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Abstract
Purpose of Review Electronic communication platforms are increasingly used to support all steps of the HIV care cascade (an
approach defined as eHealth). Most studies have employed individual-level approaches in which participants are connected with
information, reminders, or a healthcare worker. Recent growth in use of social media platforms, which create digital communi-
ties, has created an opportunity to leverage virtual peer-to-peer connection to improve HIV prevention and care. In this article, we
describe the current landscape of peer group eHealth interventions in the HIV field, based on a review of published literature, an
online survey of unpublished ongoing work, and discussions with practitioners in the field in an in-person workshop.
Recent Findings We identified 45 published articles and 12 ongoing projects meeting our inclusion criteria. Most reports were
formative or observational; only three randomized evaluations of two interventions were reported. Studies indicated that use of
peer group eHealth interventions is acceptable and has unique potential to influence health behaviors, but participants reported
privacy concerns.
Summary Evaluations of health outcomes of peer group eHealth interventions show promising data, but more rigorous evalu-
ations are needed. Development of group eHealth interventions presents unique technological, practical, and ethical challenges.
Intervention design must consider privacy and data sovereignty concerns, and respond to rapid changes in platform use.
Innovative development of open-source tools with high privacy standards is needed.

Keywords HIV . Peer . Digital . eHealth . mHealth . Social media

Introduction

eHealth refers to interventions that employ digital communi-
cation technology to improve health outcomes. Use of eHealth
has grown explosively over the last 15 years. In the HIV field,
substantial literature has accumulated demonstrating the abil-
ity of eHealth interventions to improve outcomes throughout
the HIV care continuum, from prevention and testing, to link-
age to care, retention in care, and antiretroviral therapy (ART)
adherence [1–4]. The vast majority of published studies have

focused on individual-level interventions that provide the pa-
tient with information, reminders, or connection with a
healthcare worker. The dominance of individual-level inter-
ventions is a logical extension of one-to-one delivery of HIV
medical care and the prioritization of privacy and confidenti-
ality. This approach is also a reflection of the capabilities of
available technology platforms: the technologies most widely
accessed over the last 15 years, such as SMS text messaging,
phone calls, and electronic reminders, predominantly function
to connect individuals to one another or automate individual-
level cues to action. However, changes in global technology
access and, to some extent, HIV care models, over the last 5–
10 years have created an opportunity to study delivery of
eHealth interventions at a group level. As of January 2020,
an estimated 4.5 billion people globally have access to the
Internet (59% penetration) and 3.8 billion (49%) use social
media, defined as interactive digital platforms that facilitate
creation and sharing of content with a virtual community [5].
Digital connection with networks of people, rather than
individuals, through these platforms has increasingly become
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a norm. In parallel, differentiated HIV care models in high
prevalence contexts increasingly incorporate group delivery
of HIV care, for example through ART adherence clubs and
peer support groups for people living with HIV (PLWH),
providing models for care delivery that leverage peer-to-peer
interactions [6].

The purpose of this article is to review the current land-
scape of peer group eHealth interventions throughout the HIV
care continuum. Through a review of published literature, a
survey of unpublished ongoing work, and input from practi-
tioners at an international workshop, we provide a synthesis of
current research and identify areas for future inquiry.

Methods

Scope

Our review focuses on work developing and evaluating inter-
ventions that mediate connection between peers through a
digital communication platform, to improve clinical outcomes
in HIV prevention, testing, or treatment. We sought to include
interventions reported in the context of either research or prac-
tice; interventions that were either organically developed by
users or deliberately designed by practitioners for implemen-
tation; publications that reported any aspect of the intervention
including design, implementation, or health impact; projects
conducted in any geographic location; and projects using any
study design. Projects were considered out of scope if they
used digital platforms only for mass media campaigns without
facilitating peer-to-peer interaction, or for the purpose of data
collection only (for example, conducting virtual focus groups
or recruiting study participants).

Literature Review

We searched PubMed for peer-reviewed publications pub-
lished before June 11, 2020, using the following search terms:
HIV AND (facebook OR whatsapp OR wechat OR telegram
OR signal OR “social media” OR virtual OR digital) AND
(peer OR “social support”). Each article’s title and abstract
was reviewed for relevance by two of three authors (K.R.,
T.B., B.L.G.), and full text of relevant articles was further
reviewed by one author (K.R. or B.L.G). Non–English-lan-
guage articles and articles that could not be accessed through
University of Washington journal licenses were excluded.

Survey of Ongoing Work

We conducted an online survey of eHealth practitioners to
characterize ongoing peer eHealth interventions.
Practitioners at any institution using internet protocol (IP) dig-
ital communication platforms for projects in global health

were eligible to participate. A convenience sample of practi-
tioners was recruited by disseminating the survey through the
authors’ professional networks, eHealth listservs, and snow-
ball sampling. The survey was administered using REDCap
electronic data collection, hosted at the University of
Washington [7]. The survey collected information on the size,
location, design, and outcomes of ongoing interventions.
Practitioners were additionally asked about challenges and
important questions in the field of IP interventions for global
health. The University of Washington’s Human Subjects
Division determined that the research was exempt from hu-
man subjects regulations. All projects focused on HIV and
whose interventions facilitated peer-to-peer digital connection
were included in the present report.

Practitioner Workshop

The manuscript authors organized an international workshop
titled “Leveraging Smartphone-enabled Group Messaging for
Global Health”. The workshop was held on May 23, 2019, at
Columbia University in New York, NY, USA, and convened
16 practitioners delivering smartphone groupmessaging inter-
ventions for global health (named in Acknowledgments). The
workshop agenda included participant presentations of their
interventions and discussion of future directions for the field
[8].

The Current Landscape of Peer Group eHealth
Interventions

Summary of Published Studies

Our literature search yielded 149 articles, of which 48 articles
published between 2008 and 2020 met inclusion criteria and
are reported (Table 1). Articles included 8 studies reporting
evaluations of group eHealth interventions (4 non-randomized
[40–43] and 4 randomized trials of 3 unique interventions
[44–47]) and 5 trial protocols of 4 interventions [49, 51, 52•,
57, 58]. Three formative studies described participant prefer-
ences to inform design of group eHealth interventions [9–11]
and 25 studies documented participant behavior in eHealth
peer groups [12–39]. Three reviews [53–55] on use of social
media for HIV prevention and treatment were included; these
described few studies of peer-to-peer messaging functionali-
ties and focused more on those using social media for infor-
mation campaigns or one-to-one communication between pa-
tients and providers. One conceptual framework [59] was in-
cluded, which outlined the role of virtual environments in
building patient trust. Twelve studies described groups that
had been organically developed by participants, while 30 stud-
ies described groups that had been designed by researchers or
practitioners as part of an intervention (Table 1). Studies re-
ported on peer messaging groups throughout the HIV care
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cascade: of these, 19 focused on promoting HIV prevention
and testing among people at risk of HIV and 24 focused on
supporting people living with HIV. The vast majority of stud-
ies were designed for people at risk of or living with HIV, but
two studies focused on healthcare workers involved in HIV
prevention and care. Seventeen studies focused on men who
have sex with men (MSM), 3 on transwomen, 15 on youth, 13
on people in the Global South, and 11 on people of color in the
Global North.

Summary of Unpublished Projects

In addition to peer-reviewed publications, we conducted a
survey of practitioners who have employed smartphone-
enabled IP mobile messaging for global health. Of 42 re-
sponses, 12 projects were described that used group messag-
ing in the context of HIV prevention or treatment and had not
yet been disseminated as peer-reviewed publications
(Table 2). Two projects were conducted for research purposes
only, 4 for program implementation, and 6 for both research
and implementation. The majority (10 of 12) were conducted
in sub-Saharan Africa, 1 project was conducted in North
Africa and Western Asia, 1 in Central and Southern Asia, 1
in the Caribbean, and 2 in South-Eastern Asia. Nine projects
targeted end users (people at risk of or living with HIV) and 9
aimed to support healthcare workers. Most studies (9 of 12)
combined peer group messaging with other modalities, such
as in-person meetings, SMS text messaging, phone calls, or
other applications. Seven studies sought to examine interven-
tions’ health impacts.

Use of eHealth Peer Groups Is Motivated by Unique
Theoretical and Practical Considerations

Publications’ focus on eHealth peer groups was driven by
several motivations. Several publications highlighted the po-
tential of group eHealth interventions, like individual-level
interventions, to overcome barriers to in-person service
models and achieve greater confidentiality and anonymity,
particularly in marginalized populations who are not well
served by in-person service models [10, 37, 54, 55, 59].

Publications also highlighted distinct motivations for use of
peer groups rather than individual eHealth interventions.
These motivations were based on behavioral theory that sug-
gests peers have a specific impact on human behavior that is
dependent on their “peerness” and shared experiences [60].
This aspect was especially highlighted in studies focused on
youth [16, 19, 26, 33, 37, 40, 41, 43, 44, 47, 61], whose
developmental stage makes them especially sensitive to peer
influences [61], and studies focused on oppressed groups such
as MSM and people of color in the Global North [9, 10, 15,
56]. Ramos et al. presented a conceptual framework that out-
lines the unique potential of eHealth interventions to

overcome medical mistrust in sexual minority men of color
in the USA through their provision of anonymity, co-pres-
ence, self-disclosure, and social support [56]. In addition, the
dominance of interactive social media in some groups, partic-
ularly youth, motivated studies to select familiar platforms to
reach communities in culturally appropriate ways [9, 11, 14,
15, 22]. Publications also discussed the potential of group
eHealth interventions to be more affordable than individual-
level or in-person interventions, by incurring lower personnel
costs and having the ability to scale efficiently [15, 19, 27, 36,
49, 52•].

Technology Platforms Used for eHealth Peer Groups

Of the 48 published articles that reported on the use of one or
more platforms relevant to eHealth peer groups, the most com-
monly used platform was Facebook, used in 25 articles (52%)
[9, 11, 14–16, 21, 24, 25, 31, 33–36, 38, 40, 42, 44–47, 54, 55,
61–63], of which 8 came from the same parent study. Weibo
(a microblogging site predominantly used in China) was used
in 6 (13%) articles [21, 25, 26, 31, 34, 37], and 4 (8%) articles,
all published in 2019–2020, used WhatsApp [11, 35, 36, 39].
A small number of articles reported use of other platforms: 2
(4%) articles used Instagram [11, 48], 2 (4%) used Myspace
[9, 14], and 1 article each reported use of Viber [11], IMO [5],
Reddit [28], Google Groups [42], Yahoo Groups [42], and
virtual environments [56]. We identified an additional 10
studies that used some other platform or internet site [9, 10,
12, 13, 27, 28, 40, 43, 54, 63]. We found 4 articles that used
custom applications or websites [19, 30, 41, 55] along with an
additional study protocol [49]. Other study protocols de-
scribed using Muut (n = 3) [50, 52•, 63]. Out of the 17 stan-
dardized interventions reported, 10 (59%) delivered the inter-
vention through Facebook, 2 (12%) used WhatsApp, and 5
(29%) used other less-widely used applications or custom
platforms.

In contrast to the published literature, among the projects
identified in our practitioner survey, all 13 reported using
WhatsApp, of which 8 additionally reported using other plat-
forms such as Facebook Messenger (n = 3) or other platforms
(n = 7).

End-Users Support Use of eHealth Peer Groups for HIV
Prevention and Treatment Support, But Have Concerns
about Privacy

Six studies were identified that reported participant prefer-
ences regarding design of eHealth peer group interventions
[9–11, 38, 39, 47]. All six studies, which included people
living with or at risk of HIV in the USA, Nigeria, Botswana,
and the UK, reported widespread use of social networking
sites and social media platforms that facilitate peer-to-peer
messaging, such as Facebook, Twitter, Instagram,
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WhatsApp, and MySpace. Participants expressed strong inter-
est in using these platforms to support HIV prevention or
treatment. Desired functions of interventions included infor-
mation on HIV prevention or treatment [9, 11], and connec-
tion with peers and social support, particularly for people liv-
ing with HIV [9, 10]. However, while confidentiality and
anonymity were sometimes viewed as a strength of eHealth
approaches, several studies also reported users’ concerns
about data privacy [9, 10, 23, 27, 39].

eHealth Peer Group Functions Are Often Multidimensional
and Delivery Approaches Are Variable

Twelve studies reported on peer messaging groups that devel-
oped organically rather than being delivered as a standardized
intervention by a study or program. Eight of these, all focused
on people living with HIV, examined the content of messag-
ing to explore the functions group members sought and
enacted [12, 13, 21, 25, 26, 29, 31, 37]. Groups were hosted
on Weibo, Facebook, WhatsApp, and custom applications.
These studies reported that messaging among people living
with HIV provided social support [64], particularly emotional
support [37], informational support [21, 28], or a combination
of social support domains [12, 13, 29, 34, 37].

Messaging content in standardized eHealth peer groups, in
which the group facilitator created and moderated pre-
determined content, was examined in 13 studies of 11 unique
interventions: 4 targeting people at risk of HIV [18, 24, 41, 44,
45], 5 targeting people living with HIV [22, 27, 30, 33, 47],
and 2 targeting healthcare workers [35, 36]. Similar to find-
ings from organic groups, participant messaging in standard-
ized groups exhibited emotional support [22, 30] or a mixture
of informational, emotional, and companionship support [18,
24, 27, 33, 41, 44, 45, 47]. The two publications describing
groups for healthcare workers incorporated virtual discussions
by WhatsApp into a formal training program, using it to de-
liver information and facilitate group learning [35, 36]. Five
study protocols [49, 51, 52•, 57, 58] described 4 forthcoming
intervention trials involving eHealth peer group interventions,
2 targeting people at risk of HIV [51, 57] and 2 targeting
people living with HIV [49, 58]. All planned to combine sup-
portive and informational content.

An important characteristic of many completed and forth-
coming interventions was that they were multi-functional,
combining peer-to-peer messaging with informational an-
nouncements, videos, interaction with healthcare providers,
and games [30, 41, 43, 44, 49]. Two study protocols planned
to evaluate group social media messaging as part of a stepped
care approach in which participants whose outcomes did not
improve received progressively more intensive interventions:
first automated daily text messaging and medication adher-
ence monitoring, then peer social media support, then provid-
er coaching [51, 58].

Published eHealth peer groups varied in their facilitation
structure. While organic groups did not have formal group
facilitation or moderation, most standardized groups included
a facilitator whose role was to share content with the group,
answer questions, or promote group member discussion. In 7
studies, facilitation was provided by study or clinic staff who
were not reported to share identities with group members.
Five studies specifically recruited facilitators who were
“peers” to the target population. This strategy was particularly
employed in studies with youth [14, 44, 48] and MSM [17,
24], motivated by the importance of shared identity in these
groups. Two publications reported on the process of peer fa-
cilitator recruitment, training, and supervision for the HOPE
study, which delivered HIV and STI prevention messaging
through Facebook groups, highlighting peers’ fluency with
technology [17, 24].

All eHealth groups made use of asynchronous messaging
functionality, although Henwood et al.’s group for youth liv-
ing with HIV specified an hour each day when the facilitator
was available to respond to messages [27]. The duration of
group member participation in eHealth groups varied consid-
erably. Publications on organic eHealth groups reported on
web forums, Facebook, or Weibo groups that had existed for
several years and would continue indefinitely, but analyses
focused on content spanning 1 month to 4 years [12, 13, 21,
28, 29, 31, 37]. Standardized groups were offered for between
4 weeks and 24 months [14–16, 19, 22, 25, 26, 28, 29, 33, 34,
36–38, 41, 43–45, 47, 49, 51, 57, 58, 63].

Evidence on Health Outcomes of eHealth Peer Groups Is
Limited But Promising

Of the 45 studies identified in our search, only 8 completed
studies reported health outcomes of eHealth group interven-
tions: 4 were randomized trials [44–47], 2 used non-
randomized designs to evaluate a defined intervention [41,
43], and 2 were observational [40, 42]. Results to date have
been mixed, but promising.

Two randomized trials evaluated the Harnessing Online
Peer Education (HOPE) intervention, a 3-month peer-facilitat-
ed Facebook intervention to increase HIV testing among
MSM in the USA [45] and Peru [46]. Both found an increase
in HIV testing uptake in the intervention arm compared with
an unfacilitated peer group and testing information. Bull et al.
found that a 2-month peer-facilitated Facebook intervention to
promote STI prevention led to increased condom use at
2 months compared with an attention-matched control, but
the effect was not sustained at 6 months [44•]. Dulli et al.
found that online support groups for youth using a Facebook
“secret” group resulted in improvements in HIV knowledge
but did not increase retention, although retention was higher
than expected in both intervention and control arms [47•].
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In non-randomized evaluations, Hightow-Weidman et al.
used a pre–post design to pilot HealthMpowerment, a mobile
online intervention including a peer forum as well as several
other functions [41]. They found significant improvements in
social support, social isolation, and depressive symptoms in
youth at risk of HIV after the 1-month intervention. Ivanova
et al.’s ELIMIKA pilot project evaluated the impact of a mul-
tifunctional online platform for youth living with HIV [43].
They found increased ART adherence intention after the 3-
month intervention compared with before, but no change in
ART knowledge and adherence behavior.

An additional 5 protocols reported on 4 forthcoming ran-
domized trials [49, 51, 52•, 57, 58]. Outcomes of forthcoming
trials include virologic suppression [49, 58], HIV prevention
behaviors [51, 57], and cost-effectiveness [51, 58].

Looking Ahead

Use of Peer Group Messaging for eHealth Is Growing
and More Rigorous Evaluations Are Needed

Our review of published literature indicates that use of group
messaging platforms to support HIV prevention and treatment
outcomes has emerged as a popular strategy over the last 5–
10 years. Importantly, our practitioner survey identified a sub-
stantial number of additional unpublished studies in this area
(13 beyond the 48 in the peer-reviewed literature), highlight-
ing the recent growth of this approach. However, data on the
health impacts of peer group eHealth interventions are very
limited to date. Over half of publications were descriptive
accounts of interventions, and only 4 were randomized eval-
uations. As interest in these approaches grows, rigorous eval-
uations are needed to determine whether peer group eHealth
interventions are efficacious in improvingHIV prevention and
treatment outcomes, and should continue to be implemented.

Moreover, group eHealth interventions, by virtue of their
design, present unique opportunities to address critical ques-
tions about behavior change, which have not been fully ex-
plored in projects to date. While several published studies
used content analysis and social network analysis of eHealth
groups to shed light on intervention functions, few studies
conducted in-depth analyses of paradata—data on usage and
engagement with the intervention [65]. Digital messaging
platforms have the ability to record numerous aspects of users’
engagement with interventions. Depending on the platform,
these may include time stamps for receiving, viewing, and
responding to messages. These data can be analyzed to shed
light on social network structures, diffusion of ideas, and as-
sociations between intervention content, patterns of engage-
ment, and clinical outcomes.

Many group eHealth interventions we identified had mul-
tiple components: group messaging was combined with other
elements such as informational content and games, or the

group messaging itself included multiple topics. Use of mul-
tiple intervention components raises important questions
about which components are core to intervention effect, and
the optimal sequence of their delivery. Innovative evaluation
designs have recently been developed to rapidly and rigorous-
ly address these questions, including the multiphase interven-
tion optimization strategy (MOST) [54], micro-randomized
trials [55], and just-in-time adaptive interventions [59].
These approaches are made more practical by digital interven-
tion delivery, and should be used to understand and optimize
group eHealth interventions.

Key Challenges Remain, Including Privacy
and Implementation at Larger Scale

Study participants in published articles as well as practitioners
who participated in our survey and workshop identified sig-
nificant concerns regarding privacy of group eHealth interven-
tions. For end-users, this focused on concerns about disclosure
of sensitive information to other members of the group and
breach of confidentiality if a third party gained access to an-
other group member’s phone [9, 23, 27, 39]. Intervention
developers, and some study participants [10], were addition-
ally concerned about sovereignty and access to data transmit-
ted through messaging platforms. There exists a tension be-
tween delivering interventions through widely used commer-
cial messaging platforms, such as Facebook, WhatsApp, and
Telegram, and developing custom software. Using existing
commercial platforms has the advantage of capitalizing on
an existing user-base, avoiding costly software development,
and responding to end-users’ social media preferences and
usage patterns; it may also be the only feasible option in
low-resource contexts where end-users’ devices have limited
capacity to download dedicated applications. However, com-
mercial platforms provide very limited privacy protections
and their data use policies change frequently. This is particu-
larly concerning for messaging about sensitive topics such as
HIV. Of note, groups that were organically started by end-
users had no choice but to use commercial platforms, and in
research the argument can be made that these platforms are so
ubiquitous that their use in eHealth interventions may not
present a significant elevation over the “minimal risk” of
day-to-day life. However, if group eHealth interventions are
found to be efficacious, their delivery at scale may require
development and maintenance of custom software with robust
anonymity and privacy protections. Open-source,
configurable, interoperable software that achieves this would
be of great value to the field.

Most group eHealth interventions included in our review
were manually facilitated by a human at relatively small scale.
Increasing the scale of such interventions for larger research
evaluations will present practical challenges. First, increased
scale requires development of software for automated
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messaging that integrates with the messaging platform used. If
using a commercial platform, the project’s ability to do this is
dependent on the platform’s policy regarding access to its
application programming interface (API). In addition, using
an intermediary (e.g., Twilio) to access the platform API will
incur costs that typically scale with the number of messages
sent, even if the messages are sent on an otherwise “free”
platform such as Facebook or WhatsApp. Second, the pub-
lished and unpublished literature reflects rapid changes in use
of different messaging platforms over the last decade: studies
before 2015 were dominated by use of Facebook, while more
recent studies have used a broader range of platforms, and
unpublished ongoing studies all used WhatsApp. Changes in
social media trends and rapid innovation in digital communi-
cation will continue, challenging researchers to create inter-
ventions that are platform agnostic, produce generalizable
findings, and explore nimble study designs that rapidly gen-
erate findings. Finally, as intervention scale increases, an im-
portant area for research is determining whether methods such
as natural language processing (NLP) can be used to assist in
facilitation of group eHealth interventions to improve efficien-
cy and reduce cost. Open-source chat-bot frameworks such as
RASA [66] can make this possible at scale with relatively low
setup costs, and other AI solutions have shown promise in
addressing question answering services [67]. However, signif-
icant challenges exist in using NLP methods in LMICs with
the highest HIV burdens due to the limited local language
datasets available to train language models. Developing more
representative “resource-poor” language models could make
NLP techniques suitable and valuable in these settings [68].

Conclusion

This review highlights the recent growth in use of eHealth
approaches for peer-to-peer connection to promote HIV pre-
vention, testing, and treatment. Theoretical and practical con-
siderations have motivated development of digital peer groups
for people at risk of or living with HIV, as well as their
healthcare workers—either organically developed by users
or deliberately designed by practitioners for implementation.
Studies to date indicate these interventions hold promise, but
rigorous evaluations of their health impact are needed, using
novel study designs that allow assessment of the impact of
individual intervention components. While development of
peer group eHealth interventions emerged from the explosive
growth in use of social media platforms, and using existing
platforms allows interventions to reach underserved and mar-
ginalized individuals “where they are”, use of commercial
platforms poses ethical, practical, and financial challenges.
Development of interoperable open-source software tools
with high privacy standards will accelerate advances in the
field.T
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