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Abstract: There is now compelling evidence that

harm reduction approaches to HIV prevention

among injecting drug users are effective, safe

and cost-effective. The evidence of effectiveness

is strongest for needle and syringe programs and

opioid substitution treatment. There is no convin-

cing evidence that needle and syringe programs

increase injecting drug use. The low prevalence

(,1%) of HIV among injecting drug users reflects

the early adoption and rapid expansion of harm

reduction in Australia. Countries that have pro-

vided extensive needle and syringe programs and

opioid substitution treatment appear to have

averted an epidemic, stabilised or substantially

reduced the prevalence of HIV among injecting

drug users. However, despite decades of vigorous

advocacy and scientific evidence, the global cov-

erage of needle and syringe programs and opioid

substitution treatment falls well short of the levels

required to achieve international HIV control.

In response to the newly recognised threat of human

immunodeficiency virus (HIV) among and from injecting

drug users (IDUs), needle and syringe programs (NSPs)

were first established in the mid-1980s in the Netherlands

and the United Kingdom, followed by Australia.1 At the

time, therewas no evidence thatNSPs or any othermeasures

would be effective, safe or cost-effective in controlling HIV

in this population. However, it appeared highly plausible

that a package of prevention measures might be effective.

This combination included educating drug users about the

risks that they faced from sharing injecting equipment,

providing IDUs with sterile injecting equipment while

removing used injecting equipment from circulation,

increasing access to drug treatment, particularly methadone

maintenance, and themeaningful involvement of drug users

in responding to the epidemic. This package of measures

came to be known as ‘harm reduction’.2–4

A quarter century later, we have accumulated evidence of

the effectiveness, safety and cost-effectiveness of the harm

reduction approach to HIV prevention among IDUs. Harm

reduction is one of the most effective and cost-effective

measures in the entire HIV prevention repertoire. This

article explores the evidence.

Effectiveness of needle and syringe programs
A2004 review of the evidence of the effectiveness of NSPs

commissioned by the World Health Organization (WHO)

found that a conservative interpretation of the published

data fulfilled at least six of the nine criteria described by

Bradford Hill for causality (strength of association, repli-

cation of findings, temporal sequence, biological plausi-

bility, coherence of evidence, and reasoning by analogy)

and all six additional criteria (cost-effectiveness, absence

of negative consequences, feasibility of implementation,

expansion and coverage, unanticipated benefits, and appli-

cation to special populations).5 The principal finding of

the WHO review, that there was compelling evidence of

effectiveness, safety and cost-effectiveness of NSPs, was

consistent with eight reviews of the evidence conducted by

or commissioned by the United States of America (USA)

government agencies.6–13 TheWHO review recommended

that authorities in countries affected or threatened by HIV

among IDUs should rapidly establish and expand NSPs to

the scale of the affected population.

The three Bradford-Hill criteria that were not met were

specificity of association, biological gradient and experi-

mental evidence. The lack of specificity of association

arises from the fact that NSPs also reduce infection with

hepatitis C. NSPs have not had the same dramatic impact

on the hepatitis C epidemic because of the higher viral

infectivity and parenteral transmission efficacy of hepatitis

C14 and because NSPs were established decades after

hepatitis C became prevalent among IDUs in Australia.15
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Since the WHO review, evidence of a biological gradient

for NSPs has become available, with HIV incidence in

New York found to be inversely correlated with the

number of sterile needles and syringes provided.16

Experimental evidence for NSPs in the form of a rando-

mised-controlled trial, considered the highest level of

evidence in the ranking scheme, has not been possible

because of the logistical and ethical problems of randomly

assigning NSP access to individual or groups of IDUs.17

While the hegemony of the evidence-based medicine

framework now extends into all areas of health,18–20 there

is increasing debate regarding its appropriateness for using

these forms of evidence for assessing some public health

interventions.21,22

After two decades there is still no evidence that NSPs

reduce the age of initiation, increase the frequency of

injecting or prolong the duration of drug injecting careers.5

Cost-effectiveness of needle and syringe programs
An analysis of 778 years of data from 103 cities around

the world found that cities that had ever had NSPs had

an average annual decrease in HIV prevalence of 18.6%,

compared with an average annual increase of 8.1% in cities

without NSPs.23 A subsequent study estimated that, between

2000 and 2009, NSPs had directly averted over 32 000 new

HIV infections in Australia. During 2000–2009, gross fund-

ing for NSPs was $AUD243 million. Savings of health-care

costs were estimated to be $AUD1.28 billion. For every

dollar invested in NSPs, more than four dollars was returned

in direct health-care cost-savingswithin ten years. If the costs

and productivity gains and losses of individual IDUs are

considered, then the net present saving ofNSPs is $AUD5.85

billion. This means that for every dollar invested in NSPs

between 2000 and 2009, $AUD27 was returned in cost

savings.24

Effectiveness of opioid substitution treatment
The best evidence of the effectiveness of drug dependence

treatment in preventing HIV transmission among IDUs is

for opioid substitution treatment programs using metha-

done and buprenorphine.25–27 The evidence is much stron-

ger for methadone than for buprenorphine treatment.27,28

Methadone substantially reduces drug injecting and

thereby the sharing of injecting equipment.26,29 Seropre-

valence studies suggest that reductions in injecting risk

behaviour can result in reductions in HIV infection but

relatively few (expensive and difficult) seroincidence

studies have been published.30–32 However, little is known

about any impact of abstinence-based treatment on risk

behaviour or HIV prevalence and incidence. Most coun-

tries provide a range of options even though there is much

better evidence for opioid substitution treatment. Countries

that have provided extensive NSPs and opioid substitution

treatment appear to have averted an epidemic, stabilised or

substantially reduced the prevalence of HIV among IDUs.

Health education of injecting drug users
There is no rigorous evidence that educating IDUs about the

risks of HIV or community development approaches per se

helps to reduce the spread of the infection. However, the

effectiveness of these interventions is plausible and they are

inexpensive. Moreover, evidence from recent US rando-

mised-controlled trials indicates that behavioural interven-

tions, including peer-driven interventions, reduce the risk

of HIV and hepatitis C acquisition by encouraging safer

behaviours and increasing access to health services.33,34

Effectiveness of drug law enforcement
The effectiveness, cost-effectiveness and lack of serious

unintended negative consequences of harm reduction5,35

stands in stark contrast to the relative ineffectiveness, cost-

infectiveness and serious unintendednegative consequences

of drug law enforcement.36 Yet drug law enforcement is the

mainstay of the response to illicit drugs by governments in

Australia and other countries and the major beneficiary of

government resources.37 An increasing number of studies

suggest that vigorous drug law enforcement can inadver-

tently increase the potential for transmission of HIV and

other bloodborne infections among IDUs.38–43

Adoption of harm reduction approaches
The scientific debate about harm reduction is now over.

Harm reduction approaches toHIV prevention among IDUs

have faced relentless international and national opposition

and criticism. But they are now accepted as mainstream

global drug policy. Almost all agencies of the United

Nations with responsibility for drug policy now support

harm reduction. NSPs have been established in 70 countries

and opioid substitution treatment is available in 82 countries

including 66 countries which provide both interventions.44

However there is no room for complacency. Globally,

IDUs are estimated to account for 10% of people living

with HIV.44 In Australia, approximately 30–40 HIV noti-

fications each year are attributed solely to injecting drug

use.45 Mathematical modelling suggests that while HIV

remains low and stable among IDUs, even relativelyminor

reductions in current levels ofNSP coverage could result in

a significant increase in incident infections.46 Moreover,

if an HIV epidemic were to eventuate among IDUs in

Australia, it is likely that this would involve one or more

vulnerable populations with poor HIV prevention access

and coverage. This includes IDUs from Aboriginal and

Torres Strait Islander communities24 and culturally and

linguistically diverse backgrounds, especially ethnic
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Vietnamese,47 and incarcerated IDUs.48 Despite evidence

of major benefits of prison NSPs in the absence of

significant negative consequences and ample documenta-

tion of injecting drug use in Australian prisons, repeated

efforts to establish these facilities have proved unsuccess-

ful.49 Moreover, as in other settings, the success in chan-

ging injecting risk behaviour has not been matched by

changes in sexual risk behaviour among IDUs in Australia.

Harm reduction has had little impact on the sexual trans-

mission of HIV among and from IDUs. Particular attention

is required for the provision of harm reduction strategies to

bridge populations (such as men who have sex with men

and sex workers who are also IDUs).

The evidence-basedmedicine framework emerged after the

international community began to deal with the threat of an

HIV epidemic among IDUs.This experience should remind

public health practitioners and policy makers of the risks of

applying this framework too mechanistically. Evidence-

based medicine provides little guidance when dealing with

newly emerging major health threats where there has been

insufficient time to evaluate a range of options. However,

after more than two decades of advocacy and a robust body

of evidence supporting the effectiveness of harm reduction

in preventing HIV among IDUs, global coverage remains

grossly inadequate.44 While Australia has the second

highest rate of needle and syringe coverage in the world

(213 clean needles per IDU per year), globally only 8% of

IDUs have had access toNSPs in the previous yearwith less

than half the countries with known IDU populations pro-

viding access to opioid substitution treatment.44 The global

average is still only 22 needles and syringes per IDU per

year.44 Globally, only 8% of IDUs receive opioid substitu-

tion treatment while only 4% of HIV-positive IDUs receive

antiretroviral treatment. Funding for global harm reduction

amounts to $US180million per year of an estimated annual

requirement of $US 2.13 billion.50 These disparities are

particularly apparent in some countries in South East Asia

where HIV prevention for IDUs is further hampered by

repressive legal and policy environments.51 At the current

rate of expansion, adequate coverage of harm reductionwill

probably take another 20 to 30 years.

Conclusion
The highly efficacious HIV prevention interventions for

IDUs known as ‘harm reduction’ urgently need to be

expanded to scale internationally after compelling evi-

dence that harm reduction approaches to HIV prevention

among IDUs are effective, safe and cost-effective.

Acknowledgments
The authors would like to thank Ms Leah McLeod for her assistance

with the manuscript. Lisa Maher is supported by an NHMRC Senior

Research Fellowship and the National Centre in HIV Epidemiology

and Clinical Research is funded by the Australian Government

Department of Health and Ageing, and is affiliated with the Faculty

of Medicine, The University of New South Wales.

References
1. Stimson GV. Syringe-exchange programmes for injecting drug

users (Editorial review). AIDS 1989; 3: 253–60. doi:10.1097/

00002030-198905000-00001

2. International Harm Reduction Association. Position Statement

on Harm Reduction. In: International Harm Reduction

Association. IHRA Website. 2005. London: Komodo CMS.

Available at: http://www.ihra.net/Assets/2316/1/

IHRA_HRStatement.pdf (Cited 4 March 2010.)

3. World Health Organization (SEARO&WPRO), United Nations

Office on Drugs and Crime. HIV/AIDS care and treatment for

people who inject drugs in Asia and the Pacific: an essential

practice guide. Geneva: WHO Press; 2008. Available at: http://

www.who.int/hiv/pub/idu/idu_searo_wpro_treatment.pdf

(Cited 4 March 2010.)

4. World Health Organization, United Nations Office on Drugs and

Crime, Joint United Nations Program on HIV/AIDS. Technical

guide for countries to set targets for universal access to HIV

prevention, treatment and care for injecting drug users. Geneva:

World Health Organization; 2009. Available at: http://www.

who.int/hiv/pub/idu/idu_target_setting_guide.pdf (Cited

4 March 2010.)

5. Wodak A, Cooney A. Do needle syringe programs reduce HIV

infection among injecting drug users: a comprehensive review of

the international evidence. Subst Use Misuse 2006; 41(6–7):

777–813. doi:10.1080/10826080600669579

6. General Accounting Office. Needle Exchange Programs:

research suggests promise as an AIDS prevention strategy.

Washington DC: United States Government Printing

Office; 1993.

7. National Commission on AIDS. The twin epidemics of

substance use and HIV. Washington DC: United States

Government Printing Office; 1991.

8. Lurie P,ReingoldAL, editors. The public health impact of needle

exchange programs in the United States and abroad, Vol. 1.

Atlanta: Centers for Disease Control and Prevention; 1993.

9. Office of Technology Assessment of the US Congress. The

effectiveness of AIDS prevention efforts. Washington DC:

United States Government Printing Office; 1995.

10. National Institutes of Health Consensus Panel. Interventions to

prevent HIV risk behaviours. Bethesda: National Institutes

Health; 1997.

11. Satcher D. Evidence-based findings on the efficacy of syringe

exchange programs: an analysis of the scientific research com-

pleted since April 1998. Washington DC: United States

Department of Health and Human Services; 2000.

12. Institute of Medicine of the National Academy of Science.

No time to lose: getting more from HIV prevention.

Washington DC: National Academies Press; 2001.

13. Committee on the Prevention of HIV Infection among Injecting

Drug Users in High-Risk Countries (Board on Global

Health, Institute of Medicine of the National Academies).

Preventing HIV infection among injecting drug users in

high risk countries: an assessment of the evidence.

Washington DC: National Academies Press; 2006.

Effectiveness of harm reduction in injecting drug use

Vol. 21(3–4) 2010 NSW Public Health Bulletin | 71



Available at: http://www.nap.edu/catalog.php?record_

id=11731 (Cited 4 March 2010.)

14. Thomas DL, Astemborski J, Rai RM, Anania FA, Schaeffer M,

Galai N et al. The natural history of hepatitis C virus infection:

host, viral, and environmental factors. JAMA 2000; 284: 450–6.

doi:10.1001/jama.284.4.450

15. Moaven LD, Crofts N, Locarnini SA. Hepatitis C virus infection

in Victorian injecting drug users in 1971. Med J Aust 1993;

158(8): 574.

16. Des Jarlais DC, Perlis T, Arasteh K, Torian LV, Beatrice S,

Milliken J et al. HIV incidence among injection drug users in

New York City, 1990 to 2002: use of serologic test algorithm to

assess expansion of HIV prevention services. Am J Public

Health 2005; 95(8): 1439–44. doi:10.2105/AJPH.2003.036517

17. Bonell C, Hargreaves J, Strange V, Pronyk P, Porter J. Should

structural interventions be evaluated using RCTs? The case of

HIV prevention. Soc Sci Med 2006; 63(5): 1135–42.

doi:10.1016/j.socscimed.2006.03.026

18. Holmes D, Perron A, O’Byrne P. Evidence, virulence, and the

disappearance of nursing knowledge: a critique of the evidence-

based dogma.Worldviews Evid Based Nurs 2006; 3(3): 95–102.

doi:10.1111/j.1741-6787.2006.00058.x

19. Lewis S. Toward a general theory of indifference to research-

based evidence. J Health Serv Res Policy 2007; 12(3): 166–72.

doi:10.1258/135581907781543094

20. McQueen DV. Strengthening the evidence base for health

promotion. Health Promot Int 2001; 16(3): 261–8.

doi:10.1093/heapro/16.3.261

21. Green J, Tones K. Towards a secure evidence base for health

promotion. J Public Health Med 1997; 21: 133–9.

22. Speller V, Learmonth A, Harrison D. The search for evidence of

effective health promotion. BMJ 1997; 315: 361–3.

23. Health Outcomes International Pty Ltd in association with

National Centre in HIV Epidemiology and Clinical Research

and Centre of Health Economics. York University. Return on

investment in needle and syringe programs in Australia report.

Canberra: Commonwealth Department of Health and Ageing;

2002.

24. National Centre in HIV Epidemiology and Clinical Research.

Return on investment 2: evaluating the cost-effectiveness of

needle and syringe programs in Australia. Canberra: Australian

Government Department of Health and Ageing; 2009.

25. Sorensen JL, Copeland AL. Drug abuse treatment as an HIV

prevention strategy: a review. Drug Alcohol Depend 2000; 59:

17–31. doi:10.1016/S0376-8716(99)00104-0

26. Sullivan LE, Metzger DS, Fudala PJ, Fiellin DA. Decreasing

international HIV transmission: the role of expanding access to

opioid agonist therapies for injection drug users.Addiction 2005;

100: 150–8. doi:10.1111/j.1360-0443.2004.00963.x

27. Gowing LR, Farrell M, Bornemann R, Sullivan LE, Ali RL.

Brief report. Methadone treatment of injecting opioid users for

prevention of HIV infection. J Gen Intern Med 2006; 21: 193–5.

28. Sullivan LE,Moore BA, ChawarskiMC, PantalonMV, Barry D,

O’Connor PG et al. Buprenorphine/naloxone treatment in

primary care is associated with decreased HIV risk behaviors.

J Subst Abuse Treat 2008; 35(1): 87–92. doi:10.1016/

j.jsat.2007.08.004

29. Serpelloni G, Carriere MP, Rezza G, Morganti S, Gomma M,

Binkin N. Methadone treatment as a determinant of HIV risk

reduction among injecting drug users: a nested case-controlled

study. AIDS Care 1994; 6: 215–20. doi:10.1080/

09540129408258632

30. Williams AB, McNelly EA, Williams AE, D’Aquila RT.

Methadone maintenance treatment and HIV type 1

seroconversion among injecting drug users. AIDS Care 1992;

4: 35–41. doi:10.1080/09540129208251618

31. Metzger DS, Woody GE, McLellan AT, O’Brien CP, Druley P,

Navaline H et al. Human immunodeficiency virus seroconver-

sion among intravenous drug users in- and out-of-treatment:

an 18-month prospective follow-up. J Acquir Immune

Defic Syndr 1993; 6: 1049–56.

32. Moss AR, Vranizan K, Gorter R, Bachetti P, Watters J,

Osmond D. HIV seroconversion in intravenous drug users

in San Francisco 1985–90. AIDS 1994; 8: 223–31.

doi:10.1097/00002030-199402000-00010

33. Garfein RS, Golub ET, Greenberg AE, Hagan H, Hanson DL,

Hudson SM et al. A peer-education intervention to reduce

injection risk behaviors for HIV and hepatitis C virus infection

in young injection drug users. AIDS 2007; 21(14): 1923–32.

doi:10.1097/QAD.0b013e32823f9066

34. LatkaMH, Hagan H, Kapadia F, Golub ET, Bonner S, Campbell

JV et al. A randomized intervention trial to reduce the lending of

used injection equipment among injection drug users infected

with hepatitis C. Am J Public Health 2008; 98: 853–61.

doi:10.2105/AJPH.2007.113415

35. Wodak A, McLeod L. The role of harm reduction in controlling

HIV among injecting drug users. AIDS 2008; 22(Suppl. 2):

S67–79. doi:10.1097/01.aids.0000327439.20914.33

36. Nadelmann EA. Drug prohibition in the United States: costs,

consequences, and alternatives. Science 1989; 245(4921):

939–47. doi:10.1126/science.2772647

37. Moore TJ. What is Australia’s ‘drug budget’? The policy mix

of illicit drug-related government expenditure in Australia.

Drug Policy Modelling Project Monograph 1. Melbourne:

Turning Point Alcohol and Drug Centre; 2005.

38. Bluthenthal RN, Lorvick J, Kral AH, Erringer EA, Kahn JG.

Collateral damage in the war on drugs: HIV risk behaviours

among injection drug users. Int J Drug Policy 2008; 10: 25–38.

doi:10.1016/S0955-3959(98)00076-0

39. Maher L, Dixon D. Policing and public health: law enforcement

and harm minimization in a street-level drug market. Br J

Criminol 1999; 39: 488–512. doi:10.1093/bjc/39.4.488

40. Maher L, Li J, Jalaludin B,Wand H, Jayasuriya R, Dixon D et al.

Impact of a reduction in heroin availability on patterns of drug

use, risk behaviour and incidence of hepatitis C virus infection

in injecting drug users in New South Wales, Australia. Drug

Alcohol Depend 2007; 89: 244–50. doi:10.1016/j.drugalcdep.

2007.01.001

41. Kerr T, Small W, Wood E. The public health and social impacts

of drug market enforcement: a review of the evidence. Int J

Drug Policy 2005; 16: 210–20. doi:10.1016/j.drugpo.

2005.04.005

42. Pollini RA, Brouwer KC, Lozada RM, Ramos R, Cruz MF,

Magis-Rodriguez C et al. Syringe possession arrests are asso-

ciated with receptive syringe sharing in two Mexico–US border

72 | Vol. 21(3–4) 2010 NSW Public Health Bulletin



cities. Addiction 2007; 103(1): 101–8. doi:10.1111/j.1360-0443.

2007.02051.x

43. Friedman SR, Cooper HLF, Tempalski B, KeemM, Friedman R,

Flom P et al. Relationships of deterrence and law enforcement

to drug-related harms among drug injectors in US metropolitan

areas. AIDS 2006; 20(1): 93–9. doi:10.1097/01.aids.

0000196176.65551.a3

44. Mathers BM, Degenhardt L, Ali H, Wiessing L, Hickman M,

Mattick RP et al. HIV prevention, treatment, and care services

for people who inject drugs: a systematic review of global,

regional and national coverage. Lancet 2010; 375: 1014–28.

45. National Centre in HIV Epidemiology and Clinical Research.

HIV/AIDS, viral hepatitis and sexually transmissible infections

in Australia Annual Surveillance Report 2009. Sydney: National

Centre in HIV Epidemiology and Clinical Research, The

University of NewSouthWales; 2009. Available at: http://www.

nchecr.unsw.edu.au/NCHECRweb.nsf/page/Annualþ
SurveillanceþReports (Accessed 4 March 2010.)

46. Kwon JA, Iversen J, Maher L, Law M, Wilson D. The impact of

needle and syringe programs on HIV and HCV transmissions in

injecting drug users in Australia: A model-based analysis.

J Acquir Immune Defic Syndr 2009; 51: 462–9. doi:10.1097/

QAI.0b013e3181a2539a

47. Higgs P, YohannesK, HellardM,Maher L. Factors influencing a

self limiting HIV outbreak among ethnic Vietnamese injecting

drug users in Melbourne, Australia. Qual Health Res 2009; 19:

1690–701. doi:10.1177/1049732309352470

48. Butler T, Milner L. The 2001 New South Wales Inmate Health

Survey. Sydney: Corrections Health Service; 2003.

49. Jürgens R, Ball A, Verster A. Interventions to reduce HIV

transmission related to injecting drug use in prison. Lancet

Infect Dis 2009; 9: 57–66. doi:10.1016/S1473-3099(08)70305-0

50. Stimson GV, O’Hare P. Harm reduction: moving through the

third decade. [editorial] Int J Drug Policy 2010; 21(2): 91–3.

51. Maher L, Coupland H, Musson R. Scaling up HIV treatment,

care and support for injecting drug users in Vietnam.

Int J Drug Policy 2007; 18: 296–305. doi:10.1016/

j.drugpo.2006.12.006

Effectiveness of harm reduction in injecting drug use

Vol. 21(3–4) 2010 NSW Public Health Bulletin | 73


