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S Y N O P S I S

Objectives. Over the past decade, a body of observation-
al research has accrued about the effects of outreach-
based human immunodeficiency virus (HIV) interventions
for drug users. The authors reviewed the findings related
to postintervention behavior changes and integrated f ind-
ings across studies to provide the best estimate of pro-
gram impact.

Methods. The authors conducted a computerized l i tera-
ture search to locate published accounts of HIV interven-
t ion effects on drug users. Thirty-six publications cov-
ered outreach-based HIV risk reduction interventions for
out-of-treatment injecting drug users (IDUs) and reported
intervention effects on HIV-related behaviors or HIV
seroincidence. Two-thirds of the publications reported
that part icipation in street-based outreach interventions
was fol lowed with off ice-based HIV testing and counsel-
ing. The authors described the theoretical underpinnings
of outreach intervention components, the content of the
interventions, and the outcome measures that investiga-
tors used most frequently. The authors also described
and cri t iqued the evaluation study designs that were in
place. Because most of the evaluations were based on
pretest and posttest measures of behavior rather than on
control led studies, results were examined with respect to
accepted cri teria for attr ibuting intervention causali ty,
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T
he human immunodeficiency virus (HIV)
epidemic is well into its second decade in
the United States. The epidemic has spread
rapidly among injecting drug users (IDUs),
who transmit the virus primarily through

serial reuse or sharing of contaminated syringes, needles,
and other drug injection equipment1 and secondarily
through unprotected sexual intercourse. With no vaccine
yet available to avert new infections, the key to prevention
remains the same as in the earliest years: getting people
to eliminate or reduce their risky behaviors. The difficult
task of reaching IDUs with this message was underscored
by the Institute of Medicine in its landmark 1986 report
Confronting AIDS,2 which sounded a call for innovative
strategies to educate IDUs and encourage them to adopt
safer behaviors.

One early strategy was community outreach, which
relied on peers and indigenous workers to identify out-of-
treatment IDUs and initiate appropriate education and
support. Although other types of HIV interventions for
drug users have since been developed, outreach remains
important today, with good reason. Outreach has been
identified as one of three common prevention strategies
contributing to low seroprevalence levels in cities where
HIV has entered the local heterosexual IDU commun-
ity.3 Moreover, as this chapter shows, a growing body of 
observational research suggests that outreach-based
interventions have been effective in getting drug injectors
to change risky behaviors and thereby slow the rate of
new infections. These findings, along with results from
experimental and quasi-experimental research, gain in
importance as they meet accepted criteria for inferring
intervention causality.4

B a c k g r o u n d

The majority of published studies about the effects 
of outreach derive from research sponsored by the
National Institute on Drug Abuse (NIDA). In the mid-
1980s, NIDA launched a national multisite program of 
outreach-based intervention services and research. The
29-site National AIDS Demonstration Research (NADR)
program was operational from 1987 to 1991 and was suc-
ceeded by the 23-site Cooperative Agreement for AIDS
Community-Based Outreach/Intervention Research Pro-
gram (1990 to present). In making outreach the basis of
the multisite intervention studies, NADR and the
Cooperative Agreement Program built on a proven
approach for reaching hidden populations of IDUs5 and
on theoretically effective elements of behavior change

that is, the plausibi l i ty of cause and effect,
correct temporal sequence, consistency of
f indings across reports, strength of associa-
t ions observed, specif ici ty of associat ions,
and dose-response relat ionships between
interventions and observed outcomes.

Results. The majori ty of the published eval-
uations showed that IDUs in a variety of
places and t ime periods changed their base-
l ine drug-related and sex-related r isk behav-
iors fol lowing their part icipation in an out-
reach-based HIV risk reduction intervention.
More specifically, the publications indicated
that IDUs regularly reported signif icant fol-
low-up reductions in drug injection, mult i-
person reuse 
of syringes and needles, mult iperson reuse
of other injection equipment (cookers, cot-
ton, r inse water), and crack use. The stud-
ies a lso showed s ign i f icant  in tervent ion
effects in promoting entry into drug treat-
ment and increasing needle disinfect ion.
Al though drug users  a lso s ign i f icant ly
reduced sex-re lated r isks and increased
condom use,  the major i ty  st i l l  pract iced
unsafe sex. One quasi-experimental study
found that reductions in injection risks led to
s ign i f icant ly  reduced HIV sero inc idence
among outreach part icipants. Few investiga-
tors looked at  dosage effects,  but  two
reports suggested that the longer the expo-
sure to outreach-based interventions, the
greater the reductions in drug injection fre-
quency. 

Conclusions.  Accumulated evidence from
observational and quasi-experimental stud-
ies strongly indicate that outreach-based
interventions have been effective in reach-
ing out-of - t reatment  IDUs,  prov id ing the
means for behavior change and inducing
behavior change in the desired direction.
The f indings provide sound evidence that
part ici-pation in outreach-based prevention
programs can lead to lower HIV incidence
rates among program part icipants. 
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models, especially communications theory about credible
messengers and health behavior theory about self-percep-
tions of vulnerability. For example, using outreach work-
ers indigenous to the community draws on the premise
that, to be credible, a communicator must be someone
others can use as a frame of reference or someone who
provides a normative reference to the situation at hand.6

Raising awareness about HIV and providing material means
for protection—bleach and condoms—are elements dis-
tilled from the Health Belief Model, which posits that
people will change health behaviors if they think they 
are at serious risk but capable of protecting themselves.7

The intention of the two programs was to discourage
unsafe drug use and unsafe sex, using a variety of 
messages and strategies. Since what was delivered is 
key to the observed outcomes, a description of program 
activities follows.

Outreach-based activities in NADR. NADR grantees
deployed indigenous outreach workers to initiate risk
reduction activities on the streets and in other settings
where injectors tended to congregate. Basic risk reduction
activities usually involved face-to-face communication;
the provision of literature on HIV disease, prevention,
and services; and the distribution of male condoms for
safer sex and bleach kits for decontaminating injection
equipment. Ordinarily, outreach workers made contacts
with individuals and small groups; workers in a few
NADR sites targeted outreach at existing networks of
drug users, often engaging network leaders in teaching or
modeling HIV risk reduction, to diffuse the information
more rapidly (a principle of communications theory put
forward by Rogers).8 Outreach workers also referred drug
users to other available services in the community, includ-
ing drug treatment.

NADR outreach was generally followed with more
structured activities, such as confidential risk assessments
and HIV testing. Although individual sites were allowed
to tailor intervention activities to community needs and
preferred models of behavior change, retrospective
process data show that the majority of NADR grantees
offered HIV testing and counseling to outreach partici-
pants (79%). A typical off-street counseling session lasted
an hour or less (89%), was individualized in format (72%)
and didactic in nature (73%), often included an educa-
tional video or slide presentation (67%), and usually
included a demonstration of bleach and condom use
(61%).9 Most NADR sites compared the effects of out-
reach plus basic structured activities with the effects 
of outreach plus “enhanced” interventions, using random

assignment of IDUs to one group or the other. Examples
of enhanced activities include multiple counseling sessions
of one to four hours, couples counseling or group coun-
seling sessions, engagement in role-playing exercises, and
community organizing.

Outreach-based activities in the Cooperative Agree-
ment Program. Investigators in the Cooperative Agree-
ment Program also conducted field experiments in which
participants were randomly assigned to outreach plus
basic services or outreach plus enhanced services; in 
contrast to NADR, however, the basic activities were
adopted systematically across all sites. Grantees collabo-
rated to develop a multicomponent standard intervention
that included HIV counseling and testing as a follow-on
activity to street outreach. Outreach content and duration
were standardized to a maximum of five contacts, each
lasting approximately 15 minutes, to provide HIV education
and service referrals, distribute bleach and condoms,
describe the study, and recruit subjects. (After five recruit-
ment overtures, outreach workers continued to provide
these services to any IDU they encountered, but they no
longer urged them to participate in the study.) Process
data collected in 1996 showed that Cooperative Agree-
ment grantees provided drug users with nearly 39,000
bottles of bleach, 32,000 bottles of clean rinse water, 
and over 200,000 male condoms over four years’ time—
statistics that highlight the feasibility of outreach as a
means of reaching a hidden population.

The basic follow-on to outreach was a two-session,
off-street HIV testing and counseling component that
included demonstrations and rehearsals of needle cleaning
and condom use. (The added element of skills training
stems from self-efficacy theory, which posits that behaviors
are learned through observation and copying, along with
expectations that one will be competent in practicing the
new behaviors.10) Session one focused on HIV antibody
testing and pretest counseling and typically lasted just
under 30 minutes. Session two involved posttest counseling
for individuals who were tested for HIV (85%) or booster
education for the individuals who did not get tested.
Session two usually lasted 25 minutes for seronegative or
untested clients and 33 minutes for clients with positive
test results.

Both sessions used standardized cue cards to cover 
hierarchical sets of risk reduction messages. The drug-
related hierarchy advised IDUs to stop using drugs; enter
drug treatment if possible; stop injecting drugs; stop re-
using syringes, needles, and other injection paraphernalia;
and disinfect any injection equipment that was reused.



Messages in the sex-related hierarchy counseled IDUs 
to practice sexual abstinence, have nonpenetrative sex,
use condoms and other barrier methods, and reduce the
number of sex partners. A newly identified risk factor 
for HIV—the use of crack cocaine—also was covered in
the cue cards. This message advised crack users to quit
using the drug and practice safer sex.

The following section presents a review of the pub-
lished findings about the effects of the above-described
outreach-based risk reduction education, supplies, HIV
test counseling, and skills training.

R e v i e w  P r o c e d u r e s

More than 80 reports of interventions for IDUs were
identified through computer searches of the literature.
Thirty-six met the following inclusion criteria: (1) they
focused on out-of-treatment drug users (thus, studies of
clinical populations were excluded); (2) they evaluated, at
a minimum, street-based outreach risk reduction inter-
ventions; (3) they reported on HIV-related behavioral 
or serological outcomes; and (4) they reported statistical
significance, direction of change, or range of change in
the outcome variables. Nineteen of the 36 publications
were evaluations of NADR interventions, and 12 were
from the ongoing Cooperative Agreement Program. Of
the remaining evaluations, four were sponsored by NIDA
outside of the multisite trials, and the fifth was funded by
the Centers for Disease Control and Prevention (CDC),
as one of CDC’s multisite AIDS Community Demonstra-
tion Projects. All of the five involved street outreach to
out-of-treatment IDUs, and their activities and outcome
measures are very similar to those of the NADR and
Cooperative Agreement Programs.11–15

Study designs. To answer the central question of most
program evaluations—“Does it work?”—the strongest
design for attributing causality is the randomized con-
trolled trial, in which individuals are randomly assigned to
an experimental intervention or no intervention. However,
NADR and Cooperative Agreement grantees concurred
that it would be inappropriate and unethical to withhold
basic outreach services and counseling and testing from
drug users, a decision similar to the recommendation
reached by the National Academy of Sciences in the late
1980s.16 As a result, most published evaluations of out-
reach were based on one-group pretest and posttest
designs, in which behaviors reported at baseline were
compared with behaviors reported six months after intake
into the intervention study. The absence of control groups

made it difficult for individual investigators to attribute
observed changes to the outreach-based intervention,
although the pretest and posttest designs fixed the 
temporal sequence of events, an important element in
inferring causality.

A handful of studies applied an experimental or quasi-
experimental design to tease out the behavioral effects of
outreach interventions vs. the sensitizing effects of per-
sonal interviews about HIV risks or the impact of secular
events or trends. For example, Simpson and colleagues17

randomly interviewed half their IDU sample at intake and
compared them with the noninterviewed half one month
later; the comparison revealed that the groups’ outcomes
were not differentially influenced by the intake interview.
Next, Colon and his team of investigators18 applied post-
hoc controls for the effects of historical trends by dividing
their sample into successive cohorts over time.

It should also be noted that several investigators pub-
lished results comparing the effects of basic vs. enhanced
outreach-based interventions. These studies are able to
answer the question, “What works better?”; however, they
cannot answer the primary question, “Does it work?”9,19–27

Outcome measures. Investigators in NADR and the
Cooperative Agreement Programs used standardized
interview schedules to collect preintervention and post-
intervention data on behaviors in the past 30 days, with
posttest data collected approximately six months after
intake into the study. NIDA-sponsored investigators out-
side of the multi-site programs followed similar data 
collection schedules, whereas the CDC-sponsored team
used three-month intervals to collect data on behaviors
occurring in the past 60 days. The common use of instru-
ments across studies facilitated comparability of outcome
data, although individual grantees often diverged in
choosing single or composite variables to report as 
their results.

Although the accuracy of behavioral self-reports has
often been questioned, investigators in the NADR and
Cooperative Agreement Programs used urinalysis and
visual examinations for recent needle marks to corroborate
the veracity of self-reported drug use. While no such 
corroboration was available with respect to sex-related
behaviors, the reliability of the data collection instruments
used in the Cooperative Agreement Program was studied
and found to be of high quality.28 Moreover, a strategy 
of separating the data collection staff from the interven-
tion staff was implemented to reduce the kind of self-
report bias that might be induced by social pressure or 
a desire to please the interventionist with “correct”
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answers. In addition, Des Jarlais3 has suggested that such
self-reports are valid because IDUs in several studies
have associated changes in their behaviors with their 
ability to avoid AIDS.

Finally, two-thirds of the outreach evaluations examined
interventions that included counseling and HIV testing as
follow-on activities, thus yielding data on seroprevalence
and seroincidence of HIV. Nonetheless, because the
detection of seroconversion often requires long intervals
of time for sufficient data to accrue, the salient observed
outcomes in almost all HIV intervention evaluations were
behavioral. To date, only one longitudinal study of out-
reach used seroincidence as an outcome measure.29

R e s u l t s

Table 1 lists alphabetically, by year of publication, the 
36 published evaluations and their research sites. Twenty-
four are reports from single sites; 12 pooled data from
multiple sites. The table notes whether the sites partici-
pated in one of the multisite studies and whether the
investigators reported having offered HIV testing and
counseling. It also shows the follow-up response rates,
which ranged from 41% to 95%, for an average of 66%
across studies. (The large amount of attrition experienced
in some studies can be a worrisome source of bias.) Table
1 also includes 11 columns of frequently reported risk or
protective behaviors. The word “Yes” in a column indicates
that the study found significant differences between
pretest and posttest reports; “NS” means that the study
examined the behavior but that behavior changes were
not significant.

Consistency of findings. Table 2 condenses the outcome
results and provides a count of the reports finding signif-
icant changes in eight behaviors. Although results vary 
by category, the majority of evaluations shows that IDUs
in a variety of places and time periods changed their drug-
related and sex-related risk behaviors following participation
in outreach. This consistency of results lends support to
the inference that outreach interventions promoted
behavior changes. More specifically, the research indicates
that IDUs regularly reported follow-up reductions in five
major risk behaviors: stopping injection use; reducing fre-
quency of injection; reducing reuse of syringes; reducing
reuse of other equipment (cookers, cotton, rinse water);
and reducing crack use. The studies also show significant
effects in three protective behaviors: (1) more frequent
needle disinfection, (2) entry into drug treatment, and (3)
increases in condom use.

Magnitude of program effects. Consistency of research
findings across studies strengthens the evidence of under-
lying claims about program effects. As shown in Table 2,
most evaluations have reported significant differences at
follow-up. Nonetheless, as would be expected, there is
some variation across studies in the magnitude of report-
ed effects. Given this variation and the limited number of
papers reporting on each individual outcome, it was
determined that the best estimate of program effect
across studies would be the median of the observed
effects. Medians are shown in Table 3 along with ranges
of effects, which give an estimate of the amount of vari-
ability associated around each median.

Summary statistics such as these can be adequate
estimates of effects only if outcomes were operationalized
in the same way across studies, but often they were 
not. For example, seven publications examined crack 
use, and all found significant reductions from pretest to
posttest. Investigators reported the risk reduction in dif-
ferent ways, however—two calculated the proportion of
drug users who terminated crack use at follow-up,24,26

three measured changes in the frequency or number of
crack use events in the past 30 days,38,44,47 and the other
two reports provided statistical tests of the association
between participation in enhanced interventions and less
crack use.20,22

For the purpose of this chapter, the condition set for
estimating median and range was a minimum of four
studies that used a common metric to measure and report
a given behavior change. Using this standard led to the
calculation of medians and ranges for four drug risk
behavior domains—termination of drug injection,
reduced frequency of injection, reduced or discontinued
reuse of syringes and needles, and reduced or discontin-
ued reuse of other injection equipment.

As displayed in the first row of Table 3, a subset of
five publications (combined n = 6254) used the same
metric to report that significant numbers of IDU outreach
participants discontinued injection, the most certain way
of reducing drug-related HIV transmission. Across the
five studies, between 24% and 31% of outreach partici-
pants reported they had stopped injecting in the past 
30 days.19,23,24,42,43 The median reduction across these 
studies was 26%. Using the median as the best estimated 
index of change among outreach participants translates 
into approximately 1600 fewer IDUs who injected 
drugs following participation in outreach-based HIV 
prevention interventions.

The second row of Table 3 shows the results of seven
evaluations of IDUs who continued to inject drugs 



Authors arranged by 
date of publication

Table 1. Thirty-six published studies of outreach-based interventions and selected posttest behaviors
(studies arranged alphabetically by year)

Part of a
multisite 

study

Counseling
and testing

offered

Response 
rate at 

follow-up (%)

Drug 
injection
ended

Frequency 
of injection

reduced

No

No

NADR
NADR 
No

NADR
NADR
No 

NADR
NADR
NADR
NADR
NADR
NADR
NADR

NADR
NADR

NADR
NADR
NADR
NADR
NADR

Coop
Coop
Coop
Coop
Coop
Coop
CDC
Coop
Coop
Coop
NADR

Coop
Coop
Coop

(11)

(12)

(30)
(31) 
(13)

(32)
(33)
(14) 

(34)
(35)
(36)
(19)
(37)
(38)
(09)

(17)
(39)

(40)
(20)
(41)
(42)
(43)

(20)
(21)
(22)
(23)
(44)
(24)
(15)
(45)
(25)
(46)
(29)

(26)
(27)
(47)

Yes

Yes

NS

Yes

Yes

Yes
Yes
Yes

Yes 
Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes

Yes

NS

Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes

N/A

44

N/A
61
49

47
79
51

75
41
N/A
87
58
N/A
N/A

85
52

83
88
55
N/A
62

72
70
67
68
95
78
45
N/A

61�97
44
68

70
80
N/A

In 2nd half

Yes

Yes

Yes
In 22 of 28

Yes

Yes
Yes

In most
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Site(s) and period of study
Reference
number

San Francisco, fall 1986

New York, 1/87�8/88

Baltimore, no dates
Cleveland, 2/88�8/89
Brooklyn, 1987�88

3 sites, no dates
San Juan, 5/89�1/90
Brooklyn, 1987�88

3 sites, 1988�91
Denver, 1989�90
2 NJ sites, 4/89�1/92
San Juan, 5/89�11/90
Harlem, 1989�91
Miami, no dates
28 sites, 1987�90

5 sites, 7/91�12/91
Unnamed, 4/90�12/91

2 TX sites, no dates
San Juan, 11/89�11/90
Harlem, 1989�91
63 sites (women), 1987�90
2 OH sites, 3/89�9/90

Detroit, no dates
East Harlem, no dates
15 sites, 1/92�12/93
Portland, 9/92�6/94
Miami (men), no dates
Long Beach, no dates
Denver, 2/91�12/93
16 sites, no dates
2 AZ sites, no dates
Hartford, 10/92�5/95
Chicago, 1988�92

Philadelphia, 1/93�5/95
Miami (women), no dates
21 sites, 1/92�12/95

1987
Watters

1990
Neaigus et al.

1991
Booth et al.
Stephens et al.
Sufian et al.

1992
Booth & Wiebel
Colon et al.
Friedman et al.

1993
Birkel et al.
Booth et al.
Bux et al.
Colon et al.
Deren et al.
C. McCoy et al.
Stephens et al.

1994
Simpson et al.
Wechsberg et al.

1995
Camacho et al.
Colon et al.
Deren et al.
Deren et al.
Siegal et al.

1996
Andersen et al.
Beardsley et al.
Booth et al.
He et al.
C. McCoy et al.
Rhodes & Malotte
Rietmeijer et al.
Robles et al.
Trotter et al.
Weeks et al.
Wiebel et al.

1998
Kotranski et al.
H. McCoy et al.
Stevens et al.
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Table 1 (continued)

Needle reuse
ended or
reduced

Other reuse
ended or
reduced

Injecting in
group ended 
or reduced

Bleach use,
disinfection
increased

Composite
needle risks

reduced

Crack use
ended or
reduced

Drug 
treatment
entered

Condom use
increased or risk

reduced

Composite
sex risks
reduced

NS

Yes
Yes
Yes

Yes
Yes
Yes

NS

Yes

Yes
Yes

Yes
NS
Yes

Yes

Yes

NS

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

NS
Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes

Yes

Yes
Yes

Yes
Mixed

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes
Yes

Yes

Yes

Yes
Yes

Yes

Yes

NS

Yes
Yes
Yes

NS
Yes
NS

Yes

NS
NS

Yes
NS

Yes

Yes

Yes

NS

Yes
Yes

NS
Yes

NS

Yes

Yes

Yes
Yes

NS

Yes

Yes

Yes

Yes

NS
Yes

Yes

NS

Yes

Yes
NS
Yes

NS



following exposure to an intervention (combined n = 2447).
Those IDUs who persisted in injecting reduced their
injection frequency from a baseline median of 73 injec-
tions per month per person to a follow-up median of 
45, a reduction of 28 injections per month per per-
son.13,17,23,40,41,46,47 Applying the estimated index of change
to the reports’ original participants results in about 70,000
fewer injections in the past 30 days.

Multiperson reuse of needles and syringes remains
the major mechanism by which IDUs transmit HIV.
Many IDUs learned through the mass media and word 
of mouth to avoid this practice early in the epidemic.49

Thus, in many sites, relatively low levels of risk were report-
ed at baseline, but moved still lower following outreach
interventions. As displayed in the third row of Table 3,
four evaluations used a common metric to report and 
analyze data on needle reuse (combined n = 2830).19,33,41,46

At intake into the study, the median proportion of IDUs
who reported reuse was 37%. At follow-up, substantial
proportions of intervention participants—between 14%
and 43%—reported they had not shared needles or
syringes in the past 30 days. The median reduction was
19%, which translates into 147 fewer individuals in the
four studies who reused syringes following exposure to
the outreach-based HIV intervention.

The last row of Table 3 displays data from four 
outreach evaluations that measured reuse of drug prepa-
ration and injection paraphernalia such as rinse water,
cookers, and cotton. Prior to the intervention, such behav-
ior was much more widespread than syringe reuse—
indeed, nearly twice as prevalent, with two-thirds of the
IDUs reporting at intake that they reused others’ injection
paraphernalia in the past 30 days. HIV prevention messages
in outreach emphasized this practice somewhat belatedly,
but after exposure to the intervention, a substantial pro-
portion of IDUs made the desired change. Across the four
studies (combined n = 2554), between 16% and 34%
fewer IDUs reported reusing drug preparation parapher-
nalia in the past 30 days.19,33,41,46 The median reduction
was 27%, which translates into 460 fewer IDUs who
shared injection equipment in the past month.

Variations in measurement across evaluations pre-
cluded an assessment of the magnitude of changes made
in sex risk behaviors. Despite consistency in reported
effects (condom use and unprotected sex significantly
changed in the desired direction in 16 of 17 studies), sex-
related risk for HIV transmission among drug users
appears to remain high. To illustrate, Stephens and col-
leagues9 analyzed data from over 13,000 IDUs and found
that 10% reported always using condoms at baseline. That
proportion increased to 19% at follow-up. Regardless of
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Behavioral outcome

Table 3. Effectiveness of outreach-based strategies in reducing drug use and needle practices

Number of 
findings

5

7

4

4

Median at baseline

100% injected

73 injections
per month

37% reused
syringes

67% reused
equipment

Range of change at follow-up

24% to 31% of IDUs
stopped injecting

11 to 62 fewer injections
per month

14% to 43% fewer
IDUs reused syringes

16% to 34% fewer
IDUs reused equipment

Median change at follow-up

26% of IDUs stopped
injecting

28 fewer injections per
month

19% fewer IDUs reused
syringes

27% fewer IDUs reused
equipment

Stopped injecting drugs at time of 
follow-up

Reduced drug injection frequency

Stopped/reduced reuse of 
needles/syringes

Stopped/reduced reuse of cookers,
cotton, rinse water

Table 2. Drug use, needle practices, and sex risk
behaviors

Outcome measures
Number of

findings

Stopped injection use
Reduced injection frequency
Stopped/reduced multiperson reuse

of needles/syringes
Stopped/reduced reuse of cookers, 

cotton, rinse water
Stopped or reduced crack use
Increased needle disinfection
Entered drug treatment
Increased condom use or had less 

unprotected sex

10
17
16

8

7
10

6
16

Number
significant

11
18
20

12

7
16

7
17
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statistical significance, over 80% of IDUs continued not
using condoms, or used them inconsistently, following
participation in outreach.

Finally, the pivotal question in evaluating HIV inter-
ventions is whether the reductions in behavioral risks 
led to fewer infections. Only one study to date has
addressed this question, but its quasi-experimental design
adds credence to its findings. Wiebel and colleagues29

conducted a prospective study of an intensive outreach
intervention in Chicago, collecting baseline and six 
follow-up waves of data between 1988 and 1992 from
IDUs who were at “injection risk” through their reuse of
dirty needles, syringes, or other paraphernalia. At the final
wave, the authors also collected data from a nonequiva-
lent control group of IDUs who were not exposed to 
outreach. In the longitudinal part of the study, the authors
reported that the proportion of users at injection risk
declined from 54% at wave one to 14% at final follow-up.
They also found that seroincidence among the outreach
participants declined from 8.4 to 2.4 per 100 person-
years. Importantly, the only behavioral risk factor associ-
ated with the reduction in HIV seroincidence was a
reduction in injection risk. In the comparison part of the
study, the investigators reported significantly lower levels
of risky injection practices among the IDUs exposed to 
the outreach intervention than among the nonoutreach
IDUs (14% vs. 50%). The authors attributed the reduced
rate of HIV infections among the outreach group to their
reductions in injection risks.

Intervention dosage. To judge whether a causal rela-
tionship exists between outreach and behavior changes, it
would be helpful to know whether the level of behavior
change covaries with the level or “dosage” of intervention
received. To date, few investigators, however, have looked
at the dosage effects of outreach, either in terms of its
intensity or duration. Indeed, the two evaluations that did
examine the amount of outreach to which IDUs were
exposed used different operational definitions of dura-
tion. In one study, Booth and Wiebel32 compared injec-
tion frequency across three NADR outreach sites, taking
into account how long outreach had been offered in each
community. The authors found significant decreases in
injections at only one of the sites, and they concluded
that the reductions were a result of outreach workers 
having been in that community longer than in the other
two sites. In the other study, Stephens and colleagues9

measured the amount of time IDUs spent in outreach-
based interventions. Reviewing pooled data from eight
NADR outreach sites, they reported that the number of

minutes spent in the intervention was a significant 
predictor of reduced injection frequency.

D i s c u s s i o n

The “gold standard” in evaluation study designs is the 
randomized controlled trial in which individuals are 
randomly assigned to different conditions. Without exper-
imental controls or quasi-experimental comparison groups,
competing hypotheses for why IDUs change their behav-
iors cannot be eliminated. As discussed earlier, two 
controlled studies did rule out hypotheses, respectively, 
of concurrent events outside the intervention and of 
sensitizing effects of intake interviews. Still, the evidence 
of outreach effects is largely confined to observational stud-
ies that deployed pretest and posttest evaluation designs.
When taken individually, such studies warrant some 
circumspection in attributing causation. Taken as a group,
however, the evidence of intervention effects becomes
stronger, especially when they meet the specific criteria
indicative of causality, enumerated by Hill.4 These include:

• Plausibility (causation is feasible in the context of 
current knowledge).

• Temporally correct association (an appropriate time 
sequence between the intervention and the observed 
outcome).

• Consistency of finding similar associations by different
persons, in difference places, under different circum-
stances, and at different times.

• Strength of association between the intervention and 
the observed outcome.

• Specificity of association (association is limited to 
specific participants or specific outcomes).

• Dose-response relationship (larger effect is demon-
strated from more intense treatment).

Although many of the evaluations covered in this
review contained methodological flaws, including un-
desirable attrition rates, together they met many of Hill’s
criteria. First, the various outreach interventions were
built on theoretical models of behavior and behavior
change, thus making it plausible that the interventions
were responsible for the observed behavioral effects. It
also is plausible that reductions in injection risk behaviors



led to reductions in new HIV infections, given that 
HIV is a blood-borne disease, that drug injection exposes
needles and other injection equipment and paraphernalia
to blood, and that blood from contaminated equipment 
is conveyed to other users of that equipment. When 
IDUs stop or decrease reuse of dirty equipment, as Wiebel
and colleagues found, it is logical that HIV transmission
would decrease as well.

All of the studies reviewed in this chapter examined
behaviors at baseline and at a follow-up interval or inter-
vals. In this way, they established an appropriate time
sequence between intervention and outcomes, which
strengthens claims that outreach interventions led 
IDUs to change their behaviors. In addition, the observed
effects were similar across evaluations more often than
not. Although some studies did not find significant
changes in behaviors, there was a considerable degree 
of consistency in findings reported across sites, across
investigative teams, and throughout the 10-year period in
which outreach was evaluated. Positive intervention
effects were reported by IDUs exposed to outreach
between 1986 and 1995 in over two dozen cities, with
varying levels of HIV prevalence and varying baseline
rates of risk behavior. (Sites included Baltimore, Chicago,
Cleveland, Columbus, Dallas, Dayton, Denver, Detroit,
El Paso, Flagstaff, Hartford, Houston, Jersey City,
Laredo, Long Beach, Miami, New Orleans, New York
City, Newark, Philadelphia, Portland, San Antonio, San
Diego, San Francisco, and San Juan.)

The strength of the association between outreach and
behavior change also was shown by rather substantial
reductions in needle-related risk behavior reported at 
follow-up. Aggregated studies showed that approximately
one-quarter of IDUs stopped injecting drugs. IDUs re-
duced their monthly frequency of injection by nearly
40%. They reduced syringe reuse, which was already low
at baseline, by another 20%, and they reduced reuse of
other injection equipment by 27%.

These drug-related risk reductions also point to the
specificity of the types of behaviors that were shaped by
outreach. As noted earlier, the association between out-
reach interventions and sex-related behavior change was
not as strong as that between outreach and drug practice
changes. That the interventions were not as effective in
this area may mean that the sex-related message was
weak, the messenger was not credible, or the outreach
intervention and one-to-one counseling was not appropriate
for changing sex practices. (On the positive side, the

weaker changes in sex risk help to discount the idea that
IDUs provided “socially desirable” biased responses at the
time of their follow-up interviews.) Future studies are
needed to shed light on which interventions are more or
less effective with distinct behaviors and different popu-
lations (as they differ by drug use preferences or gender
and race, for example).

Future studies also need to address the last causal
inference criterion, dose response, and identify components
of outreach “dosage” that affect outcomes. Investigators
also may need to consider whether a plateau or ceiling
effect of dosage is possible; that an hour spent in coun-
seling and testing leads to a certain amount of change,
but that amount will not change significantly if a second
hour is added. Indeed, the idea that substantial effects
may result from rather brief interventions should be 
welcome news for practitioners, who must marshal what
are often scarce resources for HIV prevention.

In summary, the research results reported in the 
36 publications largely satisfy Hill’s criteria. Thus, it can
be argued that outreach-based HIV prevention has been
and continues to be effective with IDUs. Although more
studies are necessary to illuminate the components of
outreach that work and the types of people they work for,
the research to date suggests that:

• Outreach is an effective strategy for reaching out-of-
treatment IDUs and providing the means for behavior 
change.

• A significant proportion of IDUs who are exposed to 
outreach—but not all—change their behaviors in 
the desired direction.

• Changed behaviors are associated with lower rates of 
new HIV infection among IDUs.

The published findings thus challenge the belief that
prevailed in the early years of the epidemic—that IDUs
would be resistant to risk reduction education and that
they could not or would not modify their behaviors in
response to the threat of HIV—and herald the success of
outreach in reducing HIV infection rates among out-of-
treatment drug users.

C o y l e  e t  a l .

28 P U B L I C  H E A L T H  R E P O R T S  •  J U N E  1 9 9 8  •  V O L U M E  1 1 3 ,  S U P P L E M E N T  1



O u t r e a c h - B a s e d  H I V  P r e v e n t i o n  f o r  I D U s

P U B L I C  H E A L T H  R E P O R T S  •  J U N E  1 9 9 8  •  V O L U M E  1 1 3 ,  S U P P L E M E N T  1 29

1. Normand J, Vlahov D, Moses LE, editors. Preventing HIV trans-
mission: the role of sterile needles and bleach. Washington: 
National Academy Press; 1995.

2. Institute of Medicine. Confronting AIDS: directions for public 
health, health care, and research. Washington: National Academy
Press; 1986.

3. Des Jarlais DC, Hagan H, Friedman SR, Friedmann P, Goldberg 
D, Frischer M, et al. Maintaining low HIV seroprevalence in pop-
ulations of injecting drug users. JAMA 1995;274:1226�31.

4. Hill AB. Principles of medical statistics. 9th ed. New York: 
Oxford University Press; 1971.

5. Hughes PH. Behind the wall of respect. Chicago (IL): University 
Press; 1977.

6. Janis IL. Counseling on personal decisions: theory and research 
on short-term helping relationships. New Haven (CT): Yale 
University Press; 1982.

7. Janz NK, Becker M. The health belief model: a decade later. 
Health Educ Q 1984;11:1�47.

8. Rogers EM. Diffusion of innovation. 3d ed. New York: Free 
Press; 1983.

9. Stephens RC, Simpson DD, Coyle SL, McCoy CB, and the 
NADR Consortium. 1993. Comparative effectiveness of NADR 
interventions. In: Brown BS, Beschner GM, editors. Handbook 
on risk of AIDS. Westport (CT): Greenwood Press; 1993. 
p. 519�56.

10. Bandura A. Social learning theory. Englewood Cliffs (NJ): 
Prentice-Hall; 1977.

11. Watters JK. 1987. A street-based outreach model of AIDS pre-
vention for intravenous drug users: preliminary evaluation. 
Contemp Drug Probl 1987;Fall:411�23.

12. Neaigus A, Sufian M, Friedman SR, Goldsmith DS, Stepherson B, 
Mota P, et al. Effects of outreach intervention on risk reduction 
among intravenous drug users. AIDS Educ Prev 1990;2:253�71.

13. Sufian M, Friedman SR, Curtis R, Neaigus A, Stepherson B. 
Organizing as a new approach to AIDS risk reduction for intra-
venous drug users. J Addict Dis 1991;10(4):89�98.

14. Friedman SR, Neaigus A, Des Jarlais DC, Sotheran JL, Woods J, 
Sufian M, et al. Social interventions against AIDS among injecting 
drug users. Br J Addict 1992;87:393�404.

15. Rietmeijer CA, Kane MS, Simons PZ, Corby NH, Wolitski RJ, 
Higgins DL, et al. Increasing the use of bleach and con-
doms among injecting drug users in Denver: outcomes of a 
targeted community-level HIV prevention program. AIDS 
1996;10:291�8.

16. Coyle SL, Boruch RF, Turner CF, editors. Evaluating AIDS 
prevention programs. Washington: National Academy Press; 
1989.

17. Simpson DD, Camacho LM, Vogtsberger KN, Williams ML, 
Stephens RC, Jones A, et al. Reducing AIDS risks through com-
munity outreach interventions for drug injectors. Psychol Addict 
Behav 1994;8:86�101.

18. Colon HM, Sahai H, Robles RR, Matos TM. Effects of a commu-
nity outreach program in HIV risk behaviors among injection 
drug users in San Juan, Puerto Rico: an analysis of trends. AIDS 
Educ Prev 1995;7:195�209.

19. Colon HM, Robles RR, Freeman D, Matos T. Effects of HIV risk 
reduction education program among injection drug users in Puerto
Rico. Puerto Rico Health Sci J 1993;12:27�34.

20. Andersen MD, Hockman, EM, Smereck GAD. Effect of a nursing 
outreach intervention to drug users in Detroit, Michigan. J Drug 
Issues 1996;26:619�34.

21. Beardsley M, Goldstein MF, Deren S, Tortu S. Assessing intervention

efficacy: an example based on change profiles of unprotected 
sex among drug users. J Drug Issues 1996;26:635�48.

22. Booth R, Crowley TJ, Zhang Y. Substance abuse treatment entry, 
retention, and effectiveness: out-of-treatment opiate injection 
drug users. Drug Alcohol Depend 1996;42:11�20.

23. He H, Stark M, Fleming D, Gould J, Russell-Alexander Y, Weir B. 
Facilitation into drug treatment or self help among out-of-
treatment IDUs in Portland: you can lead a horse to water, 
but� J Drug Issues 1996;26:649�61.

24. Rhodes F, Malotte CK. HIV risk interventions for active drug 
users: experience and prospects. In: Oskamp S, Thompson SC, 
editors. Understanding and preventing HIV risk behavior. 
Thousand Oaks (CA): Sage Publications; 1996. p. 207�36.

25. Trotter RT, Bowen AM, Baldwin JA, Price LJ. The efficacy 
of network-based HIV/AIDS risk reduction programs in 
midsized towns in the United States. J Drug Issues 
1996;26:591�605.

26. Kotranski L, Salaam S, Collier K, Lauby J, Halbert J, Feighan K. 
Effectiveness of an HIV risk reduction counseling intervention 
for out-of-treatment drug users. AIDS Educ Prev 1998; 
10:19�33.

27. McCoy HV, McCoy CB, Lai S. Effectiveness of HIV interventions 
among women drug users. Women Health 1998;27:49�66.

28. Needle R, Fisher DG, Weatherby N, Chitwood D, Brown B, 
Cesari H, et al. Reliability of self-reported HIV risk behaviors of 
drug users. Psychol Addict Behav 1995;9:242�50.

29. Wiebel WW, Jimenez A, Johnson W, Ouellet L, Jovanovic B, 
Lampinen T, et al. Risk behavior and HIV seroincidence among 
out-of-treatment injection drug users: a four-year prospec-
tive study. J Acquir Immune Defic Syndr Hum Retrovirol 
1996;12:282�9.

30. Booth R, Koester S, Brewster JT, Wiebel WW, Fritz RB. 
Intravenous drug users and AIDS: risk behaviors. Am J Drug 
Alcohol Abuse 1991;17:337�53.

31. Stephens RC, Feucht TE, Roman SW. Effects of an intervention 
program on AIDS-related drug and needle behavior among 
intravenous drug users. Am J Public Health 1991;81:568�71.

32. Booth R, Wiebel WW. Effectiveness of reducing needle-related 
risks for HIV through indigenous outreach to injection drug 
users. Am J Addict 1992;1:277�87.

33. Colon HM, Robles RR, Sahai H, Matos T. Changes in HIV risk 
behaviors among intravenous drug users in San Juan, Puerto 
Rico. Br J Addict 1992;87:585�90.

34. Birkel RC, Golaszewski T, Koman, JJ, Singh, BK, Catan V, Souply 
K. Findings from the Horizontes Acquired Immune Deficiency 
Syndrome Education project: the impact of indigenous workers 
as change agents for injection drug users. Health Educ Q 
1993;20:523�38.

35. Booth RE, Koester SK, Reichart CS, Brewster JT. Quantitative 
and qualitative methods to assess behavioral change among 
injection drug users. Drugs Society 1993;7:161�83.

36. Bux, D, Iguchi MY, Lidz V, Baxter RC, Platt JJ. Participation 
in an outreach-based coupon distribution program for free 
methadone detoxification. Hosp Community Psychiatry 
1993;44:1066�72.

37. Deren S, Beardsley M, Tortu S, Davis R, Clatts M. Behavior 
change strategies for women at high risk for HIV. Drugs Society 
1993;7:119�28.

38. McCoy CB, Rivers JE, Khoury EL. An emerging public health 
model for reducing AIDS-related risk behavior among injecting 
drug users and their sexual partners. Drugs Society 
1993;7:143�59.

R e f e r e n c e s



39. Wechsberg WM, Cavanaugh ER, Dunteman GH, Smith FJ. 
Changing needle practices in community outreach and methadone
treatment. Eval Program Plann 1994;17:371�9.

40. Camacho LM, Williams ML, Vogtsberger KN, Simpson DD. 
Cognitive readiness of drug injectors to reduce AIDS risks. Am J 
Addict 1995;4:49�55.

41. Deren S, Davis WR, Beardsley M, Tortu S, Clatts M. Outcomes 
of a risk reduction intervention with high risk populations: the 
Harlem AIDS project. AIDS Educ Prev 1995;7:379�90.

42. Deren S, Davis WR, Tortu S, Beardsley M, Ahluwalia I, and 
the National AIDS Research Consortium. Women at high risk 
for HIV: pregnancy and risk behaviors. J Drug Issues 
1995;25:57�71.

43. Siegal HA, Falck RS, Carlson RG, Wang J. Reducing HIV needle 
risk behaviors among injection-drug users in the Midwest: an 
evaluation of the efficacy of standard and enhanced interven-
tions. AIDS Educ Prev 1995;7:308�19.

44. McCoy CB, Weatherby NL, Metsch LR, McCoy HV, Rivers JE, 
Correa R. Effectiveness of HIV interventions among crack users. 

Drugs Society 1996;7:137�54.
45. Robles RR, Matos TD, Colon HM, Marrero CA, Reyes JC. Effects 

of HIV testing and counseling on reducing HIV risk behavior 
among two ethnic groups. Drugs Society 1996;9:173�84.

46. Weeks MR, Himmelgreen DA, Singer M, Woolley S, Romero-
Daza N, Grier M. Community-based AIDS prevention: preliminary
outcomes of a program for African American and Latino injection 
drug users. J Drug Issues 1996;26:561�90.

47. Stevens SJ, Estrada A, Estrada B. HIV sex and drug risk behavior 
and behavior change in a national sample of injection drug and 
crack cocaine using women. Women Health 1998;27:25�48.

48. Des Jarlais DC, Friedman SR, Stoneburner RL. HIV infection and 
intravenous drug use: critical issues in transmission dynamics, 
infection outcomes, and prevention. Rev Infect Dis 
1988;10:151�8.                                                                  !

30 P U B L I C  H E A L T H  R E P O R T S  •  J U N E  1 9 9 8  •  V O L U M E  1 1 3 ,  S U P P L E M E N T  1

C o y l e  e t  a l .


