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Abstract

Social network analysis (SNA) and social network-based interventions (SNI) are important
analytical tools harnessing peer and family influences critical for HIV prevention and treatment
among substance users. While SNA is an effective way to measure social network influences, SNI
directly or indirectly involves network members in interventions. Even though these methods have
been applied in heterogeneous ways, leading to extensive evidence-based practices, systematic
reviews are however, lacking. We searched five bibliographic databases and identified 58 studies
involving HIV in substance users that had utilized SNA or SNI as part of their methodology. SNA
was used to measure network variables as inputs in statistical/mathematical models in 64% of
studies and only 22% of studies used SNI. Most studies focused on HIV prevention and few
addressed diagnosis (k=4), care linkage and retention (k=5), ART adherence (k=2), and viral
suppression (k=1). This systematic review highlights both the advantages and disadvantages of
social network approaches for HIV prevention and treatment and gaps in its use for HIV care
continuum.
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INTRODUCTION

In 2014, the Joint United Nations Program on HIVV/AIDS called for a rapid scaling-up of
essential HIV prevention and treatment approaches to achieve the target of “90-90-90” by
the year 2020 (1). The worldwide “90-90-90” target calls for 90% of people living with HIV
(PLH) to be diagnosed, with 90% of those receiving combination antiretroviral therapy
(ART), and 90% of PLH on antiretroviral therapy (ART) to sustain virological suppression
(1, 2). Achieving this target by 2020 would consequently, by 2030, decrease the global
burden of HIV/AIDS by 90% from that in 2010 (1). The target is based on the HIV care
continuum model, also known as the HIV treatment cascade. This model outlines the
sequential steps or stages of HIV treatment that PLH transition from initial diagnosis to
achieving viral suppression, and shows the proportion of PLH who are engaged at each
stage. Parallel to the optimistic “90-90-90” target are the discouraging funding cuts to the
Global Fund for AIDS, Tuberculosis and Malaria (GFATM) and the United States’
President’s Emergency Plan for AIDS Relief (PEPFAR), which together disproportionately
affect practices relating to HIV (prevention and treatment) and addiction (harm reduction)
treatment programs (3). This issue has particular significance for Eastern European (e.g.
Ukraine, Russia), Central Asian (e.g. Kazakhstan) and Asian (e.g. Vietham, Malaysia)
countries, where HIV epidemics are largely shaped by people who inject (PWIDs) and who
use drugs (PWUDs) (2). HIV-infected PWUDs and PWIDs are a key population who, in the
absence of scaled-up prevention and treatment interventions, would likely experience
suboptimal outcomes along the HIV continuum of care. Achieving the 90-90-90 target,
particularly for this population would, therefore, require scaling up of integrated and
comprehensive interventions, which are not only sustainable but also cost-effective.

A significant body of evidence, from both theoretical and public health perspectives, points
to the influence of network-based strategies such as social network analysis (SNA) and
social network based interventions (SNIs) on HIV prevention and treatment outcomes for
PWIDs and PWUDs. For the purpose of this paper, we define social networks in a SNA as a
group of individuals who knew each other prior to an intervention. In comparison, SNI is a
‘peer-driven-intervention’ (PDI) where the peers (either known or unknown a priori) play the
role of educators of HIV prevention information, health advocates, or health buddies,
supporting each other to improve ART adherence and retention in HIV care.

Prior research suggests drug users in one’s social network act as dysfunctional role models
(4, 5), reinforce risky drug use behaviors (6, 7), increase likelihood of engaging in sexual
risk behaviors (8-14), and consequently lead to poor HIV treatment outcomes (15).
Conversely, self-reported condom use is strongly associated with positive norms using
condoms among social network members (12) and social support increases engagement in
needle exchange (16, 17) and addiction treatment programs (18, 19). In terms of structural

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ghosh et al.

Page 3

characteristics of networks (e.g. size, density), several studies indicate strong association
between high-risk sexual behavior (20-22), HIV infection (23), HIV transmission (24-26),
and increased drug use. Other structural network characteristics, such as being a bridge
population (27), centrality (28), and core-periphery relationships (29), have been identified
as contributors to both sexual (27, 30) and drug injection-related HIV transmission (31).

From a broader public health perspective, some SNIs have demonstrated promising potential
in their ability to reach a higher proportion of key populations (e.g. PWIDs/PWUDs), that
are challenging to engage in communities, and populations that may be unable to travel to
health services by themselves. These findings imply that efforts to prevent HIV transmission
mustincorporate the impact of social networks. Social networks can, therefore, play a aual
rolein HIV transmission: they serve as both the routes of transmission for the virus and'the
routes of dissemination for information related to HIV prevention and treatment services
(32, 33).

The objective of this systematic scoping review was to identify and synthesize such
extensive information on evidence-based network approaches (SNA and SNI) that
strategically target HIV prevention and treatment in one or more steps along a HIV care
continuum. The following key questions guide the scope of this review:

1 Given the heterogeneity of the usage of social network approaches, what are the
different ways SNA and SNI are conducted, analyzed, and reported in the
studies?

2. What is the distribution of the approaches identified in #1 in terms of their
targeting outcome measures associated with HIV prevention and steps of a HIV
care continuum?

3. Given the lack of clarity on recruitment methods and whether the networks are
defined post-hoc by the researchers, how are the social network members
identified and involved in the SNIs?

4, What type of effect did the SNIs have on the intervention outcomes?

METHODS

We started this scoping review with a systematic literature search and selection of studies in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement (34-36). Similar to systematic reviews and meta-analysis, scoping
reviews also follow rigorous PRISMA guidelines for identifying a comprehensive set of
relevant studies (34-36).

Search Strategy

An exhaustive search strategy was developed based on key terms, synonyms, and subject
headings related to two groups: 1) social networks strategies and 2) study population of
interest. For group one, the search consisted of the main term ‘social network’ and terms
related to measuring and analyzing social networks such as “social network analysis’,
‘sociometrics’, ‘sociograms’, ‘sociomaps’, ‘egonetworks’, and ‘respondent driven
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sampling’. Names of software packages commonly used in SNA e.g. ‘UCINET’, ‘NetDraw’,
and ‘Pajek’ were also used. The subject headings included were ‘social support’,
‘interpersonal relationships’, ‘cliques’, and ‘community support’.

For group two, the terms, subject headings, or combination of both included were “substance
use’, ‘substance use disorder*, ‘drug use’, ‘injecting drug use’, ‘non-injecting drug use’,
‘HIV’, ‘AIDS’, and ‘mental health’. We searched 5 electronic databases (MEDLINE,
PubMed, PsycINFO, Social Science Citation Index, and Web of Science) and the website of
International Social Network Analysis (www.insna.org). We also manually searched studies
published in the journals of Social Networks and Connections, which are the two flagship
publications of INSNA, the professional association for researchers interested in SNA.
Studies were managed using an electronic bibliography (Endnote version X7).

Selection Criteria

Two primary inclusion criteria were used to select the studies:

1 sociometric analysis, egocentric network analysis, respondent-driven sampling
(RDS), or social network-based intervention was part of the methodology of the
study;

2. study population included substance users (PWUDs, PWIDs, and people with
drinking problems) with or at risk for HIV.

We limited our review to peer-reviewed studies published in English between 1980 through
February 2015. While social network approaches have evolved since the 1950s, HIV/AIDS
and addiction research began in the 1980s and AIDS was not reported until 1981.
Consequently, inclusion of studies was restricted to those published after 1980. Systematic
reviews, meta-analysis, and studies that examined tobacco use, criminal justice system,
biological studies of HIVV/AIDS, and mental health issues not related to HIVV/AIDS and
substance use disorders as outcome measures were excluded from this review.

We further selected studies for our review using a two-stage process. First, four authors (DG,
AK, BG, and SB) scanned titles, abstracts, and keywords identified from the search strategy
(k = 6,241) and excluded them as appropriate based on the above-mentioned inclusion and
exclusion criteria. To ensure reliability and consistency, the four authors assessed a pilot
sample of 200 randomly selected studies independently on the basis of their title, abstract,
and keywords. Both the included and excluded groups of studies from all the four authors
were compared for consistency. Undecided studies, which needed further clarifications, were
discussed collectively and resolved (either included and excluded). We repeated this pilot
step in order for all the authors to understand and follow the inclusion and exclusion criteria
consistently. These steps demonstrated good reliability (Cohen’s k = 0.74). A significant
number of studies (k = 4,795) were excluded. The primary reason for exclusion was that
SNA or SNI was not used as one of the analytical approach and social influence or
relationships were measured and described by other techniques (Figure 1).

Second, the four authors thoroughly reviewed the methodology section of 1446 studies and
further excluded 544 studies, resulting in 902 studies. To clarify, the database of 902 records
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was for multiple (but related) reviews under preparation by the same authors. This particular
review comprised 58 studies where SNA or SNI was part of their methodology and the study
population was substance users at-risk for or living with HIV/AIDS (Figure 1).

Extraction and Charting the Results

RESULTS

Data extraction and charting of results were done at various stages by one author and
thoroughly reviewed and audited by another for consistency, quality, and relevance (36).
First, we reviewed the full text of 58 studies and extracted information on the descriptive
characteristics: year of publication, number of authors, name of the peer-reviewed journal,
study population, study area, sample size, data collection, and types of social networks.
Types of social network were further coded into two categories: risk networks (e.g. drug,
sexual, and/or alcohol) and support networks (e.g. friends and/or family). We created a map
of the different study locations, categorized by the outcome measures (HIV prevention and
the steps of HIV care continuum) (Figure 2).

Second, to systematically identify the different social network strategies included in the
methodology (refer to #1 key question), we used a data extraction form to collect and code
information on: data collection (categories: whole network, egocentric network, or RDS),
types of network measures (categories: size, structural, dyads, relation, and social network
member properties), network measures as variables in statistical/mathematical models
(categories: univariate, bivariate, multivariate regression, structural equation modeling,
repeated measures, projection models, and agent-based models), and network-based
intervention protocol.

Third, based on the outcome measures, the studies were grouped into 7 categories: HIV
prevention, HIV testing and diagnosis, linkage to care, retention in care, ART prescription,
ART adherence, and viral suppression. A cross tabulation was conducted between the types
of social network strategies and outcomes measures (Figure 3). These steps of synthesizing
data addressed key question #2.

Fourth, for studies that conducted SNI, data on study period, location, population, sample
size, study design, intervention aim, randomized control trial (RCT), outcome measures,
methods of identifying peer participants, methods of identifying social network participants,
control group (if any), major findings, and limitations were extracted. Summary tables of
key information were then created (Tables 1, 2, and 3) (refer to key questions #3 and #4).

Descriptive Characteristics

Among the final 58 studies, 11 (19%) were conducted in the 1990s (24, 37-46), 24 (41%)
from 2000 to 2009 (20, 47-69), and 23 (40%) studies after 2009 (30, 70-89). The
populations in the studies were divided into two broad groups: 1) PWID/PWUD and HIV-
infected and 2) individuals at high-risk for HIV who used or injected drugs. Some specific
high-risk groups were homeless men (82, 84), homeless youth (45, 64, 72), black men who
have sex with men (MSM) (63), HIV-infected women (61, 74), and female sex workers
(FSW) (37, 62, 67). The sample size of the studies varied significantly with the majority of
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studies (64%) sampling 250 to 1000 participants. Two were pilot studies with sample sizes
fewer than 25 participants (49, 67) and two were large-scale multi-site studies with sample
sizes over 2000 participants (80, 83). Using World Bank’s designation (90) for country
income level, most studies (k=50, 86%) were conducted in high-income countries, three
studies in upper middle-income countries (62, 65, 68), four studies in lower middle-income
(66, 73, 76, 80), and none in low-income countries. Fifty-one studies (88%) were conducted
in the United States, Canada, or Europe, four studies in East and Southeast Asia (68, 76, 77,
85), three in Central America (50, 56, 65), one in South Africa (62), and no studies were
conducted in Australia or South America (Figure 2). The studies that focused on HIV
prevention were primarily conducted in the United States or Europe (88%), with few in
South-Southeast Asia, Central America, and Africa. All studies where outcome measures
were associated with the various steps of the HIV-care continuum of care, however, were
conducted in North America, including studies on: HIV-testing (61, 72) (New York, lowa,
and Nebraska), linkage to care (70) (San Francisco), retention in care (39, 49, 57) (San
Francisco, Connecticut, and Maryland), and ART adherence and viral suppression (49, 67)
(Connecticut and Vancouver) (Figure 2). No studies focused on ART prescription.

What are the different ways SNA and SNI are conducted, analyzed, and reported in the

studies?

Based on how social network approaches were conducted, we divided the included studies
into three categories: Level I, 11, and I11.

Level | (Social Network Analysis)—Studies where i) social networks, including support
and risk networks, were described in terms of their size (38, 40, 42, 74, 86), composition
(19, 51, 53, 56, 72, 84), and structure (30, 37, 59, 66), ii) sociometric and/or egocentric
network analyses were conducted to calculate network metrics such as centrality (30),
density (38, 40, 42, 63), assortivity, and constraints, iii) network metrics were used as
predictor variables in statistical/mathematical models to identify correlates of substance use
and HIV/AIDS were included in this category. There were 37 (64%) studies in Level I. One
consistent trend identified in the majority of these studies (85%) was that univariate,
bivariate, and multivariate statistical analyses were conducted with the calculated network
properties or metrics. The most common sequence of analytical steps was to first describe
the summary statistics of the network properties; second, conduct a bivariate cross-tabulation
or correlation between the outcome variables and the network properties; and third, include
the network properties as variables with individual level variables in a multivariate
regression analysis. It is important to note here that for these studies, SNA was used to
support the preprocessing and creation of new variables to quantify social relationships and
was not the primary analytical technique of the methodology.

Level Il (Respondent Driven Sampling)—This category included studies that
exclusively reported using social networks for sampling, such as RDS or contact sampling.
Most of the studies focused on the mathematics and statistics of the sampling design and
then subsequently conducted a descriptive analysis of the participants and their social
networks. There were 8 studies (14%) in Level Il (41, 65, 69, 77, 83, 88, 89).
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Level Il (Social Network Interventions)—Studies that reported the involvement of
peers and/or network members and used the results of a typical whole or egocentric network
analysis as part of an HIV prevention and treatment intervention were classified as Level 111
studies. There were 13 studies in Level 111 (43, 44, 46, 49, 54, 58, 66-68, 73, 78, 80, 87).

What is the distribution of the network approaches in terms of their application in
addressing outcome measures associated with HIV prevention and stages of a HIV care

continuum?

How are the

The majority of studies (k = 48, 83%) focused on HIV prevention, whereas a few (k = 10,
17%) addressed the different steps in the HIV care continuum. Only four studies included
outcome measures associated with HIV diagnosis and testing (7%) (61, 72, 76, 88), five
(9%) (39, 49, 57, 70, 89) for HIV care linkage and retention, and even fewer for ART
adherence (k=2, 3%) (49, 67) and viral suppression (k=1, 2%) (49). ART prescription, a
crucial step between being eligible for and initiating ART, was not addressed at all (Figure
4). A cross-tabulation of social network approaches (Level |, 11, and I11) with outcome
measures further provided important results (Figure 3). In line with Figure 4, Figure 3 also
showed the considerable concentration of research on HIV prevention across the Level I, II,
and Il studies (above 80%). Less than 10% of the studies were applying the potential of
social network approaches to address HIV care and treatment. Among the studies in the
Levels I and I, only eight studies (18%) addressed three components of the HIV care
continuum; HIV diagnosis, HIV care linkage, and retention (39, 57, 61, 70, 72, 76, 88, 89).
Additionally, of the thirteen social network intervention (Level I11) studies, only one study,
which was a pilot intervention (sample size = 20), had a primary biological outcome of viral
load and a secondary outcome measure of adherence to ART (pharmacy records and self-
reported adherence) (67). Another pilot intervention (sample size = 14) measured retention
in HIV care (percentage of appointments) and ART adherence (pill-counts) as primary
outcomes (49).

social network members recruited, identified, and involved in the SNIs?

All 13 SNIs were based on the conceptual framework of ‘peer-driven-interventions’ (PDI)
with minor variations. The basic framework of a typical PDI involves two stages: first, peers,
or index participants, are recruited and provided training to understand and perform in a HIV
prevention or treatment intervention; second, peers deliver the intervention among family or
members from their drug and sexual networks in the community.

In most studies (64, 65, 67, 79, 87, 94, 99) identified in this review, the peers were recruited
through street outreach, word of mouth, advertisements, and referrals from community
health agencies and former drug users. Latkin et. a/.(54, 87) and Sherman et. a/.(68)
followed a much more targeted outreach strategy to recruit peers from the cities of Baltimore
and Philadelphia (USA) and Chiang Mai (Thailand), respectively. The targeted recruitment
procedures included ethnographic observations, focus groups, and stratified sampling based
on geographical units (e.g. zip codes or US Census block groups) with higher drug-related
arrests or higher prevalence of HIV/AIDS (Table 2). An alternative strategy deployed by
Broadhead et. a/. was that the RDS and PDI were linked. The RDS was used to recruit and

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ghosh et al.

Page 8

identify peers within the network in which the health advocate and peers would work to
reduce HIV transmission (91).

The composition of the recruited peers and social network members also varied. For SNIs
focused on HIV prevention (k=11), peer educators or leaders recruited participants from
their drug using and/or sexual social networks. Of these eleven, there were six studies
(56%), where the both the peer and their recruited social network members, had equal
participation in the study, and everyone received the intervention (43, 44, 46, 58, 78, 80). In
the remaining five studies (44%), network members did not participate in the intervention
directly, but were recipients of diffusion of HIV prevention information from peers and
participated in the baseline and/or follow-up assessments (54, 66, 68, 73, 87). For the SNIs
focused on HIV treatment (k=2), the project personnel identified the health advocates (HAS)
and their peers from the enrolled study population (49, 67) (Table 2).

In most of the identified interventions (k=10/13, 77%), peers played the role of educators of
HIV prevention information. In the remaining three studies (49, 67, 78), peers played the
role of health advocates or health buddies supporting each other to improve adherence to
ART and retention in HIV care (Table 1). The HIV prevention interventions in these studies
included: providing educational information on practicing and promoting safe sexual and
drug using behaviors with social network members throughout the study period (43, 44, 46,
58, 80); distribution of materials such as bleach, condoms, and needles in the community
(44, 46, 80); and hands-on experimental sessions on HIV prevention education of 90-120
minutes over a period of 2 to 4 weeks. The experimental sessions included information on
communication strategies to conduct peer outreach and how to promote social norms and act
as a role model in the community (54, 66, 68, 73, 87). As part of the intervention, peers also
recruited other substance users from their social networks to become peer educators, thereby
reaching a larger group in the community. The HIV care and treatment interventions
included weekly sessions where peers serving as health advocates encouraged other
participants on keeping their clinical appointments, responding to physicians’ referrals,
picking up prescriptions on time, and adhering to ART (49, 67). The theoretical frameworks
used in the SNI included behavior change theories, social identity theory, social cognitive
theory, diffusion theory, and social support theories.

What type of effect did the SNIs have on the intervention outcomes?

All the nine HIV prevention studies that included controls showed substantial improvement
in more than one HIV-risk reduction behavior (sharing syringes, sharing cookers and filters,
frequency of injection, unprotected sex) and HIV education communication among social
networks comparing control and intervention conditions (43, 44, 46, 54, 58, 66, 68, 78, 80).
Four studies documented that SNIs, compared to the control conditions, were successful in
recruiting a higher proportion of hard to reach at-risk population, which is the first step of
any HIV prevention or treatment programs (43, 44, 58, 80) (Table 3). The recruited
population had diverse ethnic backgrounds (43), wide geographic distribution (43), low-
income (54), women, young-injectors, and people who injected a variety of drugs (80). HIV
prevention outcome measures were assessed in four studies at multiple follow-up periods
(54, 58, 68, 78): HIV education communication among groups (e.g. peers and social

AIDS Behav. Author manuscript; available in PMC 2018 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ghosh et al.

Page 9

network members) was higher at 6 month follow-up (54, 58), more than 90% of the peers or
indexes (e.g. peer health advocates) became active peer interventionists and two-third of
study populations had adopted the intervention by the 6 month follow-up (78), reduction in
methamphetamine use and increase in condom use were evident at the 12 month follow-up
(68), and decrease in drug injection started by the 3 month follow-up (46) (Table 3). One
study (73), however, showed that the comparison group (individual intervention)
experienced significantly greater reductions in sexual risk behaviors than the SNI group.

Both social network-based HIV treatment interventions were pilot studies and successfully
showed the feasibility of HIV infected drug users’ willingness and ability to provide direct
social support to their peers (49, 67). In Broadhead et. a/.(49), health advocates (HAS)
succeeded in keeping 80% of their peers’ HIV care appointments. Additionally, medication
adherence score for all participants (peers and health advocates) was 90%, and 75% of
participants enrolled in drug treatment by the end of the study. Results from the Deering et.
al. (67) intervention were supporting, showing that with increasing frequency of intervention
meetings, the self-reported rate of ART adherence increased and by the end of the
intervention period, overall ART adherence was as high as 92% among FSWs with HIV and
who used drugs. The number of participants achieving viral suppression (HIV-1 RNA<50
copies/mL) increased by 40% from the pre-intervention period (one year before enroliment)
to the end of the study (duration enrolled) (67). Although the encouraging results from these
two pilot studies do not predict long-term treatment successes, the SNI approach to HIV
treatment was a promising strategy for vulnerable population who might otherwise be
excluded from the HIV care continuum altogether.

DISCUSSION

This systematic scoping review describes how SNA and SNI was measured, analyzed, and
utilized to examine the influence of social networks on HIV prevention, and treatment
outcomes for substance-using people with or at-risk for HIV. To the best of our knowledge,
this is the first review with a primary focus on evaluating the state of research in SNA and
SNI-based studies, which are sustainable and cost-effective strategies to improve behavior
change and reach hidden populations (92).

What was striking was that the majority of the studies (Level I and Level II) conducted
egocentric SNA as an exploratory tool to sample hidden populations, quantify interpersonal
relationships, and describe the structural characteristics of risk and support networks. Here,
SNA was not the primary methodology deployed but facilitated in calculating network
variables for confirmatory or causal analysis using other mathematical and statistical
models. Even when a range of modeling techniques provided convincing evidence that risk
behaviors for HIV transmission and loss from HIV care continuum were linked to network
factors, few studies (k=10, 27%) recommended optimizing the advantages of these
approaches for implementing network-based interventions. Of the 58 included studies, only
13 conducted SNIs. This clearly reflects a lack of research involving social networks as part
of an intervention and underscores for the imperative for future network interventionists to
fill this critical research gap.
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Another prominent finding of this systematic scoping review was that social network
approaches were utilized predominantly for HIV prevention research (83%). This trend was
true for all three levels of studies. A plausible explanation could be that HIV prevention had
been emphasized more by funders or, alternatively, the achievements in HIV prevention
were needed to spur innovation for its use in treatment. This is supported by relatively recent
findings that HIV treatment is an extremely effective strategy for prevention (93-95). Few
studies from Level I and Il had primary or secondary outcomes associated with the first two
steps of HIV continuum (diagnosis and linkage to HIV care) and none for the later stages
(ART adherence and viral suppression). Interestingly, except for one study conducted in
southern India (76), all HIV treatment based studies were located in the United States.

Among the thirteen SNIs studies, only two studies strategically targeted one or more steps
along a HIV care continuum (49, 67). For example, the outcome measures in Broadhead et.
al.(49), conducted in New Haven, CT in 2002, were retention in care and ART adherence. A
biological outcome of viral load was measured in only one study conducted by Deering et.
al. (67) in Vancouver in 2006. These two HIV treatment studies were conducted at a time
(between 2002 and 2006) when HIV prevention research was perhaps the major focus
worldwide. Even though the results supported the feasibility of SNI, where drug-using PLH
serving as health advocates were capable of providing support to their network members to
remain engaged in HIV care and ultimately achieve viral suppression, the two studies were
pilot interventions with sample sizes less than 25 participants. It is unclear whether the
authors later adapted these pilot studies to large-scale interventions, but findings suggest that
larger challenges existed with intervention expansion for HIV treatment (96). Regardless,
these finding undoubtedly show that although there has been considerable progress of social
network research in HIV prevention, there still remains a wide gap in utilizing the potential
of SNIs in HIV treatment research.

What are some of the advantages and disadvantages of SNIs, which make them a common
approach for HIV prevention interventions but not so prevalent in HIV care and treatment
research? Social network-based HIV prevention and care interventions have several
advantages that were highlighted in the included studies. Eleven of the thirteen studies
(Level 111) showed substantial reductions in HIV-risk behaviors and increase in HIV
prevention communication among social network members. Among these eleven studies,
five studies showed sustained positive effects of the interventions beyond the study period
indicating that SNIs could be an effective sustainable approach. The remaining two studies
showed the feasibility of HIV treatment interventions with drug-using PLH as peer health
educators. Most importantly, these SNIs all used social networks that were defined by the
study participants themselves. The Community Popular Opinion Leader (CPOL) or the
Targeted Outreach Intervention (TOI) models chose leaders from the community with a
possibility of missing smaller yet critical social networks that impact one’s daily interactions
(92, 97). In most of the reviewed SNIs, the network members were either directly involved
in the intervention or indirectly when receiving information from the peers. This structure
has the potential of delivering an intervention to a larger population at a much lesser cost. In
addition, the majority of studies had higher retention rates (exceeding 80%) at the last
follow-up visits. This further suggests that groups who are recruited through social network
based methods may be better connected and easier to follow and retain compared to non-
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network recruitment methods. Thus, SNIs may also be valuable for recruiting hard-to-reach
populations and giving peers an opportunity to serve a positive role for individuals who are
members of disenfranchised and stigmatized groups in the community.

This systematic scoping review also highlighted several limitations of SNIs. First,
contamination has been a persistent challenge in these studies, whereby individuals in the
experimental intervention group talk to and encourage those in the control group to alter
their behaviors. This scenario is more critical for studies that use densely connected social
networks. However, while contamination does impact the evaluation of effect sizes by
biasing towards the null hypotheses, it does not compromise the end goal of implementing
network based HIV prevention and treatment interventions. In a recent study, Simmons et.
al.(98) evaluated a measure based on recall of intervention terms to assess contamination in
a randomized, prospective trial of a social network-based, peer-driven education
intervention. Another approach is to consider location and geographic distance between the
experiment and the control groups to assess contamination. If experimental and controls are
in close proximity for several minutes, that could be a measure of potential contamination.

Second, instability and incidents of rapid network turnover may prohibit sufficient
interaction between peers educators, health advocates, or support groups with their
respective social network members. Such limited interactions may prohibit effective
diffusion of intervention and behavior change. This limitation will disproportionately affect
HIV treatment interventions because peers need to encourage and support each other
consistently and in a timely manner to stay on HIV care, pick up prescriptions, and adhere to
medications. To circumvent this limitation, a plausible solution would be to train a sufficient
number of peers to ensure their steady presence. For SNIs to become a widely adopted
approach for HIV treatment, however, cutting edge analytical techniques for collecting
sociometric data and modeling network change over time must be developed.

Third, for SNIs to perform effectively, the peers should be motivated, willing, and able to
recruit network participants as well as deliver accurate information among their social
networks. For example, it is possible that peer educators, instructed to deliver specific
intervention content among their network members or in the community, might alter the
content of the actual intervention. While PDlIs are culturally competent because they allow
information to be expressed as it would among peers, health educators often need to ensure
that accurate intervention content is included. It is also possible that in interventions where
peers are trained to be leaders or role models, they refuse to reduce their own high-risk
behaviors.

Fourth, for HIV treatment interventions, it is important to assess the disclosure dynamics of
an individual’s HIV status to their social network members (96). This is related to another
long lasting issue of what type of information can be ethically collected or shared among the
social network members. For interventions focused on measures related to retention in HIV
care and ART adherence, a lot of personal health information will be required to be
disclosed to peers for them to effectively support each other with their HIV treatment
regimen. This will further complicate the protocol of whom and how participants (including
peers and social network members) need to be consented during a social network based
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intervention. Last, another challenge for interventions targeting to increase retention in HIV
care is to recruit a control population of PLH with no medical care. This could also raise
ethical and moral issues for researchers of not providing medical care to PLH who are in
need.

LIMITATIONS

While rigorous methods were used to identify studies and extract information to inform
collective knowledge on HIV-related SNA and SNIs in substance users, some limitations do
exist. The included studies differed substantially in their study design, duration of the
intervention, timing of outcome assessment, and outcome measures used. The high degree of
heterogeneity in both the studies and the reporting of outcomes precluded a meta-analysis
(35, 36, 99, 100). Studies (with same study population and data) that used both egocentric
SNA and SNI but reported findings in different peer- reviewed journal articles were included
twice: egocentric analysis study was included in Level | and SNI in the Level Il categories.
Additionally, the thirteen SNI studies that we reviewed had different recruitment methods
and differed slightly in the way in which networks were defined and analyzed. Measurement
of study quality was not conducted because currently there is no gold standard for assessing
study quality in social network based intervention studies. Finally, although we conducted an
extensive search of the literature databases, it is possible that our review missed some studies
where SNA and/or SNI were conducted only on PLH but who were not active substance
users. Even when peer outreach is central to HIV prevention efforts for PWUDs and/or
PWIDs, many studies do not assess network components and social diffusion of information
and behavior change. In addition, there may be studies where social-structural settings, such
as bars or shooting galleries, are conceptualized as networks settings for diffusion of
intervention for behavior change. However, such studies do not directly or indirectly involve
existing social network members in the intervention.

CONCLUSIONS AND IMPLICATIONS FOR FUTURE RESEARCH AND
PRACTICE

This systematic scoping review began by discussing the presence of large amount of
evidence that showed the positive influence of social networks and network-based
interventions on HIV prevention and treatment outcomes. Some studies have also reported
sustained benefits beyond the study period. Due to the heterogeneity and lack of clarity of
network-based approaches and how they strategically targeted one or more steps along a
HIV care continuum, this paper systematically identified the dominant patterns of using
SNA and SNI methods and showed the pressing need for more SNI research at various care
stages, especially those addressing ART prescription. The review also highlighted the
potential advantages of SNIs as a sustainable approach and whose effects continue beyond
the study period. They are also cost-effective strategies to deliver an intervention to a larger
population, recruit from hard to reach populations, and provide an opportunity for members
of disenfranchised groups in the community to serve as a positive role for individuals. Based
on the limitations of social network approaches identified by the review there are several
implications for future research on best theoretical and applied practices: recruiting
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intervention and control groups, training an effective group of peer educators or care
supporters, assessing relationship between treatment regimen and behavior changes over
time, and maximum diffusion of intervention in a cost effective way. The goal of the next
generation of network interventionists, therefore, is to ensure that research practices are
aligned with the complexities of social network dynamics and optimally use the power of
social networks to reduce HIV transmission and optimize HIV care.
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Records excluded
K =4795
Exclusion after reviewing title,
abstract, and keywords
A 4
Records identified for full
text reviewing
K =1446
Records excluded
K =544
Exclusion after assesing
methodology of full text against
inclusion and exclusion criteria
v Records include
1) Method: SNA, SNI,
g : qualitative analysis of social
Records included |r.1 the relations, or social support
database for all reviews variables
K =902 2) Populations: HIV+, HIV-risk,
PWIDs, PWUDs, alcohol,
mental health
Eligible for current review Inclusion Criteria: 1) Published 1980 onwards; 2) English
K =58 language; 3) Methods: SNA, SNI, qualitative analysis of
Records include social relations, social support variable; 4) Populations: HIV+,
. HIV risk, PWIDs, PWUDs, alcohol, mental health
1) Method: S,N A_and SNI Exclusion Criteria: 1) reviews ; 2) meta-analyses; tobacco;
2) Population: HIV+ 4)biological studies of HIV; mental health issue not related to
PWIDs, PWUDs, or alcohol HIV or drug use

Figure 1.
Flowchart illustrating the selection of studies for the systematic review
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Study locations of selected 58 studies

@ Prevention ® Diagnosed Care Linkage

Care Retention ® ART Adherence @ Viral Supression

Figure 2.
Map of study locations from 58 included studies
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Figure 3.
Cross tabulation of studies categorized by social network approaches and study outcomes

representing the stages of HIV care continuum
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Figure 4.

Distribution of selected studies categorized by outcome measures of HIV prevention and

Care Continuum
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Summary of outcome measures, major findings, and intervention related limitations of Level 111 studies

(K=13)

Author Outcome measures

Important Results

Major Findings

Limitations

HIV prevention
education; HIV-risk
behaviors (sharing
syringes, sharing
cookers and filters,
sharing rinse water,
frequency of injection,
safer sex)

Broadhead,
RSetal. 43

PDI outperformed the TOI with
respect to the number of PWIDs
recruited, the ethnic and geographic
representativeness of the recruits,
and the effectiveness of HIV
prevention education. The costs of
recruiting PWIDs into the
intervention was one- thirtieth as
much in the PDI as in the TOI.

In contrast to TOl, the
PDI reached a larger and
more diverse set of
PWIDs at much less
expense.

Participants were not randomly
assigned to two groups; the
lack of randomization in a
quasi- experiment introduces
the potential for bias resulting
from differences among the
study groups and sites.

HIV prevention
education; HIV-risk
behaviors (sharing
syringes, sharing
cookers and filters,
sharing rinse water,
frequency of injection,
safer sex)

Heckathorn,
DD etal. 4

PDI outperforms the TOI with
respect to number of people
accessed, reductions in self-
reported levels of HIV risk behavior
and cost.

Network features such as
structure, composition,
and relations pay a dual
role of both HIV
transmission and increase
the effectiveness of
network-based HIV-
prevention interventions.

Not mentioned

HIV prevention
education; HIV-risk
behaviors (sharing
syringes, sharing
cookers and filters,
sharing rinse water,
frequency of injection,
safer sex); and harm
reduction

Servegev, B
etal. 46

The rate of drug injection among
the participants remained stable
during the intervention until the
third follow-up visit, when the rate
dropped to 53% (p = 0.005).
Results also suggested large and
highly significant reductions in
sharing of syringes, cookers/filters,
and rinse water over time, which
could be linked to the client’s
continuing exposures to the
intervention.

Not mentioned.

Retention in care (%of

Broadhead,
RSetal. 4

appointments kept),
adherence to

medication (pill- count)

Results support the feasibility of
HIV positive drug users willingness
and ability to play active roles in
helping one another keep up with
their medical treatments. The
participants kept 95% of their
appointments. The peers succeeded
in keeping 80% of their health
advocate’s appointments. The
overall adherence score for all
participants was 90%. 75% of
participants enrolled in drug
treatment by the end of the study.

The results suggest that
an alternative social
support structure to drug
treatment is feasible for
increasing active drug
users’ adherence to
medical care.

Single dyads may not be
especially feasible for projects
that work with larger numbers
of individuals. Instead, use of
“chains” consisting between
five and eight participants was
recommended for larger
projects. This would allow
subjects to substitute for no-
shows at the weekly meeting
by serving as both a peer and
an advocate for those in
attendance. A collective
approach that relies on chains
of participants can also pool
and divide the rewards that
participants- in-attendance
collectively earn in any given
week. Such a reward
arrangement may further
enhance the pressure that peers
exert on one another to
maintain high rates of
adherence for the good of the
group overall. Another
challenge to replicate this
project on a larger scale will
be the recruitment of HDUs
who are not receiving any
medical care.

HIV-risk behaviors
(Injection and sexual
risk behaviors)

Latkin, CA
etal. %

Experimental group were 3 times
more likely to report reduction of
injection risk behaviors and 4 times
more likely to report increased

Results suggest that
psychosocial intervention
emphasizing social roles
and incorporating peer

AIDS Behav. Author manuscript; available in PMC 2018 April 01.
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Author

Outcome measures

Important Results

Major Findings

Limitations

condom use with casual sex
partners compared to the control
group. Participants in the
experimental condition, compared
with those in the control condition,
were more likely to report talking
about HIV with family members,
sex partners, and drug users at the
6-month follow-up.

outreach strategies, can
reduce HIV risk in low-
income and drug-using
communities.

Broadhead,
RS et al. 58

HIV prevention
education, HIV-risk
behaviors (sharing
syringes, sharing
cookers and filters,
sharing rinse water,
frequency of injection,
safer sex)

Both PDlIs achieved high baseline
recruitment rates, although the
Standard-PDI out-performed the
Simplified-PDI by approximately
35% (493 recruits versus 365
recruits, respectively). However, the
IDU-recruiters in the Simplified-
PDI did a significantly better job
educating their recruits at both
baseline (an average knowledge test
score of 5.19 versus 4.07 on an 8-
point scale) and at follow-up 6
months later (an average knowledge
test score of 7.21 versus 5.56 on an
8-point scale). Both PDIs
demonstrated about equal and
significant efficacy in reducing
respondents’ injection frequency,
the sharing of syringes and other
equipment, and rates of unprotected
Sex.

Holding all costs constant
between the two
interventions except for
the different rewards
offered to recruiters for
educating peers and
recruiting them to the
project, the Simplified-
PDI is approximately
50% less costly in
respondent fees than the
Standard-PDI although
the latter results in a 35%
higher recruitment rate.
The study appears to have
demonstrated that
intervention projects get
what they pay for.

This is a quasi- experiment,
unable to control many
variables that may have
influenced the results. The
cities had similar
characteristics but were not
identical. There may be other
factors at work within the two
cities, or in one but not the
other, which are producing the
differences.

Booth, RE et
al. 66

HIV-related injection
and sexual risk
behaviors

Both peer educators and network
members in the network
intervention reduced injection-
related risk behaviors significantly
more than did those in the
individually based intervention.
Peer educators increased condom
use significantly more than did
those in the individual intervention.
Individual intervention participants,
however, showed significantly
greater improvements than did
network members with respect to
reductions in sexual risk behaviors.

Social network
interventions may be
more effective than
individually based
interventions in changing
injection risk behaviors
among both peer
educators and network
members

Although there were many
similarities between the two
studies, possible differences
cannot be eliminated.

Deering, KN
etal. 67

Pharmacy records (PR)
and indirectly with self-
report adherence and
viral load (VL)
outcomes, risk
behaviors including
drug use and unstable
housing

Overall self-reported adherence was
high (92%) and most women (11)
reported increased adherence from
the first to the last 13 PDI meetings
attended (average increase = 18%).
The number of viral load tests < 50
copies/mL increased by 40% from
the pre-PDI period (1 year before
enroliment), to the PDI period
(duration enrolled). PR adherence
and improvements in VL outcomes
were higher among participants
with greater housing instability and
frequency of injecting/smoking
drugs.

The study suggests that
the PDI may have had a
positive impact on
adherence and HIV
treatment outcomes.
Although this would not
predict long-term
treatment success, the
PDI approach to HIV
treatment support is a
promising program for
women who might
otherwise be excluded
from treatment altogether.

Did not have a comparison
group for the PDI attendees.

Sherman,
SGetal. 8

Self-reported
methamphetamine use;
condom use; incidence

of STI

Over time, participants in both
conditions showed a significant and
dramatic decline in self-reported
methamphetamine use (99% at
baseline versus 53% at 12- months,
p <0.0001) and significant increase
in consistent condom use (32%
baseline versus 44% at 12 months,
p <0.0001). Incident STIs were
common, with no differences
between arms. Chlamydia had the

The study found that a
peer educator intervention
was associated with
reductions in
methamphetamine use,
increases in condom use,
and reductions in incident
STIs over 12 months.
Parallel reductions with
the life-skills condition
were also significant.

AIDS Behav. Author manuscript; available in PMC 2018 April 01.

Firstly, the study utilized
nonrandom sampling
recruitment methods and had
inclusion criteria regarding
regular sexual behavior and
methamphetamine use;
therefore generalizability of
the study’s results could be
limited. Secondly, condoms
were available to study
participants who were
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Author Outcome measures Important Results Major Findings Limitations
highest incidence rate, 9.85/100 Small group interventions  underwent HIV/STI
person-years and HIV had a low are an effective means of ~ counseling and testing as well
incidence rate of 0.71/100 person- reducing as upon request. This could
years. methamphetamine use have affected condom use in
and sexual risk among both arms but we do not know
Thai youth. the extent that this effected
condom use over time. Lastly,
there is the possibility that
tight social networks were
randomized to both control
and intervention arms, leading
to a high degree of
contamination that resulted in
a bias towards the null.
Peer leaders recruited an average of ~ The findings from this The peer leaders were
2.4 network members; two-thirds study suggest that a peer identified as leaders either by
attended at least four of the five leader intervention outreach workers or by the
training sessions; and a positive approach to reducing HIV  members of their network. It is
relationship was observed between risk behaviors among not possible to know how
greater session attendance by peer IDUs in Ukraine may be representative the samples
- . leaders and increased effective. were of IDU leaders or their
Booth, RE et N_eidlq r!skf_, percle?/edd communication with network standing within their network.
al.7® ns ?}gﬂjggﬁgcigfsa € members about HIV prevention. The absence of a comparison
Leaders who did not engage in condition of IDUs not
high-risk behaviors at follow-up receiving the peer leader
were much more likely to have had intervention prevented from
network members who did not making causal inferences.
engage in high-risk activities
compared to leaders who continued
high- risk behaviors.
The RAP innovation of peer The network analysis of Network analysis for this study
intervention delivery and modeling the RAP intervention continued for 3- year long pre-
had clearly diffused from PHAs to diffusion process and post- intervention design
their network members and to the demonstrated that with only two time-point
broader drug using community. At training active drug users ~ measures for each participant.
6- months follow-up, more than as peer interventionist can It was possible that fine
- ] - 90% of trained PHASs had become be successful, has the differences and trends in
Adgggro Pntoefr:/r(lz?i\(lja:]“ve active peer interventionists, and potential to reach a effects were not measured
delivery (self reported more than 2/3 of all study “critical mass”, cost- between the two-points. For
‘gave’ intervention ties participants had adopted the peer effective than RCTs, and example, network ties used in
Li Jetal 7 and self reported intervention delivery and modeling is delivered and adopted these analyses reflected
e ' “received intervention  innovation. Innovation diffusion is at multiple levels relations at two time points for
ties); reduction of HIV likely to reach a “critical mass” and  (individual, network, and  each participant (his/her own
tr’ansmission risk will be efficiently adopted by the community). baseline and 6-month surveys);
behaviors rest of the population. Sociometric some of these ties may not
network analysis showed that have been continuous over the
adoption of and exposure to an 3- year period of data
intervention was associated with collection. Another limitation
proximity to a PHA, being directly of the study is the lack of a
linked to multiple PHAs, and being control group.
located in a network sector where
multiple PHAs were clustered.
PDls recruited 455 new respondents  The PDI can have a The PDI model did not
on average in each city during their ~ rejuvenating effect when perform equally in all sites,
six months of operation, indicating added to HR projects. which called for more detailed
that the PDI was 6.3 times more There was an increase in analyses of contextual or
powerful as a recruitment the number and diversity ~ geographical effects of the
mechanism. Compared to TOI, the of new IDU-respondents, sites on the model’s
PDls resulted in significant thereby reaching hard-to-  performance. There was no
Number and increases in the recruitment of reach critical population. pre/post test comparison of
Smyrnov, P composition: age women- and young- injectors, and respondents’ knowledge
ctal 80 gender) of new recruits: IDUs who injected a more diverse scores, which limited the

knowledge test score

variety of drugs.

AIDS Behav. Author manuscript; available in PMC 2018 April 01.

ability to conclude with
confidence about the PDI’s
effectiveness in increasing
respondents’ overall
knowledge levels. Nor can
respondents’ knowledge test
scores be viewed as a simple
measure of recruiters’
educational effectiveness.
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Important Results

Major Findings

Limitations

Another limitation of the study
was the inability to measure
respondents’ response to the
PDI’s reward structure by
demographics or type of drug
used. Although the PDI
demonstrated statistically
significant increases in the
number and proportion of new
recruits by age, gender and
types of drug used, because we
cannot exclude other possible
explanations for these
increases.

Ghosh et al.
Author Outcome measures
Injection related HIV
risk behaviors (sharing
Latkin. CA needles, sharing

risk behaviors

tal. & cookers, sharing cotton,
etal. front/back-loaded);
social norm of these 4

There was a statistically significant
intervention effect on all four social
norms of injection behaviors, with
participants in the intervention
reporting less risky social norms
compared with controls. There was
statistically significant bidirectional
association with social norms
predicting injection risk behaviors
at the next assessment and risk
behaviors predicting social norms at
the subsequent visits. Through
social network interventions it is
feasible to change both injection
risk behaviors and associated social
norms.

It is critical that social
network interventions
focus on publically
highlighting behavior
changes, as changing
social norms without
awareness of behaviors
change may lead to
relapse of risk behaviors.

The assessment of social
norms may have overlap with
some of the risk behaviors.
Since these behaviors are
social behaviors, the basis of
making judgments about social
norms may be due in part to
observations of one’s own
behaviors. In the data analyses,
collapsing norms and
behaviors into dichotomous
variables reduced investigators
ability to examine linear
trends.

Notes: TOI = Traditional outreach intervention; PDI = Peer driven intervention; PWIDs = People who injects drugs; PWUDs = People who uses
drugs; HDUs = HIV-positive drug users; HR = Harm reduction

AIDS Behav. Author manuscript; available in PMC 2018 April 01.
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