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Abstract

Marginalized  populations  experience  high
prevalence of chronic health conditions - many of
which require optimal medication adherence to avoid
significant consequences for mortality and morbidity.
Yet, marginalization and its complex sequelae create
barriers for adherence and access to care, creating a
cycle of health inequity. Individuals are not fully
benefiting from evidence-based behavioral adherence
interventions, like “Life-steps”, potentially due to lack
of embedded experiential learning, which is key for
individuals  experiencing complex barriers to
medication  adherence. Leveraging interactive
artificial intelligence technologies through immersive
virtual reality is a promising avenue to bolster
behavioral adherence interventions. We present our
current proof-of-concept work for “Life-steps VR, an
integration of such technologies into the empiric
behavioral medication adherence intervention. We
then discuss our next steps for further refinement and
testing of the technology with consideration for equity,
democratization, and accessibility of health
technologies. We conclude with a discussion of future
potential iterations of Life-steps VR.

Keywords: virtual reality, artificial intelligence,
medication adherence, chronic health conditions,
behavioral intervention

1. Introduction

1 1.1. The complexity of medication adherence
for high-risk chronic health conditions

Certain chronic health issues have significant
consequences for mortality and morbidity when left
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untreated (e.g., HIV, heart failure, diabetes). Despite
the advent of efficacious pharmacological
interventions for such high-risk chronic health issues,
some populations continue to face poor health
outcomes. A primary driver of these poor outcomes is
suboptimal medication adherence (Balkrishnan, 2005;
Han et al., 2014). Medication non-adherence is a
product of multifactorial barriers for the patient such
as structural issues (e.g., lack of transportation),
mental health issues (e.g., depression, substance use),
aging/disease progression (e.g., executive function
impairment), and social issues (e.g., lack of social
support; Brown & Bussell, 2011; Kvarnstrom et al.,
2021). Increasing the challenge of optimal medication
adherence in addition to these barriers is that high-risk
chronic health conditions often require complex and
strict dosing schedules (Coleman et al., 2012; Ingersoll
& Cohen, 2008; Libby et al., 2013). Thus, existing
interventions to support medication adherence are
often not as effective for individuals with high-risk
chronic health conditions (Williams et al., 2008).
Notably, the same factors that drive increased
prevalence of high-risk chronic health conditions
among certain populations (e.g., racial and ethnic
minorities, sexual and gender minorities, those with
low economic status) are the same that drive barriers
to medication adherence — marginalization.
Specifically, the consequences of historical societal
discrimination and stigma include less access to, and
utilization of, prevention and treatment services.
Further, the structural, mental health, and social
barriers to optimal medication adherence are also the
consequences of marginalization (Baah et al., 2019).
In sum, marginalized populations face increased
prevalence of high-risk chronic health conditions,
have higher risk for poor outcomes via medication
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non-adherence, and have less access to and less
effectiveness from adherence-supporting
interventions. Thus, it is critical to develop novel and
innovative methods for medication adherence
interventions that can 1) reach individuals with high-
risk chronic health conditions in the context of
marginalization and 2) be effective for those
experiencing multifactorial barriers to adherence.

1.2. Life-steps: An adherence intervention

Among  existing  medication  adherence
interventions, “Life-steps” (Safren et al., 1999) has
shown efficacy across chronic health conditions
including HIV (Hersch et al., 2013) and diabetes
(Safren et al., 2014). Life-steps is a brief (as little as
single session) psychotherapy counseling approach
that focuses on a) providing information about
consequences of nonadherence to the specific
medication, b) helping the patient identify
personalized motivations for adherence, and c) helping
the patient identify specific cognitive and behavioral
barriers to optimal adherence and create an action plan
for each barrier via structured problem-solving. Topics
may include barriers to obtaining medications,
maintaining adherence  within mental health
challenges, medication schedules, storage and
organization, integrating dosing within life activities,
provider communication, appointment attendance, and
coping with side effects. See below for a condensed
example exchange between a patient and a provider:

Provider: What are some challenges of taking
your medications in the way the doctor has
prescribed?

Patient: I actually am good at taking my
medications at night, but I always forget to take
them in the morning since I feel the most
depressed when I wake up.

Provider: What else do you do in the mornings
that you never forget even when you feel
depressed?

Patient: Oh! I always have my coffee! There is
no way I ever skip that.

Provider: Since you never forget coffee, what
would be something that could pair your
morning medications with your cup of coffee?

Patient: I could keep my pills next to my coffee
machine that way I see them when I am grabbing
my cup to take my first sip of coffee anyway.

Patient: That sounds like a great plan, let’s write
that down in your action plan.

In this case, the provider leverages another routine
behavior not as affected by mental health status as a
cognitive cue to mitigate the memory/attention barrier
(i.e., habit stacking/linking). The session would
continue with identifying additional barriers and
creating a plan for each.

Life-steps shows promise as a medication
adherence booster that can address multiple and
personalized  barriers. However, marginalized
populations have not equally benefited, and report
perceived unhelpfulness of Life-steps and similar
chronic health condition management interventions
(Cunningham et al., 2018; Magidson et al., 2014). Our
hypothesis for the disconnect between intervention
and actual health behavior change is there is a reliance
on the individual to follow-through with the action
plan that was discussed in hypothetical terms during
the Life-steps session - a challenge for marginalized
populations who often have dynamic/complex lives
and executive function challenges. The empirically
supported Kolb Experiential Learning Theory (Kolb et
al., 2001) lays out that successful learning begins with
concrete experiences and is subsequently supported by
abstract conceptualization; yet Life-steps functions in
a reverse manner. Innovative methods to expand Life-
steps with experiential learning could have significant,
scalable impact for marginalized populations
experiencing chronic health conditions with
suboptimal medication adherence.

1.3. The potential of interactive virtual reality:
A health information technology strategy to
bolster medication adherence support

Given the low feasibility of having Life-steps
delivered in vivo (i.e., counselors accompanying
individuals into their lives), leveraging interactive
artificial intelligence (AI) technologies through
immersive virtual reality (VR) is a promising avenue
to explore. VR has the potential to realistically
replicate personal, real-world conditions in which
individuals experience challenges that may interfere
with key health behaviors like medication adherence.
Developing a technology-based method for the patient
to experientially practice the action plan (e.g., moving
medications from the bathroom to the coffee machine
in the kitchen) could increase encoding of new
behaviors to improve translation to real life. Al-based
virtual humans connected to large language models
(LLM) can enable human-like interactions via
conversational natural language interfaces, enhancing
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the VR environment with scalable autonomous Al
agents that foster engagement (Hongyu Wan et al.,
2024).

Democratization of VR developer tools, including
the incorporation of native smartphone cameras and
apps to design VR environments without the need for
traditional filming and design specialization, has the
potential to position VR as a promising strategy to
teach adherence skills in a way that incorporates innate
and situational challenges to adherence that are highly
personal. These virtual experiences at their simplest
can be accessed on a simple web browser or
smartphone and allow individuals to navigate an
avatar through rendered worlds. With high rates of
smartphone ownership in the U.S. (97%; PEW
Research Center, 2023), including those with social
marginalization factors (see Table 1), smartphone-
based VR experiences have potential to be highly
accessible. Increased accessibility and affordability of
VR hardware (e.g., Google Cardboard and other
headsets that attach to smartphones cost <$10 to <$50;
see Figure 3) also now makes even highly immersive
3-D VR experiences a potentially scalable solution to
address many health conditions including medication
adherence support. Additionally, given historical
barriers to care for marginalized populations and an
overburdened healthcare system, developing a stand-
alone VR intervention may increase access to
medication adherence support and require less
personnel time.

Table 1. Smartphone ownership rates (PEW Rescarch Center, 2023)
Select social marginalization indicators Rate
Yearly income: <$30,000 79%
Yearly income: $30-69,999 90%
Race/Ethnicity: Black 84%
Race/Ethnicity: Hispanic 91%
Education: High school or less 83%
Community: Urban 91%
Community: Rural 87%
Age: 65+ 76%

Emerging VR health behavior interventions
demonstrate feasibility and acceptability for chronic
health conditions faced by marginalized populations
including cardiovascular disease and chronic pain
(Brewer et al., 2023; Rothbaum et al., 2023). Further,
despite potential generational, cognitive, and physical
ability digital divide, virtual worlds to promote health
among older adults, those with executive dysfunction,
and those with varying physical abilities are shown to
be feasible and acceptable (Chau et al., 2021; Cook &
Winkler, 2016; Hassandra et al., 2021), pointing
towards ubiquitous benefit. VR has also been
successfully deployed and effective for psychological
treatment of specific phobias, another condition that

relies on a patient to follow through with challenging
action plans (i.e., exposing self to feared target; Freitas
et al., 2021). Indeed, our work has demonstrated the
ability of simulation methodologies to stimulate the
same level of emotion and cognition as real-world
situations (Daglius Dias & Scalabrini Neto, 2016).

Specific to Life-steps, early pilot data suggests
that providing context through technology may
improve the use of Life-steps and other cognitive
behavioral interventions to support medication
adherence (Chai et al., 2023). Feedback from other
technology-based health behavior change
interventions among  minoritized  individuals
demonstrated acceptance and perceived benefit of
interactive multimedia (Brewer et al., 2020;
Schoenthaler et al., 2020). Specifically within Life-
steps, marginalized populations have also expressed
the desire for adding visual learning experiences
especially in the context of higher prevalence of
learning disorders and executive function challenges
among people with chronic health conditions
(Magidson et al., 2014).

Taken all together, VR has the potential to
modernize empirical cognitive-behavioral health
interventions, like Life-steps, by infusing experiential
learning via personal contexts that are salient to
behavior change within complex adherence
challenges. Thus, the aim of this paper is to 1) present
the protocol of our current proof-of-concept work for
integrating VR and Al within Life-steps, 2) discuss
immediate next steps for further development, and 3)
discuss future considerations for expansion.

2. Current proof-of-concept work: An
example within HIV

2.1. Why HIV?

Despite nationally declining rates of HIV in the
United States (Centers for Disease Control and
Prevention, 2024a), specific populations continue to
experience increasing or high incidence, These
populations include those experiencing
marginalization due to their identity (Black,
Indigenous, Hispanic/Latinx, sexual minority men,
transgender women), economic status, and behavior
(drug wuse; (Centers for Disease Control and
Prevention, 2022, 2024a, 2024b). The advent of
efficacious  antiretroviral therapy (ART) has
transformed HIV into a chronic health condition vs. a
rapidly progressive and fatal disease. Additionally,
when the level of HIV becomes so low that it is
undetectable on viral load tests, typically from being
adherent to ART, individuals cannot transmit the virus
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to others. Thus, adherence to ART is crucial for both
the individual’s well-being and infectious disease
control. Therefore, HIV medication adherence, with
specific focus on marginalized populations, represents
a critical public health target. Even more specifically,
people who use drugs with HIV have some of the most
significant risks for suboptimal ART adherence
(estimated 54% report non-adherence), forward
transmission, and poor health outcomes (Liang et al.,
2020; Przybyla et al.,, 2022). As discussed later,
although this preliminary work is focused on HIV, we
believe this can lay the groundwork for expansion to
other chronic health conditions needing optimal
medication adherence.

2.2. Proof-of-concept goal

The primary overarching research question for the
current project is: Can VR and Al be integrated into an
evidence-based behavioral intervention for HIV
medication adherence, Life-steps, to create an
immersive, experiential intervention (“Life-steps
VR”)? Specifically, this project aims to explore proof-
of-concept (viability, feasibility, acceptability) of Life-
steps VR among people who use drugs (PWUD) with
HIV- a group with high need for medication adherence
but with high risk for suboptimal adherence.

2.3. Overview of research plan

A multi-methods proof-of-concept design will be
employed leveraging a unique multidisciplinary team.
Our team consists of clinician-scientists with expertise
in both patient care and research science across fields
including clinical health psychology, behavioral
medicine, emergency medicine, novel health
technologies, and artificial intelligence/virtual reality.
Specifically, we propose a three-phase intervention
science process (development-testing-feedback) that
can immediately inform next steps in the advancement
of Life-steps VR:

Phase 1: Create a VR environment. Although future
work intends for personalized VR environments, for
this initial work we will design and render an
immersive  one-bedroom  apartment (bedroom,
kitchen, bathroom, living area) that is typical for the
population of focus. For proof-of-concept, providing a
standardized  environment  (vs.  personalized
environment) can still address many feasibility issues
that will inform future development of this line of
research. Our work as clinical providers of PWUD
with HIV, including delivering Life-steps, has
provided the preliminary information for environment

Figure 1. Hyper-realistic 3D Digital Humans
(Al) for space and military environments

design. For example, we chose this environment due
to individuals often discussing problem-solving
adherence issues within their home (e.g., packing a
travel pill kit and putting it in a bag in their bedroom).
To create this virtual environment, we will leverage
our previous work. Our team has designed, developed,
and tested the usability of several AI- and VR-based
healthcare applications (Burian et al., 2023; Ebnali et
al., 2023). For example, we utilized extended reality
(XR) to create hyper-realistic 3D Digital Humans for
space (Figure 1A) and military (Figure 1B)
environments funded by TRISH/NASA and DoD
DHA-STTR (apps.dtic.mil/sti/citations/AD1154110).
Through these projects, we have deployed VR
applications on lower cost devices, such as the
Samsung Galaxy smartphone and tablet. Figure 2
provides an early version of the VR environment (3D
asset) with the patient in their house integrated with a
Digital Human (AI) Therapist created by generative
Al (text-to-video) on the Xtory 3D Creator Studio (by
Xtory Inc.).

Phase 2: Open label pilot feasibility test. Once the pilot
VR environment is established, we will enroll N = 15
PWUD with HIV and suboptimal ART adherence
(utilizing the clinical cut-off of <80% adherence to
regimen which indicates the point at which ART has
less therapeutic efficacy [Byrd et al., 2019]). The study
will take place at Fenway Health in Boston, MA USA,
a federally qualified health care center with expertise
in HIV and LGBTQIA care. Community-based
recruitment will be utilized (i.e., not restricted to
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Figure 2. VR scenario being created on the
Xtory 3D Creator Studio

Fenway Health patients) including advertising various
clinics, community centers/events, mobile apps, and
websites We will also leverage our existing research-
community collaborations with local organizations.
Potential participants will complete a phone screen
with study staff to determine full eligibility; eligible
persons will be invited for the in-person study visit.
During this visit, participants will complete the
counselor-guided Life-steps behavioral intervention
using the new VR module (~90 minute session). This
session consists of psychoeducation about medication
and adherence, identifying barriers to adherence,
problem-solving barriers to create an action plan, and
orientation to and experientially practicing the action
plan utilizing the VR module. Post-intervention,
participants will complete a quantitative assessment
battery to understand perceptions of the VR addition
to Life-steps, acceptability of the intervention, and
perceptions of using VR to learn about ART
adherence. Specifically, viability will be assessed via
the Virtual Reality Neuroscience Questionnaire
(VRNQ; Kourtesis et al., 2019) which examines the
quality of the VR software related to user experience,
game mechanics, in-game assistance, and VR induced
symptoms and effects (e.g., nausea, dizziness,
disorientation, fatigue, and instability). Feasibility and
acceptability will be assessed via the validated
Perceived Attributes of eHealth Innovations measure

(Atkinson, 2007).

Phase 3:  Post-intervention  feedback.  Post-
intervention,  qualitative  semi-structured  exit
interviews with participants will further assess
viability, feasibility, and acceptability of the Life-steps
VR approach. The interview guide will be grounded in
an implementation science approach such that the goal
of information gathering is to not only inform the
development of the intervention, but also how to best
implement the intervention once finalized. In this way,
we can integrate implementation considerations into

the intervention design to mitigate any barriers to
uptake and sustainability. Example prompts include:

L What was your experience with
Viability the VR equipment?
o What would make it challenging
Feasibility to use this VR program?
.. What did you like/dislike about
Acceptability using the VR program?

2.4. Outcome analysis

We will use a convergent parallel mixed methods
approach. In other words, we will integrate the
findings of both the qualitative and quantitative
assessment to provide information on the outcomes
viability, feasibility, and acceptability.

Quantitative data. Given this is a proof-of-concept
descriptive  study, descriptive statistics will
characterize outcomes. Additionally, validated cut-
offs will be used for interpretation of measure data
(e.g., the VRNQ provides minimum cut-offs for
acceptable user experiences).

Qualitative data. Rapid qualitative data analysis
will be used and is as rigorous as traditional
qualitative analysis methods and reduce cost and
time of analysis (Taylor et al., 2018; Vindrola-
Padros & Johnson, 2020). For details on analysis
procedures, see Gale et al., (2019). In brief,
immediately after each interview, the interviewer
will complete a structured debrief memo templated
based on study goals and outcomes. Debrief memos
will be circulated to the study team and written
comments and reactions to each interview will be
recorded in writing. Comments will be assembled in
a framework matrix and together, the study team
will discuss key emergent themes that may need to
be integrated into ongoing interviews.

Integration. Results will be reported per outcome
(viability, feasibility, and acceptability) organized
by recurrent themes that emerged during data
collection. Reporting of quantitative data will be
contextualized using qualitative data including
direct, de-identified quotes from participants.
Integrated results will produce a blueprint for further
development of Life-steps VR.

3. Next steps
Results from this proof-of-concept project will

directly inform the immediate next steps and design
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considerations to advance Life-steps VR. Generally,
next steps include improved development of the VR
module and expanded pilot testing that goes beyond
feasibility to additionally include effectiveness and
safety assessment.

3.1. Improved development of the VR module

Although the current feasibility study utilizes a
standardized VR environment, the intention is to
expand Life-steps VR with the capability for users to
create personalized environments. We are developing
the technology to translate 3D digital media submitted
by the individual of their environment (e.g.,
photo/video of their apartment) into a 3-D VR
immersive rendering. Current technology such as
photogrammetry and neural radiance field (NeRF)
enable users to easily capture 3D images using their
smartphones (Chen et al., 2023; Saif & Alshibani,
2022).

In parallel, we will utilize community-informed
methods to also create a catalog of environments that
could be used as an alternative to a personalized
environment. Specifically, we will utilize qualitative
methods (e.g., focus groups, interviews) with PWUD
with HIV who use drugs to inform the various typical
environments that would likely be needed during a
Life-steps session (e.g., car, bathroom, shelter).
Having an alternative catalog will expand the
accessibility of the intervention by: a) having non-
home environments available and b) not requiring self-
submitted media which may be a barrier for the most
marginalized (i.e., lack of device access, lack of device
with media capabilities).

In addition to expansion of the VR environment,
we additionally have plans to move toward a stand-
alone intervention with the capability of being utilized
without a human therapist/counselor. We consider this
a critical design consideration to increase accessibility
by mitigating the barriers of under-resourced health
systems (i.e., not enough providers to deliver
interventions) and patient-level challenges in
connecting to services (e.g., transportation, financial,
stigma). Thus, future iterations of Life-steps VR could
include an Al Digital human serving as a counselor
within the VR environment and the ability to role-play
situations with Al therapist of people in the patient’s
life further increasing the ability for experiential
learning. In order to achieve this, we are developing
generative Al features, such as text-to-video and
speech synthesis to enable the creation of hyper-
realistic digital twins. These Al Digital Humans are
connected with language learning models (LLM) that
will be fine-tuned to generate accurate, reliable, and

safe conversations with patients through counseling
sessions.

An advantage of building the VR program from
an existing manualized intervention is the ability to
feed the language model builder the manual, scientific
and clinical literature discussing Life-steps, and
transcripts of real-life Life-steps sessions completed
with individuals. Additionally, given that Life-steps
has been utilized across multiple research trials due to
being an evidence-based intervention (e.g., Lopez et
al., 2023; Magidson et al., 2022), there is potential to
leverage the significant number of existing completed
Life-steps sessions by pooling these data.

To note, our intention is to create a low threshold,
easily accessible medication adherence intervention
given the context of marginalized populations needing
support the most. As described in multiple places in
this protocol plan, we have made efforts to keep this
overarching goal in mind in our design process. One
large discussion within the scope of this work has been
related to platform and equipment and the need to
balance accessibility and immersion. As the writing of
this paper, more immersive environments and required
headsets (e.g., Meta Quest), although ideal for
experiential learning, are expensive - making them an
unrealistic option for both marginalized populations
and healthcare systems serving marginalized
populations. Thus, the current work is being developed
for smartphones that can work without extra
equipment or become more immersive with less costly
headsets (<$10 to <§50) that attach to the smartphone.
For example, there are now multiple options for
cardboard headsets (see Figure 3) which are low cost,
compatible with any smartphone regardless of
operating system, and available to purchase from

Figure 3. Cardboard VR headset that attaches
to smartphone

various sources. However, technology is rapidly
evolving, and it becomes challenging to predict when
the more immersive platforms and equipment could
become more accessible making the current accessible
options outdated. Therefore, within a research context
where it takes years to develop and test interventions,
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it is necessary to think ahead and develop not only for
what is accessible now, but in tandem for what may be
the next, more improved technology that will become
accessible. Therefore, we will utilize data gathered
from the current proof-of-concept research trajectory
to also develop the VR module within more realistic,
personalized immersive environments.

3.2. Expanded testing

Immediate next steps to this work also include
expansion of testing Life-steps VR. Extending beyond
proof-of-concept includes effectiveness (Does the
intervention improve medication adherence in the real
world?) and safety testing (What adverse events does
the intervention cause?). The latter is needed given the
potential for VR to induce disorientation, nausea,
motion sickness, and oculomotor disturbances
(Lundin et al., 2023; Simén-Vicente et al., 2022).
Therefore, we will approach further testing of Life-
steps VR within an effectiveness-implementation
hybrid approach (Curran et al, 2012) to
simultaneously gather information about potential
benefit of the intervention and factors that
promote/obstruct uptake of the intervention. There has
been a call to integrate exploration of implementation
factors simultaneously with intervention development
and testing to accelerate the timeline to real-world
benefit, especially for marginalized populations with
HIV and other chronic health conditions (Chang et al.,
2013). Testing under real-world conditions (vs. a
highly controlled laboratory environment) is critical
for intervention development among marginalized
populations as available care is often within
overburdened and under resourced settings. Thus, an
intervention that works in ideal, controlled
environments, but with inability to translate to
complex real-world settings is futile and widens
disparities in health and access to care.

Immediately post-current work, we will modify
Life-steps VR based on proof-of-concept data and
transition to a single-arm pilot effectiveness trial.
Specifically, we will test Life-steps VR among people
who use drugs with HIV and suboptimal ART
adherence to assess primary effectiveness outcomes
(ART adherence, HIV treatment engagement) and
implementation outcomes (acceptability, fidelity,
safety). Once a refined Life-steps VR is finalized and
safety confirmed per data from the pilot trial, a three-
arm pragmatic randomized controlled trial (RCT) will
compare Life-steps VR to both traditional Life-steps
and a control group (treatment as usual/no active
intervention). The RCT will take place within the
“real-world” meaning within clinics and other settings
that provide care to the population of focus (e.g.,

infectious disease community clinic; community-
based outreach organizations). This pragmatic
approach allows for assessment of organization-level
implementation factors (e.g., Can this intervention be
integrated into the existing system?) which will inform
a blueprint to accelerate wider dissemination.

4. Future considerations

While the proposed work is focused within HIV
treatment, the concepts of Life-steps readily translate
to other chronic diseases including diabetes and heart
failure. Continued development of a VR-based
platform to teach adherence has the potential to scale
across diseases and democratize access to behavioral
interventions that target medication adherence in
populations that do not have access to traditional
behavioral medicine resources. Additionally, in time-
constrained clinical environments, Life-steps VR
could potentially be prescribed as a module to teach
adherence in conjunction with a new medication start.
This package may present a strategy to maximize
adherence skills, especially for medications that may
represent the first time an individual is asked to
reproduce a skill (taking their medication) on a daily
basis. With regard to HIV treatment and prevention,
development of modules that facilitate understanding
of new injectable pharmacotherapy as ART or HIV
pre-exposure prophylaxis

There are also future considerations surrounding
programming and personalization of VR Life-steps.
Although our proposed work would develop a
standardized environment in which a therapist could
coach an individual through common adherence
challenges, individuals may be faced with unique
challenges related to socioeconomic status and
environmental considerations. While developing
immersive spaces that replicate these challenges can
be helpful, for some individuals, it may be difficult to
visualize these spaces to inform the design of VR
modules. Integration of generative artificial
intelligence which facilitates text to imagery or video
may interpret adherence challenges and may further
advance the paradigms surrounding medication
adherence teaching.

Overall, as VR and related technologies continue
to advance and access becomes more ubiquitous, these
platforms represent a next generation strategy to
advance behavioral interventions surrounding
medication adherence. Grounded in empiric
interventions, adaptation of VR and other technologies
that facilitate personalization have the potential to
increase the effectiveness of these interventions,
expand their access and improve health outcomes.
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Within our current work and all future
intervention development/implementation leveraging
technologies to mitigate health disparities among
marginalized populations, attending to ethical
considerations is paramount. Historical and ongoing
discriminations perpetrated within medicine, public
health, and technology fields threaten to reinforce the
health disparities efforts aim to mitigate (Glynn et al.,
2024). Recommendations include couching research
and development of health technologies within an
empirical framework specifically intended to address
ethical concerns related to marginalization and health
equity (Zhang et al., 2022), utilizing community-based
participatory research to ensure human centered
design (Rodriguez et al., 2023), and challenging
traditional conventions of clinical trials when
conducting pragmatic (real-world) testing (e.g., what
it means to protect participants; Silva et al., 2011).

5. Conclusion

This paper introduced VR as a tool to bolster
behavioral interventions for medication adherence
among marginalized populations with high prevalence
of chronic health conditions. We have laid out our
current proof-of-concept work within HIV, trajectory
for next steps to accelerate real-world adoption, and
considerations for future iterations of using VR as a
health technology related to treatment adherence.
Given that existing and traditional behavioral
medicine approaches have not been successful in fully
reaching marginalized populations, there is a need to
find novel methods to support health behaviors.
Therefore, leveraging innovative technologies to
develop health interventions is key to work towards
health equity.
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