
DAVID S. METZGER, PHD  HELEN NAVALINE 

GEORGE E. WOODY, MD 

Drug Abuse Treatment  as  

AIDS Prevent ion  

S Y N O P S I S  

Objective. As the acquired immunodeficiency syndrome (AIDS) 

epidemic among drug users enters its third decade in the United 

States, it is important to consider the role played by substance 

abuse treatment in the prevention of human immunodeficiency 

virus (HIV) infection. 

Methods. The authors review the research literature, examining 

findings from studies with behavioral and serologic measures on 

the association among treatment participation, HIV risk reduction, 

and HIV infection. 

Results. Numerous studies have now documented that significantly 

lower rates of drug use and related risk behaviors are practiced by 

injecting drug users (IDUs) who are in treatment. Importantly, 

these behavioral differences, based primarily on self-report, are 

consistent with studies that have examined HIV seroprevalence 

and seroincidence among drug users. 

Conclusion. The underlying mechanism of action suggested by the 

collective findings of the available literature is rather simple—

individuals who enter and remain in treatment reduce their drug 

use, which leads to fewer instances of drug-related risk behavior. 

This lower rate of exposure results in fewer infections with HIV. 

The protective effects of treatment, however, can only be 

achieved when programs are accessible and responsive to the 

changing needs of drug users. Future research needs to be 

directed at developing a better understanding of the factors that 

enhance treatment entry and retention. 
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M E T Z G E R  E T  A L .  

ince the acquired immunodeficiency 

syndrome (AIDS) epidemic among injecting 

drug users (IDUs) was first recognized in the 

early 1980s, a variety of prevention 

interventions have been implementedi
--3

 These 

interventions have included educating drug users about 

how the human immunodeficiency virus (HIV) is 

transmitted and ways injectors can prevent infection. 

Along with educational messages, many prevention 

initiatives have included the distribution of condoms and 

bleach and, to a lesser extent, sterile syringes. To deliver 

these messages and supplies to individuals who are at 

greatest risk, a major prevention initiative has involved 

outreach to drug users who are not in treatment. No HIV 

preventive intervention, however, has been as widely 

endorsed, or as frequently evaluated, as substance abuse 

treatment.
4-7

 

Treatment is typically not considered prevention; it is 

usually applied when prevention has failed. However, the 

close association between drug use and HIV transmission 

suggests that the treatment of drug abuse can be considered 

primary HIV prevention. By helping drug users to reduce 

their frequency of use, participation in substance abuse 

treatment has been associated with the prevention of HIV 

infection.
8-

'° Given the hidden nature of drug use and its 

social stigmatization, substance abuse treatment programs 

are one of the few social institutions that actively seek out 

and maintain involvement with drug users. Thus, treatment 

programs provide a location for the delivery and 

evaluation of HIV prevention interventions. In fact, many 

of the early efforts directed at understanding the scope of 

the HIV epidemic and monitoring its spread among drug 

users were based in treatment programs.
1-13

 

To understand the potential of drug treatment as 

primary prevention, it is necessary to consider the way in 

which the virus is transmitted among IDUs. Drug use 

leads to the transmission of HIV and other blood-borne 

pathogens via direct and indirect routes. Needle sharing, a 

direct method of transmission, involves the reuse of a 

contaminated syringe. Infection occurs when blood 

containing virus from an infected individual remains in a 

needle or syringe and is injected along with the drug solu-

tion into an uninfected user. Drug-related transmission of 

HIV also may occur when injection paraphernalia other 

than needles and syringes are reused. These "indirect" 

methods include using contaminated water to rinse a 

syringe or mix a drug solution. Similarly, HIV can be 

transferred via the cooker used to heat and dissolve the 

drug or the cotton used to strain the drug solution as it is 

drawn into the syringe.
14

 HIV also can be transmitted 

when injectors, who often pool money to buy drugs,  

divide the drug solution by using one syringe to fill 

others. Since the drug can be more accurately divided in 

its liquid form, using a syringe facilitates fair division and 

distribution. This practice, known as "frontloading" or 

"back-loading," depending on which end of the syringe is 

removed, can result in the transfer of infected blood from 

the syringe used to distribute the solution.'' 

Both direct and indirect methods of viral transmission 

can occur at the time of injection. Thus, by assisting drug 

users to effectively eliminate or reduce the frequency of 

injection, substance abuse treatment can have a primary 

prevention impact on both direct and indirect risks of HIV 

infection. 

In considering the ability of drug abuse treatment to 

prevent HIV infection, it is important to note the great 

variability among treatment programs. The treatment 

modality most often used by drug injectors is methadone 

maintenance, a reflection of the large numbers of drug 

injectors who use heroin alone or in combination with 

cocaine. Other modalities include outpatient drug-free 

programs, residential treatment facilities, and therapeutic 

communities. Treatment philosophies and practices vary 

across and within these different modalities. Treatment 

programs also vary with respect to effectiveness.' 

Similarly, it is common for policy makers and 

researchers to refer to drug users as being "in treatment" or 

"out of treatment." The classification does not adequately 

reflect unstable and sometimes sporadic involvement in 

treatment over time. When patterns of treatment partici-

pation are examined, only a minority of users remain in 

what might be termed stable patterns of treatment. Most 

individuals who enter treatment leave within six months, 

and long-term stable treatment is relatively rare.
5,13,14

.
16

 

Keeping in mind the diversity of substance abuse 

treatments and the various ways that treatments are 

implemented and utilized, the underlying mechanism of 

HIV protection as supported by available data is rather 

simple. Individuals who "enter" effective treatments 

reduce their drug use. Lower rates of use lead to fewer 

instances of drug-related risk behaviors. In turn, lower 

rates of drug-related risk behaviors result in fewer expo-

sures to HIV and, thus, fewer incident cases. In this 

model, the individual's use of substances is the causal 

factor in a chain of events that culminates in infection 

with HIV. Effective treatments break this chain by 

reducing the frequency of drug use. 

This chapter reviews the research findings that have 

examined the relationship between treatment participa-

tion and HIV risk reduction. In exploring this relation-

ship, two broad research approaches have been used.  

s 
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First, a number of studies have examined the self-reported 

frequency of drug use and related risk behaviors among 

drug users in-treatment and out-of-treatment. Second, a 

number of studies have reported on the incidence and 

prevalence of HIV infection among drug users in an effort 

to understand the protective effects of treatment. Since it 

would be unethical to withhold drug treatment to test its 

impact, there have been no randomized controlled clinical 

trials comparing treatment and no-treatment conditions. 

Thus, the evidence of the power of treatment must be 

derived from a broad range of studies that have necessarily 

used less than ideal methods. 

It also should be noted that most of the published 

research has evaluated the impact of methadone treatment, 

a modality that serves opiate-dependent drug users. 

During the first 15 years of the AIDS epidemic, the 

majority of injectors at risk of HIV infection injected 

heroin. As a consequence, most studies have focused on 

this group of users and on methadone treatment. A few 

studies are beginning to emerge that have evaluated the 

sexual risk reduction impacts of treatments for 

noninjecting drug use, behaviors that may well define the 

future of the epidemic among drug users. 

Treatment Involvement and Reduction in Frequency of 

Injection 

The association between treatment participation and 

reductions in drug use frequency has been repeatedly 

reported in the literature.8-'° Perhaps the most consistent 

finding has been the association between participation in 

methadone treatment and lower rates of injection. 

Nowhere is this association more clearly articulated 

than in the data from a three-year study that examined the 

drug use patterns of 633 male IDUs participating in 

methadone maintenance.'7," Study participants were drawn 

from the active caseloads and the intake rosters of six 

methadone maintenance treatment programs in New York 

City, Philadelphia, and Baltimore. All subjects completed 

a baseline interview and 506 completed a follow-up 

interview one year later. The results of these interviews 

allowed investigators to document a clear pattern of drug 

use in which nearly all subjects reported daily injection 

prior to treatment entry. Following treatment entry, rapid 

reductions in injection frequency were observed and con-

tinued for those who remained in-treatment. Thirty-seven 

percent of these subjects reported their last injection 

occurred just prior to, or during, their time of entry into the 

program. It is important to note that, for most subjects, the 

cessation of injection was not immediate upon  

treatment entry. Similarly, some subjects never ceased 

injecting while in treatment. Of those interviewed at 

follow-up, 29% reported injecting an average of 11 days 

during the month prior to the interview. While drug use 

was not eliminated completely, when compared to the 

pretreatment levels of use, the impact of treatment was 

dramatic: 71% of the subjects had no injections during the 

prior month, and 60% had no injections during the prior 

year. Equally dramatic was the rapid return to injecting 

drug use during the year following treatment. Among 

those who left treatment, more than 80% injected during 

the following year. 

A similar pattern of reduction in drug use following 

treatment entry has been reported more recently in analyses 

of data from drug users recruited in 15 cities as part of the 

National Institute on Drug Abuse (NIDA) Cooperative 

Agreement studies.19 These analyses included 2973 drug 

users who had been recruited while they were out-of-

treatment and followed six months later. Once enrolled, all 

subjects were randomly assigned to either a standard 

intervention, which consisted of comprehensive risk re-

duction counseling and HIV testing delivered in two 

sessions, or an enhanced intervention, which provided 

additional risk reduction counseling and referral. During the 

six-month follow-up interval, 250 (8.4%) had entered and 

remained in treatment for at least 90 days. Of these, 60% 

received methadone treatment, 28% received outpatient 

drug-free treatment, and 29% received residential treatment 

(approximately 20% had been in multiple treatment 

programs). When the drug use patterns of these treated 

subjects were compared with those who had not entered 

treatment, significantly lower rates of use were seen. 

Compared with the untreated subjects, those who had 

entered treatment had injected heroin, cocaine, and 

speedball (mixture of cocaine and heroin) at significantly 

lower rates. Also found were significantly lower rates of 

crack smoking. In addition, individuals who had been in-

treatment for 90 days or more were three times more likely 

to report no drug use at all and nearly four times more likely 

to provide a urine specimen with no detectable drugs. 

Treatment participation also has been associated with 

reductions in needle sharing. In a large, community-based 

survey conducted by Caplehorn and Ross, 1200 IDUs from 

Sydney, Australia, were interviewed regarding their 

injection practices and treatment participation.2° Analyses 

of these data revealed two important findings. First, IDUs 

in methadone treatment were 50% less likely to report 

sharing a syringe. Second, and perhaps more importantly, 

the protective effects of treatment disappeared when 

individuals who had stopped injecting were removed from 
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the analyses. Those who were in treatment and continuing 

to inject were as likely to report needle sharing as those 

who were out of treatment. These data not only document 

the lower rates of risk behavior among IDUs in treatment, 

but also suggest that it is the reduction in drug use that 

accounts for the protective effects of treatment. 

Caplehorn and Ross also summarized the results of 

eight other studies in which needle sharing among IDUs 

in methadone treatment was compared with their 

untreated counterparts from the same communities. 

These studies were conducted in Australia, Europe, and 

the United States between 1985 and 1995. With one 

exception, each study observed significantly lower rates 

of needle sharing among those in methadone treatment. 

Rates were from one-third to one-half of the rates found 

among the out-of-treatment subjects. 

Lower rates of risk behaviors among drug users in treat-

ment have been reported by others, and the consistency of 

their results is notable. Abdul-Quader and associates
2
' found 

that both frequency of drug injecting and injecting in 

shooting galleries (a common practice early in the epidemic 

and associated with increased risk of HIV infection) were 

significantly reduced proportionate to the amount of time 

spent in methadone maintenance treatment. In a study 

conducted in New Haven, Connecticut, 107 methadone-

maintained IDUs and 314 out-of-treatment IDUs were 

surveyed regarding their risk behaviors. Frequency of 

injections was found to be 50% to 65% higher (P < 0.001) 

among the out-of-treatment subjects." 

Although this discussion is focused primarily on injecting 

drug use, data are emerging from the treatment of non-

injecting drug use (for example, crack smoking and alcohol), 

which suggest a strong association between treatment 

participation and reductions in risky sexual behaviors. 

A study of HIV risk behavior change among individuals 

receiving alcohol treatment was reported by Avins and 

colleagues.
23

 In this study, 700 alcohol-dependent subjects 

completed a baseline assessment and a follow-up assess-

ment an average of 13 months later. In comparing baseline 

and follow-up data, significant reductions in both sexual 

and drug-related risks were found: 58% reduction in 

injecting drug use, 15% reduction in reports of multiple sex 

partners, 26% reduction in the number of partners who 

were IDUs, and 77% increase in the use of condoms with 

all secondary sexual partners. 

In a similarly designed study, Shoptaw and colleagues 

in Los Angeles
2
4 found significant reductions in risk 

behaviors among 232 cocaine-abusing or cocaine-

dependent individuals who received up to six months of 

weekly drug counseling. Despite the fact that no formal  

HIV prevention interventions were delivered, individuals 

who completed treatment showed significant decreases in 

sexual risk behavior, primarily the result of a reduction in 

the number of sexual partners. Among those who 

demonstrated a treatment effect, the sexual risk reductions 

accompanied reductions in cocaine use as monitored by 

urinalysis. 

Together, these data suggest that reductions in inject-

ing and noninjecting drug use often occur following 

treatment entry and, in turn, HIV risk behaviors become 

less frequent. While such findings are very encouraging, 

they are by no means definitive, and they raise important 

questions about the causal mechanisms responsible for 

these changes. It also is important to note that all of these 

findings are based on self-report. Although the self-report 

of drug-using individuals has often been shown to have 

acceptable levels of validity and reliability, the behaviors 

that can transmit HIV are particularly sensitive, making it 

difficult for participants to disclose them and for 

researchers to confirm them.
23-27

 The only biological 

marker available for evaluating the potential of substance 

abuse treatment to prevent HIV infection is HIV infection 

itself, and a number of studies have examined the 

relationship between treatment participation and HIV 

prevalence and incidence. 

HIV Prevalence, Incidence, and Participation in Drug 

Abuse Treatment 

A variety of observational methods and nonrandomized 

research designs have been used to examine prevalence 

and incidence of HIV infection among IDUs and its 

relationship to participation in substance abuse treat-

ment. An early report linking treatment participation to 

lower rates of HIV infection appeared in 1984, shortly 

after the virus had been isolated and antibody testing 

became available." In describing prevalence rates among 

individuals from known risk groups, antibody test results 

of 86 "heavy intravenous drug users" in New York City 

found 75 (87%) to be infected, while antibodies to HIV 

were found in fewer than 10% (n = 3) of the samples 

from 35 methadone patients. All of the methadone 

patients had been in-treatment for more than three years 

and according to the authors had "greatly reduced" their 

injecting drug use. 

In 1985, Novick and colleagues reported on the find-

ings of HIV testing from stored samples of blood that 

had been collected between 1978 and 1983 from IDUs 

participating in a study of chronic liver disease." Of the 

48 subjects who were in methadone treatment at the time 
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they were studied, 23% (n = 11) tested positive for HIV. 

The HIV prevalence rate was found to be 17% (n = 6) 

among those who had been in treatment for five years or 

longer. Of those not in treatment at the time of study, 47% 

(n = 25) tested positive for HIV. 

In 1988, Brown and associates noted that rates of 

HIV infection varied with length of time in treatment.
3
() 

Among the 360 injectors studied, those who had been in 

treatment for longer periods of time had significantly 

lower rates of infection. Patients who had been in treat -

ment for less than one year were 1.5 times more likely to 

test positive for HIV than those in treatment for longer 

than one year. While overall the rate of infection was 

highest among African American subjects, the relation-

ship between prevalence and duration of treatment was 

consistent across racial groups. 

Together, data from these early prevalence studies 

suggested that stable methadone treatment was a valuable 

intervention in preventing HIV infection among IDUs. By 

the end of the 1980s, several studies had reported on low 

rates of HIV infection among individuals who had 

continually been in methadone treatment during the period 

of rapid spread of HIV infection in their respective 

communities. For example, in 1988 in New York City, 58 

individuals who had been in methadone treatment for an 

average of 17 years were tested and found to be uninfected 

with HIV. During the time they had been treated, the 

prevalence of HIV infection among IDUs in New York had 

risen to more than 50%.
3
' Similarly, Blix and Gronbladh 

examined HIV testing data collected in 1984 from 

methadone patients in Uppsala, Sweden." During the time 

of this study, HIV prevalence rates among IDUs had risen 

to 38%. Yet, only two infections (3%) were found among 

67 patients who had been admitted to methadone treatment 

prior to 1979. Importantly, these infected individuals were 

both women in relationships with IDU men. As of 1990, 

the 65 HIV-negative patients, all of whom had stayed in 

treatment, remained uninfected. 

In an observational study of HIV seroincidence among 

681 IDUs, Moss and colleagues examined the character-

istics that best distinguished individuals who seroconverted 

from those who remained uninfected.
33

 Subjects in this 

study were methadone patients who had been tested at least 

twice while in treatment in San Francisco between 1985 

and 1990. The study identified 22 seroconverters for an 

average annual seroconversion rate of 1.9%. The risk 

factors found to be significantly associated with sero-

conversion included having more than five sexual partners 

per year, ever using a shooting gallery, and having less than 

one year of methadone maintenance treatment. 

In fact, more than three times the rate of infection was 

found among individuals with less than one year of treat -

ment when they were compared with those with a year or 

more of methadone maintenance treatment. 

Consistent with these findings, a prospective sero-

incidence study of methadone patients in New Haven, 

Connecticut, identified substantially lower rates of )new 

infections among subjects with continuous treatment 

experiences." An overall incidence rate of 2.8 per 100 

person-years was found among 98 current and former 

methadone patients. Among the 56 subjects with contin-

uous treatment, one subject became infected (0.7 per 100 

person-years); among the 42 subjects with interrupted 

treatment, eight became infected (4.3 per 100 person-

years). While these findings were consistent with prior 

studies, given the small sample size and the differential 

follow-up among the two groups, these differences were 

not significant. 

In a case-control study nested within a prospective 

evaluation of 952 seronegative IDUs, 40 incident cases 

were matched to 40 subjects who remained seronegative.
3
' 

In analyses directed at identifying differences between 

cases and controls, duration of methadone treatment and 

methadone dosage were found to have dramatic protective 

effects. For every three months spent out of treatment, the 

risk of becoming infected with HIV increased by 70%. 

Further, the higher the methadone dosage, the lower the 

risk of infection. In multivariate analyses, these variables 

remained the most salient characteristics in explaining 

differences between cases and controls. 

In Philadelphia, Pennsylvania, a prospective longitu-

dinal study of HIV infection and risk behaviors among 

in-treatment and out-of-treatment drug users was initiated 

in 1989.
36

 In this study, 152 IDUs were randomly 

selected from a methadone treatment program and 103 

out-oftreatment IDUs were recruited using a chain 

referral technique. Consistent with prior work, this study 

found significantly lower rates of needle sharing, 

injection frequency, shooting gallery use, and visits to 

crack houses among the methadone-maintained IDUs. 

At entry into this study, 18% of the out-of-treatment 

subjects and 11% of the methadone-maintained clients 

tested positive for antibodies to HIV. After 18 months of 

study, 33% of the out-of-treatment cohort were infected 

compared to 15% of the methadone patients (P < 0.01). 

The incidence of new infection was strongly associated 

with participation in methadone treatment. When inci-

dence rates were examined in relation to whether or not 

the subjects remained in treatment, changed their treat-

ment status, or remained out of treatment, dramatically 
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different rates of incident HIV cases were observed. 

Individuals who remained out-of-treatment were nearly six 

times more likely to have become infected than were those 

who remained in-treatment during the first 18 months of 

the study. Among those who remained in methadone 

treatment for the entire 18-month study period, 3.5% 

became infected with HIV; among those who remained 

out-of-treatment, 22% became infected with HIV. 

Friedman and colleagues reported the results of analyses 

directed at examining the factors associated with sero-

conversion among 6882 IDUs who had at least two HIV 

tests.
37

 Subjects were participants in the National AIDS 

Demonstration Research Projects and the AIDS Targeted 

Outreach Models projects and were drawn from 15 cities 

characterized as either high prevalence (>20%) or low 

prevalence (<8%), based on baseline infection rates. Having 

been in any drug treatment program during the follow-up 

interval was the only variable significantly "protective," and 

it was the only variable that reached significance in both 

high- and low-prevalence cities. 

Discussion 

As reviewed in this chapter, many studies have now 

documented that significantly lower rates of risk behaviors 

are practiced by drug users who are in treatment. This has 

been the finding when treated drug users were compared 

with untreated drug users, when drug use patterns during 

treatment were compared with pretreatment patterns, and 

when drug use patterns during treatment were compared 

with posttreatment drug use practices (see Table 1). 

Importantly, these self-reported behavioral differences are 

consistent with seroprevalence and seroincidence data (see 

Table 2). 

One of the consistent findings of both behavioral and 

serologic studies reported here is the association 

between duration of treatment and protection from HIV 

infection. Collectively, these studies suggest that 

retention in treatment (not merely entry) is associated 

with protection. In fact, there is some evidence that 

unstable patterns of treatment are associated with 

elevated risk. Greater protection is afforded by longer 

treatment episodes, a conclusion that is consistent with 

treatment evaluation research that has documented a 

strong correlation between retention in treatment and 

effectiveness in reducing drug use.' 

As one of the few organized social institutions with 

access to drug users at risk of HIV infection, treatment 

programs have in many ways become community-based 

staging areas for risk reduction interventions directed at  

drug users. A frequently cited concern about using treat-

ment programs as HIV prevention delivery vehicles is that 

only a minority of drug users are in treatment. It is esti-

mated that 10% to 20% of IDUs are in treatment at any 

given time." However, treated drug users often remain 

enmeshed in social networks of those who continue to use 

drugs and, as such, represent a link to individuals in the 

community who are not in treatment. Given the typically 

brief treatment episodes of drug users, most individuals 

who received interventions while in-treatment will leave 

and may carry the prevention messages and treatment 

experiences with them when they return to the 

community.
39

 Thus, by working with IDUs who are in-

treatment, it is possible to impact the injecting practices of 

those drug users who are out-of-treatment. 

Unfortunately, funding for substance abuse treatment 

programs has eroded during the course of the AIDS epi-

demic; there are now fewer treatment programs available 

and, within programs, fewer services.
40

 Residential services 

have been particularly affected, and detoxification program 

regimens now typically extend only a few days. Thus, to 

maximize the preventive potential of drug and alcohol treat-

ment, it will be necessary first to establish funding 

mechanisms that allow for an expansion of the treatment 

system and then to provide a stable base for program 

operations. 

The strength of the data presented here derives its 

power from the consistency of findings among 

behavioral studies and studies that have used HIV 

infection as a biological marker of program 

effectiveness. Yet, one cannot escape the dilemma that, 

without randomized controlled clinical trials, the lower 

rates of drug use, risk behavior, and infection cannot be 

attributed unequivocally to the treatment process.  

The most serious threat to the validity of these findings 

is the possibility of selection bias. It could be argued that 

individuals who seek and enter drug treatment are, by 

nature, more likely to practice safer behaviors than those 

who do not. The available data, however, do not provide 

strong support for such an interpretation. The findings 

presented here indicate that both pre- and posttreatment 

drug use behaviors are dramatically elevated with drug use 

and related risk behaviors during treatment. Investigators 

also have identified a dose-response relationship among 

treatment duration, intensity, and methadone dosage and 

participation in risk behavior.
41,42

 Thus, while method-

ological challenges may serve a useful purpose in encour-

aging more rigorous research, they should not prevent us 

from forming well-reasoned conclusions based on the 

preponderance of evidence. 
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Table I. Summary of studies of risk behaviors and treatment participation 

Investigator Year 

Abdul-Quader et al. 1987 

Ball et al. 1988 

Meandzija et al. 1994 

Caplehorn and Ross 1995 

Booth et al. 1996 

Avins et al. 1997 

Shoptaw et al. 1997 
 

The data presented here do not address some of the 

fundamental issues involved in understanding the causal 

mechanisms of treatment's impact. Clearly, further 

research is needed in all modalities to investigate the 

"active ingredients" of substance abuse treatment. At the 

same time, given the positive findings regarding the 

effectiveness of treatment, there is a need to increase 

attention on those factors associated with treatment entry 

and retention. If treatment programs are to maximize their 

impact, access is essential. However, very few 

investigators have carefully examined the factors that 

attract users into treatment and the barriers that impede 

treatment entry and retention.
43

 Research initiatives need  

to address treatment access and retention, including 

drug users' perceptions of drug treatment and the role 

of treatment in their lives.  

The data from the past 20 years suggest that treat-

ment is important but, by itself, insufficient to protect 

the health of the drug-using community. Not all users are 

interested in treatment, able to gain access to treatment, 

or able to remain in treatment, and not all individuals 

who enter treatment eliminate their use of drugs. HIV 

prevention will therefore necessarily require the integra-

tion of treatment with outreach and harm reduction 

strategies to help protect the health of drug users and the 

larger community. 

 Subjects Design Findings 

  
 230 methadone Retrospective Significant association between time in 

patients from New survey treatment and reduced rates of drug injection, 

York City clinic injection in shooting galleries, and needle 
sharing. 

633 male methadone Retrospective Significantly lower rates of injections during 

patients from six clinics survey and methadone treatment when compared to 

in three cities prospective pre- and posttreatment behaviors. 
follow-up 

 107 methadone Survey 50-65% higher frequency of injection among 

patients and 314 out IDUs not in treatment. 
of-treatment IDUs 

in New Haven, CT 

 
1200 IDUs from Survey and Subjects in methadone treatment were 50% 

Sydney, Australia meta-analysis less likely to report sharing attributable 
of nine studies primarily to reductions in injection; in 

 meta-analysis, eight of nine studies found 

significantly lower rates of needle sharing 

among methadone patients when compared 

with injectors not in methadone treatment. 

 250 IDUs who entered Observational Those who entered treatment and remained 

treatment from cohort for 90 days or longer had significantly lower 

of 2973 recruited in rates of heroin, cocaine, and speedball 

15 US cities while out injection; also significantly lower rates of 

of treatment crack smoking and positive urinalysis at 
follow-up. 

 
700 alcohol-dependent Observational For subjects completing follow-up, 58% 

subjects in alcohol with an average reduction in drug injection, 15% reduction 

treatment in of 13-month in multiple sex partners, and 77% increase 

San Francisco, CA follow-up in condom use with secondary partners 

 reported. 

 
232 cocaine-abusing Observational Subjects completing treatment reported 

 subjects in outpatient study significantly fewer sex partners. 

treatment 
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Table 2. Summary of studies of HIV prevalence and incidence and treatment participation 

Investigator  

CDC 1984 

Novick et al. 1985 

Brown et al. 1988 

Novick et al. 1990 

Blix and Gronbladh 1991 

Williams et al. 1992 

Metzger et al. 1993 

Moss et al. 1994 

Serpelioni et al. 1994 

Friedman et al. 1995 

Subjects 

86 out-of-treatment 

IDUs and 35 methadone 

patients in New York City 

IDUs from New York 

City with stored blood 

specimens 

360 methadone patients 

from Brooklyn, NY 

58 New York City 

methadone patients with 

an average length of 

treatment of 17 years 

67 long-term methadone 

patients from clinic in 

Uppsala, Sweden 

98 past or current 

methadone patients from 

clinic in New Haven, CT 

152 IDUs in methadone 

treatment and 103 out-

of-treatment IDUs from 

Philadelphia, PA 

681 methadone patients 

from San Francisco who 

had been tested at least 

twice 

40 Italian IOUs who had 

become infected during 

longitudinal study and 

40 matched controls 

6882 IDUs with two or 

more HIV tests (subjects 

were recruited in 15 US 

cities while out of 

treatment) 

Design 

Seroprevalence 

survey 

Retrospective 

seroprevalence 

Seroprevalence 

survey 

Seroprevalence 

survey 

Seroprevalence 

survey 

Prospective 

seroincidence 

Prospective 

seroincidence 

Observational 

seroincidence 

Case control 

Observational 

seroincidence 

Findings 

87% of the out-of-treatment IDUs tested 

positive for HIV while 9% of those in 

methadone treatment tested positive. 

47% of the out-of-treatment subjects were 

found to be positive compared with 17% of 

the IDUs with five or more years of treatment. 

Subjects with less than one year of methadone 

treatment were 1.5 times more likely to test 

positive. 

None of the long-term methadone patients 

were found to be infected with HIV; at the 

time of the study, HIV prevalence among IDUs 

in New York City was estimated at 50%. 

3% of the IDUs in long-term treatment were 

found to be infected with HIV; rates of HIV 

infection among IDUs in the community at 

the time of the study were estimated at 38%. 

2% of the subjects with continuous treatment 

seroconverted while 19% of those with 

interrupted treatment became infected; given 

small sample size, differences in incidence 

rates were not significant. 

Significant association between treatment 

participation and HIV incidence; among 

subjects with stable treatment, 3.5% became 

infected, while 22% of those who remained 

out-of-treatment became infected. 

An overall incidence rate of 1.9% per year was 

found; length of time in treatment was 

significantly associated with HIV infection 

(subjects with less than one year of treatment 

were three times more likely to become 

infected). 

Duration of methadone treatment and 

methadone dosage were significantly associated 

with protection from HIV infection. 

The only significant protective factor identified 

was participation in drug treatment. 

104 PuRI.IC HEALTH REPORTS • JUNE 1998 • VO I. U NI E 113, SUP l' 1. E N I 



D R U G  A B U S E  T R E A T M E N T  A S  A I D S  P R E V E N T I O N  

References 

I. Des Jarlais DC, Friedman SR, Hopkins W. Risk reduction for the 

acquired immunodeficiency syndrome among intravenous 

drug users. Ann Intern Med 1985;103:755-9. 

2. Normand J, Vlahov D, Moses LE, editors. Preventing HIV 

transmission: the role of sterile needles and bleach. 

Washington: National Academy Press; 1995. 

3. Booth RE, Watters JK. How effective are risk-reduction inter-

ventions targeting injection drug users? AIDS 1994;8:1515-24. 

4. Cooper JR. Methadone treatment and acquired immunodeficiency 

syndrome. JAMA 1989;262:1664-8. 

5. Hubbard RL, Marsden ME, Rachal JV, Harwood HJ, Cavanaugh 

ER, Ginzburg HM. Drug abuse treatment: a national study of 

effectiveness. Chapel Hill: University of North Carolina Press; 

1989. 

6. Gerstein DR, Harwood HJ, editors. Treating drug problems. 

Vol. 1.: A study of the evolution, effectiveness, and financing 

of public and private drug treatment systems. Washington: 

National Academy Press; 1990. 

7. Auerbach JD, Wypijewslca C, Brodie HKH. AIDS and behavior: an 

integrated approach. Washington: National Academy Press; 1994. 

8. Orr MF, Glebatis D, Friedmann P Des Jarlais DC, Prevots DR. 

Incidence of HIV infection in a New York City methadone main-

tenance treatment program. JAMA 1996;276:99. 

9. Hubbard RL, Marsden ME, Cavanaugh E, Rachal JV, 

Ginzburg HM. Role of drug-abuse treatment in limiting the 

spread of AIDS. Rev Infect Dis 1988;10:377-84. 

10. McCusker J, Stoddard AM, Hindin RN, Garfield FB, Frost R. 

Changes in HIV risk behavior following alternative 

residential programs of drug abuse treatment and AIDS 

education. Ann Epidemiol 1996;6: 119-25. 

II. Kozel NJ, Adams EH. Epidemiology of drug abuse: an 

overview. Science 1986;234:970-4. 

12. Hahn RA, Onorato I, Jones TS, Dougherty J. Prevalence of 

HIV infection among intravenous drug users in the United 

States. JAMA 1989;261:2677-84. 

13. Battles RJ, Pickens RW, Amsel Z. HIV infection and AIDS risk 

behaviors among intravenous drug users entering 

methadone treatment in selected US cities. J Acquir Immune 

Defic Syndr 1991;4:1 148-54. 

14. Marmor M, Des Jarlais DC, Cohen H, Friedman SR, Beatrice 

ST, Dubin N, et al. Risk factors for infection with human 

immunodeficiency virus among intravenous drug abusers in 

New York City. AIDS 1987;1:39-44. 

15. Koester S, Hoffer L. "Indirect sharing": additional risks 

associated with drug injection. AIDS Public Policy 1994;2:100-5. 

16. Greenfield L, Brady JV, Besteman KJ, DeSmet A. Patient 

retention in mobile and fixed-site methadone maintenance 

treatment. Drug Alcohol Depend 1996;42:125-31. 

17. Ball JC, Lange RL, Myers CP, Friedman SR. Reducing the risk 

of AIDS through methadone maintenance treatment. J 

Health Soc Behav 1988;29:214-26. 

18. Ball JC, Ross A. The effectiveness of methadone 

maintenance treatment. New York: Springer Verlag; 1991. 

19. Booth RE, Crowley T, Zhang Y. Substance abuse treatment 

entry, retention and effectiveness: out-of-treatment opiate 

injection drug users. Drug Alcohol Depend 1996;42:11-20. 

20. Caplehorn JRM, Ross MW. Methadone maintenance and the 

likelihood of risky needle sharing. Int J Addict 1995;30:685-98. 

21. Abdul-Quader AS, Friedman SR, Des Jarlais DC, Marmor MM, 

Maslansky R, Bartelme S. Methadone maintenance and 

behaviors by intravenous drug users that can transmit HIV. 

Contemp Drug Probl 1987;14:425-33. 

22. Meandzija B, O'Connor R Fitzgerald B, Rounsaville B, Kosten 

T. HIV infection and cocaine use in methadone maintained 

and untreated injection drug users. Drug Alcohol Depend 

1994;36:109-13. 

23. Avins AL, Lindan CP, Woods WJ, Hudes ES, Boscarino JA, Kay 

J, et al. Changes in HIV-related behaviors among heterosexual 

alcoholics following addiction treatment. Drug Alcohol Depend 

1997;44:47-55. 

24. Shoptaw S, Frosch DL, Rawson RA, Ling W. Cocaine abuse 

counseling as HIV prevention. AIDS Educ Prey 1997;9:509-18. 

25. Amsel Z, Mandell W, Matthais L, Mason C, Hocherman I. 

Reliability and validity of self-reported illegal activities and 

drug use collected from narcotic addicts. Int J Addict 

1976;11:325-35. 

26. Maisto S, McKay J, Connors G. Self-report issues in 

substance abuse: state of the art and future directions. 

Behav Assess 1990;12:1 17-34. 

27. Catania J, Gigson D, Chitwood D, Coates T. Methodological 

problems in AIDS research: influence on measurement error 

and participation bias in studies of sexual behavior. Psycho! 

Bull 1990;108:339-62. 

28. Antibodies to a retrovirus etiologically associated with Acquired 

Immunodeficiency Syndrome (AIDS) in populations with 

increased incidences of the syndrome. MMWR Morb Mortal Wkly 

Rep 1984;33:377-9. 

29. Novick DM, Kreek MJ, Des Jarlais DC, Spira T, Khuri E, 

Ragunath J. Abstract of clinical research findings: therapeutic 

and historical aspects. In: Harris LS, editor. Problems of Drug 

Dependence, 1985. Proceedings of the 48th Annual Scientific 

Meeting, the Committee on Problems of Drug Dependence, Inc. 

National Institute on Drug Abuse Research Monograph 76. 

Washington: National Institute on Drug Abuse; 1986. p. 318-20. 

DHHS Pub. No. (ADM) 86-1448. 

30. Brown LS, Burkette W, Primm BJ. Drug treatment and HIV 

seropositivity. NY State J Med 1988;88:156. 

31. Novick DM, Joseph H, Croxon TS, Salsitz EA, Wang G, Richman 

BL. Absence of antibody to human immunodeficiency virus in 

long term, socially rehabilitated methadone maintenance 

patients. Arch Intern Med 1990;150:97-9. 

32. Blix 0, Gronbladh L. Impact of methadone maintenance treat-

ment on the spread of HIV among IV heroin addicts in Sweden. 

In: Loimer N, Schmid R, Springer A, editors. Drug addiction 

and AIDS. New York: Springer-Verlag Wien; 1991. p. 200-5. 

33. Moss AR, Vranizan K, Goner R, Bachetti P, Watters J, 

Osmond D. HIV seroconversion in intravenous drug users in 

San Francisco, 1985-1990. AIDS 1994;8:223-31. 

34. Williams AB, McNelIy EA, Williams AE, D'Aquila RT. Methadone 

maintenance treatment and HIV type I seroconversion among 

injection drug users. AIDS Care 1992;4:35-41. 

35. 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. 

36. Metzger DS, Woody GE, McLellan AT, O'Brien CP, Druly 

Navaline HA. Human immunodeficiency virus seroconversion 

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

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

Syndr 1993;6:1049-56. 

37. Friedman SR, Jose B, Deren S, Des Jarlais DC, Neaigus A. 

Risk factors for HIV seroconversion among out-of-treatment 

drug injectors in high and low seroprevalence cities. Am J 

Epidemiol 1995;142:864-74. 

PUBLIC HEALTH REPORTS • JUNE 1998 • VOLUME 113, SUPPLEMENT 1 105 



M E T Z G E R  E T  A L .  

38. Schuster CR. Intravenous drug use and HIV prevention. 

Public Health Rep 1988;103:261-3. 

39. Seigal HA, Carlson RG, Falck RS, Wang J. Drug abuse treatment 

experience and HIV risk behaviors among active drug injectors 

in Ohio. Am J Public Health 1995;85:105-8. 

40. Etheridge RM, Craddock SG, Dunteman GH, Hubbard RL. 

Treatment services in two national studies of community-based 

drug abuse treatment programs. J Subst Abuse 1995;7:9-26. 

41. McLellan AT, Arndt 10, Metzger DS, Woody GE, O'Brien CP. 

Effects of psychological services in substance abuse 

treatment. JAMA 1993;269:1953-9. 

42. Yancovitz SR, Des Jarlais DC, Peskoe-Peyser N, Drew E, 

Friedmann R Trigg HL. Randomized trial of an interim methadone 

maintenance clinic. Am J Public Health 1991;81:1185-91. 

43. Rhoades HM, Creson D, Elk R, Schmitz J, Grabowski J. 

Retention, HIV risk, and illicit drug use during methadone treat-

ment: methadone dose and visit frequency. Am J Public Health 

1998;88:34-9.  

106 PUBLIC HEALTH REPORTS • JUNE 1998 • VOLUME 113, SUPPLEMENT I 


