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Abstract: Multiple intersecting stigmas and discrimination related to sex, gender, HIV, and race/ethnicity 
may challenge HIV prevention and treatment service utilization, particularly among youth. This scoping 
review describes recent and ongoing innovative mobile health (mHealth) interventions among youth in the 
United States that aim to reduce stigma as an outcome or as part of the intervention model. To identify 
examples of stigma-mitigation via mHealth, we searched peer-reviewed published literature using keyword 
strategies related to mHealth, HIV, stigma, and youth (ages 10 to 29). We identified eleven articles that met 
our inclusion criteria, including three describing data from two randomized controlled trials (RCTs), five 
describing pilot studies, one describing the process evaluation of an ongoing intervention, one describing 
formative work for intervention development, and one published study protocol for an ongoing intervention. 
We review these articles, grouped by HIV prevention and care continuum stages, and describe the mHealth 
approach used, including telehealth, simulation video games, motion comics, smartphone applications 
(apps), social media forums, online video campaigns, video vignettes, and a computerized behavioral learning 
module. Four studies focused on preventing primary acquisition through individual-level behavior change 
(e.g., reducing condomless anal intercourse), three focused on increasing HIV testing, three focused on 
linking to prevention services [e.g., pre-exposure prophylaxis (PrEP) and post-exposure prophylaxis (PEP)] 
and one focused on promoting adherence to antiretroviral therapy (ART). Our review did not identify any 
published studies using mHealth with a primary aim to reduce stigma as a way to improve care engagement 
and increase viral suppression among youth in the United States. Additional RCTs and implementation 
studies examining the effectiveness of mHealth stigma-reduction interventions on HIV-related outcomes are 
needed to end the HIV epidemic among youth. mHealth offers unique advantages to address the complex 
intersecting stigma barriers along the HIV continuum to improve HIV-related outcomes for youth. 
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Introduction

In the United States (US), youth ages 13 to 24 years account 
for 22% of new HIV diagnoses (1), are the least likely group 
to be linked to care (2), and only 25% of youth with HIV 
attain an undetectable viral load (3). The reasons for poor 
health outcomes for youth with HIV (YHIV) and elevated 
HIV incidence among youth are multifactorial, but stigma 
plays a significant role (2,4-6). Stigma occurs at all points 
along the continuum of HIV prevention and care, acting as a 
barrier to HIV testing (4), uptake of pre-exposure prophylaxis 
(PrEP) (7,8), linkage and retention in care (9), and adherence 
to antiretroviral therapy (ART) (10-12). Stigma also impacts 
social determinants of prevention and treatment, including 
HIV status disclosure (13), sexual risk behavior (14,15), and 
mental health among YHIV (11,16-18). 

Young men who have sex with men (MSM) and 
transgender women are at disproportionate risk for HIV 
and poor HIV-related health outcomes (19,20), particularly 
within racial and ethnic minority groups. Of the 8,164 new 
cases of HIV in the US among youth in 2017, 81% occurred 
in MSM (20). Further, MSM of color made up over one-
third of the new HIV diagnoses in 2017, three-quarters of 
those were in young Black MSM aged 13–24 (19). Stigma 
affecting young MSM of color is intersectional, amplifying 
disparities from multiple sources of stigma, including 
racial, sexual, and gender minority status (21) in addition to 
HIV-related stigma (13,22,23). These intersecting stigmas 
contribute to poor outcomes at all points along the HIV 
prevention and care continuum among MSM of color 
compared to other groups in the US (2,13,19). Gender 
minority youth also have a disproportionate incidence of 
HIV. Transgender women are three times more likely to 
receive an HIV diagnosis than the national average; with 
an HIV prevalence of 44% among transgender women 
of color (24). Transgender women’s vulnerability to HIV 
is compounded by consequences of stigma related to 
their gender identity and expression, including violence, 
discrimination, and transphobia (25). 

Stigma intervention development has been challenging 
due to the multidimensional and multi-level nature of 
stigma (26) and ineffectual means to comprehensively 
intervene with participants in sustainable ways that 
go beyond simple education or information giving. 
Implementation of HIV-stigma interventions that require 
in-person attendance can be hampered by intervention 
access including distance-barriers, particularly in resource-
poor settings (27). Participants currently experiencing or 

anticipating high levels of stigma may also face additional 
obstacles, including reduced resources, social isolation, 
and maladaptive coping responses including avoidance 
and substance use that may serve as additional barriers 
to participation (10). Two recent reviews of global HIV-
related stigma reduction interventions concluded that 
very few studies have focused on young people and other 
groups with an elevated risk of HIV, including MSM and 
transgender individuals (28,29). The few interventions that 
have shown positive impact on reducing HIV/AIDS stigma 
among youth have primarily used education, including 
radio diaries, an “edutainment” soap opera series, and 
school-based approaches (dialogues, print materials, short 
movies) (29). The lack of widely accepted and validated 
stigma measures has also limited our ability to compare and 
contrast evaluated interventions (30,31). 

The rise of mobile health (mHealth) has presented new 
possibilities for intervention content and delivery, providing 
large populations with increased access to evidence-based 
interventions at potentially lower cost (32). For youth, 
mHealth stigma interventions could provide further 
advantages in delivery of multi-media interventions shown 
to be effective in reducing stigma among youth (29,33), and 
there is high acceptability of mobile technologies among 
youth for delivery of health interventions (34). mHealth 
additionally offers advantages in addressing the complex 
structural and psychosocial barriers to HIV prevention 
and care, providing a platform for tailored stigma 
interventions that are culturally-appropriate and sensitive to 
individual needs (35,36). Indeed, it is possible for mHealth 
interventions to dynamically tailor intervention content 
based on evolving user needs and preferences (37). This 
ability to offer tailored intervention content is particularly 
important in the context of intersectional stigma. mHealth 
approaches can also overcome barriers to service utilization 
by reaching participants directly (6), increase access to 
affirming health information, foster social support and 
resilience (38), and provide structured, developmentally-
appropriate tools for building healthy habits (e.g., providing 
daily reminders or goal-setting activities to support PrEP 
or ART adherence). Finally, it is relevant to note that many 
youth in the US experience social connectedness through 
mobile technologies (39), thus facilitating contact with peers 
who may be experiencing similar stigmas could provide new 
and meaningful social support. 

mHealth has been leveraged for interventions to reduce 
HIV-related stigma, yet literature in this area is still scant (27) 
and the extent to which existing interventions have specifically 
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engaged youth in stigma reduction efforts is unknown. This 
paper provides the first review of mHealth interventions 
for youth in the US that aimed, as an outcome or as part of 
the framing or conceptual model for the intervention, to 
reduce stigma as a way to improve HIV-related outcomes. 
While stigma is a barrier to HIV prevention and care across 
most countries (12), we limited our review to US-based 
studies in order to make more focused recommendations 
for mHealth approaches. Specifically, the contextual drivers 
and manifestations of stigma vary across settings (40) and 
likely require appropriately tailored mHealth intervention 
approaches. Further, although uptake of mobile technology is 
nearly universal, the use of specific platforms and tools differs 
across countries (e.g., broad use of WeChat in China or 
WhatsApp in South Africa). In this way, we can better inform 
the US adolescent and young adult HIV prevention and care 
agenda.

Methods

In February, 2020, we searched PubMed for English 
language publications using combinations of keywords and 
MeSH terms related to mHealth, HIV, stigma, and youth 
(see Supplementary File for full search strategy). Two co-
authors (MM and LH) independently assessed each title and 
abstract to identify relevant records for inclusion. Studies 
were excluded if they were clearly not meeting the inclusion 
criteria or if they were conducted outside the US. Full texts 
were pulled for all abstracts noted as relevant by at least one 
reviewer. Final decisions on article inclusion were made 
after reviewing the full-text of each potentially eligible 
article. 

Studies were included if they (I) reported on the 
development, pilot testing, process evaluation, or 
randomized controlled trial (RCT) of an HIV-related 
intervention, (II) used mobile technology as a component 
of the intervention, (III) included stigma (broadly defined 
as including social stigma, shame, discrimination, prejudice, 
homophobia, transphobia, racism, etc.) as an outcome 
or as part of the framing or conceptual model for the 
intervention, and (IV) included adolescent or young adult 
populations (age 10–29 years). Given the wide-ranging 
and multi-faceted nature of stigma (21,41), our review was 
intentionally broad in its operationalization of stigma and 
was not limited to a single form (e.g., internalized stigma) 
or level (e.g., structural stigma).

The following data were extracted from each article: 
study population (including inclusion criteria and age range 

and mean); sample size; setting; study design and methods; 
main focus of study; description of the intervention; theory 
or framework used; mHealth approach; types of stigma 
addressed; and key findings. A narrative summary was also 
prepared for each article describing key discussion points 
and the limitations noted by the authors. 

Results

Among the 310 articles extracted, eleven met the inclusion 
criteria. The flow diagram for the scoping review is 
presented in Figure 1. The characteristics of the included 
studies are summarized in http://cdn.amegroups.cn/static/
application/6268d814493893bc2d077ecd1422572c/10.2
1037mhealth-20-68-1.pdf. The 11 included manuscripts 
included three articles describing data from two RCTs, 
four describing pilot studies, one describing the process 
evaluation of an ongoing intervention, one describing 
formative work for intervention development, and one 
published study protocol for an ongoing intervention. 
We categorized each manuscript into the following HIV 
prevention and care continuum categories: (I) preventing 
primary acquisition through individual-level behavior 
change (e.g., reducing condomless anal intercourse), (II) 
increasing HIV testing, (III) linking to prevention services 
(e.g., PrEP) and (IV) promoting adherence to ART. Within 
this continuum of care framework, we begin by highlighting 
evidence from RCTs followed by data from pilot/feasibility 
studies, formative research, and study protocols. 

Preventing primary acquisition through individual-level 
behavior change

Four included articles (38,42-44) were focused on 
preventing primary acquisition of HIV through individual-
level behavior change, mostly by promoting safer sexual 
behaviors and reducing condomless anal intercourse. 

Three of the articles presented data from two RCTs, 
both of which aimed to reduce condomless anal intercourse 
among MSM. The first RCT, conducted by Christensen 
et al., evaluated the effectiveness of SOLVE (Socially 
Optimized Learning in Virtual Environments), a brief 
30-minute simulation video game addressing sexual shame 
to reduce condomless anal intercourse with non-primary 
partners among HIV-negative MSM aged 18–24 years (43). 
The SOLVE intervention used virtual intelligent agents 
in a 3D animated serious game designed to simulate risky 
situations, allowing the participant to make decisions that 

https://cdn.amegroups.cn/static/public/mHealth-2019-TIHPCC-09-supplementary.pdf
http://cdn.amegroups.cn/static/application/6268d814493893bc2d077ecd1422572c/10.21037mhealth-20-68-1.
http://cdn.amegroups.cn/static/application/6268d814493893bc2d077ecd1422572c/10.21037mhealth-20-68-1.
http://cdn.amegroups.cn/static/application/6268d814493893bc2d077ecd1422572c/10.21037mhealth-20-68-1.
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shaped the narrative of the game and provided feedback. 
Participants randomized to the SOLVE treatment condition 
reported greater reductions in sexual shame immediately 
after the intervention, which in turn predicted reductions 
in condomless anal intercourse at the 3-month follow-
up. The direct effect of the intervention on condomless 
anal intercourse was not significant (as it had been in 
previous SOLVE studies), and the authors state that they 
are conducting mediation analyses to examine potential 
suppressors of the intervention’s effect (43). 

The second RCT, which evaluated the effectiveness 
of HealthMpowerment (HMP), was the parent trial for 
the studies presented by Barry et al. and Bauermeister 
et al. (38,42). HealthMpowerment (HMP) was a web-
based intervention built using mobile responsive design 
that provided young MSM of color in the southeastern 
US, irrespective of HIV status, with a supportive online 
community. HMP was designed to build community and 
empower participants in order to reduce condomless anal 
intercourse (45). Bauermeister et al. coded all user-generated 
content created by participants within HMP (i.e., forum 
posts, anonymous questions to a doctor, and multimedia 
content shared with others) and used hierarchical linear 
modeling to examine the relationship between stigma-

related user-generated content and longitudinal changes 
in stigma scores (42). The study found that user-generated 
posts regarding stigma were associated with participants’ 
changes in sexuality- and HIV-related stigma over time. 
Barry et al. analyzed content posted in the forum as well 
as multimedia posts shared by HMP participants to 
understand how resilience processes occurred in response 
to stigma and discrimination (38). This study documented 
how peer-to-peer social support and empowering other 
youth through role modeling, and encouragement served 
to amplify resilience and buffer the impact of stigmatizing 
contexts on young MSM of color enrolled in the study. 

Willis et al. conducted a one-arm pilot study evaluating 
a 38-minute, 3-episode motion comic series aimed at 
improving HIV/sexually transmitted infection (STI) 
knowledge attitudes, beliefs, and behavioral intentions related 
to sexual behavior among young people ages 15–24 (44).  
The storylines in the motion comics were created based on 
feedback from young people, and included topics related 
to HIV/STI stigma. Mixed-methods data (including HIV 
stigma scores and behavioral intentions to engage in safe 
sax) were collected through 15 focus group discussions in a 
pre-test, immediate posttest design. Participants in the pilot 
reported significantly lower HIV stigma and significantly 

Figure 1 Flow diagram of articles included in scoping review.
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higher behavioral intentions to engage in safe sex after 
viewing the motion comics. While the motion comics were 
not implemented using mobile technology for this pilot, 
the authors describe future plans to distribute the motion 
comics through multiple venues, including mobile phones, 
applications (apps), websites, and social media (44). 

Increasing HIV testing

Three articles focused on increasing HIV testing, including 
one presenting the results of a pilot test (46) and two papers 
describing the protocol (47) and results (48) of a pilot 
RCT. The first article, by O’Donnell et al., reported on a 
community-based participatory research approach to the 
development and one-group pilot testing of Keep it Up 
(KIU), a 90-minute intervention designed to overcome the 
stigma associated with HIV and HIV testing by incorporated 
testing and prevention counseling into a broader 
health promotion campaign for young Black men (46).  
In addition to a social marketing campaign, KIU included 
a 45-minute computerized behavioral learning module 
which included videos and interactive skill-building 
games. The computerized module (delivered on laptop 
computers in private spaces) was designed with input from a 
community advisory board, expert advisors, and focus group 
participants, and was found to be acceptable, with 95% of 
participants positively endorsing the module as interesting 
and entertaining (46). 

The protocol paper, by Stephenson et al., is for a pilot 
RCT of Project Moxie, a telehealth intervention designed 
to promote HIV testing among transgender and gender 
nonconforming youth ages 15–24 years (47). Project Moxie 
pairs HIV self-testing with remote video-based counseling 
(via a HIPPA-compliant video-chat session) and support 
from a trained, gender-affirming counselor. Given the many 
structural barriers youth may face to HIV testing, Project 
Moxie uses elements of motivational interviewing to explore 
barriers to HIV testing and provide solutions, explicitly 
including advice the counselor may give for participants 
reporting fears of stigma or discrimination as a barrier (47).  
Project Moxie was piloted with a diverse sample of 202 
youth and the results revealed that youth who opted to 
participate in the video-chat counseling reported high levels 
of satisfaction with the intervention. Unfortunately, only 
48% of the participants in the intervention arm opted to use 
this counseling session (48), with anecdotal data suggesting 
participants were worried about having to be seen 

physically by somebody they did not know. The authors 
discuss the importance of providing options to youth 
and acknowledging that youth may have differing needs 
and levels of comfort in engaging in various intervention 
components. 

Promoting biomedical prevention (e.g., PrEP and PEP)

We identified three articles that were focused on promoting 
biomedical prevention services, including PrEP (49-51) and 
post-exposure prophylaxis (PEP) (52). The first was a one-
arm pilot, by Refugio et al. that explored the feasibility and 
acceptability of PrEPTECH, a telehealth-based initiation 
program for PrEP targeting young MSM of color (ages 18– 
25 years) in the San Francisco Bay Area (49). The PrEPTECH 
intervention was developed using a youth-centered approach 
and the project website included customizable PrEP reminders 
that could be delivered through text or email. The authors 
noted that PrEPTECH addressed stigma by having counselors 
that were knowledgeable about PrEP and specific health 
issues affecting young MSM. At baseline, more than half of 
the participants reported feeling uncomfortable going to a 
doctor’s office or clinic for PrEP. While more than half of 
the participants (52.4%) reported hearing about others being 
stigmatized for taking PrEP at the 90-day follow-up (likely 
related to assumptions of increased risk-taking behavior while 
on PrEP), less than 15% of PrEPTECH participants reported 
personally experiencing PrEP stigma (49). 

The next study, by Thomann et al., described an 
evaluation of an ongoing, online video campaign designed 
to increase knowledge of PrEP as well as to address barriers 
related to PrEP adherence, including sex shaming (50). The 
study presents results from two focus groups with MSM 
and transgender women at risk for HIV (ages 21–50) in 
New York to assess their responses to this campaign. The 
campaign was advertised on social media and was viewed/
shared over 150,000 times between November, 2015 and 
January, 2016. Stigma emerged as an important theme in 
both of the focus groups, with participants describing how 
PrEP-related stigma could impact decision-making related 
to PrEP initiation (50). 

Finally, there was an article by Schnall et al. on the 
development of MyPEEPS Mobile, a mobile response-
driven web-based platform targeting young MSM, ages 
14–18 years (51). The MyPEEPS Mobile intervention 
includes intervention content on stigma, including how 
to handle “outness” and coming out. Additionally, it was 
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noted that the panel recommended that the intervention 
include content on activating self-reflection about how 
stigma might influence personal decision-making. While 
the original MYPEEPS intervention focused on reducing 
sexual behavior while under the influence of substances, 
the advisory group providing guidance for the adaptation 
to younger MSM recommended including additional 
information on biomedical interventions (including PrEP, 
PEP, and home-based testing). Given the young age of 
participants, it was recommended that the MyPEEPS 
Mobile intervention provide basic information for these 
biomedical approaches along with information on how to 
access the services in the city (51).

Promoting adherence to ART

Only one article, by Mimiaga et al., focused on promoting 
adherence to ART. This article described the results of a 
pilot RCT comparing Positive STEPS (Positive Strategies 
to Enhance Problem-solving Skills), an intervention 
comprised of daily text message reminders and video 
vignettes, to a standard of care condition (53). Stigma was 
described in the introduction as conceptually important 
but was not measured in the context of the intervention. 
The pilot study demonstrated promising results for ART 
adherence, with participants randomized to Positive STEPS 
reporting a significantly greater increase in ART than 
participants randomized to the standard of care (53). 

Discussion

Our review of the literature identified several types of 
mHealth interventions that engage youth to reduce 
stigma as a way to improve HIV-related outcomes. These 
interventions included telehealth (47,49), simulation 
video games (43), motion comics (44), smartphone app-
delivered risk reduction (51), social media forums (38,42), 
online video campaigns (50), video vignettes (53), and 
a computerized behavioral learning module (46). Some 
of these interventions were completely deliverable over 
the internet [e.g., SOLVE (43), PrEPTECH (49), HMP 
(38,42), Project Moxie (47,48), and MyPEEPS Mobile (51)],  
reflecting the ability of mHealth to overcome barriers 
to service utilization by reaching participants directly. 
Other interventions were implemented as a complement 
to face-to-face interventions. The video vignettes and 
text message reminders used in the Positive STEPS 
intervention to promote ART adherence, for example, were 

used to supplement five in-person intervention sessions 
with a master’s level counselor (53). Similarly, the KIU 
intervention included the computerized behavioral learning 
module within a broader multi-component, in-person 
intervention that included biological screenings (46).

We found only two RCTs of mHealth interventions for 
youth in the US that aimed to reduce stigma as a way to 
improve HIV-related outcomes (42,43). It is notable that 
both of these RCTs (SOLVE and HealthMpowerment) 
aimed to prevent primary HIV acquisition by reducing 
condomless anal intercourse. This suggests there is room 
for innovation applying mHealth tools across the HIV 
prevention and care continuum and still significant work 
to be done to move from pilot studies to effectiveness trials 
and wide-scale implementation and dissemination. Our 
findings echo calls from previous reviews for planning of 
future scale-up and sustainability during initial preparation 
and technology development of pilot studies (54).

Two of the included studies analyzing data from the 
RCT evaluating the HealthMpowerment intervention 
(38,42) illustrated the opportunities mHealth interventions 
provide to measure and evaluate stigma and behavior 
change by analyzing detailed user engagement paradata, 
such as level of engagement in stigma-related conversations 
and associated health outcomes (55). As exemplified in these 
studies, an important additional advantage of mHealth for 
stigma interventions is the potential for textual analysis 
of user-generated content and correlation with behavior 
change over time (42). 

Our review also documented a lack of studies addressing 
outcomes further along the HIV care cascade. In fact, our 
review only identified one study promoting adherence 
to ART and we did not identify any published studies 
using mHealth to reduce stigma as a way to improve 
care engagement or increase viral suppression among 
youth. With recent clinical trials proving the concept of 
undetectable = untransmittable (U = U) (56), mHealth 
interventions have an opportunity to promote messages 
of U = U to help combat stigma in interventions targeting 
outcomes along the care continuum. As mHealth 
interventions move further along this care continuum, a 
potential challenge will be the reliance on existing, locally-
available health care resources for linkage to care and 
follow-up as these locally-available resources may not be 
youth-friendly, accepting, or gender-affirming (47). 

The literature we reviewed ranged in the types of stigma(s) 
addressed in the interventions. A few interventions, like 
HealthMpowerment (38,42,45) and Project Moxie (47,48), 
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focused on addressing multiple forms of stigma including 
sexual minority-, race/ethnicity-, and HIV-related stigma. 
Notably, several papers acknowledged the need to address 
multiple, intersecting forms of stigma in their interventions. 
For example, the authors of the SOLVE intervention, which 
successfully reduced sexual stigma among MSM enrolled in 
their online RCT, acknowledged financial constraints that 
limited their ability to develop storylines to address other 
intersecting stigmas that their participants may have been 
facing (43). Related to this point, participants in focus group 
discussions assessing an online video campaign designed 
to increase knowledge of PrEP (50), discussed the need to 
have materials that reflect the composition of the target 
audience, with Black participants noting the need to have 
representation of Black MSM in future programs. 

Of note, some of the interventions in this review focused 
on addressing stigma associated with HIV testing or PrEP 
use without explicitly targeting additional stigmas often 
experienced by the populations reached. For example, the 
KIU intervention aimed to reduce the stigma associated 
with HIV testing by incorporating HIV prevention and 
sexual heath into a broader health promotion campaign for 
young Black men (46). While KIU was intended primarily 
for non-gay-identified men, the computerized learning 
module included a scene showing two men in a sexual 
encounter. O’Donnell et al. discussed underestimating 
the extent their participants would react negatively to this 
scene. The authors noted that the KIU intervention was 
likely limited as a stigma reduction intervention though it 
could be completed by other community-wide efforts to 
address stigmatizing attitudes towards MSM. Similarly, 
the PrEPTECH intervention sought to reduce stigma 
associated with PrEP use/initiation by increasing PrEP 
access through the telehealth intervention, though the 
intervention did not explicitly appear to target other forms 
of stigma that may have inhibited PrEP initiation among 
the young MSM of color in the study (49). 

Our scoping review informs several recommendations 
for future research. First, given the role of stigma across 
the HIV prevention and care continuum and the negative 
impact on well-being among youth, we recommend 
concerted efforts to develop theoretically-grounded 
interventions that prioritize and measure changes in 
stigma as an important outcome. It is critical that these 
interventions be based on theoretical frameworks that 
explicitly incorporate stigma. Future interventions are 
encouraged to utilize frameworks that differentiate between 
mechanisms through which differing forms of stigma 

operate (57). We also echo calls for robust trials with 
longitudinal designs and mediation analyses to provide 
evidence of causal effects (10). This will allow us to better 
understand the mechanisms of stigma reduction in the 
improvement of clinical HIV outcomes among youth. 

Next, we need stigma-reduction interventions that target 
HIV-related stigma impacting youth at the institutional, 
community, and structural levels of influence. Stigma operates 
on multiple social ecological levels and negatively impacts 
health outcomes among youth (58), yet stigma interventions 
primarily target the individual and interpersonal levels (26,59). 
There is a notable lack of interventions addressing stigma 
perpetuated at community, organizational, and structural 
levels by health care providers, health care systems, schools, 
and governments (60). This gap was supported by the lack 
of studies identified through this review. Limitations in 
resources and ability to design interventions at these broader 
levels will continue to hamper efforts to address stigma 
beyond the interpersonal level, but efforts must be made to 
incorporate stigma at higher levels of the social ecological 
model into the conceptual framework and study design 
of future stigma interventions. More attention must also 
be paid to the development and evaluation of multi-level 
interventions that simultaneously target these intersecting 
and multiple level stigmas in research design and intervention 
development.

Finally, mHealth-delivered stigma interventions 
are encouraged to apply a resilience-based conceptual 
framework to further aid in the destigmatization of multiple 
minority youth at risk for HIV or poor HIV-related health 
outcomes. HIV risk and poor health outcomes for YHIV 
are most often conceptualized as individual-level behaviors 
and sociodemographic characteristics (5,61-63). This 
approach reinforces negative stereotypes about populations 
vulnerable to HIV (64,65) and furthers stigmatization. 
A resilience-based framework for stigma interventions 
focuses instead on marginalized individuals’ abilities to 
overcome barriers to prevention and care (38,66). mHealth 
interventions targeting youth through social networks have 
an opportunity to amplify resilience processes among peer 
networks of youth to promote self-acceptance and provide 
support for youth experiencing or anticipating stigma, 
promoting wider resilience against adversity and stigma 
than interventions acting on the individual level alone (38). 

This review has several limitations. Our search strategy 
identified studies using keywords and MeSH terms 
related to stigma, and may have missed interventions that 
conceptualized stigma as part of the theoretical model, but 
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not as a main outcome. The authors are aware of at least 
three such interventions (52,67,68). We also restricted our 
review to studies conducted in the US. While stigma is a 
global phenomenon, it is culturally-varied and based on 
different attributes in differing settings. Further studies 
should explore variations across cultures in the impact of 
mHealth stigma-reduction interventions targeting youth 
along the HIV continuum. Finally, our review was limited 
to published literature and mHealth is a rapidly evolving 
field with many studies underway and in development. The 
authors are aware of several interventions in development, 
such as the extension of the HealthMpowerment RCT (69), 
which focuses explicitly on stigma reduction using a tailored 
mobile app for youth with and without HIV. Further, a 
number of currently underway mHealth RCTs supported 
by the National Institutes of Health funded US. Adolescent 
Medicine Trials Network for HIV/AIDS Interventions 
(ATN) will address stigma through a variety of approaches 
including mail-based HIV/STI testing, remote PrEP access, 
remote couples-based voluntary counseling and testing, and 
social connectedness apps for YHIV and transgender and 
gender non-conforming youth at-risk for HIV (70,71). 

In conclusion, the broad and rapidly evolving field of 
mHealth presents new opportunities to deliver content 
for stigma interventions for youth and provides space for 
youth to contribute to anti-stigma efforts. As a vehicle for 
intervention implementation and evaluation, mHealth offers 
unique advantages to address the complex intersecting 
stigma barriers along the HIV continuum by dynamic 
tailoring based on evolving individual needs. Effectively 
addressing stigma as a barrier to improved HIV-related 
outcomes is at the core of the Department of Health and 
Human Services’ Ending the HIV Epidemic: A Plan for 
America initiative (72,73). mHealth is uniquely poised to 
address stigma and its role in perpetuating disparities in the 
HIV epidemic among US youth.
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