control: wait-list with frequent contact

Treatment: ”interim“ methadone maintenance; standard physical exam on admission,

flexible dosing 5 days a week, pick up on weekends from another site, minimal coun-

selling, referral to community agencies

Outcomes Urinalysis (2 x weekly for heroin and cocaine)

Entry into conventional treatment

Notes For the first 3 months of the study there were three experimental groups; interim meth-

adone, wait-list with frequent contact and bi-weekly urinalysis, and the wait-list with

no contact. Recruitment slowed which resulted in the protocol being changed two ex-

perimental groups; interim methadone and wait-list with frequent contact. The wait-list

then only lasted one month at which time the participants were switched to a methadone

program.

Data from the initial discontinued minimal contact group is not include in the analysis.

Risk of bias

Item Authors’ judgement Description

Adequate sequence generation? Unclear ’randomly assigned’. Not enough informa-

tion

Allocation concealment? Yes A - Adequate. ’assigned by administrative

staff at another location’

Incomplete outcome data addressed?

All outcomes

Yes Missing outcome information balanced be-

tween group. Follow up 50% in MMT and

36% for control.

Free of other bias? Yes No baseline differences.
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Characteristics of excluded studies [ordered by study ID]

Bale 1980 The authors planned to conduct a randomised controlled trial comparing methadone maintenance, therapeutic

communities and detoxification programs. Ethical and practical problems prevented random assignment and the

study therefore does not meet inclusion criteria for this review.

Dolan 2005 This paper presents follow up results from the study reported in Dolan 2003.

Schwartz 2007 This paper presents follow up results from the study reported in Schwartz 2006.
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D A T A A N D A N A L Y S E S

Comparison 1. Methadone maintenance treatment vs No methadone maintenance treatment

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Retention in treatment 7 Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Old studies (pre 2000) 3 505 Risk Ratio (M-H, Random, 95% CI) 3.05 [1.75, 5.35]

1.2 New studies 4 750 Risk Ratio (M-H, Random, 95% CI) 4.44 [3.26, 6.04]

2 Morphine positive urine or hair

analysis

6 1129 Risk Ratio (M-H, Random, 95% CI) 0.66 [0.56, 0.78]

3 Self reported heroin use 6 Risk Ratio (M-H, Random, 95% CI) Subtotals only

4 Criminal activity 3 363 Risk Ratio (M-H, Random, 95% CI) 0.39 [0.12, 1.25]

5 Mortality 4 576 Risk Ratio (M-H, Random, 95% CI) 0.48 [0.10, 2.39]

Analysis 1.1. Comparison 1 Methadone maintenance treatment vs No methadone maintenance treatment,

Outcome 1 Retention in treatment.

Review: Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence

Comparison: 1 Methadone maintenance treatment vs No methadone maintenance treatment

Outcome: 1 Retention in treatment

Study or subgroup Methadone MT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

1 Old studies (pre 2000)

Newman 1979 38/50 5/50 22.2 % 7.60 [ 3.26, 17.71 ]

Strain 1993a 44/84 17/81 35.2 % 2.50 [ 1.56, 3.99 ]

Vanichseni 1991 91/120 41/120 42.6 % 2.22 [ 1.70, 2.90 ]

Subtotal (95% CI) 254 251 100.0 % 3.05 [ 1.75, 5.35 ]

Total events: 173 (Methadone MT), 63 (Control)

Heterogeneity: Tau2 = 0.17; Chi2 = 8.01, df = 2 (P = 0.02); I2 =75%

Test for overall effect: Z = 3.91 (P = 0.000092)

2 New studies

Gruber 2008 46/72 4/39 16.7 % 6.23 [ 2.42, 16.02 ]

Kinlock 2007 43/71 5/70 18.4 % 8.48 [ 3.57, 20.14 ]

Schwartz 2006 151/199 25/120 33.5 % 3.64 [ 2.55, 5.21 ]

Sees 2000 78/91 18/88 31.5 % 4.19 [ 2.75, 6.38 ]

0.002 0.1 1 10 500

Favours control Favours Methadone

(Continued . . . )
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(. . . Continued)
Study or subgroup Methadone MT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Subtotal (95% CI) 433 317 100.0 % 4.44 [ 3.26, 6.04 ]

Total events: 318 (Methadone MT), 52 (Control)

Heterogeneity: Tau2 = 0.02; Chi2 = 3.90, df = 3 (P = 0.27); I2 =23%

Test for overall effect: Z = 9.48 (P < 0.00001)

0.002 0.1 1 10 500

Favours control Favours Methadone

Analysis 1.2. Comparison 1 Methadone maintenance treatment vs No methadone maintenance treatment,

Outcome 2 Morphine positive urine or hair analysis.

Review: Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence

Comparison: 1 Methadone maintenance treatment vs No methadone maintenance treatment

Outcome: 2 Morphine positive urine or hair analysis

Study or subgroup MMT Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Dolan 2003 39/125 43/117 13.0 % 0.85 [ 0.60, 1.21 ]

Gruber 2008 32/50 14/18 14.5 % 0.82 [ 0.60, 1.14 ]

Kinlock 2007 19/70 40/64 10.1 % 0.43 [ 0.28, 0.67 ]

Schwartz 2006 99/175 80/101 25.4 % 0.71 [ 0.61, 0.84 ]

Vanichseni 1991 70/120 109/120 25.5 % 0.64 [ 0.55, 0.75 ]

Yancovitz 1991 22/75 56/94 11.5 % 0.49 [ 0.33, 0.73 ]

Total (95% CI) 615 514 100.0 % 0.66 [ 0.56, 0.78 ]

Total events: 281 (MMT), 342 (Control)

Heterogeneity: Tau2 = 0.02; Chi2 = 10.79, df = 5 (P = 0.06); I2 =54%

Test for overall effect: Z = 5.01 (P < 0.00001)

0.5 0.7 1 1.5 2

Favours treatment Favours control
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Analysis 1.3. Comparison 1 Methadone maintenance treatment vs No methadone maintenance treatment,

Outcome 3 Self reported heroin use.

Review: Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence

Comparison: 1 Methadone maintenance treatment vs No methadone maintenance treatment

Outcome: 3 Self reported heroin use

Study or subgroup Methadone MT Control Risk Ratio Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Dolan 2003 41/129 92/124 0.43 [ 0.33, 0.56 ]

Dole 1969 2/12 15/15 0.20 [ 0.06, 0.61 ]

Gruber 2008 30/41 15/24 1.17 [ 0.82, 1.68 ]

Gunne 1981 5/17 12/17 0.42 [ 0.19, 0.93 ]

Kinlock 2007 28/70 39/64 0.66 [ 0.46, 0.93 ]

Yancovitz 1991 21/75 83/94 0.32 [ 0.22, 0.46 ]

0.01 0.1 1 10 100

Favours methadone Favours control

Analysis 1.4. Comparison 1 Methadone maintenance treatment vs No methadone maintenance treatment,

Outcome 4 Criminal activity.

Review: Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence

Comparison: 1 Methadone maintenance treatment vs No methadone maintenance treatment

Outcome: 4 Criminal activity

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Dole 1969 3/12 15/16 65.9 % 0.27 [ 0.10, 0.72 ]

Gunne 1981 0/17 2/17 13.9 % 0.20 [ 0.01, 3.88 ]

Yancovitz 1991 2/149 1/152 20.2 % 2.04 [ 0.19, 22.26 ]

Total (95% CI) 178 185 100.0 % 0.39 [ 0.12, 1.25 ]

Total events: 5 (Treatment), 18 (Control)

Heterogeneity: Tau2 = 0.29; Chi2 = 2.54, df = 2 (P = 0.28); I2 =21%

Test for overall effect: Z = 1.59 (P = 0.11)

0.01 0.1 1 10 100

Favours methadone Favours control
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Analysis 1.5. Comparison 1 Methadone maintenance treatment vs No methadone maintenance treatment,

Outcome 5 Mortality.

Review: Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence

Comparison: 1 Methadone maintenance treatment vs No methadone maintenance treatment

Outcome: 5 Mortality

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Random,95% CI M-H,Random,95% CI

Gunne 1981 0/17 4/17 24.0 % 0.11 [ 0.01, 1.92 ]

Kinlock 2007 0/71 1/70 20.1 % 0.33 [ 0.01, 7.93 ]

Newman 1979 3/50 1/50 34.0 % 3.00 [ 0.32, 27.87 ]

Yancovitz 1991 0/149 2/152 21.8 % 0.20 [ 0.01, 4.21 ]

Total (95% CI) 287 289 100.0 % 0.48 [ 0.10, 2.39 ]

Total events: 3 (Treatment), 8 (Control)

Heterogeneity: Tau2 = 0.66; Chi2 = 3.98, df = 3 (P = 0.26); I2 =25%

Test for overall effect: Z = 0.89 (P = 0.37)

0.01 0.1 1 10 100

Favours treatment Favours control

A P P E N D I C E S

Appendix 1. Cochrane Central Register of Controlled Trials search strategy

1. OPIOID-RELATED DISORDERS*:ME

2. ((*opioid or opiate) and (*abuse or dependen* or disorder*or addict*))

3. 1 or 2

4. Heroin

5. Opioid* or Opiate*

6. #3 or #4 or #5

7. METHADONE:ME or methadone

8. (placebo or withdraw* or detox* or untreated or ”no treatment“ or ”drug free“ or ”wait list“ or waiting)

9. #6 and #7

10. #9 and #8

Appendix 2. PubMed search strategy

1. ”substance-related disorders“ [MH]

2. ”opioid related disorders“ [MH]

3. ((*opioid OR opiate) AND (*abuse OR dependen* OR disorder* OR addict*))

4. 1 OR 2

5. Heroin [MH] OR heroin

6. Narcotics [MH]

7. opioid* OR opiate*

8. 5 OR 6 OR 7

9. 4 OR 8
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10. methadone [MH] OR methadone

11. 9 AND 10

12. (placebo OR withdraw* OR detox* OR untreated OR ”no treatment“ OR ”drug free“ OR ”wait list“ OR waiting)

13. 11 AND 12

combined with the phases 1 & 2 of the Cochrane Sensitive Search Strategy for the identification of RCTs as published in Appendix

5b2, Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2006)

14. randomized controlled trial [PT]

15. randomized controlled trials [MH]

16. controlled clinical trial [PT]

17. random allocation [MH]

18. double blind method [MH]

19. single blind method [MH]

20. 14 OR 15 OR 16 OR 17 OR 18 OR 19

21. clinical trial [PT]

22. clinical trials [MH]

23. ((singl* OR doubl* OR trebl* OR tripl*) AND (blind* OR mask*))

24. PLACEBOS [MH] OR placebo*

25. random*

26. Research Design:ME

27. 14/26 OR

28. 13 AND 27

29. limit 28 to human

Appendix 3. EMBASE search strategy

1. drug abuse.me

2. Substance abuse.me

3. ((opioid or opiate) and (abuse$ or dependen$ or disorder$ or addict$))

4. 1 or 2 or 3

5. heroin.mp

6. Opiate.me or opiate$

7. opioid$

8. 5 or 6 or 7

9. 4 and 8

10. methadone.me or methadone

11. methadone treatment.me

12. 10 or 11

13. 9 and 12

14. (placebo or withdraw$ or untreated or ”drug free“ or detox$ or ”wait list“ or waiting)

15. 13 and 14

16. random$

17. placebo$

18. (singl$ or doubl$ or trebl$ or tripl$) and (blind$ or mask$))

19. crossover$

20. randomized controlled trial.me

21. phase-2-clinical-trial.me

22. phase-3-clinical-trial.me

23. double blind procedure.me

24. single blind procedure.me

25. crossover procedure.me

26. Latin square design.me

27. PLACEBOS.me
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28. multicenter study.me

29. 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28

30. 15 and 29

31. limit 30 to human

Appendix 4. CINAHL search strategy

1. exp ”Substance Use Disorders“/

2. ((drug or substance) and (addict* or dependen* or abuse* or disorder*))

3. 1 or 2

4. exp heroin/ or heroin

5. (opioid* or opiate*)

6. exp methadone/or methadone

7. 3 or 4 or 5 or 6

8. (placebo or withdraw* or untreated or ”drug free“ or detox* or ”wait list“ or waiting)

9. 7 and 8

10. random*

11. (singl* or doubl* or tripl* or trebl*) and (mask* or blind*)

12. crossover*

13. allocate*

14. assign*

15. ((random*) and (allocate* or assign*))

16. exp Random Assignment/

17. exp Clinical Trials/

18. 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17

19. 9 and 18
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3

Sterile Needle and Syringe Access, and
Outreach and Education

For those who are unable to stop using or injecting drugs, sterile
needle and syringe access aims to reduce HIV transmission by in-
creasing access to sterile injecting equipment, removing contaminated

needles from circulation, and preventing needles and syringes from being
discarded in the community, where others might reuse them or suffer needle
sticks. Access can be ensured through needle and syringe exchange, phar-
macy and prescription-based sales, vending machines, supervised injecting
facilities, and disinfection programs. Many sterile needle and syringe access
programs also encourage the cessation of drug abuse through referrals to
drug treatment, and the reduction of sex-related risk through the provision
of condoms. All these interventions can be combined with outreach and
education.

This chapter starts with a discussion of needle and syringe exchange
(NSE).1  In many regions of the world where it has been implemented
and evaluated, needle and syringe exchange is usually part of a multi-
component HIV prevention effort. To properly reflect this, the Committee
refers to such programs as multi-component HIV prevention programs

1Needle and syringe exchange refers broadly to supplying clean needles and syringes to
IDUs and collecting used injecting equipment. While some programs require exchange of used
needles for clean ones, need-based programs allow unlimited distribution of needles and
syringes.
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that include needle and syringe exchange. These are defined as interven-
tions that combine needle and syringe exchange with any one or more of
the following services: outreach, health education in risk reduction, con-
dom distribution, bleach distribution coupled with education on needle
disinfection, and referrals to substance abuse treatment and other health
and social services. In this report, the term multi-component HIV preven-
tion programs does not include drug dependence treatment and other medi-
cal or social services (discussed in Chapter 2), but does include referrals to
these services. While this separation may seem somewhat artificial, the
Committee felt it was necessary to accurately describe the evidence related
to needle and syringe exchange.

The following two sections then examine alternatives to NSE for pro-
viding access to clean injecting equipment. One of these two sections fo-
cuses on pharmacy and prescription sales, vending machines, and super-
vised injecting facilities, while the other section focuses on disinfection
distribution and education programs.

The chapter then evaluates empirical evidence on the effectiveness of
outreach and education in preventing HIV transmission among IDUs. Out-
reach and education are sometimes part of multi-component HIV preven-
tion programs, as they are often used to direct drug users to services such as
needle and syringe exchange. They can also stand alone as a means of
educating IDUs on HIV prevention, and can also be used to refer drug users
to drug treatment and other health and social services. The final section of
the chapter discusses specific areas in need of further research in high-risk
countries.

NEEDLE AND SYRINGE EXCHANGE

To evaluate the effectiveness of NSE, the Committee reviewed studies
identified by a literature review (see Appendix B). As discussed in Chapter
2, the Committee then used a structured qualitative method based on an
approach developed by the GRADE Working Group to evaluate the strength
of the evidence (GRADE Working Group, 2004) (see Chapter 2 for further
detail).

The majority of evidence on the effectiveness of NSEs comes from
observational studies, including numerous prospective cohort studies,
supplemented by results from ecological and cross-sectional studies. (Ap-
pendix D provides a summary of these studies, grouped by study design.)
The Committee did not identify any randomized controlled trials of NSE.
This is not completely unexpected for such a public health intervention,
particularly one with such immediacy and assumed efficacy and face valid-
ity. The Committee identified three case-control studies. Such studies enroll
participants based on the presence or absence of a disease, and then com-
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pare the characteristics of a previous exposure to NSE. The Committee
identified 26 prospective cohort studies, which enroll participants based on
their risk characteristics, and follow them to compare related outcomes.
The committee felt that 14 of these studies were especially strong in terms
of study design and relevance (and noted those studies with an asterisk in a
table in Appendix D). Case-control and prospective cohort studies were
ranked as having the strongest available study design.

The Committee also identified six ecological studies, which examine
populations rather than individuals and cannot establish causal links.
Finally, the Committee identified many cross-sectional and serial cross-
sectional studies. Cross-sectional studies describe the associations between
a disease and risk factors in a population at a specific point in time. The
Committee considered such studies as having the weakest design because
causal inferences cannot be drawn from them. Serial cross-sectional studies
examine groups of people at multiple time points, and offer stronger evi-
dence of shifts in associations over time. As opposed to prospective cohort
studies which examine individual-level changes in risk behavior, well-
designed serial cross-sectional studies can indicate patterns of behavior
change at the community level. As supporting evidence, the Committee
included six cross-sectional and four serial cross-sectional studies in Appen-
dix D, based on their strong study design and relevance to the Committee’s
statement of task.

The Committee used caution in interpreting the results of studies re-
viewed in this chapter because of their generally weak designs and serious
limitations. One limitation is that the studies identified do not randomly
assign subjects to treatment and control groups—rather, participants delib-
erately choose whether to use NSEs and other services. This creates an
unavoidable risk of selection bias, and means that differences in rates of
risk behaviors and HIV infection may not be due to use of the service itself.
Another limitation is that the study designs generally do not allow separate
examination of program elements, so the independent contribution of im-
proving access to sterile needles and syringes cannot be assessed. For ex-
ample, NSE is often one component of a multi-component HIV prevention
program, making it difficult to isolate the exact effects of NSE alone.

Another concern is that studies of drug abuse, like most behavioral
research, depend heavily on self-reported data on drug use, risk behavior,
and precautions taken to reduce risk. Studies evaluating the effectiveness of
NSEs are no exception. Self-reported data can introduce bias, as drug abuse
is illegal in most settings, and drug users may underestimate risk behavior
and overestimate protective behavior. Still, the self-reports of drug users on
the incidence of drug abuse and drug-related risks have generally been
shown to be valid (Darke, 1998) and remain the major type of outcome
measures used in studies of NSE.
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Studies comparing audio computer-assisted self-interviews with
interviewer-administered surveys show that IDUs tend to under-report risk
behavior such as needle sharing (Metzger et al., 2000; Des Jarlais et al.,
1999) and over-report protective behaviors such as condom use and syringe
disinfection (Macalino, 2002) in face-to-face interviews. However, Safaeian
et al. (2002) compared self-reports to NSE records and found that the
majority of self-reports of NSE attendance in Baltimore were valid. This
study also found that persons who over-reported NSE attendance were
more likely to have injected frequently (adjusted odds ratio [AOR]=1.29;
95% confidence interval [CI]: 1.04–1.61), denied needle sharing
(AOR=0.69; 95% CI: 0.52–0.89), and seroconverted to HIV (AOR=1.83;
95% CI: 1.11–.01). In the Baltimore study, model predictors of HIV infec-
tion based on self-reports compared with actual program data underesti-
mated the protective effect of NSE participation by 18 percent (Safaeian et
al., 2002).

Evaluations of NSE often include a range of outcome measures (see
Box 3.1). Desirable outcomes may include a reduction in high-risk behav-
ior, more referrals to drug treatment, and declines in rates of HIV infection.
Negative outcomes may include more frequent injection among partici-
pants, new initiates to injecting drug use, greater drug use in the commu-
nity, and more needles discarded in public places. In the following sections,

BOX 3-1 Potential Outcomes from Needle and
Syringe Exchange

Drug-related risk behavior Sex-related risk behavior
Frequency of drug use Number of sexual partners
Frequency of injection Frequency of unprotected sex
Frequency of equipment sharing Sale of sex for drugs or money
Use of disinfectant
Number of injecting partners

Unintended consequences Links to health and social services
Recruitment of new IDUs Referral to services
Increase in unsafe disposal of needles Extent of use of services
Increase in prevalence or frequency of Referral to drug treatment

drug use

Incidence/prevalence
HIV
Hepatitis C
Hepatitis B
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the Committee presents evidence categorized by outcome measure, includ-
ing the impact of NSEs on drug-related and sex-related risk behavior, the
impact of NSEs on HIV incidence and prevalence, any unintended conse-
quences, and the impact of NSEs on links to health and social services.

Drug-Related Risk Behavior

The Committee did not identify any case-control studies that examined
the impact of multi-component programs that include needle and syringe
exchange on drug-related risk behavior. As noted, the Committee consid-
ered prospective cohort studies the strongest study design along with case-
control studies. Of 26 prospective cohort studies identified, 18 examined
the impact of these programs on drug-related risks. Thirteen found that
participation in multi-component programs that include needle and syringe
exchange reduced self-reported needle sharing. (Sharing is defined as lend-
ing or borrowing used needles or syringes.) Four studies found no increase
in injection frequency among NSE participants, and one of these found a
decrease (see Appendix D and Table 3.1). The sections below discuss stud-
ies selected by the Committee for their strong study design and relevance.

Sharing drug preparation equipment such as cookers used to melt drugs,
cotton used to filter out particles when drawing the drug into the syringe,
and water used to rinse syringes, has been associated with hepatitis C
(HCV) infection (Diaz et al., 2001; Hagan et al., 1999, 2001; Hahn et al.,
2002; Thorpe et al., 2002). Few studies have examined whether NSEs
reduce the sharing of other injection equipment such as cookers, cotton, or
water—possibly because NSEs do not always provide such equipment. One
prospective cohort study by Ouellet et al. (2004) shows that when NSEs do
provide such drug paraphernalia, sharing declines. A cross-sectional study
in Providence, Rhode Island, where an NSE provides alcohol swabs and
cookers, supports this finding (Longshore et al., 2001). Two prospective
cohort studies found no association between NSE use and the sharing of
other injecting equipment (Hagan et al., 2000; Huo et al., 2005).

In 2004 in Chicago, Ouellet et al. compared NSE users (n=558)—
defined as those who obtained at least half their needles from an NSE—to
non-users (n=175). Non-users were recruited from a neighborhood that did
not have an NSE. Using multivariate analysis, the researchers found that
regular NSE users were less likely to share needles (AOR=0.30; 95% CI:
0.19-0.46), lend used needles (AOR=0.47; 95% CI: 0.31–0.71), or use a
needle for more than one injection (AOR=0.15; 95% CI: 0.08–0.27).

Similarly, Bluthenthal and colleagues (2000) interviewed 340 street-
recruited IDUs semi-annually to determine whether NSE use was associated
with a decrease in syringe sharing. IDUs participating in the study also
received HIV testing and counseling at the time of interview. The study
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found that 60 percent reported cessation of syringe sharing. Compared
with non-NSE users, IDUs who began using an NSE were more likely to
stop sharing syringes (AOR=2.68; 95% CI: 1.35–5.33), as were those who
continued using the NSE (AOR=1.98; 95% CI: 1.05–3.75).

Schoenbaum and colleagues (1996) studied the injection behavior of
NSE users and non-users in the Bronx, New York City. The study found
that male gender, HIV-seropositive status, and younger age were indepen-
dently associated with NSE attendance, and that NSE users shared needles
less often than non-users (p<0.05).

A study by Gibson et al. (2002) examined whether NSE use is protec-
tive against high-risk behavior such as more frequent injection and syringe
borrowing. The study sample included 338 untreated opiate-addicted IDUs,
77 percent of whom were included in follow-up (n=212). The study found
that NSE users did not differ from non-users in injection frequency, but
were less likely to report borrowing a used syringe. In univariate analysis,
NSE use was protective against HIV risk (OR=0.45; 95% CI: 0.21–0.92).
Multivariate analyses were used to correct for potential differences between
IDUs who use NSE versus those who choose not to. These analyses found
that NSE use had a more than six-fold protective effect against HIV risk
behavior among IDUs using NSE as their sole source of syringes.

In Baltimore, Vlahov et al. (1997) examined the drug-related behavior
of 221 NSE participants at entry into the NSE, 2 weeks after entry, and 6
months after entry. At 6-month follow-up, reductions were reported in
using a previously used syringe, lending syringes, backloading (drawing
drug into a syringe and then transferring a portion into a second syringe by
removing the plunger), and sharing cookers and cotton.

A few studies have found that NSEs have no effect on drug-related risk
behavior. For example, in a prospective cohort study in Amsterdam,
Hartgers et al. (1992) found that NSE users did not borrow needles and
syringes more or less often than non-NSE users. A cross-sectional study by
Hagan et al. (1993) interviewed NSE users and asked about injection be-
havior during the month before first use of the NSE and the most recent
month since starting to use the NSE. The study found no change in self-
reported frequency of injection, but did find a decline in self-reported fre-
quency of unsafe injection.

Based on this evidence, the Committee concludes:

Conclusion 3-1: Nearly all programs included in our literature
search combine needle and syringe exchange with other compo-
nents such as outreach, risk reduction education, condom distri-
bution, bleach distribution and education on needle disinfection,
and referrals to substance abuse treatment and other health and
social services.
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TABLE 3-1 Studies with Drug-Related Risk Outcomes
Study Result

Bluthenthal et al., 2000, California NSE users decreased syringe sharing.
(prospective cohort)+

Bruneau et al., 2004, Montreal NSE and pharmacy users less likely to
(prospective cohort)+ stop injecting.

Cox et al., 2000, Ireland NSE users decreased needle and syringe
(prospective cohort) sharing and frequency of drug use.

Des Jarlais et al., 2000, New York City Injection risk behaviors declined
(ecological) significantly in presence of NSE.

Gibson et al., 2002, California NSE users decreased syringe sharing; no
(prospective cohort)+ change in injecting frequency.

Hagan et al., 2000, Seattle, Washington NSE users less likely to inject with a used
(prospective cohort)+ syringe; no association with sharing of

other injection equipment.
Hagan et al., 1993, Tacoma, Washington NSE users report no change in frequency

(cross-sectional) of injection; the frequency of unsafe
injection declined.

Hammett et al., 2006, Vietnam and China Drug-related risk behavior declined in
(serial cross sectional) frequency.

Hart et al., 1989, London NSE users decreased syringe sharing; no
(prospective cohort) increase in frequency of injection.

Hartgers et al., 1992, Amsterdam No difference in sharing between NSE
(prospective cohort) users and non-users.

Huo et al., 2005, Chicago NSE users less likely to share syringes; no
(prospective cohort + association with sharing of other

injection equipment.
Keene et al., 1993, Wales NSE users less likely to share syringes.

(cross-sectional)+

Klee et al., 1991, UK (cross-sectional) NSE users more likely to lend syringes.
Longshore et al., 2001, Providence, NSE users less likely to report syringe

Rhode Island (cross-sectional) sharing; more likely to report cleaning
their skin; less likely to report sharing
cookers.

Marmor et al., 2000, New York City NSE users decreased rates of drug
(prospective cohort) injecting.

Monterroso et al., 2000, multiple NSE users less likely to share needles and
U.S. cities (prospective cohort) syringes.

Ouellet et al., 2004, Chicago NSE users decreased sharing of needles,
(prospective cohort)+ syringes, and other equipment.

Schoenbaum et al., 1996, New York City NSE users shared less than non-NSE
(prospective cohort)+ users.

Van Ameijden and Coutinho, 1998, NSE users showed large initial reduction
Amsterdam in sharing needles and frequency of
(prospective cohort) injection.

Van Ameijden et al., 1994, Amsterdam NSE users are less likely to reuse needles/
(serial cross sectional) syringes.

continued
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Conclusion 3-2: Moderate evidence from a large number of stud-
ies and review papers—most from developed countries—shows
that participation in multi-component HIV prevention programs
that include needle and syringe exchange is associated with a
reduction in drug-related HIV risk behavior. Such behavior in-
cludes self-reported sharing of needles and syringes, safer inject-
ing and disposal practices, and frequency of injection.

Sex-Related Risk Behavior

Few studies have evaluated the effect of NSEs on sex-related HIV risk
behavior (see Table 3-2). This is not surprising, because reduction in sexual
risk (often evaluated by reports of condom use) is often not a primary goal
of NSEs. However, two early prospective cohort studies associated use of
an NSE with a decline in the number of sexual partners (Donoghoe et al.,
1989; Hart et al., 1989). Donoghoe and colleagues measured the sexual
behavior of 142 NSE clients in England and Scotland at baseline and 2 to 4
months later. Seventy-seven percent of clients reported having one or more
sexual partner in the 3 months prior to the first interview. Forty-six percent
of these sexually active clients had non-IDU partners. At follow-up, the
number of NSE clients having no sexual partners increased from 23 to 31

Van den Hoek et al., 1989, Amsterdam NSE users decreased needle and syringe
(prospective cohort) sharing; no increase in frequency of

drug use.
Vazirian et al., 2005, Iran NSE users decreased needle/syringe

(cross-sectional) sharing.
Vertefeuille et al. 2000, Baltimore NSE users decreased syringe sharing;

(prospective cohort) increased participation in drug
treatment.

Vlahov et al., 1997, Baltimore NSE users decreased syringe sharing.
(prospective cohort)

Watters et al., 1994, San Francisco NSE users reported decrease in frequency
(serial cross-sectional) of injection; less likely to share

needles/syringes.
Wood et al., 2002, Vancouver NSE users less likely to share needles and

(prospective cohort)+ syringes.
Wood et al., 2003, Vancouver NSE users more likely to frequently inject

(prospective cohort) cocaine; more likely to safely dispose
of syringes.

+ Indicates that the study compared NSE users with non-users.

TABLE 3-1 Continued
Study Result
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percent, and the number having multiple partners decreased slightly from
26 to 21 percent.

Hart et al. (1989) monitored an NSE in London and followed 121 NSE
clients from November 1987 to October 1988. Clients were interviewed 1
month after entry into the NSE and again three months later. The study
found a highly significant correlation between multiple sexual partners and
condom use, and a reduction in the proportion of NSE clients with multiple
partners.

Based on this evidence, the Committee concludes:

Conclusion 3-3: Needle and syringe exchange is not primarily
designed to address sex-related risk behavior. In two early pro-
spective cohort studies, NSE participants reported decreases in
sex-related risk behavior. However, this issue has not been well
studied, and the existing modest evidence is insufficient to deter-
mine the effectiveness of needle and syringe exchange in reducing
sex-related risk.

Effects of NSE on HIV Incidence/Prevalence

Few site-specific studies have explored the relationship between NSE
participation and HIV incidence, although several ecological studies have
found positive associations between the introduction or presence of NSEs
and reduced HIV prevalence and incidence (see Table 3-3). As mentioned,
whether NSE alone is responsible for the impacts is unclear, given myriad
design and methodological issues noted in the majority of studies.

Two prospective cohort studies from Montreal and Vancouver in the
1990s associated NSE participation with higher risk of HIV seroconversion
(Strathdee et al., 1997; Bruneau et al., 1997). In Montreal, Bruneau et al.

TABLE 3-2 Studies with Sex-Related Risk Outcomes
Study Result

Donoghoe et al., 1989, UK Number of NSE participants having no
(prospective cohort) sexual partners increased; number

having multiple sexual partners
decreased.

Hart et al., 1989, London Significant correlation between multiple
(prospective cohort) sexual partners and condom use; and a

reduction in the proportion of clients
with multiple partners.

Cox et al., 2000, Ireland NSE users reported no significant change
(prospective cohort) in levels of condom use.
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(1997) used three risk-assessment approaches to examine the association
between NSE use and HIV infection. All three analytical approaches associ-
ated NSE attendance with a substantial and consistently higher risk of HIV
infection. For example, in the cohort approach, in which there were 89
incident cases of HIV infection, the researchers found a 33 percent cumula-
tive probability of HIV seroconversion for NSE users, compared with a 13
percent probability for non-users. In the nested case-control study, consis-
tent NSE use was associated with HIV seroconversion during follow-up
(OR=10.5; 95% CI: 2.7–41.0). The analyses employed methodologies to
control for a range of confounders, including drug of choice and frequency
of injecting drug use in the previous month. These findings persisted after
controlling for confounders.

The authors and commentators on this research pointed out that the
Montreal NSE appeared to have attracted high-risk cocaine injectors, who
injected much more often than heroin users. Also, as shown by the
seroprevalence data at baseline, Montreal NSE users had high baseline rates
of HIV and hepatitis B infection (Bruneau et al., 1997). The NSE also
originally strictly limited the number of needles and syringes users could

TABLE 3-3 Studies with HIV Incidence or Prevalence Outcomes
Study Result

Bruneau et al., 1997, Montreal Increased HIV seroconversion among NSE
(prospective cohort) users.

Des Jarlais et al., 2005a, New York City From 1990–2001, HIV prevalence declined.
(ecological)

Des Jarlais et al., 2005b, New York Strong negative relationship between the
City (serial cross-sectional) number of syringes exchanged and

estimated HIV incidence.
Hammett et al., 2006, Vietnam and HIV prevalence among IDUs declined in

China (serial cross-ectional) Vietnam and remained stable in China.
Hurley et al., 1997, worldwide Increased HIV prevalence in cities without

(ecological) NSE.
MacDonald et al., 2003, worldwide Increased HIV prevalence in cities without

(ecological) NSE.
Mansson et al., 2000, Sweden No new HIV cases during a median of 31

(prospective cohort) months among NSE participants.
Patrick et al., 1997, Vancouver No association with frequency of NSE use

(case control) and HIV seroconversion.
Schechter et al., 1999, Vancouver Cumulative HIV incidence was significantly

(prospective cohort) elevated in frequent NSE attenders.
Strathdee et al., 1997, Vancouver Increased HIV and HCV prevalence in the

(prospective cohort) presence of NSE.
Van Ameijden et al., 1992, No association between NSE participation

Amsterdam (case control) and HIV seroconversion.
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receive during any one visit. The authors further noted that the ready
availability of clean injecting equipment through pharmacies might have
meant that the NSE attracted marginalized, high-risk individuals (Bruneau
et al., 1997).

These early research results prompted the Montreal NSE to remove
limits on the number of needles and syringes users could obtain, to provide
access to other injection equipment, and to expand the number of distribu-
tion points to 25 (Personal communication, Carole Morissette and Pascale
Leclerc, Health Protection Sector, Public Health Department, Agence de
Santé et Des Services Sociaux de Montréal, June 6, 2006). In addition to
syringes, NSEs began to provide alcohol swabs, individual disposal con-
tainers, sterile water vials, and “stericups” (kits containing a filter, cooker,
and post-injection swab). Of 429 pharmacies in Montreal, injection equip-
ment is available at roughly 40 percent, and some (n=70) sell kits contain-
ing four syringes, condoms, alcohol swabs, sterile water vials, stericups,
and education material for $1.

Following these changes, HIV incidence among participants in the
Montreal SurvUDI study dropped from 6.1 per 100 person-years in 1995
to 4.7 per 100 person-years in 2004. The SurvUDI study is a surveillance
network that began in 1995 and targets hard-to-reach, mostly out-of-
treatment IDUs in Eastern Central Canada (Hankins et al., 2002). HCV
incidence—reported retrospectively among Montreal SurvUDI participants
between 1997 and 2003—remains high, at about 26 per 100 person-years.
(Personal communication, Carole Morissette and Pascale Leclerc, Health
Protection Sector, Public Health Department, Agence de santé et des ser-
vices sociaux de Montréal, June 6, 2006). The SurvUDI network also
provides data on trends in syringe sharing in Montreal, including the
proportion of participants injecting with a syringe used by someone else
(at first study participation). That proportion fell from 45 percent in 1995
to 28 percent in 2004.

In Vancouver, Strathdee et al. (1997) also found that frequent NSE
attendance was an independent predictor of HIV seroconversion. After
adjusting for confounders, the authors found that the adjusted odds ratio
for HIV infection status among NSE users compared with non-NSE users
was 1.68. The authors noted that cocaine was the drug of choice among 72
percent of HIV-seropositive IDUs, and that cocaine puts IDUs at elevated
risk because it is associated with more frequent injection (Anthony et al.,
1991; Chaisson et al., 1989). A follow-up study by Schechter et al. (1999)
in the same setting found no relationship between NSE use and HIV inci-
dence, and a case-control study found borrowing of syringes to be the most
significant behavior associated with seroconversion among IDUs (Patrick et
al., 1997). After multivariate analysis controlling for confounders, the au-
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thors found no association between frequency of NSE use and
seroconversion.

As in Montreal, the Vancouver NSE originally operated with strict
limits on the number of needles and syringes that users could exchange at
any one time, and the program operated in only one location. The
Vancouver program also made dramatic changes in response to early re-
sults. Specifically, the NSE switched from a limited exchange approach to a
need-based approach—allowing unlimited distribution of needles/syringes—
and greatly increased the number of access points. The program also began
offering a variety of distribution methods, including fixed, mobile, and
home delivery. HIV incidence among IDUs has since fallen by 30 percent
(Personal communication, Chris Buchner, Vancouver Coastal Health Au-
thority, May 5, 2006).

Several studies in Amsterdam found no significant relationship in either
direction between NSE participation and HIV incidence (van Ameijden et
al., 1992; Coutinho, 2005). Several other papers by these authors (van
Ameijden and Coutinho, 1998, 2001) found initial reductions in risk be-
havior after NSE and other interventions began, but no further reductions
over time. These studies also found that NSE was not associated with an
increase in injecting drug use, and attributed declines in injecting to cultural
and ecological factors. Krol (2006) reached the same conclusion.

Several ecological studies from the developed world found that early,
comprehensive programs of outreach, prevention, education, and access to
sterile injecting equipment may prevent the expansion of IDU-driven epi-
demics. Ecological studies, as well as serial cross-sectional studies, reflect
community-level patterns of prevalence and risk behaviors rather than
patterns or changes at the individual level. For example, Des Jarlais et al.
(1995) examined five cities (Glasgow, Scotland; Lund, Sweden; Sydney,
Australia; Tacoma, U.S.; and Toronto, Canada) where HIV was intro-
duced into the IDU population but infection rates remained below 5 per-
cent for at least 5 years. The authors found that all five cities had pursued
early prevention activities, such as offering sterile injection equipment and
community-based outreach. Such interventions may also help reduce HIV
prevalence and incidence among IDUs in more mature HIV epidemics,
such as in New York City (Des Jarlais et al., 2005a).

In a study of 81 cities, Hurley and colleagues (1997) found that annual
HIV seroprevalence between 1988 and 1993 rose by 5.9 percent in 52 cities
without NSEs, and fell by 5.8 percent in 29 cities with NSEs. In a similar
analysis of 99 cities, MacDonald and colleagues (2003) found that annual
HIV prevalence fell by 18.6 percent in cities that introduced NSEs, and rose
by 8.1 percent in cities without NSEs. Critics objected that this study did
not account for the stage of the epidemic in these cities, and that the
researchers used different protocols to collect data on seroprevalence in
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different populations (Käll, 2005). To address the possibility that the effect
of NSEs can vary with the stage of epidemic, both Hurley et al. and
MacDonald et al. analyzed cities where the initial measured seroprevalence
among IDUs was less than 10 percent. In the Hurley et al. study, the
authors did not find a significant association between NSE presence and the
trajectory of the epidemic. However, MacDonald and colleagues did find a
significant relationship: the mean annual weighted increase in HIV preva-
lence was 32.1 percent in cities that did not introduce NSEs, compared with
a mean annual decrease of 7.8 percent in cities with NSEs (p=0.03).

Multiple studies show that NSEs do not reduce transmission of HCV,
which has been attributed to the apparent failure of NSEs to provide enough
ancillary injecting equipment such as sterile cotton, water, and alcohol
wipes. While NSEs do reduce the frequency of reported needle and syringe
sharing, they do not appear to reduce the sharing of other injecting equip-
ment, such as cookers, cotton, rinse water, and drug solution (Hagan and
Thiede, 2000; Sarkar et al., 2003; Taylor et al., 2000; Mansson et al.,
2000). In contrast, a case-control study by Hagan et al. (1995) in Seattle
found that NSE attendance was associated with a six-fold decrease in ac-
quisition of hepatitis B virus (HBV), and a seven-fold decline in HCV
acquisition. Given the high prevalence of HCV among IDUs, this represents
an important area for future research.

Based on this evidence, the Committee concludes:

Conclusion 3-4: Four ecological studies have associated imple-
mentation or expansion of HIV prevention programs that include
needle and syringe exchange with reduced prevalence of HIV in
cities over time and after considering the local prevalence of HIV
at the time of program implementation or expansion—although a
causal link cannot be made based on these studies. The evidence
of the effectiveness of NSE in reducing HIV prevalence is consid-
ered modest, based on the weakness of these study designs.

Conclusion 3-5: Moderate evidence indicates that multi-
component HIV prevention programs that include needle and sy-
ringe exchange reduce intermediate HIV risk behavior. However,
evidence regarding the effect of needle and syringe exchange on
HIV incidence is limited and inconclusive.

Conclusion 3-6: Five studies provide moderate evidence that HIV
prevention programs that include needle and syringe exchange
have significantly less impact on transmission and acquisition of
hepatitis C virus than on HIV, although one case-control study
shows a dramatic decrease in HCV and HBV acquisition.
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Mathematical Models

A previous National Research Council and Institute of Medicine (IOM)
report (NRC and IOM, 1995) and a University of California review (Lurie
et al., 1993) reviewed mathematical models and their conclusions regarding
the impact of NSE on HIV incidence. Thus this section will examine such
models only briefly, and the evidence presented is considered supplemen-
tary to the empirical studies described above.

Mathematical models used by Kaplan and colleagues (Kaplan and
Heimer, 1992; Kaplan and O’Keefe, 1993) used a set of two dynamic
equations and their associated steady states to link the size of NSE pro-
grams to HIV incidence in injecting equipment and IDUs (Kaplan and
O’Keefe, 1993). A syringe tracking system developed for this purpose al-
lowed the researchers to assess infection rates in injecting equipment di-
rectly from an existing NSE in New Haven, Connecticut. The researchers
used those rates to infer the impact of New Haven’s needle and syringe
exchange on HIV incidence among IDUs. A key finding was that the NSE
reduced steady state prevalence in injecting needles by one-third. From this,
the researchers deduced that HIV incidence also fell by one-third in steady
state. A separate modeling exercise showed that annual HIV incidence fell
by 1–3 per 100 participant-years.

More recently, a variant of this mathematical framework has been used
to assess the impact of extending coverage of needle distribution programs
on HIV transmission among injecting drug user populations of Belarus and
the United Kingdom when injectors share needles in the confines of small
sub-groups of the population (Vickerman et al., 2006). Its main finding,
based on simulations, is that the biggest reductions in steady-state HIV
prevalence usually occur only after certain threshold levels of service cover-
age have been achieved.

Questions have been raised about the underlying technical assumptions
of mathematical models in general and specifically the New Haven studies.
One concern is whether the law of conservation of needles—a key element
of the Kaplan model—is valid in practice. This law requires that the num-
ber of new needles handed out and the number handed in be roughly the
same. This was the case with the New Haven NSE, and the weight of
evidence for other NSE programs supports this assumption (Guydish et al.,
1991; Ksobiech, 2004).

A second issue is whether the composition of program participants
changed over time—for instance, whether persons more likely to be HIV-
seropositive dropped out of the program and were replaced by persons less
likely to be HIV-seropositive. Under this scenario, the model would tend to
overestimate the effectiveness of NSE. Kaplan et al. (1994) argue that little
evidence suggests that such a shift occurred in the New Haven NSE.
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A third area of concern is the model’s relative lack of attention to
behavioral aspects of HIV transmission. For instance, Bloom et al. (2006)
argue that needles turned in to the needle exchange program are likely to be
older and to have been used more frequently—not a random selection of
circulating needles. Thus infection rates among these old needles are likely
to be “terminal” rather than “average.” These two rates can sometimes
move in opposite directions, so the data for New Haven may not offer
ready insight into the impact of NSE on HIV incidence among humans.
Additionally, in the case of the model used for the Belarus and United
Kingdom study (Vickerman et al., 2006), we do not know how the size and
composition of injecting drug user sharing groups respond to needle distri-
bution programs and hence their efficacy in reducing HIV transmission.

After evaluating these concerns, the IOM review (NRC and IOM, 1995)
concluded: “The model-based evaluation of the New Haven needle ex-
change program provides important insights into the dynamics of such
programs and useful preliminary estimates of their efficacy. We cannot
attach the same level of confidence to these model-based estimates as we
could to evaluation programs that included a suitable control group in
which individuals were tested (directly) for HIV infection” (p. 231).

While there are questions about specific numerical estimates of the
efficacy of needle exchange programs derived from mathematical models of
HIV transmission among IDU, such models do have the advantage of illus-
trating the relationships among the major parameters such as the probabil-
ity of transmission, the size of needle sharing groups and the frequency of
shared needle use that influence the transmission of HIV among IDU. More-
over, models can highlight some common areas of concern such as how the
relatively high probability of transmission of HCV from a single unsafe
injection means that even if needle exchanges achieved high coverage rates,
they would be much less efficacious in preventing HCV than HIV.

Unintended Consequences of Needle and Syringe Exchange

This section reviews evidence regarding the effect of NSE on the fre-
quency of drug use, the recruitment of new injecting drug users, unsafe
disposal of needles, and trends in crime. The Committee did not identify
any studies that focus on these outcomes as their main objective, but some
studies report them as secondary outcomes.

Of the prospective cohort studies (see Appendix D), five found no
increase in frequency of injecting among NSE attenders (Hart et al., 1989;
van Den Hoek et al., 1989; Cox et al., 2000; Gibson et al., 2002; Marmor
et al., 2000). Hart et al. (1989) found that the frequency of injecting did not
increase among NSE clients in London, and that the incidence of drug use-
related abscesses fell among this group. van Den Hoek et al. (1989) found
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no increase in the proportion of participants injecting drugs or the fre-
quency of drug use among 263 IDUs in Amsterdam. A serial cross-sectional
study in San Francisco found that NSE users reported a drop in injections
from 1.9 to 0.7 per day (Watters et al., 1994).

Other studies suggest that programs that include NSE do not increase
the number of new IDUs. During a 5.5-year study period, Watters et al.
(1994) found that the proportion of persons who reported first injecting
drugs in the previous year decreased from 3 to 1 percent. In Tacoma,
Washington, Hagan et al. (1993) found no increase in drug use. The study
measured initiation into drug use by collecting injection histories of NSE
users. Only 1 of 204 users began using drugs after the NSE opened, and
only 13 users had started injecting in the previous 2 years. In Vancouver,
when NSE users were asked where they had met their new sharing partners,
only 1 of 498 cited the NSE (Schechter et al., 1999).

Studies have not linked NSEs to a higher number of discarded used
needles (Oliver et al., 1992; Broadhead et al., 1999; Doherty et al., 2000).
A prospective study in Ireland by Cox et al. (2000) found that at 6-month
follow-up, the proportion of NSE users discarding needles in the street,
alley, sewer, or gutter declined from 28.2 percent to 15.6 percent (p<
0.001), and the proportion discarding needles in the garbage or a dumpster
fell from 42.4 percent to 29.1 percent (p<0.001). Similarly, a prospective
study in Vancouver by Wood et al. (2003) found that NSE use was indepen-
dently associated with safer syringe disposal (AOR=2.69; 95% CI: 1.38–
5.21).

A study in Baltimore examined whether the introduction of a needle
and syringe exchange was associated with increased crime rates (Marx et
al., 2000). Using arrest records, the study compared trends in arrests in
NSE areas and non-NSE areas of the city before and after introduction of
the NSE. Arrest trends were modeled and NSE areas were compared to
non-NSE areas. No significant differences were found (Marx et al., 2000).
A cross-sectional study in an inner-city neighborhood of New York City
assessed the association between proximity to an NSE and violence (Galea
et al., 2001). Results showed no significant association between distance
from the nearest NSE and reporting a fight (OR=1.05; p=0.89); robbery in
the neighborhood in the previous 6 months (OR=1.13; p=0.71); having
ever experienced violence (OR=0.72; p=0.52); or having ever been robbed
by drug users (OR=1.05; p=0.91) (Galea et al., 2001).

Based on this evidence, the Committee concludes:

Conclusion 3-7: Few studies have specifically evaluated whether
HIV prevention programs that include needle and syringe ex-
change lead to unintended consequences, such as increases in new
drug users, more frequent injection among established users, ex-
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panded networks of high-risk users, more discarded needles
in the community, and changes in crime trends. Modest evi-
dence shows that NSE does not increase the number of discarded
needles in the community, and that injection frequency does not
increase among NSE participants. Weak evidence and limited
data suggest that programs that include NSEs do not lead to new
users, expanded drug networks, or increases in crime.

Links to Health and Social Services

NSEs can serve as important links to health and social services for drug
users who otherwise might not have access to treatment and care. Examples
of such services include referrals to drug treatment, voluntary HIV counsel-
ing and testing, and medical care such as vaccinations and diagnosis of
infections.

To assess the role of NSEs as a bridge to treatment, Strathdee et al.
(1999) conducted a prospective cohort study in Baltimore. The study found
that NSE attendance and health care use were each independently associ-
ated with entry into detoxification. HIV-seropositive NSE attenders were
more than three times as likely to enter a detoxification program in the first
year after the NSE began, but this result diminished over time. One expla-
nation is that IDUs seeking treatment visited the NSE in large numbers
when it first opened. A study at a New Haven NSE found that known
syringe exchangers accounted for only 27 percent of requests for drug
treatment (Heimer, 1998). Among the requesters, there was a strong asso-
ciation between heroin use and use of the NSE, and between alcohol use
and non-users. This reveals that many people seeking drug treatment are
not NSE clients, and that a treatment referral program could reach a larger
target audience.

IDUs are likely to use services offered through an NSE beyond referrals
for drug treatment. Porter et al. (2002) conducted a cross-sectional study at
a needle and syringe exchange in Philadelphia offering four types of ser-
vices: HIV voluntary counseling and testing, medical care, drug treatment
referrals, and referrals to other services. The sample (n=43) included needle
and syringe exchange users and non-users. Thirty-nine percent of the sample
used at least one service besides needle exchange, with most of these partici-
pants using services that did not require outside follow-up. Twenty-eight
percent had heard of at least one service beyond needle and syringe ex-
change, but had not used the additional service. Reasons for not using
available services included access to these services through other means,
and unwillingness to spend time waiting for them. The remaining study
participants were either not aware that additional services existed or were
aware that other services were available but had no knowledge of the
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specifics types. All the respondents who used the needle exchange fell into
the first two categories, while non-users fell into the latter two.

Examining the characteristics of NSE participants associated with
health care and drug treatment (n=269) in Baltimore, Riley et al. (2002)
found that 58 percent reported using primary health care in the previous 3
years. Being age 40 years or older, having health insurance, and exchanging
more than seven syringes per visit were positively associated with use of
primary health care.

Some studies have illustrated the range of unique health services pro-
vided with NSEs. For example, a study by Grau et al. (2002) described a
wound and abscess clinic incorporated into an NSE in Oakland, California.
In New York City, an NSE administered influenza and pneumococcal vac-
cines to IDUs (Stancliff et al., 2000); while in Baltimore an NSE provided
tuberculosis services (Riley et al., 2002).

Pollack et al. (2002) examined whether a mobile NSE-based health care
delivery system reduced the use of hospital emergency rooms by out-of-
treatment IDUs in New Haven. Of 373 IDUs, 117 were NSE clients and
256 were not. After the system was implemented, use of the emergency
room fell among clients and rose among non-clients.

Based on this evidence, the Committee concludes:

Conclusion 3-8: Few empirical studies have evaluated whether
HIV prevention programs that include needle and syringe ex-
change effectively link IDUs to ancillary health and social ser-
vices. The few studies examining this issue show moderate uptake
of these services among NSE attendees. However, none of the
studies had comparison or control groups, so the overall use of
such services among drug users who do not use NSE is unknown.

Summary Conclusion and Finding on Multi-Component
HIV Prevention Programs that Include NSE

Summary Conclusion: Moderate evidence from developed coun-
tries points to a beneficial effect of multi-component HIV preven-
tion programs that include needle and syringe exchange on
injection-related HIV risk behavior, such as self-reported needle
sharing and frequency of injection. Modest evidence also points to
decreasing trends in HIV prevalence in selected cities studied over
time. Although many of the studies have design limitations, the
consistency of these results across a large number of studies sup-
ports these conclusions.
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Finding 3-1: The Committee finds that almost all published stud-
ies of multi-component HIV prevention programs that include
needle and syringe exchange originate in North America, Western
Europe, and Australia.

ALTERNATIVE ACCESS TO STERILE NEEDLES AND SYRINGES

Pharmacy Access

Pharmacists can play a key role in preventing HIV infection among
IDUs. They can provide advice, including information on safe needle use
and substance abuse treatment, and also sell condoms and sterile needles
and syringes (Jones and Coffin, 2002). In the United States, many states
have “deregulated” or removed laws to allow increased access to sterile
needles and syringes through pharmacy sales or physician prescription
(Burris et al., 2003). As noted in Chapter 1, syringe prescription laws
prohibit the sale of needles and syringes without a prescription and phar-
macy regulations may limit the number of syringes a person can purchase at
one time (Burris et al., 2003). Relaxation of such laws and regulations
governing pharmacy sales of syringes has improved attitudes toward selling
to injecting drug users, and increased the number of IDUs who turn to
pharmacies for clean injecting equipment (Coffin et al., 2002; Deren et al.,
2006).

A well-studied example of the effects of deregulating the availability of
syringes through pharmacies is the New York Expanded Syringe Access
Demonstration Program (ESAP). This program began in 2001 by allowing
pharmacies, health care facilities and practitioners to register and provide
up to 10 syringes without a prescription to persons at least 18 years old
(Klein et al., 2002). Studies show that IDUs began using pharmacies as a
result of this legislation (Deren et al., 2003; Des Jarlais et al., 2002; Fuller
et al., 2004).

A serial cross-sectional study by Pouget et al. (2005) found that self-
reports of receptive sharing fell significantly—from 13.4 percent in 2001 to
3.6 percent in June 2003 following the legislative change. The number of
IDUs obtaining syringes from an ESAP source, mostly pharmacies, rose
from 7.5 percent to 25 percent. Deren et al. (2006) examined syringe sources
pre- and post-ESAP (n=130). Most drug users who reported obtaining
syringes at an NSE before ESAP began continued using that source, al-
though 10 percent reported some use of ESAP. Of drug users who originally
relied on unsafe sources, 19 percent reported some ESAP use. Overall, 14
percent of the sample reported some ESAP use.

Other regions of the United States have also experimented with
this form of alternative access. Groseclose et al. (1995) examined syringe-
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sharing practices before and after Connecticut partially repealed laws re-
quiring prescriptions for needles and drug paraphernalia. Syringe sharing
fell from 52 percent to 31 percent (p=0.02) after the change in laws, and 78
percent of IDUs purchased syringes from a pharmacy, compared with 19
percent before.

Singer et al. (1997) surveyed pharmacists in Hartford and its periph-
eral neighborhoods to study access to over-the-counter syringes. Results
showed that 72.2 percent of inner-city pharmacies and 55.6 percent of
periphery pharmacies sold syringes without prescription. Some pharma-
cists cited negative incidents as their reason for requiring a prescription for
syringes. Examples of such incidents included improper disposal of used
syringes in or near the pharmacy, drug use on pharmacy property, and
increased shoplifting.

In a cross-border HIV prevention project for IDUs in China and Viet-
nam, peer educators distribute sterile needles and syringes directly, as well
as vouchers for sterile needles and syringes and other prevention supplies
that drug users may redeem at participating pharmacies (Hammett et al.,
2005). In Vietnam, the voucher scheme has proved very popular among
IDUs: about two-thirds of all needles and syringes provided by the project
over 3 years occur through vouchers, with about 8,000 redeemed per
month. In China, the vouchers were initially popular, but the novelty ap-
pears to have worn off quickly, and most IDUs now prefer to receive
needles and syringes directly. This difference between the two countries
may reflect differences in concerns about police, the convenience of phar-
macy locations, and pharmacists’ attitudes toward IDUs (Hammett et al.,
2005).

Attitudes of Pharmacists Toward Selling or Providing Syringes

Individual pharmacists can often decide whether to sell syringes with-
out a prescription in areas where it is legal to do so. Many studies have
examined the willingness of pharmacists to sell or provide syringes to IDUs,
and the factors surrounding their decision. A study in Atlanta found that
the personal attitudes and beliefs of individual pharmacists are the most
influential factor (Taussig et al., 2002). Some pharmacists fear that IDUs
will discard syringes unsafely, and that the presence of IDUs in their phar-
macy will be bad for business, while others view syringe access as an HIV
prevention method, and see drug dependence as a disease. In Denver, phar-
macists viewing syringe sales as a method for preventing disease were more
likely to sell syringes to IDUs (Lewis et al., 2002). Concerns also arose in
that city, with pharmacists worrying about the effect of IDUs on business
and the possibility of discarded syringes near the store.
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In Rhode Island, most pharmacists who work in stores that sell non-
prescription syringes (n=101) were willing to sell syringes to IDUs (65
percent), were in favor of providing syringe disposal containers (68 per-
cent), and supported providing pamphlets on safe injecting practices (88
percent) (Rich et al., 2002).

Characteristics of IDUs Using Pharmacies for Sterile Needle and
Syringe Access

Studies show that IDUs who use pharmacies tend to have lower risk
profiles. Miller et al. (2002) compared risk behavior in Vancouver among
IDUs who cited pharmacies, fixed NSE, and mobile exchange vans as their
primary source of needles and syringes. Pharmacy users had the lowest risk
profiles, although they continued to report needle sharing. Studies in
Marseille, France (Obadia et al., 1999), and Baltimore, Maryland (Riley et
al., 2000), suggest that drug users who rely on pharmacies for equipment
are more socially integrated than those who rely on NSEs. As Vlahov
(2000) noted, the availability of clean injecting equipment through pharma-
cies might result in the NSE attracting higher-risk IDUs. Therefore access to
pharmacy syringes may influence the findings of studies that compare NSE
users with non-users (Ouellet et al., 2004; Gibson et al., 2002; Bruneau et
al., 1997).

Physician Prescription Access

The Committee identified one program that offered access to needles
and syringes though physician-provided prescriptions. In 1999, a pilot
project in Rhode Island aimed to offer medical services, access to syringes,
risk reduction counseling, and referrals to other services through syringe
prescriptions from physicians (Rich et al., 2004). On the first visit, the
physician encouraged an IDU to undergo HIV testing and assessed the need
for drug treatment and other services. For IDUs who said they would
continue to inject despite advice not to, physicians prescribed up to 100
syringes, providing instructions for proper use and disposal. Participants
could then request refills over the phone, and the health clinic made other
injecting supplies available. The study found that the syringe prescription
program was feasible, and that it attracted a high-risk, underserved IDU
population. This type of program served as a link to care, and a basis for
substance abuse treatment and other medical and social services. However,
the evidence from this pilot study must be considered in light of the limita-
tions associated with a case study.

Copyright © National Academy of Sciences. All rights reserved.
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An extended analysis is available online. We declare 
that we have no confl icts of interest.
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Overdose deaths and 
Vancouver’s supervised 
injection facility

The report by Brandon Marshall and 
colleagues (April 23, p 1429),1 in which 
it is claimed that the opening of a 
supervised injection facility on Sept 21, 
2003, in Van couver, BC, Canada, was 
associated with a 35% decrease in 
overdose deaths in its immediate 
surrounding, contains serious errors.

The claim that all overdose deaths in 
Vancouver declined between 2001 and 
2005 is strongly aff ected by the highly 
questionable inclusion of the year 
2001—a year of much higher heroin 
availability and overdose fatalities 
than all subsequent years. A study 
period starting from 2002 in fact 
shows an increasing trend of overdose 
deaths both for Vancouver and for the 
Downtown Eastside area in which the 
facility, Insite, is situated (fi gure),2 the 
control areas compared in Marshall 
and colleagues’ study.

Curiously, the higher availability of 
heroin up until 2001, which declined 
by 2002 and which has remained low 
since that year, was specifi cally tracked 
in two previous articles3,4 by three of 
the current paper’s researchers and 
therein treated as extraordinary. In 
their latter 2007 study,4 the aforesaid 
three researchers noted that, in a large 
cohort of Vancouver drug users, 21% 
had reported non-fatal overdoses 
in the previous 12 months in 1997, 
dropping to 12% at the beginning of 
2001 and to 5% by the end of 2001, 
rising to 6% in 2004. They clearly 
point to reduced heroin supply as the 
reason, and yet in the Lancet paper 
specifi cally state that “we have no 
evidence that signifi cant changes in 
drug supply or purity occurred during 
the study period”, which of course was 
2001 to 2005.

Of even greater concern is the 
statement in the Lancet paper that 
“we know of no changes in policing 
policy that could have confounded 
our results”. Again, three of the 

researchers were so well appraised of 
major policing changes in the area 
immediately around Insite during 
2003, the same year it opened, that 
they wrote a 2004 article tracking 
the “displacement” of drug users 
out of the policed area around Insite 
and into other areas of Vancouver.5 
In that article they record counts of 
discarded needles reducing by 46% 
in the policed areas whereas needle 
counts in other areas of Vancouver 
increased by similar proportions. 
Most of the overdoses that were 
the subject of the question able 35% 
reduction immediately around Insite 
lay specifi cally in the 12 city blocks 
patrolled by 48–66 police added 
in 2003 and operative to this day 
(personal communication). This major 
change in policing around Insite is 
clearly the most likely cause of any real 
reductions in overdoses that might be 
found in the immediate vicinity of the 
injection facility.

Finally, Marshall and colleagues 
do not declare that 41% of British 
Columbia’s overdose mortality is non-
injection-related.6 This being the case, 
the researchers had the obligation of 
declaring the specifi c proportion of 
deaths that were non-injection-related 
in the vicinity of Insite, compared with 
the rest of Vancouver.

For the extended analysis see 
http://www.drugfree.org.au/
fi leadmin/Media/Global/
Lancet_2011_Insite_Analysis.pdf
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Authors’ reply
Gary Christian and colleagues raise 
various concerns in reference to our 
paper that showed a 35% reduction in 
overdose mortality within the vicinity 
of Vancouver’s supervised injecting 
facility. They refer to publicly available 
data from the British Columbia Vital 
Statistics Agency to argue that overdose 
deaths increased rather than decreased 
in the geo graphic area of interest 
between 2001 and 2005. This apparent 
discrepancy can be explained by several 
problem atic assumptions that underlie 
Christian and colleagues’ critique.

First, our study focused on an 
a-priori-defi ned area in close proximity 
to the supervised injecting facility that 
included 41 city blocks, the centroid of 
each being within 500 m of the facility. 
The data considered by Christian 
and colleagues refer to a much larger 
region (ie, the entire local health area) 
that includes about 400 city blocks 
(fi gure). As shown clearly in fi gure 3 of 
our paper,1 the reduction in overdose 
mortality was only noted in close 
proximity to the supervised injecting 
facility, with the eff ect diminishing 
strikingly beyond this area.

Second, although we restricted 
our analysis to deaths deemed by the 
coroner to be caused by an accidental 
illicit drug overdose, the data referred 
to by Christian and colleagues include 
all drug-induced deaths (eg, suicides 
and adverse eff ects of drugs in 
therapeutic use).2 Finally, we examined 
mortality rates as opposed to absolute 
death counts to account for changes 
in the population at risk.

Christian and colleagues further 
claim that the noted reduction in over-
dose mortality was due to increased 
heroin availability in 2001; however, 
we have previously published data to 
show that daily heroin use remained 
stable between 2001 and 2005.3,4 
These data were referenced in our 
original report. Additionally, publicly 
available assessments of the police 
crackdown to which Christian and 
colleagues refer show that this 
operation ended within weeks of the 

opening of the supervised injecting 
facility and was not ongoing as they 
claim;5 therefore, any brief displace-
ment of drug users would have 
probably resulted in a conservative 
bias by diff erentially reducing overdose 
mortality in the area of interest before 
the facility’s opening.

Finally, regarding mode of drug 
use, we note that coroners’ records 
do not indicate whether deaths were 
injection-related or not. However, if 
we restrict our analysis to records in 
which injection drug use was indirectly 
suggested, including for example 
discarded injection paraphernalia 
surrounding the decedent (ie, 85% 
of the original 89 deaths occurring 
within 500 m of the supervised 
injecting facility), our estimate for 
the reduction in overdose mortality is 
slightly greater at 36%.

The results of our study show that 
Vancouver’s supervised injecting facility 
had a localised yet signifi cant eff ect on 
overdose mortality. These facilities can 
and should be a central component of 
evidence-based responses to reducing 
drug-related harms in communities 

with a high burden of overdose related 
to injection drug use.
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Pelvic fl oor muscle 
training after prostate 
surgery

The conclusion of the scientifi cally 
robust study by Cathryn Glazener 
and colleagues (July 23, p 328),1 that 
pelvic-fl oor muscle exercise taught 
by a continence health professional 
after prostate surgery is unlikely to be 
eff ective or cost eff ective, is misleading 
and possibly erroneous. 

Glazener and colleagues should 
have considered that their intervention 
was not eff ective and provided a 
more critical appraisal of its failure. 
The intervention was weak on several 
counts but particularly lacked a 
plausible biological rationale, since 
it did not address the importance of 
control of the urethral sphincter, which 
did not rate a mention anywhere. 
Men were only—and repeatedly—
instructed to “contract the pelvic fl oor 
as if holding on to wind” and assessed 
at each of four visits per anum. This 
not only provided inappropriate 
sensory feedback but also taught 
and reinforced inappropriate motor 
control.

Lacking was the action of fl ow-
stopping, which produces an antero-
cranial movement of the urethra at 
the bladder base, owing to activation 
of the puboperineales, and activation 
of the external urethral sphincter.2 
The ability to lift the urethra more 
than 2 mm with this action has 
been correlated with early recovery 
of urinary control.2  Examination 

per anum might be a reproducible 
test of pelvic fl oor muscle function 
in men,3 but that does not make 
it a valid test of urethral sphincter 
function. Information from the 
internet4 might have reinforced such 
erroneous concepts for the 50% 
of men in the control group doing 
exercises, contributing to the lack of 
between-group diff erence and poor 
results overall.
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randomis ation effi  cacy of the two 
groups. Additionally, the hetero-
geneity of a Cochrane meta-analysis, 
to which Glazener and colleagues 
suggest that our trial added, is due to 
variability in several features, such as 
patient selection, surgeon technique 
and volume, defi nition of urinary 
incontinence, duration and frequency 
of training, and choice of control.

Second, in our trial, long-term 
physician-guided pelvic-fl oor muscle 
training until urinary continence was 
achieved or for up to 12 months proved 
to be more eff ective than no training. 
This eff ect is supported by the results 
of a randomised trial by Overgård 
and colleagues,3 which showed that 
patients who received long-term 
physiotherapist-guided pelvic-fl oor 
muscle training compared with those 
training on their own had a signifi cantly 
lower incontinence rate at 12 months 
(3 of 36 vs 11 of 39), despite a similar 
continence rate at 3 months.

Third, although in the MAPS trial1 
a pad test was not used because of 
practical diffi  culties and the apparently 
more important role of subjective 
incontinence measures, we consider it 
important to discriminate the degree 
of in continence, since in our2 and 
others’4 experience pelvic-fl oor muscle 
training seems to be more eff ective for 
mild and moderate incontinence.
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In the MAPS trial, Cathryn Glazener 
and colleagues1 noted similar high 
rates of incontinence at 12 months 
after radical prostatectomy or trans-
urethral re section of the prostate in 
patients randomised to therapist-
guided pelvic-fl oor muscle training 
or to standard care. We did a similar 
trial after radical prostatectomy,2 
which Glazener and colleagues state 
had unexplained diff erential dropout 
from the control group. We wish to 
add some comments on this matter 
as well as on other aspects of Glazener 
and colleagues’ Article.

First, the relatively high dropout 
rate (13 of 53) in the control group 
of our trial2 did not jeopardise the 
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A second letter was sent to Lancet on 6 April 2012, a letter which Lancet chose not to publish.  We 
note that the Chief Editor of Lancet is a co-Board member of a drug law reform organisation of which 
two of the authors of the erroneous Lancet study which we have here addressed are also members 

as per http://www.icsdp.org/network/scientific_board.aspx. 
 
Gary Christian 
DFA Research Coordinator 
 
 
The Lancet Editor 
 

We have read the authors’ response and respectfully repeat our request for retraction of 

the study on the grounds that the authors’ conclusions are based on demonstrable fallacies.   

The central fallacy which invalidates the study is the claim that the authors knew of no 

changes in policing that could otherwise explain their findings.  We have previously 

demonstrated that there was a police crackdown commencing at the mid-point of the study 

period so effective that drug use indicators were reduced by 46%.  This occurred precisely in 

the Vancouver city blocks where the highest concentrations of overdose mortality studied 

by the authors had previously occurred.  These policing changes readily explain the 35% 

decrease in overdose mortality around Insite claimed by the authors. 

The authors’ response also incorrectly claims that the April 2003 crackdown ceased after 6 

months, when Insite opened in September 2003.  To support that claim the authors cite a 

City of Vancouver evaluation of the crackdown.  However, if read in its entirety, this 

document clearly states, “as of August 2004, the initiative is still ongoing, albeit in a slightly 

modified form.”[i][i]  At best, the authors’ response lacks the appropriate rigour. 

 

Furthermore, we have forwarded a written statement by the Vancouver Police commander 

directing the ongoing crackdown throughout the second half of the Lancet article’s study 

period ending 2005.  This statement unambiguously contradicts the authors’ response that 

the crackdown ceased in September 2003.  There was, in fact, only a change of operational 

name for the policing crackdown (CET became BET) with no significant change in operational 

approach, personnel or strategy.  The continuation of the crackdown to this day is beyond 

conjecture.  On these grounds alone, the authors’ central claim about the impact of Insite is 

rendered invalid.  There are, however, other substantive errors in the authors’ response. 

Plummeting heroin use between 1998 and 2002, which the authors continue to deny in 

their response, is verified in another study of Vancouver’s VIDUS cohort by the same 

authors.  It states, “As indicated in Fig. 1, the proportion of participants reporting a non-fatal 

overdose has declined steadily since enrolment, with 21% of individuals reporting a non-

fatal overdose in 1997 compared with just 6% in 2004. The most substantial decline 

occurred during 2001, with the proportion of participants reporting a non-fatal overdose 

declining from 12% to 5% during this year.”[ii][ii] 

Consistent with this, Vancouver experienced a 74% decrease in heroin mortality between 

1998 and 2002, with non-fatal overdoses decreasing in the VIDUS cohort between 1997 and 

2001 (as would be expected) by 76%, as per quote above.  Yet the authors’ response cites 

largely irrelevant VIDUS cohort daily heroin use figures rather than overdose percentages, in 

a study focusing on overdose mortality.  Where Canadian heroin users were estimated to 

inject on average four times daily, daily use figures will remain relatively unchanged even 



though the average number of daily injections declines along with a 75% reduction in heroin 

supply and a 75% reduction in overdoses.[iii][iii]  Tracking non-fatal overdoses and overdose 

mortality is a more accurate measure of fluctuations in supply, as is done by these same 

researchers in two previously studies quoted in our analysis, and by Australian researchers 

correlating overdose mortality with a  heroin drought.[iv][iv]  Elevated heroin supply and 

elevated overdoses ended with 2001, making that year invalid for inclusion in the study 

period.  Its inclusion creates the illusion of a subsequent decline in overdose mortality.  In 

fact there is a trend towards an increase in overdose mortality from 2002 onwards, starting 

the year before Insite opened. 

We also note that the authors’ response claims there are flaws in our analysis.  We refute 

these as follows. 

1.     Contrary to the authors’ assertion, Vital Statistics coroner’s data are never used in 

our analysis to infer any increases in overdose deaths in the 41 block area where the 

claimed 35% decline occurred.  Rather, BC Coroner’s data is used to show that there 

was an increasing trend in overdose deaths for the CONTROL AREA of the City of 

Vancouver, and the Vital Statistics coroner’s dataset was used to show that the same 

increasing trend was true for the 400+ block area around Insite from 2002-2005. 

2.     Contrary to the authors’ assertion, we did exclude the 5 of 155 Vital Statistics deaths, 

leaving the same 150 DTES non-intentional overdoses on which the authors 

deliberated.  We thereby demonstrated increases in DTES area deaths for 400+ city 

blocks from 2002 to 2005 even after these 5 intentional/other deaths were 

excluded. 

3.       The authors are also incorrect in their statement that we failed to do an in-depth 

analysis of the 41 block area where the 35% decrease was alleged to have 

occurred.   Rather, our analysis contains a map with the exact location of all 89 

deaths within the 41 block area.  We further demonstrated that two-thirds of these 

deaths fall within the 12 block area patrolled by the 48-66 extra police deployed 

since April 2003.  This suggests that the majority of these deaths likely happened in 

the pre-Insite comparison period when these blocks were an ‘open drug scene’.  

4.       We have noted elsewhere that, “When . . . increases in overdose deaths are 

compared against population growth in both Vancouver and the DTES the increases 

in deaths well overwhelm any changes in population. The Lancet study, at Table 2, 

calculates a 3% change in Vancouver’s population between 2001 and 2005, yet drug 

deaths increased by a much greater 14% from 2002. The Lancet study calculated an 

8% increase in population for the DTES, yet drug deaths increased by 37% from 2002. 

In the scenario where all 5 intentional/other deaths, as discussed previously, 

occurred in the DTES in 2005 alone, the increase in drug deaths would still be 18%, 

well beyond the 8% population increase for that area of Vancouver.”[v][v] 

In summary, in their response to our analysis, the authors have failed to satisfactorily 

address any of our criticisms.  The Lancet Insite article therefore remains seriously flawed on 

multiple grounds.  It should be retracted. 
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STATEMENT TO LANCET 

Beat Enforcement Team (BET) -  Vancouver Police Department 2003 - 2006 

John Mc-Kay - then Officer in Charge (BET) 

Downtown East Side Vancouver - Policing Rationale 

 

The inception of what eventually became known as the Beat Enforcement Team (BET) occurred in 
early 2003.  At that time the Vancouver Police Department recognized that the Vancouver Agreement 
between 3 levels of government with the so called ” 4 Pillars approach” was going to have a major 
effect on the VPD’s ability to successfully police the Down Town East Side (DTES) of Vancouver.   
This was largely due to the harm reduction pillar which emphasized the value of the Supervised 
Injection Site which was going to be located in the heart of the DTES in the 100 block of East 
Hastings. 

While the VPD could not at the time argue against the 4 Pillars approach – harm reductionists using 
statistics and opinion on European Model success – they believed that there had to be some control 
over the situation in the DTES because of the impact on the community once the dealers figured out 
that their clients were not being charged and indeed allowed to be in possession of the drugs.  VPD 
feared that there would be a free for all and open warfare between dealers who wanted a greater 
share of the clientele.  As well, the harm reduction philosophy might bring “drug tourists “into the area 
which would add to the policing problem. 



                                                                                                                                                        
Closely associated to the drug use in the DTES was the movement of stolen property into the local 
pawnshops of which there were 49 in the immediate area.  Selling stolen property was a method of 
obtaining hard cash for the purpose of buying drugs. 

In order to maintain some control over the potential outcomes of the new harm reduction philosophy 
the VPD began what was known at the Beat Enforcement Team.  This unit was made up of 4 squads 
of police, administration staff, and a police Inspector totaling 65 personnel. 

The unit consisting of 65 officers was originally named CET for Citywide Enforcement Team.  The 
name was used because other parts of the city also wanted more beat cops so the effort in the DTES 
was disguised as a unit that could go anywhere to patrol, hence the name "Citywide Enforcement 
Team." The original concept under Inspector Doug Lepard, the OIC CET, and DCC, Bob Rich, was to 
have members stand on the corner and intercept drugs and stolen property.  They had a high profile 
and there was some success with the mandate which was to disrupt the flow of stolen property etc. 

The mission of BET was to interrupt the flow of stolen property and disrupt the trafficking of drugs in 
the area.  As the officer in charge of the unit from September 2003 – September 2006 it was my role 
to achieve these goals.   

In order to achieve these goals I spent as much time on the street as possible learning and from 
several good civilian contacts who had been working in the area for years I was able to glean a lot of 
background knowledge about the people and the issues around addiction.  I implemented a 
combination of surveillance, undercover work, high presence uniform police and intelligence driven 
tactics.  In a nutshell we shut down all but 7 pawnshops for failure to comply with the law on property 
and due to specifically targeted undercover operations we gained a lot of success in getting rid of the 
dealers.  Many of these operations such as Operation Lucille, New Boy, became high profile media 
covered events. 

It is my understanding that the effect of 65 police officers in the DTES is negated in the Lancet 
analysis produced by the harm reduction proponents.  That attitude is much too convenient for them 
because the truth of the matter is that the police were integral to the lowered death rates by being on 
the street and in and out of the various Single Residence Occupancy hotels in which the addicts 
reside.  The projects and contacts that police made in SROS and on the street with the mentally ill 
also helped to lower death rates because of the positive nature for the most part of the officers 
assigned to that beat. 

John McKay - Principal 
Defensive Tactics Institute 
www.dtidefensivetactics.com 
Cell: 604-785-5580 
Bus: 604-541-8467 
Email: john_mckay@shaw.ca 
Loyalty above all; except Honour! 
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A B S T R A C T

Background: MDMA markets have undergone substantial changes internationally, with increasing manufacture
of high purity MDMA recorded. This study examined trends in MDMA-related deaths in Australia, investigating
characteristics, circumstances and toxicology of these deaths.
Methods: Analysis of MDMA-related deaths in Australia between 2001 and 2018, extracted from the National
Coronial Information System (NCIS). Deaths were categorized into (1) drug toxicity deaths, where MDMA (with
and without other drug) toxicity was considered by the coroner to be the underlying cause of death; and (2)
other cause deaths, with MDMA (with and without other drug) intoxication/toxicity considered contributory to
death.
Results: 392 deaths were identified, with a median age of 26 years. 81% were male. Females were significantly
younger than males (24 vs. 27 years). Two-thirds (62%) of deaths were attributed to drug toxicity (48% multiple
drug toxicity and 14% MDMA toxicity alone), and one third (38%) to other causes (predominantly motor vehicle
accidents) with MDMA recorded as a contributory factor. Death rates increased significantly between 2001 and
2007, declined between 2008 and 2010, and increased again between 2011 and 2016. Median MDMA con-
centration was 0.45 mg/L, and was significantly higher amongst females than males (0.70 vs. 0.42 mg/L). Deaths
attributable to MDMA toxicity alone had a significantly higher blood MDMA concentration than multiple drug
toxicity deaths (1.20 vs. 0.43 mg/L).
Conclusions: Deaths occurred predominantly among males in their mid-twenties, with females likely to be sig-
nificantly younger. Three marked periods of trends in death rates (increases and declines) were observed,
consistent with international supply trends. While most deaths were due to multiple drug toxicity, a notable
proportion were attributed solely to MDMA toxicity.

Introduction

There are an estimated 22 million users of 3,4-methylenediox-
ymethamphetamine (MDMA, ‘ecstasy’), with an estimated 0.4% of the
global population reporting recent use (United Nations Office on Drugs
& Crime, 2018). Over the past decades MDMA markets across Europe,
where the majority of MDMA is manufactured (European Monitoring
Centre for Drugs & Drug Addiction, 2016), have undergone substantial
changes with implications for use and harm. An international shortage
in 2008 of the precursor safrole, used to manufacture MDMA, impacted
on the availability and use of MDMA globally up until 2010
(European Monitoring Centre for Drugs & Drug Addiction, 2016;
Mounteney et al., 2018). Since then, however, MDMA manufacture,
use, seizures and purity have been increasing in Europe, the United
States, the United Kingdom, central America and Australia
(European Monitoring Centre for Drugs & Drug Addiction, 2018;

Home Office Statistics, 2018; Mounteney et al., 2016; 2015;
Substance Abuse & Mental Health Services Administration, 2015,2018;
United Nations Office on Drugs & Crime, 2018). Moreover, during this
period the purity of MDMA appears to have increased, with the use of
high purity crystalline forms becoming more prevalent (
Mounteney et al., 2016).

Increased manufacture, purity and prevalence of MDMA use is of
concern as the drug is associated with a range of harms. MDMA is a
psychostimulant and shares effects with methamphetamine and am-
phetamine such as increased arousal and alertness. This can result in
adverse effects such as muscle tension, jaw clenching and tooth
grinding (Kalant, 2001). Elevated heart rate and blood pressure are also
common and can fluctuate for days after MDMA consumption
(Kalant, 2001). As a result of the pharmacokinetic actions related to
MDMA use, the more serious adverse effects include hypertension,
hyperthermia, serotonin syndrome, seizures, stroke, hyponatremia and
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cardiac arrest, as well as an elevated risk for traumatic injury and
suicide (Darke, Duflou, Kaye, Farrell & Lappin, 2019; Darke, Lappin &
Farrell, 2019; Elliott, 2005; Kaye, Darke & Duflou, 2009;
Schifano, 2004). The mechanisms of MDMA-related death are complex
and some, including hyperthermia, involve multiple factors including
not only the pharmacologic action of MDMA (which impedes the
temperature-regulating center in the brain) (Green, O'Shea & Colado,
2004) but also other factors such as environment (dancing in high
temperatures in crowded spaces) (Darke, Lappin et al., 2019) . Hypo-
natremia, (low sodium concentration in the blood) may lead to seizures
and coma, and has been documented in the context of over-hydrating in
a hot environment following MDMA consumption (Darke, Duflou et al.,
2019). Serotonin syndrome, characterised by marked increases of the
neurotransmitter serotonin being released following consumption (re-
sulting in seizures and coma), cardiac arrest, and intracranial hemor-
rhage have also been documented in MDMA-related deaths
(Schifano, 2004).

The relationship between MDMA consumption and the experience
of adverse effects is also complex, with some research suggesting that
the probability of these experiences increases rapidly with MDMA doses
exceeding 120 mg (Brunt, Koeter, Niesink & van den Brink, 2012),
while other research suggests that adverse effects may in part be driven
by individual differences in the metabolic processing of MDMA
(Kalant, 2001).

Previous work has examined the number of MDMA-related deaths in
Australia between 2000 and 2005 (Kaye, Darke & Duflou, 2009),
however, given the substantial changes over the past decade in MDMA
markets internationally, more contemporary investigation of these
deaths is crucial. This study extends previous work, reporting median
concentrations of MDMA reported in postmortem toxicology. Analysis
of coronial data provides a unique opportunity to differentiate MDMA-
related deaths from amphetamine-related deaths (using objective tox-
icology data and coroner attributed medical cause of death fields),
which is not possible using deaths data that are coded under the current
ICD-10 coding system (World Health Organization, 2010).

Aims

1 Describe trends in MDMA-related death rates in Australia 2001 to
2016;

2 Describe the characteristics and circumstances of MDMA-related
death; and

3 Describe the toxicology of MDMA-related deaths.

Methods

National coronial information system (NCIS)

The NCIS is an online database containing information relating to
all deaths that are reportable to the coroner. Cause of death is ascer-
tained by a forensic pathologist and documented on the autopsy and
coroner's report. The forensic pathologist may report on: i. the direct
cause of death, ii. the antecedent cause, and iii. other significant con-
ditions associated with the death. Although it varies from one jur-
isdiction to another in Australia, a death is generally reportable to a
coroner where: the person died unexpectedly and the cause of death is
unknown; the person died in a violent and unnatural manner; the
person died during or as a result of anaesthesia and/or various medical
and surgical procedures; the person was ‘held in care’ or in custody
immediately before they died; a medical practitioner has been unable to
issue a death certificate stating the cause of death; or the identity of the
decedent is unknown.

Categorization of deaths

Only deaths where MDMA was considered by the coroner to be the

underlying cause of death (with or without other drug toxicity) and
deaths where MDMA toxicity or intoxication were considered con-
tributory to the death were included. Deaths were selected if the
medical cause of death (underlying and contributory) was noted as
MDMA toxicity. In the case of multiple drug toxicity deaths, if MDMA
was noted by the coroner as one of the drugs, these deaths were in-
cluded. Deaths where MDMA was detected in toxicology but the cor-
oner attributed the death to causes unrelated to MDMA and where
MDMA toxicity was not noted as the medical cause of death, were ex-
cluded. MDMA related deaths were identified from the NCIS for the
period July 2000 to November 2018. Trends over time are only shown
for deaths occurring between 2001 and 2016, given that data for 2000
only represent a 6-month period, and that 2017 and 2018 data are
likely to be incomplete.

Circumstances of death

Investigative reports, including police narratives, autopsy and cor-
oners’ findings, and toxicology reports are attached to most death cases
in the NCIS. These reports were searched for the location of where the
death occurred to determine the proportion of deaths that occurred in
public locations such as music festivals or events, and in private loca-
tions. Coroners findings and toxicology reports were used to assess the
presence and contribution of other drugs to MDMA-related deaths.

Toxicology

Toxicological data were reported for MDMA, other psychostimu-
lants, hypnosedatives, alcohol, opioids, cannabis (Δ-9-THC), GHB, ke-
tamine, antidepressants and antipsychotics. In cases of hospitalization
prior to death, antemortem blood samples taken on or near admission
to hospital were reported, and drugs administered by hospital and
medical staff excluded.

Statistical analyses

MDMA death rates per 100,000 population aged 15–64 were cal-
culated using estimates of the resident population of Australia at June
of each year (Australian Bureau of Statistics, 2016). Rates were mod-
elled using negative binomial regression where there was over-disper-
sion, and Poisson regression where there was not (Coxe, West & Aiken,
2009). Trends were analysed within three distinct time periods: Time
period 1 (2001–2007) prior to the global shortage of the precursor
safrole, Time period 2 (2008–2010) during which the shortage occurred
and reduced MDMA use and availability was recorded, and Time period
3 (2011–2016), during which an increase in international MDMA
availability and use was recorded, as well as increases in drug purity.
For dichotomous categorical variables, odds ratios (OR) and 95% con-
fidence intervals (95% CI) were reported. Where distributions were
highly skewed, medians were reported, and differences assessed using
the Mann–Whitney U test. Analyses for trends in rates of deaths were
made using SAS 9.4 (Inc., 2013). All other analyses were conducted in
SPSS 23.0 (IBM inc., 2016).

Ethics approval

Ethics approval to access the NCIS was granted by the Victorian
Department of Justice and Community Safety and the University of New
South Wales Human Research Ethics Committee.

Results

392 MDMA-related deaths were identified during the period
2000–2018, 62% of which were due to drug toxicity. MDMA-related
death rates fluctuated between 2001 and 2016, with three distinct
trends apparent (Fig. 1). MDMA-related death rates increased between
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2001 and 2007 (p<0.01), declined significantly between 2008 and
2010 (p<0.0001), and increased significantly from 2011 to 2016
(p<0.0001). Increases during this period were driven in part by mul-
tiple drug toxicity deaths (p<0.0001). The number of deaths increased
from 7 in 2001 to 33 in 2008, declined to 9 in 2010, and increased to 48
in 2016. These trends were evident for both drug toxicity and other
cause deaths (Fig. 1). Rates of MDMA-related deaths were higher
among males than females, and increases in these deaths were largely
driven by males (Fig. 2).

Characteristics

Deaths occurred predominantly among males (81%), with a median
age of 26 (range 15–58) (Table 1). Females were significantly younger
than males (24 v 27 years, U = 9036.5, p<0.01). Most decedents
(62%) were employed, and a fifth were married or in a defacto re-
lationship. More than half (56%) of all incidents occurred in a private
location, as did three-quarters of the toxicity incidents. Significantly

higher proportions of drug toxicity incidents occurred in private loca-
tions (73%) compared to other cause incidents (29%) (OR 2.6, 95% CI
2.3–4.4, p<0.0001) (Table 1).The most common public location was
streets/roadways, followed by outdoor areas (parks, beaches and

Fig. 1. Rates of MDMA-related deaths
per 100,000 population, Australia
2001 to 2016
Time Period 1: 2001–2007, prior to the
global shortage of the precursor safrole
(used to manufacture MDMA)
Time Period 2: 2008–2010, during the
precursor shortage and a period of re-
duced MDMA use and availability
Time Period 3: 2011–2016, after the
precursor shortage, and a period of
increased MDMA use and availability.

Fig. 2. Rates of MDMA-related deaths
per 100,000 population by gender,
Australia 2001 to 2016
Time Period 1: 2001–2007, prior to the
global shortage of the precursor safrole
(used to manufacture MDMA)
Time Period 2: 2008–2010, during the
precursor shortage and a period of re-
duced MDMA use and availability
Time Period 3: 2011–2016, after the
precursor shortage, and a period of
increased MDMA use and availability.

Table 1
Characteristics of MDMA-related deaths by cause of death, Australia.

Total deaths
n = 392
% (n)

Drug toxicity
n = 244
% (n)

Other cause
n = 148
% (n)

Demographics
Median age (range) 26 (15–58) 26 (15–56) 25 (16–58)
Male 81 (318) 77 (188) 88 (130)
Employed 62 (242) 59 (145) 66 (97)
Married/Defacto 20 (77) 20 (48) 20 (29)
Location
Private location 56 (220) 73 (177) 29 (43)
Public location 44 (172) 27 (67) 71 (105)
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countryside). Only 7% (n = 17) of drug toxicity incidents occurred at
music festivals or dance parties.

Cause and intent of death

Two thirds (62%) of deaths were attributed to drug toxicity
(Table 2). Approximately half of all deaths were attributed to multiple
drug toxicity, and one seventh to MDMA toxicity alone. The remaining
deaths (38%) were due to other causes, with MDMA considered as
contributing to death (Table 2).

The overwhelming majority (84%, n = 206) of drug toxicity deaths
were accidental, with 13 (5%) attributed to deliberate self-poisoning
(i.e. suicide), and intent undetermined among the remaining 25 (10%)
drug toxicity deaths.

One third (29%) of other cause deaths were due to traumatic acci-
dents (predominantly motor vehicle accidents), with MDMA considered
as contributing to the death. Small proportions of other cause deaths
were due to violent suicide (6%), and disease (3%).

Gender differences were apparent in relation to the cause of death,
with deaths among females significantly more likely to be attributed to
drug toxicity than among males (OR 1.3, 95% CI 1.1–1.5). Specifically,
women were significantly more likely to die as a result of MDMA
toxicity alone than men (OR 3.3, 95% CI 2.0–5.3). Investigating other
causes of death, women were significantly less likely to die as a result of
a traumatic accident than men (OR 0.5, 95% CI 0.2–0.9).

Among females, where death was attributed to drug toxicity, the
median age was 5.5 years younger than among males (22 vs. 27.5 years,
U = 3496.5, p<0.001). There was no difference in the age of females
and males where death was attributed to other causes (25.5 vs. 25
years) (Table 2).

Toxicology

Toxicology data were available in 342 of the deaths (87%) (50 cases
did not have data available), with MDMA detected in all deaths. The
median blood MDMA concentration was significantly higher amongst
females than males among all deaths (U = 7081.5, p<0.05) and drug

toxicity deaths (U = 3236.0, p<0.05) (Table 3). Deaths attributable to
MDMA toxicity alone had a significantly higher blood MDMA con-
centration than multiple drug toxicity deaths (U = 2189, p<0.001).
There were no differences in median blood concentrations between
intentional drug toxicity and accidental drug toxicity deaths. Overall,
drug toxicity deaths had significantly higher blood MDMA concentra-
tions than other cause deaths (U = 10,611.5, p<0.01). Median MDMA
concentrations over time varied widely and small numbers prevent
confident interpretation of these trends (data not shown).

Other substances were commonly detected in addition to MDMA in
post-mortem toxicology (Table 4). Psychostimulants (54%) (pre-
dominantly methamphetamine: 82% of psychostimulants; 44% of all
toxicology cases) were the most common drug, followed by alcohol
(43%), opioids (30%), cannabis (25%), benzodiazepines (23%) and
antidepressants (11%). Other drugs such as ketamine, GHB, PMA,
methcathinone, MDPV and MDEA were each detected in less than 10%
of deaths.

Discussion

The current study provides novel data on long-term trends in MDMA
deaths, their toxicology and the circumstances in which they occurred.
Decedents were aged, on average, in their mid-twenties, were pre-
dominately male and likely to be employed. Females were on average
three years younger than their male counterparts.

There appeared to be three distinct periods of MDMA deaths across

Table 2
Cause and intent of MDMA-related deaths, Australia.

All deaths Total
n = 392
% (n)

Female
n = 74
% (n)

Male
n = 318
% (n)

Drug toxicity 62 (244) 76 (56) 59 (188)
Multiple drug toxicity 48 (189) 43 (32) 49 (157)
MDMA toxicity only 14 (55) 33 (24) 10 (31)
Other cause 38 (148) 24 (18) 41 (130)
Traumatic accident 29 (115) 19 (14) 32 (101)
Violent suicide 6 (23) 3 (<5) 7 (21)
Disease 3 (10) 3 (<5) 3 (8)

Table 3
Median blood concentrations of MDMA by cause of death and gender, Australia.

All deaths
n = 342*
mg/L
median (range)

Males
n = 279
mg/L
median (range)

Females
n = 63
mg/L
median (range)

Drug toxicity 0.59 (0.01–64.00) 0.50 (0.01–64.00) 0.85 (0.02–22.00)
Multiple drug toxicity 0.43 (0.01–22.00) 0.42 (0.01–9.40) 0.70 (0.02–22.00)
MDMA toxicity 1.20 (0.04–64.00) 1.30 (0.07–64.00) 1.10 (0.04–11.50)
Intentional toxicity 1.40 (0.01–64.00) 1.40 (0.01–64.00) 22 (22.00–22.00)
Accidental toxicity

0.60 (0.01–17.00) 0.50 (0.01–17.00) 0.90 (0.04–11.50)
Other cause 0.30 (0.01–8.40) 0.30 (0.01–8.40) 0.36 (0.17–5.10)
All Deaths 0.45 (0.01–64.00) 0.42 (0.01–64.00) 0.70 (0.02–22.00)

⁎ 50 cases did not have toxicology results available.

Table 4
Presence of other drugs in toxicology by cause of death, Australia.

Drug Total
n = 342*
% (n)

Drug toxicity
n = 215
% (n)

Other cause
n = 127
% (n)

No other drug detected 15 (51) 21 (45) 5 (6)
Psychostimulants 54 (183) 55 (119) 50 (64)
Methamphetamine 44 (150) 44 (94) 44 (56)
Cocaine 15 (50) 19 (41) 7 (9)
PMA# 3 (9) 4 (9) 0 (0)
Other^ 3 (9) 8 (18) 7 (9)

Alcohol 43 (148) 29 (62) 68 (86)
Opioids 30 (104) 46 (98) 5 (6)
Cannabis 25 (87) 18(39) 38 (48)
Benzodiazepines 23 (80) 33 (70) 8 (10)
Antidepressants 11 (39) 15 (32) 6 (7)
Ketamine 4 (13) 5 (10) <5
GHB 3 (11) 5 (11) 0 (0)
Antipsychotics 3 (9) 4 (8) <5

# Paramethoxyamphetamine.
^ including methcathinone, 3,4-Methylenedioxy-N-ethylamphetamine -

MDEA, methylenedioxypyrovalerone – MDPV, and 3′,4′-Methylenedioxy-α-
pyrrolidinobutiophenone – MDPBP.

⁎ 50 deaths did not have toxicology results available.
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the study: a marked increase between 2001 and 2007, a sharp decline
between 2008 and 2010, and another marked increase between 2011
and 2016. During the latter period rates rose to exceed the peak of the
first period. Notably, these patterns were observed for both toxicity and
other cause deaths. These trends are consistent with changes in inter-
national MDMA market indicators, with the global shortage of the
precursor safrole in 2008 having a major impact on MDMA manu-
facture and use globally, and the global increases in MDMA manu-
facture and use observed from 2011 onwards (European Monitoring
Centre for Drugs & Drug Addiction, 2018; Mounteney et al., 2018;
United Nations Office on Drugs & Crime, 2018). Global MDMA markets
in the most recent period have also been characterised increasingly by
higher purity MDMA being manufactured (Mounteney et al., 2018).

Despite much of the media attention on MDMA-related deaths fo-
cusing on deaths that occur at public events, more than half of all
deaths (and three-quarters of drug toxicity deaths) in this study oc-
curred in private locations, largely at home. Only 7% of drug toxicity
deaths (and 4% of all deaths) occurred at music festivals or dance
parties.

There were notable findings concerning MDMA blood concentra-
tions. MDMA -related deaths attributed to drug toxicity had MDMA
concentrations approximately twice that of MDMA-related deaths due
to other causes. Moreover, deaths attributed solely to MDMA toxicity
had concentrations three times that of those attributed to multiple drug
toxicity. The higher concentration seen amongst female drug toxicity
deaths (although not for other cause deaths) was marked, and puzzling,
perhaps reflecting behavioural or, as has been suggested, physiological
differences (Allott & Redman, 2007).

Concomitant drug use was prevalent among these deaths, with other
psychostimulants most commonly detected in addition to MDMA. All
psychostimulants place stress upon the cardiovascular system, and
toxicity deaths are primarily due to these cardiovascular effects
(Darke Lappin et al., 2019; Karch, 2015). The use of multiple psy-
chostimulants is likely to increase the probability of psychostimulant
toxicity. The high levels of alcohol detected among these MDMA-re-
lated deaths are also relevant. This finding is consistent with research
among MDMA consumers showing that one-third of this group engages
in high-risk drinking patterns in combination with their MDMA use
(Kinner, George, Johnston, Dunn & Degenhardt, 2012). The use of al-
cohol with methamphetamine increases heart rate and blood pressure
beyond that seen for methamphetamine use alone
(Kirkpatrick, Gunderson, Levin, Foltin & Hart, 2012). The use of both
these drugs in conjunction with MDMA is likely to increase the risk of a
toxic reaction. Finally, there was frequent concomitant use of phar-
maceutical drugs particularly benzodiazepines and antidepressants.
Previous reports have noted the potentially fatal drug interactions be-
tween MDMA and a range of antidepressant drugs which may increase
risk for a number of harms including serotonin toxicity
(Pilgrim, Gerostamoulos & Drummer, 2011). Less is known about the
interaction between MDMA and the use of central nervous system de-
pressants such as benzodiazepines and opioids (Schifano, 2004). Of
note, there were less than 10 deaths where known contaminants (e.g.
paramethoxyamphetamine – PMA and dextromethorphan) were de-
tected, and less than 10 deaths where other synthetic analogues (e.g.
methylenedioxypyrovalerone – MDPV, methcathinone) were detected.

The findings of this study have clinical and public health implica-
tions. Importantly, the findings clearly show that fatal MDMA toxicity
may occur in the absence of another substance. Harm reduction mes-
sages tend to focus on the risks associated with contaminants contained
in MDMA (Kinner et al., 2012), however consumers need to be made
aware of the dangers associated with MDMA toxicity alone. Given the
age of decedents reported in this study, engagement of young con-
sumers in the delivery of these messages is crucial. The preponderance
of incidents occurring in private locations also suggests that dis-
semination of messages across a range of settings (e.g. secondary and
tertiary education institutions, nightclubs and music festivals) is

warranted. Research has shown that peer led interventions, delivering
harm reduction messages about the risks of MDMA are effective in
engaging young consumers attending nightclubs and festivals
(Bleeker et al., 2009), and increased funding for peer education was
amongst the key recommendations made by a recent government report
into MDMA related harms (New South Wales Government, 2018). The
role of other substances in increasing the likelihood of a toxic reaction
also needs to be emphasised. Consistent with other research
(Darke, Degenhardt & Mattick, 2007; Roxburgh et al., 2017), the ma-
jority of drug toxicity deaths in this study were due to MDMA in
combination with other drug toxicity. This highlights the need for
messages specifically targeting the dangers associated with concomitant
MDMA and other substance use, and further research on these issues is
required. Investigating the mechanism of death involved in MDMA
fatalities is also an important focus for future research. Onsite medical
support as well as spaces to rest have been successful harm reduction
strategies employed at large scale events, and continued support for
these services is important. Messages around the potential increased
neurotoxicity of combining MDMA with other substances including
alcohol, the potential for toxic reactions of overheating and over-
hydrating, and seeking medical assistance early, are critical to reduce
MDMA-related harms in these environments. Finally, drug checking
(both fixed-site and field-based) services have been in operation in
Europe since the 1990s (Barratt, Kowalski, Maier & Ritter, 2018;
Brunt, 2017), and more recently in the United Kingdom (UK), North
America and Australasia (Barratt et al., 2018; Measham, 2019). Drug-
checking services provide an opportunity to engage with young MDMA
consumers, who may not be in contact with other services
(Degenhardt et al., 2009; Measham, 2019), about the risks associated
with MDMA use.

Strengths and limitations

A major strength of this study was the ability to differentiate deaths
due to MDMA from amphetamine-related deaths, which is not possible
using deaths data that are coded under the current ICD-10 coding
system (World Health Organization, 2010). Another major strength was
the use of investigative reports to report objective toxicology data on
median MDMA blood concentrations and other drugs involved in these
deaths. Finally, the availability of historical data from the NCIS over a
period of 15 years provides a valuable opportunity to analyze longer-
term trends in MDMA-related deaths at a national level.

As with all studies, however, limitations need to be considered.
Firstly, the study may not have captured all the deaths that occurred
within the study period, as not all deaths may have been reported to a
coroner. Due to the complexities of coronial investigations, with some
likely to be ongoing, some deaths may not yet be captured in the NCIS.
Secondly, the study will not have captured deaths attributed to other
drugs that were sold as MDMA to a decedent. Thirdly, it was not pos-
sible to account for the amount of MDMA consumed prior to death as in
many cases this data was not reported. Finally, care must be taken in
extrapolating these findings to other populations of MDMA users. The
characteristics of these deaths were, however, comparable to those re-
ported elsewhere.

Conclusions

MDMA-related deaths predominantly occurred among males aged in
their mid-twenties, with females significantly younger than their male
counterparts. Most incidents occurred in private locations. Three
marked periods of increases and declines in death rates were observed,
consistent with international MDMA supply trends. While most deaths
were due to multiple drug toxicity, a notable proportion were attributed
solely to MDMA toxicity. Also of note, almost one-third of deaths were
due to accidents (predominantly motor vehicle accidents) that occurred
during MDMA intoxication.
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Engagement with young consumers about the risks associated with
MDMA use alone, and in combination with other drugs, is critical,
particularly in the context of rapidly changing drug markets globally,
and the increasing purity of MDMA being manufactured (
Mounteney et al., 2018). Implementation of harm reduction strategies
across multiple settings is crucial.
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