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Objective. To review human immunodeficiency virus (HIV) risk.
reduction interventions among injecting drug users (IDUs) that
have adopted a network approach.

Method. The design and outcomes of selected network-based
interventions among IDUs are reviewed using the network con-
cepts of the dyad (two-person relationships), the personal risk
network (an index person and all of his or her relationships), and
the 'sociometric" network (the complete set of relations between
people in a population) and community.

Results. In a dyad intervention among HIV-serodiscordant couples,
many of which included IDUs, there were no HIV seroconversions.
Participants in personal risk network interventions were more
likely to reduce drug risks and in some of these interventions,
sexual risks, than were participants in individual-based interven-
tions. Sociometric network interventions reached more IDUs and
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I n the United States, injecting drug use is a major
route of transmission for the human immunodefi-
ciency virus (H IV). In many cities, the prevalence
of HIV among injecting drug users (IDUs) is high.
For example, in New York City it was 50% or higher

from the mid 1980s through the mid 1990s,' and more
recently close to 40%.23 It has been estimated that more
than half of all newv infections in the United States are
occurring among IDUs, their sex partners, and their chil-
dren.3 The high rate of HIV infection among IDUs is
reflected in the large number of acquired immunodefi-
ciency syndrome (AIDS) cases attributed to injecting
drug use, which by June 1997, accounted for one-fourth
(612,078) of all AIDS cases and more than one-third of all
AIDS cases when other routes of transmission associated
with injecting drug use are taken into account.4

Given the importance of injecting drug use as a route
of HIV transmission, there is an indisputable need for
interventions to prevent the spread of this pathogen
among IDUs, their sex partners, and their children. This
need is heightened by the absence of any effective vaccine
against HIV infection and the lack of any well-proven
therapies to prevent progression to AIDS.

Most interventions among IDUs, as well as among
other at-risk populations, have sought to change individual
risk behaviors by targeting the intervention at the individual.
This tactic stemmed from the recognition that HIV was a
pathogen that was spread predominantly, although not
entirely, through certain risk behaviors among individuals.
A variety of interventions were developed, including out-
reach interventions that targeted individual drug users in
their communities to provide information about the risks
of infection with HIV and how to prevent it. NMany of
these interventions also included the distribution of risk
reduction materials; HIV risk reduction counseling,
which was often associated with antibody testing; and
many other sophisticated interventions that sought to
change the knowledge, attitudes, beliefs, and intentions
of individuals so they would reduce their risk behaviors.
Some of these interventions were theoretically based and
used theories such as the health belief model,' the theory
of reasoned action,' and social cognitive theory.

While many of the individual-based interventions
among IDUs have contributed to reducing injecting risk
behaviors,89-'2 these interventions have been less successful
in reducing sexual risk behavior, particularly in relationships
with primary sex partners."1'1-14 Some injecting risk
behaviors, such as syringe sharing, also remain difficult to
change when they occur between injecting partners who
have a close relationship, such as sex partners.9-7 In

addition, whether long-term change and the maintenance
of risk reduction can be achieved through an individual
approach has not yet been adequately demonstrated.'8

The limitations in individual approaches suggest that
there are other causal factors, besides the characteristics
of the individual, that contribute to HIV risk. Among
these other causal factors is the social context in which
individuals engage in HIV risk behaviors and in which
they become exposed to HIV. In particular, the probability
that an individual xvill engage in risk behaviors and will
be exposed to HIV may not only be a function of individual
characteristics (for example, a person's knowledge, atti-
tudes, and beliefs, or biological factors that may increase
the likelihood that he or she will become infected if
exposed to HIV). The probability of risk behaviors and
exposure also may be a function of the relationships
between individuals and the people with whom they
engage in risk behaviors or with whom they engage in
other kinds of interaction their risk and social networks. '9
The network approach addresses this level of social cau-
sation. (Other levels of social causation at the macrolevel,
such as community factors and political institutions and
policies, also are relevant for HIV risk, but are not the
main focus of this chapter.) This approach has been
increasingly applied in research on the determinants of
HIV infection and risk behaviors and is now also being
developed as an intervention tool. Before considering exam-
ples of interventions that have used a network approach
among IDUs (and among other at-risk populations), this
chapter briefly discusses a few network concepts and
reviews some of the relevant research on network-based
determinants of HIV infection and risk behaviors.

The Network Approach and HIV Risk

The justification for using a network approach in research
on the determinants of HIV infection and risk behaviors
and in developing interventions to reduce HIV risk
resides in the manner in which HIV is transmitted. Com-
pared with infectious diseases that are spread through
casual contact and contagion, HIV is transmitted, in large
part, by risk behaviors that involve close contact between
infectious and susceptible individuals. As a result, the
transmission of HIV is structured by social relationships.
These social relationships organize how susceptible and
infectious individuals come into contact with one another
(for example, who has sex with whom or who injects with
wvhom), the pattern of HIV exposure and transmission,
and, through social influence, the risk or protective
behaviors in which they engage with each other.
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Drug injectors' networks include both their relationships
with the people with whom they use drugs or have sex
and their relationships with the people with whom they
have other kinds of interaction, such as work or emotional
support. IDUs' networks can therefore function both as
channels of infection and as channels of social influence.

These networks can be approached at three levels:

1. The dyadic risk relationship (for instance, the rela-
tionship between the index injector and his or her
drug or sex partner).

2. The personal risk network (including the direct ties of
an index person with all of his or her network members
and the aggregate characteristics of these network
members and of their relationships with each other).

3. The "sociometric" network2 (also called the social net-
work20 or full relational network21), which refers to the
complete set of relations between people (or "nodes")
in a population, including indirect and direct ties.
Such networks can include a large group or even a
community or neighborhood.

The network approach has been used successfully in
research to analyze the distribution and spread of HIV
across populations. A structural feature of networks that
can shape the extent to which HIV spreads within a
population is the extent to which networks of at-risk
populations are highly connected, and the location of HIV-
positive individuals within these highly connected network
components, or "cores."2'20'22-25 The mixing pattem between
infectious and at-risk groups also is important in determin-
ing the spread of HIV. For example, Morris and colleagues26
found that the risk of HIV infection among young gay
men was increased if their personal sex risk networks
included older sex partners, and Neaigus and colleagues27
found that syringe sharing and having a personal drug risk
network member who was high risk was a risk factor for
HIV infection among injectors who had injected for six
years or less.

The network approach also has been used in studies
to examine the role of social influence on HIV risk behav-
iors. In a study of methadone clients, Friedman and asso-
ciates28 found a strong association between subjects'
reports that they had attempted to reduce their drug-
related risks and their reports that their friends also
had done so. Magura and colleagues29 found that syringe
sharing is influenced by friends' attitudes about it. Peer

social influence has been found to be associated with
sexual risk reduction and condom use among IDUs.30'3' In
a cross-national study, Des Jarlais and associates32 found
that predictors of risk reduction in a majority of cities
included talking with friends or sex partners about AIDS.
Social influence is likely to have a greater effect in rela-
tionships that have strong affective ties. Thus, El-Basel
and Schilling33 found that higher social support was asso-
ciated with feeling more comfortable in discussing safer
sex with sex partners and believing that one's sex partner
would not be upset at suggested changes in safer sex prac-
tices. On the other hand, in a study that analyzed the
characteristics of the relationships in which IDUs
engaged in receptive syringe sharing, there was an
increased likelihood for receptive syringe sharing to occur
in those relationships described by IDUs as "very close" or
in sexual relationships.'6

The way that relationships are organized in personal
networks also has been found to be associated with risk
behavior. In the SAFE (Stop AIDS for Everyone) prevention
study in Baltimore, which recruited a nontreatment sample
of drug injectors from the AIDS Linked to Intravenous
Experiences (ALIVE) study at The Johns Hopkins
University, Latkin and colleagues34 found that baseline-
network characteristics were associated with injecting
risk behaviors at follow-up. IDUs who had a higher per-
sonal network density (actual social ties among network
members as a proportion of all possible social ties among
them) and a larger drug network size were more likely to
share syringes at follow-up, and those with a smaller
material aid network (indicating fewer economic
resources) and larger positive feedback network (indicating
more and closer social ties with other drug injectors) were
more likely to inject at a shooting gallery. Relationships
between personal network structure and injecting risk
behaviors also have been found in studies by Trotter and
associates2' of drug users in a midsized town in the U.S.
Southwest and by Williams and associates,35 which com-
pared drug users in Houston, Texas; Dayton/Columbus,
Ohio; and Rio Piedras, Puerto Rico.

Network Interventions

An accumulating body of research shows that drug
injectors' networks are important determinants of HIV
infection and risk behaviors. Informed by this research,
several interventions using a network approach have been
developed to reduce HIV risk among IDUs and other
drug users. Some of these interventions have operated at
the personal network level and have sought to change risk
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behaviors using social influence among network members.
Network interventions also have been conducted at the
dyad level by intervening with couples, and at the socio-
metric network and community level. In addition to the
level at which network interventions are implemented,
the components of these interventions have varied. For
example, interventions may include couples counseling,
group meetings, focus groups, drug user-facilitated or
staff-facilitated meetings, opinion leader creation, and
advocacy. While in all network interventions the target of
the intervention is the network (at the level of the dyad,
personal network, and sociometric network or community),
the unit of change may vary. For example, a personal
network intervention may be developed in order to
change the behavior of individuals rather than explicitly
changing group norms or practices. In other interventions
the unit of change may be the personal network or the
community. However, the unit of change need not be
mutually exclusive; individual change may coexist with
change at the community level.

Interventions at different network levels. Examples
of network-based interventions at different network levels
are discussed below. These examples were chosen either
because IDUs were explicitly included as the target pop-
ulation or because the interventions appear relevant for
the future development of network-based interventions
among IDUs.

Dyads. These interventions target the relationship
between couples and provide counseling to help each
partner recognize and deal with situations that may
increase the probability of their engaging in risky behaviors
with each other.

An example of an intervention at the dyadic level is
provided by Padian and colleagues.36 They conducted a
longitudinal counseling intervention among a cohort of
HIV-positive individuals (30% of whom were IDUs) and
their heterosexual partners. The couples were monogamous
and had a long-term relationship. Couples counseling and
risk assessments were conducted at average intervals of
six months. The counseling sessions not only included
counseling about how to reduce the risk of HIV trans-
mission but also addressed other aspects of the couples'
lives associated with HIV, such as what the index case
would do if the other partner or a child became infected
or how child care would be provided should a parent
become ill. The counseling intervention also was combined
with a "buddy" system among individual participants and
social gatherings with other couples in the intervention.

Among 144 couples who were HIV serodiscordant, condom
use and sexual abstinence increased over time, and there
were no HIV seroconversions. Although this intervention
focused on sexual risk behaviors, it may provide a useful
model in dealing with both sexual and injecting risk
among drug-injecting sex partners.

Personal networks. These interventions start with the group
of network members as the target of the intervention.
However, the unit of change can be the group as a whole,
the individual network member, or both. As a vehicle for
behavior change, personal network interventions typically
use the group meeting in various forms, such as didactic
sessions and semistructured focus groups. A main goal of
such group meetings is to elicit group norms that promote
risk behaviors and then institute group norms that lead
to a reduction in risk behaviors and encourage prevention.
In these meetings, members of risk networks can discuss
norms influencing risk behaviors, such as the "rules" gov-
erning the use of syringes and other injecting equipment,
the conditions under which syringes are shared, and the
meanings they attach to a refusal to give used syringes to
other network members. Group meetings also can be used
to develop group strategies and practices for reducing or-
avoiding HIV risk. What distinguishes the group meeting
in a personal network intervention from a group meeting
in a peer intervention is that membership comprises peo-
ple who have a social connection to each other. These
connections may be based on their drug use together or
on other forms of social interaction, such as people who
live together and nondrug-using family members or friends.

Personal network interventions also can utilize certain
structural features of those networks. One such feature
is the extent to which certain individuals in a personal
network are "locally" central37 or more prominent than other
individuals. These individuals may function as "opinion
leaders" and are able to influence others to adopt certain
beliefs, behaviors, or practices. Such people may be opinion
leaders because they occupy powerful or important roles
or because they are held in high esteem. To determine
which individuals are opinion leaders in their networks,
network members can be asked to nominate other
network members, such as someone whose opinion is
respected or someone from whom network members
would seek advice about a personal problem. The person
receiving the largest number of such nominations would
be considered an opinion leader.

An intervention that focused on the personal networks
of drug users was conducted in Baltimore, Maryland,34
among the drug-sharing social networks of IDUs who
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were recruited by community outreach and word of
mouth for the ALIVE study Subjects were randomly
assigned to either an experimental social network inter-
vention or to a standard intervention control group, which
involved being given information on risk reduction and
being provided HIV counseling and testing. In the social
network intervention, subjects brought in members of
their drug-sharing networks. This intervention involved
a group self-help, peer-led model to increase self-
efficacy and skill efficacy and to develop risk reduction
norms. At a three-month follow-up interview, those in the
social network intervention compared to those in the
standard intervention were more likely to report an
increase in always carrying bleach and in always cleaning
their needles before injecting. They also were more likely
to have reduced their frequency of needle-sharing
partners and to have reduced injecting in shooting
galleries. This type of intervention also was conducted
among HIV-seronegative IDUs.38 When HIV risk behaviors
were measured 18 months after the baseline interview,
those in the network intervention engaged in fewer such
behaviors than did the controls. The long time interval
over which changes in risk behaviors were measured
also suggests the possible long-term efficacy of personal
network interventions.

Trotter and colleagues39 explicitly compared the efficacy
of a network-based approach with an individual-based
approach among 225 drug users (47% of whom were
IDUs) in two midsized towns in the U.S. Southwest. The
standard individual intervention involved outreach
recruitment and two office-based sessions. At these ses-
sions, participants were provided with information on
HIV risk and risk reduction and were offered HIV pretest
and posttest counseling and testing. Also included was a
demonstration in the use of bleach kits and condoms,
which were distributed to participants. Two enhanced
interventions included a network component. In one
intervention the network component was combined with
intensive educational outreach; in the other it was com-
bined with individual problem identification and problem
solving. The network component included a focus group
discussion, where network members talked about behaviors
and norms that placed the group at risk of HIV infection
and how to develop group rules to protect the group. All
participants received the standard individual intervention.
In addition, half of the participants were assigned to the
enhanced interventions after being randomized by network.
Self-reported risk behaviors were measured at baseline
and at a six-month follow-up interview. Composite drug
and sex risk measures were created.

Although the enhanced interventions included a "cock-
tail" of components (focusing both on the individual and
the network), the results of the study suggest that inter-
ventions that include network components may be more
effective than standard individual interventions alone,
particularly for sexual risk. Among men, sexual risk was
lower among those participating in the network intervention
(with intensive educational outreach) than would be
expected from the standard individual intervention alone.
For women, the network intervention (with individual
problem identification and problem solving) also led to
greater sexual risk reduction than would be expected from
the standard individual intervention alone. In a comparison
of the interventions among IDUs and non-IDUs on drug
risk, the network intervention (with individual problem
identification and problem solving) was associated with
lower drug risk among both groups.

In another intervention, conducted among drug injec-
tors in Baltimore (Latkin, this Supplement),40 a personal
network intervention was combined with the use of
opinion leaders. Opinion leaders were selected by asking
IDUs who were participating in the study to nominate
and recruit people whom they considered leaders in the
IDU community. After agreeing to participate, the nomi-
nated leaders were trained in how to be opinion leaders
with their drug and sexual risk network members (opinion
leaders nominated people with whom they had sex or had
injected in the prior six months). This intervention also
used techniques to determine the extent to which the
intervention was diffused among network members by
the opinion leader. These techniques included a brief
contact survey and the use of the acronym "APB" (AIDS
prevention behaviors) in training sessions and on a button
worn by the opinion leaders. The HIV risk behaviors
reported by the opinion leaders at baseline and at a three-
month follow-up interview were compared with the HIV
risk behaviors reported by controls in the SAFE study.
Also, the HIV risk behaviors reported by opinion leaders'
risk network members were compared with the HIV risk
behaviors reported at baseline by SAFE study controls.
The study found that opinion leaders significantly
increased their use of condoms and that the proportion of
opinion leaders who always cleaned used needles with
bleach prior to injecting increased. Among the controls in
the SAFE study there was no significant increase in these
protective behaviors. In the comparison between the net-
work members and the SAFE controls at baseline, the
network members were more likely to always use bleach
to clean their used needles before injecting, and were less
likely to share needles without first cleaning them with
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bleach. The opinion leaders also were effective in diffus-
ing risk reduction. More than 80% of the risk network
members reported that they received written HIV risk
reduction materials from the opinion leaders, and a
majority reported that they received bleach and condoms
(of those receiving condoms). Also, more than 80% knew
the meaning ofAPB or that it was about preventing AIDS.
Most (84%) of the contacts of the opinion leaders were
with drug users.

Sociometric networks. Interventions to reduce HIV risk
also can be conducted at the level of the sociometric
network or the community. Both direct and indirect ties
among individuals are used to diffuse risk reduction
knowledge, practices, and materials among a large number
of individuals at risk. The unit of change in these kinds of
interventions is more likely to be the group rather than
the individual; the aim is to bring about individual change
through group change. Two important elements in such
interventions are to identify and utilize individuals who
occupy important locations in the sociometric network.
Such people are "globally" central,37 in that they are
strategically located for reaching a large number of indi-
viduals. They can be bartenders at gay bars, shooting
gallery operators, needle sellers, or other individuals who
occupy central roles. These roles can be thought of as
structurally equivalent, since it is their location within a set
of socially organized activities (such as the distribution and
use of drugs or settings in which sexual partnerships are
formed or maintained) that places them at the confluence
of social ties relevant for the transmission of HIV. Often,
the individuals who occupy central roles and advocate for
HIV risk reduction in the sociometric network undergo
substantial behavior change.404

An extension of interventions at the sociometric level
is the community intervention. Network-based community
interventions use social ties within a community, or in
some cases develop social ties, which can then be used to
diffuse risk reduction throughout a community. The
Chicago Model, which targeted social networks of drug
injectors, used indigenous outreach workers to promote
HIV risk reduction among IDUs in their natural settings.
These outreach workers functioned as advocates among
IDU networks and encouraged IDU participants to
become advocates themselves among the IDUs in their
own social networks.42 Community organizing among
drug users also has been used to create organizations that
extend beyond the personal networks of drug users and
represent drug users as a social interest group within a
community.43'44 Network-based community interventions

have the potential for laying the groundwork for social
movements to encompass the social and political goals
that address the macrosocial determinants of HIV risk.45

The feasibility of developing a sociometric intervention
using IDUs who participate in needle exchange programs
(NEPs) is explored in the chapter by Valente and colleagues
in this Supplement.46 This study also was informed by the
diffusion of innovations approach.4748 They sought to
determine whether the efficacy of NEPs could be
increased by using satellite exchangers (SEs) to transform
these programs from interventions that target individual
injectors into interventions that target large sociometric
networks of IDUs in the community. SEs as defined in
the study are high volume exchangers who obtain new,
sterile syringes from NEPs and redistribute them to other
injectors in order to obtain money, goods, or services from
these other injectors. The study developed methods to
identify SEs attending the Baltimore needle exchange
program. It then examined their syringe acquisition and
distribution patterns to determine their potential utility
for distributing new, sterile syringes and HIV risk reduction
messages to those injectors not reached by the program.

Using a variety of methods to define SEs, approxi-
mately 9% of those attending the needle exchange were
classified as satellite exchangers; these SEs acquired
more than 64% of the needles distributed by the program.
Since syringes distributed by the program were bar coded,
it was possible, through a needle acquisition and return
matrix, to link participants who acquired and returned
needles distributed by the program. Network analysis
techniques determined the number of other IDUs who
returned syringes originally acquired by program partici-
pants (indicating the number of other IDUs to whom
program participants distributed program syringes) and
the number of other IDUs who originally acquired syringes
that were returned by program participants (indicating
the number of other IDUs for whom program partici-
pants returned their used program syringes). Very large
differences were found in the number of IDUs who
were reached by the SEs compared with the individual
exchangers. On average, SEs distributed syringes to nine
times as many other IDUs as did the non-SEs and retumed
program syringes from eight times as many other IDUs
as did the non-SEs. This extensive reach of SEs indicates
a potential for diffusing new, sterile syringes and HIV risk
reduction information and materials among large numbers
of drug injectors.

An earlier attempt at this type of diffusion of new,
sterile syringes from an NEP was attempted in Rotterdam,
The Netherlands.49 They also found that IDUs who
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were collective exchangers-IDUs who received one or
more boxes of sterile syringes from and returned one or
more boxes of used syringes to the needle exchange
were effective in reaching large numbers of IDUs who
would otherwise not be reached by the NEP.

An intervention that utilizes both direct and indirect
ties among IDUs and peer influence, conducted in eastern
Connecticut, is the peer-driven intervention (PDI)
model.41'50'5' This model uses a combination of monetary
and altruistic incentives to encourage active IDUs to
recruit and educate other IDUs about HIV risk reduction.
Individuals recruited by the IDU recruiter are in turn
offered the opportunity to become IDU recruiters.
Through these chain-referral links, a large number of
IDUs can be reached. In addition to building on the
direct and indirect social ties among IDUs, the intervention
also uses social influence and peer pressure as incentives.
As well as being directly paid for being interviewed, IDU
recruiters are paid for each recruit they bring to the study
and then are paid again if the recruit successfully passes
a test on preventing AIDS. In a comparison of the PDI
site with a traditional outreach site, the PDI site recruited
a more diverse population of IDUs in terms of their
racial/ethnic group and residential geography, and the
recruits in the PDI site scored higher on a test of AIDS
knowledge than did the recruits at the traditional site.
Another beneficial effect was that IDU recruiters them-
selves improved their level ofAIDS knowledge from their
first interview to when they returned to receive their
payment for recruiting their peers.

Interventions among IDUs also have been carried out
at the community level. For example, a major goal of the
Community AIDS Prevention Outreach Demonstration
project (an enhanced intervention in the NADR program)
in the Williamsburg section of Brooklyn,'9 which targeted
an entire neighborhood in New York City, was to mobilize
peer pressure among drug injector networks through
group meetings, one-on-one counseling, and the distribu-
tion of condoms and other risk reduction materials.45
Condom use increased among IDUs in the neighborhood,
and 49% of subjects who attended a group meeting
always used condoms at follow-up compared with 29% of
those who never attended.52

Although not directed at drug users per se, the inter-
ventions conducted by Kelly and colleagues,53-55 which
targeted gay men in small cities, are instructive for con-
ducting similar interventions among drug users. (Aspects
of this type of intervention were used by Latkin.40) In the
intervention cities, popular gay men in the communities
who were nominated by bartenders at gay bars were
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trained to endorse risk reduction among their peers by
talking to their friends and acquaintances; in the control
cities, HIV educational materials were placed in gay bars.
A survey of men attending the gay bars was conducted at
baseline and one year later. Results from the study com-
paring four intervention cities and four control cities
found significant reductions in levels of risk behaviors in
the intervention cities compared with the control cities.55

As part of the Centers for Disease Control and
Prevention multisite AIDS Community Demonstration
Projects,5657 community-based networks were used to
conduct outreach, distribute risk reduction materials, and
advocate for risk reduction among drug injectors and
other groups at risk. In these interventions, "networkers,"
who were people from the community, were trained to
promote risk reduction among their friends and family
members. Although, in these interventions, networks
were in many cases developed as part of the intervention
rather than being naturally occurring, they have been used
effectively in large-scale dissemination of risk reduction
information and materials.

Conclusion

Evidence is mounting that drug injectors' networks are
not only an important determinant of their risk for
becoming infected with HIV but also that they can be
successfully used for prevention. To further develop and
refine network-based interventions, several issues need
to be addressed.

One issue is to determine which kind of network
intervention is appropriate and customize it depending
on the characteristics of the network. For example, the
instability of many drug users' networks, much of which
is linked to social marginalization, makes it difficult to
conduct network interventions that require close rela-
tionships between network members. Thus, network
interventions that seek to use influence and reciprocity
among network members are facilitated if there is some
degree of stability in network membership and a shared
commitment toward risk reduction. Where the social ties
are weaker and drug users' networks are not naturally
occurring, such as among IDUs who congregate at certain
semi-anonymous injecting settings (shooting galleries,
parks, or other outside locations), a network intervention
may need to use opinion leaders and organizing tech-
niques to create social relationships that can form the
basis for the development of a risk reduction peer culture.

Since networks not only influence behavior but also
shape the distribution of HIV through contact patterns

SUPPLEMENT 1 147



NE A I G U S

and viral exposure, there may be situations where it is
not advisable to increase the probability that infectious
and susceptible populations mix with each other. In inter-
ventions among drug injectors, some caution may be
needed in bringing new and long-term injectors into close
contact, since long-term injectors are more likely to be
infected with HIV.

Network interventions can be made more effective by
a fuller understanding of how social influence shapes
HIV risk behaviors-for example, which aspects of social
influence, in what kinds of relationships, with what
intensity or "dose" to generate a given response, with what
frequency, and over what duration of time.

The evaluation of the effectiveness of network inter-
ventions raises certain methodological issues. Booth
and Watters,'8 in their review of HIV interventions (most
of which were individual based) among drug users,
found that very few used a randomized design with
control groups and testing prior to and after the interven-
tions. Evaluating the efficacy of a network intervention
adds another level of complexity, since network interven-
tions need to develop and utilize interaction and commu-
nication among drug users to change risk behaviors. This
makes it difficult to evaluate network interventions
because of possible "contamination" between treatment
and control groups (although, for the intended effect of a
network intervention, such contamination may be a
resource and lead to the large-scale diffusion of risk
reduction). Nevertheless, network intervention designs

using randomization have been implemented in network
interventions at the level of the individual,34'38 the net-
work,21 and the community.55

The network approach in HIV interventions among
drug users holds promise. It addresses a level of causation
that, although increasingly found to be important in the
determination of HIV infection and risk behaviors, has
not yet been widely used for interventions. By changing
behavioral norms and the peer culture of drug users,
network-based interventions may provide for large-scale
and sustainable risk reduction. The use of a network
approach also may prove to be cost-effective, since large
numbers of drug users can be reached through a multiplier
effect generated by the social links among drug users.41'46

Network approaches also can complement approaches
at the individual level. HIV risk factors with complex
biographical or biological origins-such as a prior history
of sexual abuse, high levels of drug dependency, and psy-
chological dysfunction-may require a more individualized
approach. However, insofar as HIV risk among IDUs and
other at-risk groups is a function of their networks, and it
is feasible to modify such networks, then network-based
interventions have the potential to be an appropriate and
effective means to reduce HIV risk.

This study was supported by National Institute on Drug Abuse Grant
No. ROI DA09920.
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