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ABSTRACT

Background: Sexual and gender minority (SGM) persons face a number of physical and mental health disparities
closely linked to discrimination, social stigma, and victimization. Despite the acceptability and increasing
number of digital health interventions focused on improving health outcomes among SGM people, there is a lack
of reviews summarizing whether and how researchers assess engagement with social media-delivered health
interventions for this group.

Objective: The objective of this systematic review was to synthesize and critique the evidence on evaluation of
engagement with social media—delivered interventions for improving health outcomes among SGM persons.
Methods: We conducted a literature search for studies published between January 2003 and June 2020 using 4
electronic databases. Articles were included if they were peer-reviewed, in English language, assessed engage-
ment with a social media—delivered health intervention for improving health outcomes among sexual and gender
minorities. A minimum of two authors independently extracted data from each study using an a priori developed
abstraction form. We assessed quality of data reporting using the CONSORT extension for pilot and feasibility
studies and CONSORT statement parallel group randomized trials.

Results: We included 18 articles in the review; 15 were feasibility studies and 3 were efficacy or effectiveness
randomized trials. The quality of data reporting varied considerably. The vast majority of articles focused on
improving HIV-related outcomes among men who have sex with men. Only three studies recruited cisgender
women and/or transgender persons. We found heterogeneity in how engagement was defined and assessed.
Intervention usage from social media data was the most frequently used engagement measure.

Conclusion: In addition to the heterogeneity in defining and assessing engagement, we found that the focus of
assessment was often on measures of intervention usage only. More purposeful recruitment is needed to learn
about whether, how, and why different SGM groups engage with social media-interventions. This leaves sig-
nificant room for future research to expand evaluation criteria for cognitive and emotional aspects of inter-
vention engagement in order to develop effective and tailored social media-delivered interventions for SGM
people. Our findings also support the need for developing and testing social media-delivered interventions that
focus on improving mental health and outcomes related to chronic health conditions among SGM persons.
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1. Introduction

Sexual and gender minority (SGM, i.e., lesbian, gay, bisexual,
transgender, queer/questioning) persons face a number of physical and
mental health disparities closely linked to discrimination, social stigma,
and victimization (Meyer, 2003). While sexual minorities comprise
persons whose sexual identity, attraction, and practices are different
from the dominant culture (American Psychological Association, 2012;
Cochat Costa Rodrigues et al., 2017), gender minorities include in-
dividuals whose gender identity (man, woman, other) or expression
(masculine, feminine, other) is different from their sex assigned at birth
(male, female) (American Psychological Association, 2015). The
frequently chronic trajectory of the physical and mental health condi-
tions SGM persons face makes them potentially amenable to behavioral
intervention programs that seek to boost protective factors, reduce risk
factors, manage symptoms, or improve treatment adherence. Indeed,
digital technology delivered interventions (e.g., via apps, web-based,
social media) are widely acceptable among SGM persons (Gilbey
et al., 2020).

Social media can be defined as “a group of Internet-based applica-
tions that allow the creation and exchange of user-generated content”
(Kaplan and Haenlein, 2010), and it includes a wide range of platforms
in the form of websites mobile apps (e.g., Twitter, Snapchat), messaging
apps (e.g., WhatsApp, Facebook Messenger), and location-based apps, i.
e., an app that allows a person to simultaneously use GPS to broadcast
their location and be located. (e.g., Grindr, Scruff). SGM individuals are
heavy users of social media platforms and apps (Escobar-Viera et al.,
2018; Seidenberg et al., 2017), to which they turn to explore their
identity, find events, services and health information, meet friends or
potential partners, and seek social support and affirmation (DeHaan
et al., 2013; Harper et al., 2016). These reasons, along with their desire
to avoid potential negative experiences (e.g., stigmatization, denial,
refusal of services) at in-person health care settings (Ayhan et al., 2020),
might influence SGM people to turn to and rely on digital interventions.

While social media holds potential for delivering digital health in-
terventions and these seem acceptable to SGM persons, high levels of
attrition from these interventions have been reported among the general
population (Short et al., 2018). Given this, engagement is a proposed
prerequisite for the effectiveness of social media—delivered health in-
terventions because when engagement is low, the intervention will
likely fail to change behavior (Pagoto and Waring, 2016; Yardley et al.,
2016). Interestingly, assessing the engagement with social media-
interventions beyond simply usage had not been emphasized in the
research (Welch et al., 2016). This paucity of research around the sub-
ject makes it difficult to reach to significant conclusions related to
engagement with social media-interventions for the general population,
let alone for SGM individuals.

In the context of digital health interventions, engagement has been
defined as having two dimensions: micro level engagement, or “the
extent (e.g. amount, frequency, duration) of usage” and macro level
engagement, or “the depth of user involvement with the behavior
change process characterized by attention, interest, and affect” (Perski
etal., 2017). Some examples of micro level engagement include number
of ‘likes’, count of post views, and frequency and number of user posts or
replies to intervention messages (Waring et al., 2018). Meanwhile,
certain types of post content produced by intervention participants, such
as autobiographical posts (Pagoto et al., 2018), might be an indicator of
affective response to intervention components, which are described as
macro level engagement. These two dimensions are important to eval-
uate in social media—delivered interventions because, while good micro
level engagement might signal overall engagement with the interven-
tion, macro level engagement seems to be a more valid indicator of
engagement with a process of behavioral change (Yardley et al., 2016).
More recently, a number of both qualitative and quantitative methods
have been proposed for assessing these emotional, cognitive, and
behavioral aspects of engagement, including interviews, think aloud
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methods, focus groups, self-report questionnaires, ecologic commentary
assessments, system usage and sensor data, social media data, and
psychophysiological measures (Short et al., 2018).

Despite the increasing number of digital health interventions focused
on improving health outcomes among SGM people (Gilbey et al., 2020),
there is a lack of reviews summarizing whether and how researchers
assess this construct. Given the ongoing conversation on building
consensus in the area of engagement with digital health interventions,
we propose to expand previous research (Gilbey et al., 2020), and the
need to expand access to health services to hidden populations such as
SGM persons (Kates et al., 2018), we propose to put a specific focus on
summarizing the literature in the field of engagement with social
media-delivered health interventions for SGM people. Therefore, the
objectives of this review were to (1) identify all peer-reviewed published
articles that assessed engagement with social media—delivered health
intervention for SGM persons, describing study characteristics and
quality of study reporting; and (2) describe whether and how engage-
ment metrics were operationalized across studies using the proposed
dimensions of micro and macro level engagement.

2. Methods

We report this review according to the requirements of the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses Statement
(PRISMA) (Liberati et al., 2009; Moher et al., 2009) (Appendix 1). We
registered the protocol for this review in the PROPERO database (no.
CRD4201942189), and we make it available here as a supplement
(Appendix 2).

2.1. Inclusion and exclusion criteria

We included peer-reviewed references published in journals of
medicine, public health, or social sciences, in English language. On a
case-by-case basis, we allowed references from conference proceedings,
as long as these conferences required full manuscript submission and
peer-review before acceptance. Included manuscripts had to assess the
engagement with health interventions delivered through social media
and focused on SGM individuals. In the context of this review, social
media could include social and professional networking, content pro-
duction and sharing, online communities, and location-based services (i.
e. Facebook, LinkedIn, YouTube, online support groups, Tinder, etc.).
Because we aimed to review the findings about engagement with these
interventions, we did not set specific health outcomes or conditions as
inclusion criteria. Given the heterogeneity in defining engagement, we
included papers that reported to assess engagement, and examined their
conceptualization of engagement and assessment of it. Finally, we
excluded theses, dissertations, and opinion pieces.

2.2. Search process

Literature searches were developed and conducted by a health sci-
ences librarian (RM) using the PubMed, Ovid APA PsycInfo, EBSCOhost
SocINDEX, and ACM Guide to Computing Literature databases. Search
strings were comprised of natural language and controlled vocabulary
representing the concepts of sexual or gender minorities and social
media, and were translated for each database. The search strings were
adapted in part from searches developed by Charles Wessel (Escobar-
Viera et al., 2018). The searches were limited to the publication year
2003 (the year “MySpace,” the first modern social media platform
launched) to present (June 2020), and references were downloaded into
the EndNote citation management software After importing them into a
bibliography managing software, duplicate references were removed
(Bramer et al., 2016). We provide the entire list of terms, descriptors,
and search strings as a supplement (Appendix 3). We retrieved 8477
citations. Of these, 2453 were from PubMed or MEDLINE, 2829 from
PsycINFO, 2250 from SocINDEX, and 945 from ACM. After removing
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1539 duplicates, 6938 citations remained for the screening process.

2.3. Study selection and data extraction

We conducted all screening and data extraction procedures using an
online platform (Distiller SR, 2020), within which we created structured
forms that systematically guided both screening and data extraction
processes. Two pairs of reviewers (EMM, DJL, JDG, and AJB) were
randomly assigned an equal number of citations. Within each pair, re-
viewers independently screened all manuscript titles and abstracts to
generate a set of references that had some possibility for inclusion. Then,
each pair assessed the full text of these references to determine eligibility
for inclusion. We achieved substantial interrater reliability (weighted
Cohen’s kappa, 0.75) (McHugh, 2012). In order to minimize risk of
reviewer bias, we held consensus meetings between the coders and the
rest of the team (CGEV, DLW, BLR, SP) to resolve differences. These
meetings were sufficient to resolve all conflicts, and adjudication pro-
cedures were not needed.

Our extraction forms allowed for several categories of data (1) study
logistics (author, full title, year of publication, methodology, research
design, setting, and funding source); (2) study population characteristics
(number of participants, recruitment methods, gender identity, sexual
orientation, race, ethnicity, education level, employment status, and
income); (3) quality of study reporting; (4) intervention characteristics
(social media platforms used, intervention name, study length, theo-
retical framework, comparison group, and measures of usage/engage-
ment); (5) health outcomes (primary and secondary outcomes, measures
used); and (6) results and limitations. During the extraction process, one
reviewer of each pair completed a first data extraction and the second
reviewer validated or disagreed with it. This procedure helped ensure
accuracy of data extracted with disagreements being resolved during

Identification:
Records identified through

database searching
(n=8,477)

Deduplication:
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team meetings.

2.4. Quality of study reporting

We assessed quality of reporting of all included studies. Given that all
studies fit in two categories, we used either the CONSORT extension for
pilot and feasibility studies checklist (Eldridge et al., 2016; Thabane
et al., 2016) or the main CONSORT statement for parallel group ran-
domized trials checklist (Schulz et al., 2010). For each checklist, we
assigned values of zero for each item marked with an ‘X’ and one for
items marked with a checkmark. Total scores could range from zero to
40 or from zero to 37, where a score of 40 or 37 means the study fully
adhered to the CONSORT guidelines for pilot and feasibility studies or
parallel group randomized trials, respectively (Appendices 4 and 5).

3. Results
3.1. Study identification

Of 6938 citations reviewed, we excluded 6812 records after title and
abstract screening (Fig. 1). During this step, we identified three poten-
tially relevant references with manual search, and thus included them
for full-assessment. Of 129 articles fully assessed for eligibility, we
excluded 15 that were not peer-reviewed manuscripts, six that did not
have sexual or gender minority participants, 87 studies of interventions
not delivered via social media, and three that did not use a measure of
usage or engagement with the intervention. We reviewed the list of
references for each included manuscript in order to identify additional
studies, but no new study that met our inclusion criteria were identified
in this manner. Therefore, 18 research manuscripts were included in the
final sample.

Duplicates removed

\4

Records after
duplicates removed
(n=6,938)

(n=1,539)

Records excluded

(n=6,812)

Screening:
Added from manual
search (n=3)
v
Full-text articles
assessed for
eligibility
(n=129)
Articles excluded, with the following reasons:
N * Not a peer-reviewed manuscript: 15
Eligibility: »| * No sexual/gender minority participants: 6
* Intervention not delivered via social media: 87
* No measurement of usage or engagement: 3

A4

Full-text articles
included for synthesis
(n=18)

Fig. 1. Flowchart of studies screened and included in a 2020 systematic review of engagement with social media—delivered interventions for improving health

outcomes among sexual and gender minorities.
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3.2. Study characteristics and quality of reporting

Of 18 manuscripts included in this review, 15 reported results of
feasibility studies (Alarcon Gutiérrez et al., 2018; Anand et al., 2015;
Elliot et al., 2016; Horvath et al., 2013; Huang et al., 2017; Lampkin
et al., 2016; Lelutiu-Weinberger et al., 2015; Patel et al., 2020; Pedrana
et al., 2013; Sun et al., 2015; Tanner et al., 2018; Vogel et al., 2019a;
Washington et al., 2017; Young and Jaganath, 2013; Zhu et al., 2019).
Three studies reported results of either efficacy (Bull et al., 2012) or
effectiveness trials (Cao et al., 2019; Vogel et al., 2019b). Characteristics
of each study are presented in Table 1.

Eleven studies were conducted in the USA, two in China, and one in
Thailand, Australia, India, UK, and Spain, respectively. Social media
sites used to deliver the interventions varied across studies. Eleven
studies (Anand et al., 2015; Bull et al., 2012; Cao et al., 2019; Horvath
et al., 2013; Lelutiu-Weinberger et al., 2015; Patel et al., 2020; Vogel
et al., 2019a; Vogel et al., 2019b; Washington et al., 2017; Young and
Jaganath, 2013; Zhu et al., 2019) delivered their interventions using a
single social media site (Facebook, WeChat, Adam’s Love, Thrive with
Me). Four studies (Alarcon Gutiérrez et al., 2018; Huang et al., 2017;
Lampkin et al., 2016; Sun et al., 2015) leveraged location-based social
media apps for intervention delivery (Grindr, Planet Romeo, Wapo, A4A
Radar, Jack’d, Scruff), and three other studies (Elliot et al., 2016;
Pedrana et al., 2013; Tanner et al., 2018) used a combination of social
media sites and location-based apps to do so (Facebook, YouTube,
Badoo, Gaydar, A4A Radar, Grindr, Jack’d, Scruff, Recon). Feasibility
studies had an average duration of 8.7 months (range 1-40 months).
Both effectiveness trials had a duration of 12 months, and the only ef-
ficacy trial included had a duration of two months.

Participant demographic characteristics varied greatly across
studies. Among studies that reported mean age of participants (Bull
et al., 2012; Cao et al., 2019; Elliot et al., 2016; Horvath et al., 2013;
Lelutiu-Weinberger et al., 2015; Tanner et al., 2018; Vogel et al., 2019a;
Washington et al., 2017; Young and Jaganath, 2013), mean age was
27.1 years (range 16-34). Only three studies (Anand et al., 2015; Vogel
et al., 2019a; Vogel et al., 2019b) recruited participants who identified
as either cisgender women or transgender. Of 15 feasibility studies, 13
recruited samples of men who have sex with men (MSM), with sexual
orientation comprising mainly gay men. One study (Vogel et al., 2019a)
included participants with diverse sexual identity, and another (Pedrana
et al.,, 2013) did not report participants’ sexual identity. Among the
three effectiveness or efficacy trials, one (Cao et al., 2019) recruited
MSM only, another (Vogel et al., 2019b) reported sexual and gender
minority participants as a single group, and one study (Bull et al., 2012)
did not report participants’ sexual identity.

The quality of reporting was variable across the included manu-
scripts. Among 15 feasibility studies, CONSORT scores (Eldridge et al.,
2016) ranged from 14 to 26 out of 40 possible points; 8/15 studies met
reporting standards on their title, 14/15 did so on the Introduction
section, 0/15 met the reporting standards in the Methods and Results
sections, and 4/15 did so on the Discussion section. Only 2/15 studies
met reporting standards regarding funding sources, ethical approval,
pilot trial protocol, and registration number. Among three effectiveness
or efficacy trials, CONSORT scores (Schulz et al., 2010) were 22 (Cao
etal., 2019),17 (Vogel et al., 2019b), and 22 (Bull et al., 2012) out of 37
possible points; 2/3 studies met reporting standards in their title and
Introduction sections, 0/3 did on the methods, results and discussion
reporting, and 1/3 met standards reporting trial registration, protocol
availability, and funding sources.

3.3. Intervention characteristics

Characteristics of social media—delivered interventions evaluated in
each included study are summarized in Table 2. A total of 17 in-
terventions were evaluated across 18 articles. The vast majority of pa-
pers evaluated interventions related to HIV care: sexual health
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promotion (Pedrana et al., 2013), HIV testing (Alarcon Gutiérrez et al.,
2018; Cao et al., 2019; Elliot et al., 2016; Huang et al., 2017; Patel et al.,
2020; Sun et al., 2015; Washington et al., 2017; Young and Jaganath,
2013; Zhu et al., 2019), condomless sex (Bull et al., 2012; Lelutiu-
Weinberger et al., 2015), linkage to services (Anand et al., 2015;
Lampkin et al., 2016), and treatment adherence (Horvath et al., 2013;
Tanner et al., 2018). Two articles (Vogel et al., 2019a; Vogel et al.,
2019b) evaluated different aspects of the same smoking cessation
intervention.

All but one of the examined interventions consisted of exposing
participants to informational and or educational content (via message
boards, posts, ads, and private or group chats) about the health-related
outcome of interest. One (Lelutiu-Weinberger et al., 2015) of the in-
terventions coupled this educational information with the delivering of
motivational interviewing and cognitive behavioral skills-based ses-
sions. Interventions allowed interactions with health-related content
only (Cao et al., 2019; Elliot et al., 2016; Huang et al., 2017; Pedrana
et al., 2013; Vogel et al., 2019a), with peers only (Patel et al., 2020;
Washington et al., 2017), with health educators only (Alarcon Gutiérrez
et al., 2018; Lampkin et al., 2016; Lelutiu-Weinberger et al., 2015; Sun
etal., 2015; Tanner et al., 2018; Vogel et al., 2019b; Zhu et al., 2019), or
both peers and health educators (Anand et al., 2015; Bull et al., 2012;
Horvath et al., 2013; Young and Jaganath, 2013). In 9/18 articles (Cao
et al., 2019; Elliot et al., 2016; Horvath et al., 2013; Jacobs and Kane,
2012; Vogel et al., 2019a; Vogel et al., 2019b; Washington et al., 2017;
Young and Jaganath, 2013; Zhu et al., 2019), study design included
some form of comparator condition.

3.4. Engagement

All 18 studies included in this review used at least one measure of
micro level engagement. However, measures of engagement varied
widely across studies. Ten studies (Anand et al., 2015; Bull et al., 2012;
Elliot et al., 2016; Horvath et al., 2013; Huang et al., 2017; Lelutiu-
Weinberger et al., 2015; Patel et al., 2020; Pedrana et al., 2013; Vogel
et al.,, 2019a; Zhu et al., 2019) used social media data for frequency
counts of views, reads, or logins of the intervention materials or social
media site. Ten studies (Bull et al., 2012; Horvath et al., 2013; Lampkin
et al., 2016; Patel et al., 2020; Pedrana et al., 2013; Sun et al., 2015;
Tanner et al., 2018; Vogel et al., 2019a; Vogel et al., 2019b; Young and
Jaganath, 2013) leveraged this data to assess quantity and quality of
user responses to intervention prompts, emails, or other users’
comments.

Moreover, three articles (Alarcon Gutiérrez et al., 2018; Bull et al.,
2012; Washington et al., 2017) reported intervention attrition rates as
an indicator of engagement. One study (Cao et al., 2019) assessed self-
report of view counts and user responses to intervention messages.
Additionally, two articles (Lelutiu-Weinberger et al., 2015; Pedrana
et al., 2013) utilized qualitative assessments to learn about usability of
and user experience with the intervention. Finally, three articles (Elliot
etal., 2016; Horvath et al., 2013; Huang et al., 2017) assessed number of
intervention activities completed by the user.

4. Discussion
4.1. Summary of evidence

In this systematic review, we found a low number of peer-reviewed
articles examining social media-delivered interventions to improve
health outcomes among SGM people. We found variation in the quality
of data reporting across articles, with almost all interventions focused on
improving HIV-related outcomes among cisgender MSM. Importantly,
we found an important variation in how studies assessed engagement,
with measures focused mostly on micro level engagement. We discuss
the implications of these findings below and provide suggestions for
future research.
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Table 1
Characteristics of studies on the engagement of social media—delivered health interventions among sexual and gender minorities.
Author(s), Study type, Platform or app Participants Reporting
country, year iz:;rt\}/lentlon N Age Race/ethnicity  Cis- Sexual identity Transgender :lcuoarl;y
range, (%) women (%) (%)
mean (%)
Zhu et al., 2019 Feasibility and WecChat 100 18+, N/ N/R 0 Gay: 78 0 27/40
China acceptability, 6 R MSM: 100
months
Vogel et al., Feasibility and Facebook 27 18-25, White: 74.1 40.7 Gay or lesbian: 7.4 24/40
2019a, 2019b  acceptability, 30 19.7 Black: 14.8 22.2
UsA® days Asian: 3.7 Bisexual: 56.6
Hawaiian or Queer: 7.4
Pacific Pansexual: 29.6
Islander: 3.7
Alaskan or
Native
American: 7.4
Hispanic/
Latino: 14.8
Arab, non-
White: 3.7
Cao et al., 2019 Effectiveness trial, WecChat 1033 16+, N/R 0 Gay: 72 0 22/37
China 1 year 25.3 MSM: 100
Vogel et al., Effectiveness trial, Facebook 500 18-25, White: 73.8 54.6 SGM: 27 0.6 17/37
2019a, 2019b 1 year N/R Black: 2.6
UsA® Alaskan or
Native
American: 1.0
Asian or
Pacific
Islander: 1.2
Hispanic/
Latino: 6.9
Multiple races:
14.5
Washington Feasibility and Facebook 42 18-30, Black: 100 0 MSM: 100 N/R 15/40
et al., 2017 acceptability, 6 23
USA weeks
Anand et al., Feasibility and Adam’s Love 1181  14+,N/ N/R 0 Gay or MSM: 1.6 15/40
2015 acceptability, 40 R 92.3
Thailand months Bisexual: 6.1
Lelutiu- Feasibility and Facebook 41 18-29, White: 53.7 0 Gay: 85.4 N/R 20/40
Weinberger acceptability, 3 25.2 Black: 17.1 Bisexual: 12.2
et al., 2015 months Hispanic/ Uncertain: 2.4
USA Latino: 22.0 MSM: 100
Other: 7.3
Horvath et al., Feasibility and Thrive With Me 123 18+, White: 64.2 0 MSM: 100 0 22/40
2013 acceptability, 8 42.7 Black: 33.3
USAS weeks Multi-ethnic/
other: 2.4
Hispanic: 9.8
Pedrana et al., Feasibility and Facebook, YouTube N/R 13+, N/ N/R N/R N/R N/R 16/40
2013 acceptability, 12 R
Australia months
Young & Feasibility and Facebook 57 18+, White: 8.8 N/R Gay: 73.7 N/R 20/40
Jaganath, acceptability, 12 31.2 Black: 29.8 Bisexual: 17.5
2013 weeks Asian: 1.8 Heterosexual/
USA Hispanic/ questioning/
Latino: 59.7 don’t know: 8.8
MSM: 100
Bull et al., 2012 Efficacy trial, 8 Facebook 1578 16-25, White: 30.1 N/R N/R N/R 22/37
USA weeks 20 Black: 34.9
Asian: 19.4
Hawaiian or
Pacific
Islander: 0.8
Alaskan or
Native
American: 0.8
Hispanic/

(continued on next page)
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Table 1 (continued)
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Author(s), Study type, Platform or app Participants Reporting
country, year izrt;rt\}/lentlon N Age Race/ethnicity ~ Cis- Sexual identity Transgender gs)arl;y
range, (%) women (%) (%)
mean (%)
Latino: 13.7
Other: 10.5
Patel et al., Feasibility and Facebook 244 18+, N/ N/R 0 Gay, N/R 19/40
2020 acceptability, 12 R homosexual, or
India weeks queer: 71.7
Bisexual: 25.8
Straight or
heterosexual: 3.3
MSM: 100
Tanner et al., Feasibility and Facebook, GPS-based 91 16-34, White: 1.1 0 MSM: 100 N/R 23/40
2018 acceptability, 12 mobile apps (A4A/Radar, 25 Black: 79.1
USA months badoo, Grindr, Jack’d, Hispanic/
SCRUFF) Latino: 13.2
Multi-racial:
6.6
Elliot et al., Feasibility and Gaydar, Grindr, Recon, 321 N/R, N/R 0 MSM: 100 N/R 16/40
2016 acceptability, 24 and Facebook 34.5
UK months
Alarcon Feasibility and Grindr, PlanetRomeo, and 2656 18+, N/ N/R 0 MSM: 100 N/R 16/40
Gutiérrez acceptability, 4 Wapo R
et al.,, 2018 months
Spain‘
Huang et al., Feasibility and Dating/Hook-up App 122 18+, N/ Black: 14 0 MSM: 100 N/R 16/40
2017 acceptability, 1 R Hispanic/
USA month Latino: 86
Lampkin et al., Feasibility and Grindr 816 18+, N/ White: 26.3 0 MSM: 100 N/R 16/40
2016 acceptability, 1 R Black: 2.5
UsA® year Asian: 8.3
Hispanic/
Latino: 17.9
Mixed/other:
9.9
Not reported:
35
Sun et al., 2015 Feasibility and A4A Radar, Grindr, N/R N/R, N/ N/R N/R MSM: 100 N/R 21/40
USA acceptability, 6 Jack’d, and Scruff R

months

N/R: not reported.

@ Assessed using CONSORT 2010 main statement (37 possible points) and extension to randomized pilot and feasibility trials (40 possible points).

> Demographic assessment allowed participants to select multiple responses and therefore, percentages may not add up to 100.

¢ Race/ethnicity variables were reported with different categories from the ones reported in this review, therefore, percentages may not add up to 100.
4 Sexual orientation was reported for only 79 study participants, as opposed to the entire sample of 2656 persons.

We used a comprehensive set of inclusion criteria for this review. For
example, we included articles from studies conducted on social media
apps more commonly thought of as dating/hook-up apps. Even so, we
found few studies that evaluated social media-delivered health in-
terventions focused on SGM persons; 15 articles reported results of
feasibility studies, and 3 were either efficacy or effectiveness trials. A
large majority of these studies was conducted in developed countries
only within the last five years. Given the ubiquitous use of social media
among SGM people (Anderson and Jiang, 2018; Nesi et al., 2018) and
the high acceptability of digital health interventions among this group
(Gilbey et al., 2020), social media holds potential as a delivery modality
for behavioral interventions targeting these minority groups. As the
world struggles with a viral pandemic which forces us to consider social
distancing measures, digital health interventions may be viable in-
terventions to ensure individuals’ safety and privacy. To do this, well-
designed and well-conducted feasibility trials, preferably with compar-
ator conditions, will provide stronger evidence regarding engagement,
and potential effectiveness of these interventions.

Quality of data reporting was variable across the included studies.
Most of the variability was due to incomplete reporting of the Methods
and Results sections, such as changes made to the assessments after pilot
study commenced, rationale for sample size, explanation of interim
analyses, method used to generate and to implement random allocation,

reasons for dropouts, or harms or unintended effects in each group. The
variation we found in the reporting might be explained in part by the
fact of relatively recent consensus around reporting standards (Eldridge
et al., 2016) and how to structure feasibility trials (O’Cathain et al.,
2015; Tickle-Degnen, 2013) in order to generate evidence that can be
used to plan and design efficacy or effectiveness trials. It is likely that
researchers, publishers, and funding agencies will continue to incorpo-
rate these relatively recent elements to the common practice of future
research.

In most studies included in this review, participants were between 18
and 30 years of age. While social media use was previously most com-
mon among teens (Anderson and Jiang, 2018), usage has been growing
among adults under (Drouin et al., 2020; Perrin and Anderson, 2019)
and over 65 years of age (Nimrod, 2020), especially during the COVID-
19 pandemic, to address anxiety, loneliness, and other mental health
concerns. Given the current events around the world, increased social
media use has been linked to enhanced quality of life among older adults
(Wallinheimo and Evans, 2021). This increased usage combined with
the motivation for using social media among older adults (Jung and
Sundar, 2020) highlights the opportunity to expand intervention
research into this particular age group.

The vast majority of articles included focused on improving HIV-
related outcomes with samples comprised of men who have sex with
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Table 2
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Characteristics of social media—delivered interventions for improving health outcomes among sexual and gender minorities.

Author(s),
country, year

Health-related
outcomes

Brief intervention
description

Comparator condition

Engagement indicators  Other feasibility

indicators

Main findings

Zhu et al.,
2019
China

HIV testing

Vogel et al., Smoking
2019a, cessation
2019b
USA
Cao et al., HIV testing
2019
China
Vogel et al., Smoking
2019a, cessation
2019b
USA
Washington HIV testing
et al., 2017
USA
Anand et al., Referral for HIV
2015 testing,
Thailand counseling, and
treatment
Lelutiu- Condomless anal

Weinberger sex; Substance
et al., 2015 use
USA

Participants received two
oral HIV test kits. The
intervention group had
access to a WeChat group
which provided messages
and health referrals.

Participants saw smoking
cessation posts tailored
towards SGM populations in
private Facebook groups.

Images, texts, and other
resources promoting HIV
testing were shared on
WecChat.

Participants were part of a
private Facebook group,
based on their motivation to
quit smoking, in which there
were posts and live, online
counseling sessions.

Participants were part of a
Facebook page on which they
viewed videos promoting
Black MSM to get HIV testing
and commented on these
videos.

Adam’s Love club
membership provided
comprehensive HIV
prevention information and
resources, social media,
message boards, online
counseling, recruitment,
appointment making,
entertainment, fashion,
photography, and YouTube
videos.

Participants were part of up
to 8 Facebook live chats
which incorporated
motivational interviewing
and cognitive behavioral
skills-based sessions.

Participants without
WeChat group access

Non-SGM-tailored
Facebook posts in
private groups.

Within and between
groups

Participants were
referred to smokefree.
gov

Participants were part
of a Facebook page
where they read
standard HIV
information and
commented on the
content

N/A

N/A

Number of messages
read on WeTest

HIV test self-reports

Quantity and content
of FB comments,
number of posts
viewed per participant,
comments per
participant

Survey measuring
recall seeing, sharing,
and participating in
creating a message

Comments flagging
posts for content

N/A

Number of Facebook
comments during the
90-day intervention

Usability: perception
of intervention

Attrition rate N/A

Analytic tools from
Google, YouTube, and
Facebook”

Analysis of questions
asked on Adam’s Love
and those counseled;
number of referrals
made to HIV and STI
screenings

Session attendance Qualitative assessment
of experiences with the

intervention

Engagement: 12 of 79
messages were read by
>50% of participants. 5% of
participants unfollowed
WeTest group during
follow-up.

HIV testing: intervention
group had higher rates of
oral HIV testing
Engagement and
acceptability: majority of
participants perceived
intervention positively,
commented on posts, and
viewed most content
Engagement: 91.4% of
participants recalled images
or text, 67.1% shared these
materials, 34.5%
participated in activities
HIV testing: 19.9% of men
reported getting an HIV test
during the intervention
period. Increased
engagement is associated
with increased odds of HIV
testing

Smoking cessation: was not
significantly different
between SGM and non-SGM
participants; at 12-month
follow-up SGM participants
were at higher risk of
physical inactivity
Engagement: no significant
difference in number of
comments posted between
SGM and non-SGM
participants

Attrition rate: similar in
intervention (28.6%) and
control (21.4%) group,
respectively

HIV testing: intervention
group had increased odds of
having had an HIV test; the
intervention group had
significantly greater HIV
knowledge after the
intervention

Engagement: Adam’s Love
attracted 1.69 million
viewers, had 8 million page
views, average 4.6 min per
visitor

Feasibility: 11,120 gay,
MSM, or bisexual men
received online counseling.
Online-to-offline
recruitment was able to
successfully promote MSM
HIV testing, HIV counseling,
and referral to treatment
Engagement: 75.6% of
participants attended at
least one of eight
intervention sessions. Of
these, 61% attended the
minimum dose of 5 sessions
Feasibility: positive overall
sentiment about the
intervention

Condomless anal sex:

(continued on next page)
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Author(s),
country, year

Health-related
outcomes

Brief intervention
description

Comparator condition Engagement indicators  Other feasibility

indicators

Main findings

Horvath
et al., 2013
USA

Pedranaet al.,

2013
Australia

Young et al.,
2013
USA

Bull et al.,
2012
USA

Patel et al.,
2020
India

Tanner et al.,
2018
USA

Elliot et al.,
2016
UK

Anti-retroviral
therapy
adherence

Sexual health
promotion

HIV testing

Condomless sex

HIV testing;
consistent
condom use

Viral load
suppression;
Clinic
appointment
attendance

HIV testing

TWM website with
asynchronous discussion/
messaging board, medication
adherence page, and info
about living with HIV

3 series of online drama
webisodes delivering sexual
health promotion
information via Facebook
and YouTube

Peer leaders, trained in HIV
prevention, posted HIV-
related content in secret
Facebook groups.
Participants had ability to
discuss among community.

Participants were part of a
Facebook page providing
sexual Health and STI/HIV
prevention messages.

Internet-based, peer-led
messaging intervention
(using e-mail, Facebook
private group, or WhatsApp).
Intervention included
motivational and educational
messages in either an
approach or avoidance
frame.

Participants received text
messages, Facebook
messages, and app-based
messages promoting linkage
and retention in HIV care

Online users were offered to
assess their HIV risk through
messages on social media.

Recruitment and
retention

Follow-up completion
Participants rated (1-7
scale) the intervention
for information,

Participants were not
asked to participate in
any TWM activities.
They received one
interim e-mail
reminding them of a

Logging into
intervention website,
writing or responding
to posts, updating their
medication adherence
graph, and viewing

follow-up survey. content satisfaction, and
system quality
N/A Online usage Perceived utility of the
statistics”, qualitative intervention
diary, focus groups
Participants received Participant N/A

peer-led general
health information on
Facebook.

conversation (initiated
posts, replies, or
“likes™) in the
Facebook groups

Participants were
assigned to a Facebook

Visitors per week, time ~ N/A
spent on FB; page

page providing current  posting; participant
events. retention
N/A Number of messages Retention (composite
viewed and responseto  number of messages
emails viewed and response
to emails)
Satisfaction with
intervention
N/A Number of interactions ~ N/A
or messages with
health educator
Compared those Click through rates, Acceptability survey

diagnosed through
DSH and those in the
London Clinic (HIV)

visiting website, risk
assessment survey

intervention was associated
with decrease in HIV risk
behaviors

Engagement: 58% of
intervention group used 100
or more intervention
components. Feasibility:
90.2% retention at 1-month
follow-up.

Acceptability and
satisfaction: overall
moderate to high
Anti-retroviral therapy
adherence: modest overall
effects

Engagement: by the end of
series 1, Facebook page
received 6105 unique page
views, 2642 individual
video views, and 526 page
interactions, including 281
likes, 205 comments, and 40
wall posts. The YouTube
channel received 7297
video views by the end of
Series 1, along with the 79
subscriptions to the channel
and 36 likes.

Engagement: participants
engaged in 458
conversations.

HIV testing: participants
who posted about HIV
prevention and tested had a
higher likelihood of
requesting an HIV testing
kit

Engagement: average of 43
unique visitors per week
(range 37-101), average
time spent on Facebook
page 3.2 min (range 1-7.3
min)

Condomless sex: those who
engaged with intervention
more likely to have used a
condom at their last sex at
the 2-month follow-up
Feasibility: 82% of
participants were retained.
Satisfaction: 81.5% of
participants liked or
strongly liked the
intervention

HIV testing: there was an
increase in self-reported
HIV testing and intention to
test

Engagement: each
participant had on average
41.3 conversations with the
health educator

Health outcomes:
significant decrease in
missed HIV clinic
appointments and a
significant increase in HIV
viral load suppression
Engagement: 11,127 clicks
through for more
information on test. Of

(continued on next page)
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Author(s),
country, year

Health-related
outcomes

Brief intervention
description

Comparator condition

Engagement indicators

Other feasibility
indicators

Main findings

They were also offered free
HIV tests.

Alarcéon HIV testing; STI Participants received private, =~ N/A
Gutiérrez testing personal messages on apps
et al., 2018 for sexual and social
Spain encounters offering rapid
HIV and STI tests and HepA
and B vaccines.
Huang et al., HIV testing Participants using Grindr N/A
2017 were exposed to an
USA advertisement for free HIV
self-tests and then redirected
to a website to order a test.
Lampkin Linkage to HIV/ MSM users on Grindr could N/A
et al.,, 2016 STI care interact with a health
USA educator, who identified
themselves as such and
provided a linkage to HIV/
STI care and information.
Sun et al., HIV testing; STI A trained health educator N/A
2015 testing promoted HIV testing in 4
USA apps designed for MSM.

completion, sample kit
order
Response rate

Website visitors
Self-test requests
(click-through rate)

Users’ continued chat
with health educator

Interaction with health
educator; number of
exchanges with health

Acceptability: rate of
favorable responses.
Feasibility:
investigators profile
remained active for
more than 1 week

Testing-experience

survey measuring ease
of use

Reach of intervention

Intervention
acceptability

these, 93% also ordered a
sampling kit.

Engagement: 38.4%
response rate to messages.
Acceptability: 83.0% of
favorable responses.
Feasibility: investigators’
profiles remained active
throughout the study
Engagement: website
received 11,939 unique
visitors. Of these, 334
(2.8%) clicked through and
requested a test
Acceptability: 168/213
(78.8%) and 562/816
(68.9%) of those who
reached out to the health
educator remained engaged
(i.e., kept chatting) in
phases 1 and 2, respectively.
Engagement: 2709
interactions were logged in
six months. Number of

Participants voluntarily
interacted with the health
educator.

educator exchanges significantly
different across apps.
Acceptability: 63.8% of
users found the intervention
to be an acceptable source

of sexual health information

N/R: not reported.

# Analytic tools included: Google (total visitors, page views, visit duration, user demographics, search engines and search keywords), YouTube (lifetime views, traffic
sources and devices used) and Facebook (page fans, fan demographics, people reached and page message).

b Facebook: unique page views, active use, photo views, and total interactions (wall posts, comments, “likes” per day). YouTube: data included cumulative number of
video views, demographics, and traffic sources, which described where users accessed the YouTube channel from.

men (MSM). Most intervention research over the last decade has focused
on reducing disparities related to HIV and other sexually transmitted
infections among MSM (Baptiste-Roberts et al., 2017). The lack of di-
versity in both sexual and gender identity among these samples makes it
difficult, if not impossible, to generalize our findings about engagement
with social media interventions to larger groups of SGM people.
Therefore, further intensive work is needed to increase our under-
standing of how different groups of SGM persons engage with digital
health interventions in order to meet their specific needs of health in-
formation and identity representation. Given that some of these SGM
groups are more hidden than others in our communities, this research
will require more purposeful incorporation of more SGM people in the
entire process of developing, usability testing, feasibility evaluation, and
effectiveness testing of social media-delivered other digital health
interventions.

However, assessments among SGM people found important dispar-
ities and unmet needs for depression (Becerra-Culqui et al., 2018;
Marshal et al., 2011), alcohol and substance use (Boyd et al., 2019),
tobacco use (Jamal et al., 2018), obesity and eating disorders (Azagba
et al., 2019), some types of cancer (Valanis et al., 2000), and heart
disease (Caceres et al., 2020). These disparities are even greater in SGM
communities of color (Bostwick et al., 2014) and SGM communities
living in rural settings (Rosenkrantz et al., 2017; Willging et al., 2006).
Moreover, only three articles reported recruitment of sexual minority
cisgender women and/or transgender persons. The lack of inclusion of
these groups limits the ability to determine the efficacy of these types of
interventions for sexual minority cisgender women and transgender
persons. Given the specific health disparities and barriers to access care
for subgroups of SGM people (Hafeez et al., 2017; Safer et al., 2016),
future intervention research that leverages social media should be
conducted with these groups specifically to explore how digital health

interventions might address the unmet needs and health disparities for
sexual minority cisgender women and transgender persons.

We also found some variation regarding which social media platform
was used to deliver interventions. Although the vast majority of studies
were conducted on commercially available platforms (e.g., YouTube,
dating apps), two studies leveraged platforms specifically developed for
the research. This finding highlights a growing preference of both par-
ticipants and researchers for commercially available platforms that do
not require additional learning effort for the participant, a very-well
known principle in community-based interventions of “meeting people
where they already are.” Additionally, while most interventions were
delivered via Facebook, a sizeable minority of interventions were
delivered on either via alternative social media platforms (e.g., You-
Tube) or via location-based social media apps (i.e., dating apps). This
highlights the importance of having a human-centered approach (Moore
and Arar, 2018) for the designing, developing, and testing of more
engaging social media interventions, focused not only on platform
popularity but also on users’ goals, preferences, and motivations for use.

While the lack of consensus on what constitutes engagement for
digital interventions, as well as the dimensions and measures to best
assess it, makes it a difficult task to summarize our findings regarding
engagement. However, a key finding of this review that complements
and expands previous research on a similar topic (Gilbey et al., 2020), is
that the most frequently employed engagement metrics were number of
views, number of comments on intervention posts, attrition rates, and
online usage statistics provided by each social media platform. Only two
studies utilized qualitative assessments to explore usability and user
experience, but not macro level engagement (Short et al., 2018). These
metrics speak to the extent to which the user has observed or interacted
with an intervention. In other words, these are indicators of micro level
engagement (Short et al., 2018), which provides information on
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behavioral engagement with the intervention but less so about macro
level engagement, or the user’s cognitive and emotional investment with
the behavior change process. Given the importance of developing in-
terventions that mediate positive outcomes via effective engagement
(which may or may not require sustained engagement) (Yardley et al.,
2016), further consideration must be paid to evaluating both micro and
macro level engagement of future social media—delivered interventions.

Advancing the science of social media-delivered interventions will
require complementary approaches to assessment of engagement that
include both micro and macro level factors (Pagoto et al., 2019).
Leveraging mixed methods (i.e., collecting and integrating quantitative
and qualitative data) can dramatically expand the findings related to
aspects of macro level engagement compared to what either type of data
separately might be able to tell (Fetters et al., 2013). For instance, re-
searchers might want to conduct thematic analysis of user feedback
collected at the same time that intervention messages are delivered on
social media along with frequency count of message views. By doing
this, it might be possible to suggest potential relationships between
emotional responses to intervention messages with number of views, as
well as potential cognitive or emotional gains from intervention mes-
sages. This might prove critically important for interventions focused on
minority groups, especially SGM persons. Furthermore, it is critical to
determine how the intersectional identities of SGM persons (e.g., race,
ethnicity, social class, religion, etc.) might impact the types of inter-
vention messages which may be most effective.

4.2. Limitations

Our work is not without some limitations. First, the low number of
studies included in this review along with the variation in definition and
measurement of engagement across studies and the limited sample of
categories of SGM other than MSM, limited our ability to generalize our
findings to interventions targeting diverse groups of SGM. Second, by
limiting our results to research published in English language, we might
have missed relevant research published in other languages. Thirdly,
there was a prominence of interventions addressing HIV disparities, but
limited interventions in other areas. Finally, we found a noticeable
heterogeneity in outcome measures, study duration, and study protocol.
Therefore, a meta-analysis was not possible. Notwithstanding these
limitations, we utilized a comprehensive set of inclusion criteria along
with four large online databases, which largely covered the scope of the
research conducted on social media—delivered interventions for
improving health outcomes among SGM individuals.

5. Conclusion

There is a growing interest among researchers for developing and
testing effective digital health interventions for SGM persons. Digital
health interventions are acceptable to SGM individuals, hold potential
for cost-effectiveness, and might be able to reduce barriers to access of
healthcare for SGM people, otherwise consistently reported in the extant
research. Our findings support the need for this research, with a focus on
social media-delivered interventions for improving mental and physical
health outcomes. The objective of this review was to identify and
describe the evaluation of engagement with social media—delivered in-
terventions for improving health outcomes among SGM persons. In
addition to the heterogeneity in defining and assessing engagement, we
found a focus on measures of intervention usage with room for future
research to improve evaluation of cognitive and emotional aspects of
engagement in order to develop effective and tailored digital health
interventions for sexual and gender minorities.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.invent.2021.100428.
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