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Abstract
Behavioral interventions to prevent HIV or assist HIV-positive persons often incorporate peers,
yet empirical support for their efficacy is only recently accumulating. We describe the results of a
review of the global literature, identifying 117 studies evaluating the efficacy of peer-based
interventions in the area of HIV/AIDS. About half were conducted in the developing world and
half in Western nations. Across a range of populations and intervention modalities, the majority of
studies provided some support for peer interventions according to outcome indicators in the
domains of sexual risk behavior, attitudes and cognitions, HIV knowledge, and substance use.
However, outcomes assessed using biomarkers and other non-self-report variables were less likely
to indicate intervention efficacy. Overall, findings suggest that we can have some confidence in
peer interventions, yet more data are needed demonstrating an effect in the most rigorous study
designs and with outcomes that are not potentially affected by respondent bias.
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Introduction
An estimated 33.4 million people are living with HIV infection throughout the world [1]. In
the United States (US) alone, there are thought to be about 1.1 million people living with
HIV/AIDS (PLWHA) [2]. Despite efforts to prevent new infections, transmission of HIV
continues, with an estimated 2.7 million new infections worldwide in 2008 [1].

Appropriate use of antiretroviral therapy can radically improve the prognosis of PLWHA
and has been shown to be cost effective in both low- and high-income countries [3].
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Moreover, early comprehensive use of ART in high-prevalence populations has been
suggested as a possible strategy to reduce transmission of HIV [4]. The magnitude of the
epidemic and the complexity of chronic HIV care, however, represent major challenges to
healthcare delivery systems in both resource-rich and resource-limited settings.

Indeed, the World Health Organization and UNAIDS have identified human resource
limitations as a major barrier to scaling up HIV service delivery [5-7]. Efforts to build
human resource capacity in HIV services include the shifting of healthcare tasks typically
performed by highly trained medical specialists to workers who are in more abundant supply
or who can be more quickly and inex-pensively recruited, trained, and deployed [8, 9].
Community-based, non-professional care providers have become an important component of
task-shifting strategies: in several high HIV-prevalence countries, community health
workers are being integrated into HIV health care services [10]. In addition to health care
tasks, community members also can provide to PLWHA valuable ancillary services, such as
individual and group education and social support [11].

PLWHA are uniquely qualified to perform some of these tasks, especially supportive
services, since they can complement task-oriented training with direct experience of disease
management in the specific context of their communities’ strengths and challenges. Indeed,
since the onset of the HIV epidemic, PLWHA or those who are otherwise directly affected
by HIV/AIDS (e.g. parents or caregivers of PLWHA) have contributed to HIV prevention,
care, and treatment in a wide range of paid and unpaid peer provider roles [12].

As we described elsewhere, peers may be distinguished from other community health
workers by several qualities [13]. First, peers share with their patients or clients key personal
characteristics, circumstances, or experiences (i.e., “peerness”). Thus peers may be selected
because they are from certain communities (e.g., African-American men who have sex with
men [MSM]) or belong to targeted subgroups (e.g., former injection drug users). Second,
their shared characteristics, circumstances, and experiences influence the particular ways in
which peers provide services and are received by patients or clients, so that their status as
peers is thought to add value to the health services they provide. Third, like other
community health workers, peers generally complete short-term, competency-based training
rather than a discipline-based or clinical curriculum [10]. Finally, peer roles are highly
specified as part of formal HIV prevention and treatment efforts. Although peers may share
social networks with their clients and their work may overlap with their social activities,
peer services are intentionally provided according to standard protocols for health-related
interventions, rather than being the natural result of engagement in social networks [13].

Peer interventions for HIV prevention and care have been promoted by international funding
agencies and policy makers [14, 15]. Support for the use of peers in a wide variety of HIV
care settings is likely based in part on their perceived availability, accessibility, and low cost
in comparison to professional healthcare providers. Common characteristics, circumstances,
and experiences are thought to facilitate their acceptability to target populations and increase
their influence and legitimacy [16].

In contrast to the popularity and widespread implementation of peer interventions in HIV,
researchers have only recently begun to more rigorously evaluate the efficacy of peer
support. In general, the heterogeneity of outcomes and assessment methods used to measure
them limit the ability to compare results across studies and the dearth of rigorous study
designs restricts the ability to make conclusions about their efficacy. Recent systematic and
qualitative reviews of peer interventions also have found a relatively weak evidence base
and methodological diversity in reporting of results that limit the ability to draw strong
conclusions from published studies [17-19].
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One exception to the lack of systematic analysis of peerrelated HIV interventions is a recent
meta-analysis and systematic review that located 30 studies of peer education for HIV
prevention in developing countries published between January 1990 and November 2006.
Meta-analysis indicated that peer education interventions were significantly associated with
increased HIV knowledge, reduced equipment sharing among injection drug users, and
increased condom use, but not sexually transmitted infections (STIs). The authors concluded
that peer education programs in developing countries had moderate effects on behavioral
outcomes but no demonstrated significant impact on biological outcomes [16].

Given the considerable resources committed to developing and disseminating peer-based
programs, evidence of their effect is warranted. Policy makers and public health officials
could clearly benefit from research on the effect of peers, including an updated investigation
to determine whether there are differential outcomes for US-based interventions versus those
in the developing world and specific areas in which peers are more likely to show an effect.

The present paper describes the results of a systematic review of the global literature on peer
interventions to promote health in the area of HIV/AIDS. The heterogeneity in the outcomes
precluded a meta-analysis [20]. Our primary aims were to describe the state of the research
literature evaluating peer interventions and to summarize in a systematic fashion the
evidence for the efficacy of peer work in HIV across multiple HIV-related health domains.

Methods
Literature Review

A search of published literature was conducted using PubMed and PsychInfo. Only articles
published before November 1, 2010 were considered. Searches were limited to English-
language reports, using combinations of the terms: HIV, peer, intervention(s). We also
consulted with colleagues and scanned the reference lists of relevant publications. Articles
were restricted to those that: (1) involved peers as the only or one of the main modes of
intervention, with peers defined as those who were (a) from similar socio-demographic or
other relevant backgrounds as participants in the study, (b) non-professionally trained, and
(c) introduced to operate according to specified protocols; (2) addressed an HIV-related
health concern as one of the main aims; (3) conducted a statistical evaluation of the effect of
the peer intervention on at least one HIV-related outcome; and (4) were original reports of
the results.

A multi-stage process was adopted to select relevant papers. The first and second authors
first examined the titles and abstracts for their applicability according to the inclusion
criteria. All papers that appeared eligible were distributed among the authors and two
research associates who independently examined each according to the selection criteria. All
studies were subject to further examination during the coding process as well. All
discrepancies regarding eligibility were discussed until a consensus was reached among the
authors.

Study Coding
Selected papers were classified independently by the authors into one of the following
predetermined categories: randomized controlled trials (RCT), quasi-experimental designs
(non-randomized comparison), and cross-sectional or other less rigorous designs (no
comparison group). Authors extracted data in the following categories: study location (US,
other developed country, developing country); population (MSM, school-based youth, non-
school based youth, sex workers, substance users, PLWHA, other at-risk women, other);
intervention type (formal meeting/structured groups, formal one-on-one interactions, peer
opinion leader, outreach, other); and extent of follow-up. We also extracted type of outcome
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reported (sexual risk behavior; substance use; HIV knowledge, attitudes and cognitions;
biomarkers; other non-self-reported outcome); number of results per outcome domain; and
the number of supportive results (defined as statistically significant results, P < 0.05, that
supported the intervention’s efficacy for a specified outcome). Any disagreements were
discussed by all authors until a consensus was reached.

Analysis
Study characteristics were tabulated by summing the number of studies per category and
then stratifying by study design. Efficacy of peer interventions was assessed by summing the
number of studies with a supportive result for at least one of the variables in the specified
domain. Note this is a liberal estimate of efficacy: if a study assessed six substance use
variables and only one demonstrated a supportive effect for the peer intervention, the study
would be considered as indicating support. We then divided the number of supportive
interventions by the total number of studies to create an overall percentage of studies with
supportive results. These were stratified by study design, with Pearson’s χ2 tests and
Fisher’s exact tests, as appropriate, used to compare the percentage of studies with
supportive results across study designs and individual study characteristics (i.e. year of
publication, study location, intervention modality, and population studied).

Results
Description of Studies

Overall, 518 manuscripts were identified in the preliminary search; 330 were excluded
during the abstract review process; and an additional 71 were excluded during the data
extraction process. An on-line appendix listing the final 117 studies selected, their ratings,
and full citations is provided; a summary of the studies is presented in Table 1.

As seen in the table, the number of publications in this area is growing steadily, from only
10 in the first 4-year period (1990–1994) to 65 in 2005–2010. However, only a minority of
studies (n = 28) employed a rigorous randomized controlled design; most were quasi-
experimental (n = 54) or used some other cross-sectional approach (n = 35). The US is
vastly overrepresented among study locations (n = 51), but new studies have led to a greater
representation of work in the developing world (n = 54). The modalities varied considerably,
though in over half of the studies (n = 68) peers operated through formal meetings or
structured groups. Outreach activities were also common (n = 40), with formal one-on-one
(n = 24) and popular opinion leader [21] (n = 15) strategies used less frequently. Finally, the
peer interventions targeted a wide range of populations, most commonly school-based youth
(n = 28), substance users (n = 18), sex workers (n = 18), and MSM (n = 17).

In terms of intervention outcomes, most studies examined multiple domains; note that 92 of
the 117 studies (79%) assessed variables that fell into more then one of the 6 domains.
Seventy-eight studies assessed sexual risk behaviors, including unprotected anal intercourse
and condom use. Seventy-three studies analyzed various attitudes and cognitions around
HIV acquisition and transmission, including perceived risk for HIV, perceived importance
of not getting HIV, belief that a healthy person cannot be infected, and intentions to practice
only safe sex. HIV knowledge, variously operationalized, was assessed as an outcome in 52
studies. Substance use, including reported behaviors such as needle sharing, cleaning
needles, and methamphetamine use, was assessed in 27 studies. Least frequently included as
outcomes were biological makers such as HIV tests, CD4 counts, tests for STIs, and viral
load (n = 16 studies) and outcomes measured by means other than self-report (e.g.,
electronically monitored HIV medication adherence, condom sales; n = 9 studies).
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Additionally, studies varied greatly in the number of variables they assessed, with an
average of 7 different variables assessed per study (range = 1–48). Per domain, studies
assessed attitudes and cognitions (Mean (M) = 5.1 outcomes, range = 1–34); sexual risk
behaviors (M = 3.4, range = 1-–24); substance use (M = 3.3, range = 1–14); biological
outcomes (M = 2.8, range = 1–11); HIV knowledge (M = 2.1, range = 1–20); and other non-
self-reported outcomes (M = 2.1, range = 1–8).

Efficacy of Peer Interventions
The percentage of outcomes that supported the efficacy of peer-based interventions is
reported for each outcome domain by study design in Table 2. As seen in column 1,
descriptive findings indicate that, overall, peer interventions were efficacious, although the
likelihood of a supportive result varied according to outcome domain. Attitudes and
cognitions, HIV knowledge, and sexual risk behaviors were the domains most widely
assessed and were most likely to indicate the efficacy of the peer interventions, with 89.0%
of the 73 studies assessing attitudes and cognitions, 84.6% of the 52 studies assessing HIV
knowledge, and 76.9% of the 78 studies assessing sexual risk behaviors indicating at least
one supportive result in the domain. Variables in the substance use domain, used as outcome
indicators in 27 studies, also generally pointed to the efficacy of the peer interventions being
tested, with at least one supportive result in 70.4% of studies using them. Biological makers
(n = 16 studies) and other outcomes that did not rely on self-report (n = 9 studies) were
seldom used and much less likely to offer evidence that the peer intervention was successful
(at least one supportive result was reported in 37.5% of studies examining biological
markers and 55.6% of studies of other non-self report outcomes).

Moderators of Intervention Efficacy
Finally, we examined whether the rigor of the study design or any individual study
characteristic moderated findings of intervention efficacy. χ2 analyses indicated that the
likelihood of a supportive result—in 5 of the 6 domains—did not differ according to the
rigor of the study design (see columns 2–5 in Table 2). For instance, for sexual risk
behavior, 64.7% of the RCTs that evaluated variables in this domain demonstrated a
supportive result for at least one of them, as did 78.1% of the quasi-experimental designs
and 85.0% of the other, less rigorous designs. These percentages were not significantly
different, χ2(2) = 2.2, P = 0.14. The exception was biological outcomes, for which 12.5% of
the RCTs, 40.0% of the quasiexperimental design, and all of the other, less rigorous design
demonstrated support for the peer intervention under study, χ2(2) = 7.1, P = 0.03.

With respect to individual study characteristics that might moderate the likelihood of a
supportive result, we examined year of publication, study location, intervention modality,
and population studied. Study location, intervention modality, and population studied were
shown to moderate the findings of some of the outcome domains. Specifically, of the 73
studies that assessed attitudes and cognitions, 6 (66.7%) of the 9 studies conducted in
developed countries compared to 59 (92.2%) of the 64 studies conducted in the US or
developing countries had supportive results in this domain, χ2(1) = 5.3, P = 0.02. For
intervention modality, of the 27 studies that assessed substance use, 9 (100%) of the studies
that used outreach compared to 10 (55.6%) of the 18 studies that did not use outreach
methods had supportive results, Fisher’s exact test, P = 0.02. Finally, study population
moderated the results in two different domains, sexual risk behavior and attitudes and
cognitions. Of the 78 studies that assessed sexual risk behavior, only 1 (20.0%) of the 5
studies targeting PLWHA had supportive results, whereas 59 (80.8%) of the 73 studies that
did not target PLWHA had supportive results, χ2(1) = 9.8, P < 0.01. For the 73 studies that
assessed attitudes and cognitions, 5 (62.5%) of the 8 studies targeting MSM had supportive
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results, compared to 60 (92.3%) of the 65 studies that did not target MSM, χ2(1) = 6.5, P =
0.01.

Discussion
Peer interventions for HIV prevention or care are wide-spread and widely endorsed, yet only
recently have researchers begun to examine them empirically. We reviewed the literature,
casting a wide net in order to get a sense of the field overall. We identified 117 studies
evaluating the efficacy of peer-based interventions in the area of HIV/AIDS. About half
were conducted in the developing world and half in the US and other Western nations.
Across a range of populations studied and intervention modalities employed, the majority of
studies provided some support for the peer interventions they assessed according to outcome
indicators in the domains of attitudes and cognitions, HIV knowledge, sexual risk behavior,
and substance use. However, outcomes assessed in terms of biomarkers and other variables
not self-reported—perhaps capable of offering a less subjective, more rigorous test of
efficacy—were less likely to indicate intervention efficacy. Analyses of the potentially
moderating impact of study rigor failed to indicate any significant findings except for the
biological outcomes: positive findings were more likely in interventions tested in other, less
rigorous designs than in RCTs or in quasi-experimental studies. Analyses of individual study
characteristics as moderators of intervention effect revealed multiple potential moderators,
including study location, intervention modality, and population studied. Studies conducted
in developed countries (vs. not in developed countries) were less likely to have supportive
results in the domain of attitudes and cognitions. Further, studies that used out-reach
methods compared to those that did not use outreach methods were more likely to have
supportive results in the substance use domain. Finally, studies that targeted (vs. did not
target) PLWHA were less likely to have supportive results in the domain of sexual risk
behavior and studies that targeted MSM (vs. did not target) were less likely to have
supportive results in the domain of attitudes and cognitions.

The current review is consistent with a prior meta-analytic review of peer interventions for
HIV in the developing countries [16], which demonstrated effects on HIV knowledge, less
equipment sharing among injection drug users, and condom use, but not STIs. Overall, the
findings suggest we can have some confidence in peer interventions, but more data are
needed demonstrating an effect in the most rigorous study designs and with outcomes that
are not potentially affected by respondent bias. Nonetheless, we acknowledge there may be
some situations in which the more subjective measures are the only options or are more
appropriate; for instance, in studies which are under-powered for biological outcomes or in
which rich, qualitative data on potential explanatory factors or contextual information would
be useful.

There were some limitations to our study; most notably that we could not use meta-analytic
techniques because of the heterogeneity of the 861 variables assessed across the 6 outcome
domains in the 117 studies [20]. Also, publication bias might affect our conclusions: if
studies indicating positive effects are more likely to be published, this would bias the body
of research. Also, in our analyses we considered a study as providing support for peer
interventions if any one of multiple indicators in a single domain were significant. This is a
liberal definition of efficacy, more likely to show support than a stricter criterion requiring,
for example, support across a majority or even all results evaluated in a given domain. At
the risk of reporting false positives, we wanted to describe the upper limit of intervention
efficacy.

Despite the limitations, our findings provide some support and encouragement to those
pursing peer interventions in the area of HIV. The lack of findings for individual study
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moderators means, unfortunately, that we can offer few guidelines as to what types of
interventions are most helpful. The moderator analyses did reveal that work with MSM may
be most challenging in terms of attempting to show efficacy at least in the domain of
attitudes and cognitions. Future work on peer interventions would benefit the field by using
more rigorous evaluation methods. If possible, researchers should employ RCTs, providing
full details about the research in accordance with Consolidated Standards of Reporting
Trials (CONSORT) guidelines. If ethical considerations, resource constraints, or community
dissent preclude RCTs, research might consider alternative approaches such as a wait-list
control design, which would still provide rigorous support. Minimally, researchers should
clearly describe primary and secondary outcomes a priori and report results for all outcomes,
both a priori and post hoc. Also, they should provide greater specification of the measures
and procedures. For example, the provision of details about how the peers were selected and
trained and the scope and specifics of their duties could guide further research and those
hoping to apply the interventions to real-world settings. Collecting and reporting process
data on the feasibility and implementation of the intervention would further guide
interpretation of the findings and assist in implementation efforts. For instance, if a large
proportion of individuals approached declined to participate or, once enrolled, failed to
complete the intervention, this might suggest the findings for such as study should not be as
widely generalized.

Future research on the moderators of the effect of peerled interventions also is needed. As
one example, Cornish et al. systematically compared the context and the implementation of
two sex-worker peer education interventions run, one in India and the other in South Africa.
They found that the greater success of the Indian project was in part attributed to its (1) more
stable and supportive social, material and political context and (2) community commitment
to sex workers’ involvement, ownership and empowerment, as opposed to a more
biomedical approach that marginalized sex workers’ concerns [22].

Future work on mediators also is needed to elucidate the processes by which peer
interventions facilitate HIV-related outcomes. In earlier work, we provided a working
definition of peer support and a 2-step framework for designing theory-based interventions
[13]. Incorporating a clear theoretical conceptualization for an intervention before testing it
allows for the examination of constructs that might explain its effect, such as self-efficacy,
empowerment, improved knowledge, or skills acquisition.

Conclusions
In summary, this review and systematic analysis suggests that peer interventions to promote
the health and well-being of persons living with or at risk for HIV/AIDS are widespread but
that only more recently have researchers begun to systematically evaluate their efficacy.
There are many reports of effective interventions, but many of these are undermined by
methodology that limits the extent to which causality can be inferred. Future work, in
carefully designed studies, could help demonstrate the actual effectiveness of peers and
under what conditions and for which outcomes they can be maximally successful. The dire
state of the HIV epidemic, coupled with decreasing global financial commitment, argue for
the urgent need for such research.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

Characteristics of 117 studies assessing peer-based HIV interventions by study design

Study design

Total
(N = 117)
n (%)

RCT
a

(n = 28)
n (%)

Quasi
b

(n = 54)
n (%)

Other
c

(n = 35)
n (%)

Year of publication

 1990-1994 10 (8.6) 2 (7.1) 4 (7.4) 4 (11.4)

 1995-1999 20 (17.1) 4 (14.3) 9 (16.7) 7 (20.0)

 2000-2004 22 (18.8) 2 (7.1) 12 (22.2) 8 (22.9)

 2005-2010 65 (55.6) 20 (71.4) 29 (53.7) 16 (45.7)

Study location

 Developing country 54 (46.2) 8 (28.6) 29 (53.7) 18 (51.4)

 US 51 (43.6) 20 (71.4) 18 (33.3) 13 (37.1)

 Other developed country 12 (10.3) 1 (3.6) 7 (13.0) 4 (11.4)

Intervention modalities

 Formal meetings/structured groups 68 (58.1) 18 (64.3) 35 (64.8) 15 (42.9)

 Outreach 40 (34.2) 4 (14.3) 19 (35.2) 17 (48.6)

 Formal one-on-one 24 (20.5) 9 (32.1) 10 (18.5) 5 (14.3)

 Popular opinion leader 15 (12.8) 2 (7.1) 10 (18.5) 3 (8.6)

 Other 11 (9.7) 1 (3.6) 7 (13.2) 3 (9.4)

Population

 School-based youth 28 (23.9) 3 (10.7) 20 (37.0) 5 (14.3)

 Substance users 18 (15.4) 7 (25.0) 4 (7.4) 7 (20.0)

 Sex workers 18 (15.4) 1 (3.6) 10 (18.5) 7 (20.0)

 MSM 17 (14.5) 3 (10.7) 8 (14.8) 6(17.1)

 Persons living with HIV/AIDS 15 (12.8) 9 (32.1) 3 (5.6) 3 (8.6)

 Other at-risk women 15 (12.8) 7 (25.0) 5 (9.3) 3 (8.6)

 Youth (not school-based) 12 (10.3) 4 (14.3) 4 (7.4) 4 (11.4)

 Other (e.g. truck drivers) 13 (11.1) 2 (7.1) 4 (7.4) 7 (20.0)

Outcome domains

 Sexual risk behavior 78 (66.7) 17 (60.7) 41 (75.9) 20 (57.1)

 Attitudes and cognitions 73 (62.4) 15 (53.6) 39 (72.2) 19 (54.3)

 HIV knowledge 52 (44.4) 10 (35.7) 23 (42.6) 19 (54.3)

 Substance use 27 (23.1) 10 (35.7) 8 (14.8) 9 (25.7)

 Biological markers 16 (13.7) 8 (28.6) 5 (9.3) 3 (8.6)

 Other, non-self-reported 9 (7.7) 4 (14.3) 3 (5.6) 2 (5.7)

a
RCT randomized controlled trials

b
Quasi quasi-experimental designs (non-randomized comparison)

c
Other cross-sectional or other less rigorous designs (no comparison group)
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