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Mental health disparities directly tie to structural racism. Digital mental health (DMH),

the use of technologies to deliver services, have been touted as a way to expand

access to care and reduce disparities. However, many DMH fail to mitigate the persistent

disparities associated with structural racism that impact delivery (e.g., costs, dependable

internet access)–andmay even exacerbate them. Human-centered design (HCD) may be

uniquely poised to design and test interventions alongside, rather than “for,” marginalized

individuals. In employing HCD methodologies, developers may proceed with a vested

interest in understanding and establishing empathy with users and their needs, behaviors,

environments, and constraints. As such, HCD used tomindfully address structural racism

in behavioral health care may address shortcomings of prior interventions that have

neglected to elevate the voices of marginalized individuals. We argue that a paradigm

shift in behavioral health services research is critically needed–one that embraces

HCD as a key methodological framework for developing and evaluating interventions

with marginalized communities, to ultimately promote more accessible, useful, and

equitable care. The current commentary illustrates practical examples of the use of HCD

methodologies to develop and evaluate DMH designed with marginalized populations,

while also highlighting its limitations and need for even greater inclusivity. Following this,

calls to action to learn from and improve upon HCD methodologies will be detailed.

Acknowledging potential limitations of current design practices, methodologies must

ultimately engage representative voices beyond research participation and invest in their

active role as compensated and true collaborators to intervention design.
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INTRODUCTION

Structural racism significantly impacts the reach of health
services to diverse communities. For example, over 123
million Americans live in federally-designated Mental Health
Professional Shortage Areas (1). Also, researchers continue
to recruit generally homogenous samples (2), hindering our
understanding of how to effectively address mental health
concerns in diverse communities and further exacerbating
disparities (3). The continued existence of structural racism
in clinical science is problematic and reinforces decades-
long distrust toward mental health researchers and clinicians.
Accordingly, there are recent calls to acknowledge, address, and
eradicate structural racism in mental health service delivery and
research [e.g., (4, 5)].

Digital mental health tools (DMH), the use of technologies to
deliver mental and behavioral health services, have been touted
as a promising solution in expanding access to evidence-based
services and reducing mental health disparities (6). There are
initial data supporting the feasibility and acceptability of DMH
in improving the mental health and wellbeing of individuals
from diverse backgrounds [e.g., (7)]. Due to pandemic-related
social distancing mandates, the use and relevance of DMH has
increased rapidly (8) and aimed to mitigate the COVID-related
psychiatric epidemic (9). However, many DMH fail to address
the persistent disparities associated with structural racism that
impact delivery. Indeed, DMH inherently requires access to
digital technologies, dependable internet access, and an adequate
level of literacy and experience with using technologies, all of
which are common barriers to DMH engagement as reported
by diverse populations (10). Further, DMH have often been
designed from a top-down perspective that replicate in-person
intervention procedures (11), which were primarily developed
with homogenous participants, do not make use of the unique
capabilities of digital health (e.g., using sensors to trigger specific
interventions), and extend poorly to real world engagement for
diverse users (2, 12). The field therefore stands at a critical
crossroads in which to learn, improve, and generalize from design
best-practices used in DMH development to address structural
racism and promote equity in mental health interventions
moving forward.

Namely, human-centered design (HCD) is uniquely poised
to design and test interventions alongside, rather than “for”
(i.e., designing without input or consideration of user needs,
capabilities, or limitations), marginalized individuals who are
directly impacted by structural racism in behavioral health
services (13). Indeed, HCD shifts the focus simply from solving a
user problem with participants [i.e., user-centered design; (14)]
to, instead, better understanding the people who experience
the problem. In employing HCD methodologies, developers
may proceed with a vested interest in understanding and
establishing empathy with users and their needs, behaviors,
environments, and constraints where a product will ultimately
be implemented and used. This is achieved through strategies
such as interviews, focus groups, observing users, co-creation
sessions with users, and rapid prototyping [see (15)]. As such,
HCD used to mindfully address structural racism in mental

health care may address shortcomings of prior interventions
that have neglected to elevate the voices and preferences of
marginalized individuals.

In this commentary, we argue that a paradigm shift in
behavioral health services research is critically needed. It is
imperative to embrace HCD as a key methodological framework
for developing and evaluating behavioral health service
interventions with marginalized communities, to ultimately
promote more accessible, useful, and equitable health care. This
commentary will illustrate practical examples of the use of HCD
methodologies to develop and evaluate DMH designed with
marginalized populations, while also highlighting its limitations
and need for even greater inclusivity. Following this, calls to
action to learn from and improve upon HCDmethodologies will
be detailed.

HUMAN-CENTERED DESIGN

HCD involves a group of mixed-methods approaches to attempt
to match a product (e.g., technology, intervention) to the
contexts of its use by people in their everyday lives (16).
There are a variety of HCD approaches (17–19), but they
similarly focus on: 1) understanding potential users, their needs,
capabilities, limitations and goals; 2) designing to address the
users’ concerns; and 3) evaluating the designs with the users.
HCD has roots in psychological theory due to its focus on
meeting cognitive capabilities and the human experience (13,
20). Namely, HCD intends to design and evaluate products
alongside, rather than “for” likely end users (e.g., through
strategies such as co-design workshops). It also focuses on
empathy with a user’s experience, something that can hold
both benefits and potential problems. Indeed, as Bennett et al.
(21) describe, a designer attempting to empathize and align
with a blind end user by attempting to blindfold themselves
while testing a product may become distracted by their own
experience compared to the daily, lived experience of a blind user.
As such, while HCD principles may provide a methodological
solution to addressing structural racism and promoting equitable
design, its history and limitations must first be acknowledged
and addressed.

Despite HCD’s framing as a collaborative approach with end
users, power structures are insidious to its practice history (22).
Indeed, the potential for the development of the following power
structure is rampant in HCD: a designer, often a cisgender,
heterosexual white male, attempting to “uncover” the needs of
a marginalized user and/or community to create a product (23).
Marginalized users and communities may often already have
strong notions of what might work for them and do not need
these ideas to be “uncovered” for them (24). Rather, support
from those in power is needed to amplify the community’s
voices and implement their ideas (25). Further, end products of
HCD processes have not been equitably distributed or shared in
marginalized communities after they have been developed and
evaluated. In sum, HCD has typically not been practiced through
the lenses of equity, cultural inclusiveness, and anti-racism. We
cannot promote this group of approaches as a means to promote
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equity in interventions without explicitly acknowledging that
it has historically not been used in this way–and will not be
used for equity without purposeful and continued scrutiny of its
practice (22).

Moving forward, HCD methodologies may be used to
promote equity, but only if actively conducted intentionally
from an anti-racist perspective [i.e., the perspective that there
is nothing inherently “right or wrong” with any given racial
group and that racist policies and systems drive racial inequities;
(26)]. While users are considered at every stage of design, explicit
recommendations for considering users’ full contexts must be
made to fall in line with this perspective. For example, a user
of a medication adherence app to support a chronic condition
must also be designed within the context of potential experiences
of racism within and outside the health system. Marcu and
colleagues (27) demonstrate exploring such experiences from
an empathy-driven design approach with youth living with
human immunodeficiency virus (HIV). Similar considerations
of full contexts would create opportunities for the voices
of a marginalized population to be heard, but also facilitate
insight into the societal and institutional factors that contribute
to power imbalances that are present in both design and
healthcare systems.

Multiple actions can be taken to support more inclusive HCD
methodologies–both in the development of DMH and broader
behavioral health interventions and services. First, intervention
designs and evaluations should be conducted by diverse research
teams, with an emphasis on recruiting, retaining, and promoting
team members with demographic membership that is in some
way representative of potential participants and end users (28,
29). There may be various barriers to doing so, including the
limited number of diverse trainees within the field of psychology
(30). Some ways to increase this practice and how to invest in
trainees from underrepresented groups, thereby diversifying the
training-to-workforce pipeline, are described in detail below. It is
also important to note that, even after increasing representation
of team members, researchers may need to generate a
process for managing inconsistencies between team member
recommendations, especially those based on diverse team
members’ lived experiences and evidence-based theory, which
has historically been developed based on data from primarily
homogenous samples (2). Emerging work on incorporating
lived experience and patient-centered care with evidence-based
treatments may inform such processes (31, 32). Second, research
and design teams should engage in ongoing training and
education in anti-racism and pertinent contextual factors [e.g.,
positionality practices in equity research; (33)]. Such education
would promote considerations of larger contexts for users. A
recent example of expanding contextual considerations is Stern
et al. (34) adaptation of Bronfenbrenner’s Bioecological Model
to focus on Black youth development and attachment processes.
Relating to this education, teams should frequently be reflecting
on whether and how the design and research are serving
their potential end users and practice reflexivity in recognizing
when researchers are speaking for end users (4). Third, teams
should collaborate with community partners to ensure that
design and intervention decisions fully reflect all contexts of

potential users. Doing so would likely uncover additional relevant
contexts for design [e.g., Black girls’ use of an intersectional
lens [race and gender] to define their health and choose health-
related behaviors; (35)]. To do this successfully, community
partners must be given actual and active partnership throughout
the design process. Indeed, rather than viewing community
partners as research participants (e.g., one time participation in
a usability testing session), they should be given ample agency,
compensation for their time, and credit for their contributions
(e.g., authorship). Collaboration with community partners may
require additional resources and time, thus funding opportunities
should prioritize such work. Fourth, recruitment and retention
efforts for potential participants would benefit from established
community-based participatory research (CBPR) methodologies
[see (36)]. Action research, a family of methodologies that are
responsive to a pressing need of a group while also promoting
mutual learning between those facing an internal problem and
outside researchers, may also complement HCD methodologies
throughout the research development and recruitment stages
(37). These steps are most certainly not exhaustive. We
both hope and expect that means to ensure that HCD
methodologies are more inclusive and are expanded well beyond
this commentary.

NARROWING THE HCD GAP TO ADVANCE

DMH: CASE EXAMPLES

Though HCD methodologies have been successfully
implemented in DMH research (38), the digital divide remains
and so do the resulting health inequities in behavioral health (39).
Marginalized communities are often left out and, subsequently,
their needs remain unmet (40). These health disparities not
only further exacerbate mental health, but impact users’
engagement with DMH (41). Potential users are deserving
of equitable design. Researchers must apply HCD design
work inclusively to appropriately address varying needs of
those underserved and underrepresented. Researchers and
clinicians must thoughtfully approach their work with the
unique needs of traditionally excluded populations in mind
and the understanding that there are systems in place to
reinforce structural and repressive racism (42). The following
case examples demonstrate applications of HCD principles to
designing, developing and implementing DMH work that takes
into account the diverse needs of marginalized and traditionally
excluded populations.

Centering Black Men’s Mental Health

Needs Using Mixed Methods and Digital

Tools
Noticeably absent from DMH literature is quantitative and
qualitative evidence describing HCD application and principles
to mental health work focused on young, Black men. Young,
Black men, especially those in college, continue to be at
heightened risk of experiencing mental health symptoms;
however, their utilization of traditional mental health
services remains low (43, 44). Disparities in mental health
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services utilization among minoritized populations is well-
documented in the literature (45, 46), showing that Black
men overwhelmingly lack adequate access to quality care.
Further, men’s underutilization of mental health care is
not indicative of men’s unwillingness to use resources but
rather due to social factors and attitudinal barriers, including
masculine ideology (47, 48), medical mistrust (49), and mental
illness stigma (50). Creditable research has been conducted
to examine and address treatment and access disparities
among minoritized populations (51, 52); however, existing
interventions, though successful, lack contextual and cultural
relevance appropriate for attenuating the social and attitudinal
barriers influencing Black men’s low engagement with mental
health support and the factors that stifle their uptake of digital
mental health tools. Subsequently, the HCD evidence base
for promoting positive mental health outcomes and equitable
design work among and with this underserved population
is limited.

An HCD lens is being applied to a line of research focused
on reducing mental health risk among Black undergraduate and
graduate men, as well as designing DMH and social media
tools that promote help-seeking. The subsequent goal of this
work would be to implement and test a social media-based
intervention for Black men who may or may not be experiencing
anxiety and depressive symptoms and wish to seek help for
such concerns. Recognizing that Black men in college are
traditionally and significantly underrepresented in prevention
and intervention work, a mixed-methods approach was used
to quantitatively elucidate factors pervasive in increasing
anxiety and depression risk among Black male students and
qualitatively contextualize this risk and their willingness to
engage in traditional, formal health services. Over 50% of
a Black male student population experienced one or more
anxiety symptoms and more than 80% experienced one or more
depressive symptoms; yet their utilization of traditional, in-
person, counseling services remained low compared to their
male counterparts (53, 54). This data provides further evidence
that Black men in college are less likely to utilize formal
services and underscores the importance of examining the future
utility of Non-traditional avenues in mental health promotion
and prevention.

Globally, more than four billion people use social media (55)
and more than 95% of young people own a smartphone (56).
Further, digital tools, specifically social media, are increasingly
being used, especially among Black men (57–60). A 2-fold study
that quantitatively assesses Black college men’s social media use
and qualitatively explores how social media and mobile based
apps can support their mental health needs is underway. Findings
from these methods will highlight key aspects associated with
social media platform preferences and stress relief practices
will be determined. Additionally, these studies will provide
critical context for informing the development of content and
themes for social media messages to promote mental health
among Black men. Development of these messages will be
completed using methods such as co-design workshops and
usability testing sessions, which are often highlighted in HCD
work as formative processes necessary in informing the design

of digital tools and products that appropriately center the needs
and preferences of potential users (61). The inclusion of these
methods requires collaboration with Black men in college in
determining mental health needs and ensuring that messages
are relevant, relatable, and acceptable for men’s mental health-
related, help-seeking needs.

The use of multi-method approaches establishes a unique
opportunity for Black men to partner with researchers to
iteratively design messages that accurately address the social
and attitudinal barriers most prevalent in impacting their
engagement with DMH interventions. Their input provides
insight and evidence into creating digital components that
promote the inclusion of contextually and culturally relevant
content into interventions, increasing potential users’ long-term
use, engagement, and accessibility (62). This application of
HCD will reflect the mental health experiences of Black men
and allows us to incorporate design elements and features into
design that are not only relevant to Black men but will also
promote tailoring and adaptation of tools for Black men and
other underserved populations. This consideration is a step
toward creating useful and sustainable, digital-based, mental
health interventions and technologies that are empowering and
equitable (63).

Medication Taking Intervention for Diverse

Adolescents and Young Adults With Cancer
Principles of HCD are being applied to develop a personalized
mobile intervention for medication taking among diverse
adolescents and young adults (AYA) with cancer. AYA with
cancer are considered a medically underserved age cohort who
experience disparities in access to developmentally-oriented
cancer care (64) and experience more challenges with taking
cancer-related medications than their younger counterparts (65).
In addition to age, youth who identify as Black or Hispanic have
demonstrated more challenges with an oral chemotherapy called
6-mercaptopurine [6-MP; (66, 67)], which is a daily medication
prescribed for ∼18 months to prevent an acute lymphoblastic
leukemia relapse. Racial disparities with medication taking do
not reflect biological differences in abilities to manage a complex
disease such as cancer, they are a proxy for structural racism
and other specific forms of oppression within and outside of the
health system (68).

Still, adherence-promotion interventions for AYA with cancer
are lacking, and those that are available have not elevated
their needs and preferences. For example, one intervention
involved text messaging to prompt caregivers to supervise
youth as they took 6-MP (69). While this approach had
promising results for adolescents within a research context,
not including AYA or their caregivers in the design process
may result in limited real-world effectiveness. Supervised
medication taking may undermine AYA autonomy and lead to
disengagement, or have feasibility challenges for families who
cannot observe medication administration due to competing
work and childcare demands–the latter may be especially true
for families who experience economic marginalization. Indeed,
many practices derived from research have fundamental design
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problems that limit their effectiveness. Adopting a strengths-
based view of adolescence that recognizes how youth can be
transformative in the intervention design process and with
their own health is consistent with anti-racist scholarship on
adolescence (70).

We are developing an app to help AYA take 6-MP through
personalized and daily adherence support (i.e., a just-in-time
adaptive intervention). Combining principles of HCD and anti-
racist practices, we have approached intervention development
with the following guiding principles: 1) systemic racism and
other forms of oppression influence treatment behaviors and
oncology care, and can influence (implicitly or explicitly)
researcher and participant perceptions; 2) AYA are the experts
on their own experiences; 3) AYA are capable of engaging in
the research process as collaborators (not only participants)
when our research team is successful in making the research
process inclusive; 4) AYA experiences with medications are
not monolithic or “one-size-fits-all”; and 5) design is not a
linear process and requires iterative cycles. Within this work,
researchers deeply reflect on positionality and practice reflexivity
in recognizing how their social positions can influence the
research (including the inherent power dynamic that exists
between the researcher and the participant). For example,
researchers maintain ongoing vigilance for the urge to speak
for participants.

The British Design Council’s Double Diamond Framework
has guided our HCDmethodological approach (71). This process
involves a combination of divergent (deep exploration about
an issue and ideation of possible solutions) and convergent
thinking (consolidating insights to solidify the type of solution
and its design) across four iterative steps–discover, define,
develop, and deliver. Fundamental to the discovery stage is a
good understanding of AYA with cancer and their needs for
an intervention. Toward this goal, we employed mixed-methods
(e.g., qualitative interviews with AYA and their caregivers and
oncology providers; quantitative surveys; ecological momentary
assessment; collaborative brainstorming sessions) to understand
current medication taking patterns, practices, needs and
preferences for intervention, and contextual determinants (72,
73). Synthesis of these formative studies led us to define our
solution as a personalized DMH.

Now, we are in the process of co-developing the intervention
(e.g., app design features, message content, engagement
strategies, how to link the app to other individuals and systems
that impact adherence) with AYA. We formed a research
advisory panel of AYA with a history of cancer where advisors
serve as paid research consultants to ideate intervention content
with the research team. Four advisors, either self-nominated or
nominated by a member of their oncology team, were trained
using Family, Youth, and Research Education (FYREworks), an
interactive, web-based training that prepares youth to collaborate
with researchers. We will engage with the advisors throughout
the iterative intervention development process, most recently
with a focus group that applied a “Blue Sky Thinking” design
strategy to generate creative solutions for medication taking
without imposed limits. In this activity, advisors were presented
with two AYA patient stories or personas, and shared ideas for

improving each patient’s medication adherence. For example,
advisors recommended linking medication-taking to an AYA’s
personal passions and goals to motivate adherence, as preventing
a cancer relapse seemed too distal and focused on the AYA
as a patient rather than a person. AYA end users have also
developed intervention content, such as self-creating TikTok
videos designed to promote adherence.

We believe that partnering with AYA in the design process
in this manner is an important first step toward creating an
inclusive and engaging tool for medication taking. However,
an app will not completely address systemic barriers to
adherence [e.g., prohibitive costs of care, patient caution about
the prescription due to historical medical abuse of Black
populations; (74)], nor is this intervention focused exclusively
on youth who have experienced racism and other specific forms
of oppression.

FUTURE OUTLOOK AND

RECOMMENDATIONS

Invest in the Career Achievement and

Advancement of Marginalized HCD

Researchers
To ensure that HCD practices are conducted by and with diverse
research teams and principal investigators, the recruitment,
retainment, and promotion of researchers with marginalized
identities must be an institutional priority. To achieve this
goal, investing in marginalized youth cannot start early enough.
Examples of such investment is the Rush Education and Career
Hub (REACH), whose mission is to provide STEM training
and exposure to underrepresented youth to support their
academic and professional potentials from “cradle to career”
(75), and the Minority White Coat Foundation, which provides
mentorship, training, and support to increase the number
of minorities in healthcare positions, including behavioral
healthcare positions (76). Models developed by groups such
as REACH and the Minority White Coat Foundation may be
expanded to other institutions and supported by established
researchers (e.g., provide mentoring, share data and experiences)
and funding sources (e.g., funding opportunities to support HCD
methodology training, mentorship, opportunities for student-
led research initiatives). To extend pathway programs beyond
the start of the career, the promotion of diversity, equity,
and inclusion (DEI) efforts must not be placed at the feet
of established researchers with marginalized identities. Indeed,
such work is often uncompensated and interferes with the
advancement of their own work (77). Rather, institutions should
require annual mandatory curricula on anti-racism and inclusive
research practices. Annual budgets for this education must
also include compensation for time and effort of presenters.
Finally, institutions should focus on promoting the work of
HCD researchers with marginalized identities and encourage
their work as compensated consultants. Due to a lack of exposure
to HCD training, behavioral health specialists will often require
external consultation to implement HCD methodologies into
their own work. Creating pathways within institutions for HCD
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researchers to offer compensated consultations to behavioral
health collaborators will: 1) promote the broader use of
inclusive HCD methodologies for behavioral health intervention
development; 2) appropriately compensate HCD researchers
for their time and expertise; and 3) increase the likelihood
of representation of experts with marginalized identities to
behavioral health trainees and early career professionals.

Create and Recognize Active Role of

Community Voices in HCD
The use of HCD methodologies must invest in creating active
and compensated roles for community members in intervention
design. Indeed, community members must not be viewed as
“participants” but as part of the HCD research team itself. A
key factor in this approach would be the practice of reflexivity
and acknowledging the power imbalances that exist between
and among all parties involved throughout the research process
(78). Additionally, teams should collaborate with community
partners and organizations to identify appropriate and preferred
compensation (amount, type), venues through which to be
engaged, and ways the research and its findings can invest back
into the lives of community members (36, 79). Community
partners should also be formally acknowledged (e.g., authorship)
and welcomed to opportunities for dissemination (e.g., co-
presenting at conference symposia).

Increase Funding Opportunities for HCD

Research, Training, and Resources
Funding partners are needed to facilitate open access to HCD
methodologies and promote their use. Federal and Non-federal
funding mechanisms may provide opportunities to support this
work, invest in the advancement of marginalized researchers,
and promote service design aimed at systems-level changes in
behavioral healthcare. Review boards are often siloed within
their subspecialties and do not include experts in HCD
methodologies, nor do they include individuals representative of
the communities with whom the projects are intended to reach.
We propose that bodies charged with disseminating funding
for behavioral health research seek partnerships outside the
behavioral health care field, including experts in HCD and
community partners as discussed above. Additionally, funding
bodies may consider HCD as a core component of any effort to
increase health equity, thereby requiring researchers to include
aspects of the HCD framework in their proposed work. For those
specifically engaged in health disparities work, such requirements
will serve to prevent the already documented phenomenon of
white researchers without adequate training or understanding
of these disparities capitalizing on funding opportunities
without including their colleagues and community members of
color (80).

To increase the use of HCD, training in this methodology
needs to be accessible as well. Although experts in digital health
may be familiar with user-centered design, it is imperative that
they consider the more inclusive HCD framework discussed
in this commentary. Though some clinical researchers are
embracing HCD [e.g., (27)], most have not received formal

training in HCD nor have natural pathways to form partnerships
with human computer interaction researchers and human factors
engineers. Providing access to training and creating a visible
network of diverse scholars engaged in HCD, especially within
the DMH space, will be key for the continued training of our
mental health research workforce and ongoing promotion of
inclusivity in our research efforts.

Apply HCD Practices to Address Structural

Racism in Behavioral Healthcare
HCD practices of specifying the context of use may be harnessed
to explicitly explore, identify, and address the role and impact
of structural racism in behavioral healthcare through targeted
and measurable means. First, interdisciplinary collaborations
are needed and appropriate for determining, examining, and
addressing the fundamental factors that impact underlying
disparities and inequities which reinforce population health
outcomes as well as policy. Second, while a primary focus of
this commentary has been on employing HCD practices to
co-develop DMH with community members, HCD can also
be applied by clinicians and within clinics to develop: (1)
DMH service protocols (i.e., how it is delivered in clinical
care); and (2) implementation plans [e.g., training providers
in cultural humility to recognize the limitations of DMHs
and make adaptations; (81, 82)]. Indeed, clinicians and clinics
may benefit from the structure of HCD methodologies as they
develop service protocols, as integrating new interventions into
practice poses challenges–especially for digital interventions,
which differ from traditional in-person delivery. The inclusion
of implementation plans in the use of HCDmethodologies is also
likely key, as research-based trials demonstrate poor uptake and
engagement in real-world settings and there are few examples of
successful digital intervention integration in existing care settings
(83). Further, without designing for implementation, clinics run
the risk of reinforcing inequities (e.g., bias in how tools are
distributed) that DMH are purported to address [e.g., increasing
access; (82)].

It is of note that while we propose that HCD methodologies
may be used with intention to design DMH and broader
behavioral and mental health interventions, these efforts cannot
address inequities and racism alone. Systems-level changes are
desperately needed, from a larger and more diverse workforce of
behavioral health professionals to health care coverage for mental
health services.

CONCLUSIONS

It is necessary to incorporate HCD methodologies into DMH
work to achieve mental and behavioral health equity. However,
changes in the practice of engaging in HCD methodologies are
merely the start of changes needed to promote equity, cultural
inclusiveness, and anti-racism. Steps detailed in this commentary
are most certainly not exhaustive of what should and could
happen moving forward. We recognize that there are critiques
of HCD methods for the promotion of equity and inclusiveness
and we believe that ongoing research and initiatives that we

Frontiers in Digital Health | www.frontiersin.org 6 April 2022 | Volume 4 | Article 848052

https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/digital-health#articles


Stiles-Shields et al. HCD Methodologies for Equitable Design

describe will lead to the growth of HCD methods for addressing
the complex problem of improving mental and behavioral health
equity. Advances in HCDmethodology will be needed to address
these problems, but HCD is an approach that can be used to
improve equity in the development of DMH and broader forms
of behavioral interventions.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

CS-S: conceptualized the commentary. All authors contributed
to the drafting of the manuscript and approved the final
version. All authors contributed to the article and approved the
submitted version.

FUNDING

This work was supported by grants from the National Institutes
of Health (K08 CA241335; K08 MH125069; T32 MH115882-03;
K08 MH112878).

REFERENCES

1. Smith-East M DNP, APRN-BC, EMT-B, Neff DF. Mental health care access

using geographic information systems: an integrative review. Issues Ment

Health Nurs. (2020) 41:113–21. doi: 10.1080/01612840.2019.1646363

2. Stewart S. Minorities are underrepresented in clinical trials. Am Acad Fam

Physicians. (2018) 4. Available online at: https://www.aafp.org/news/blogs/

leadervoices/entry/20181204lv-clinicaltrials.html.

3. McQuaid EL, Barakat LP. Introduction to special section: advancing research

on the intersection of families, culture, and health outcomes. J Pediatr Psychol.

(2012) 37:827–31. doi: 10.1093/jpepsy/jss081

4. Galán CA, Bekele B, Boness C, Bowdring M, Call C, Hails K, et al. Editorial:

a call to action for an antiracist clinical science. J Clin Child Adolesc Psychol.

(2021) 50:12–57. doi: 10.1080/15374416.2020.1860066

5. Abrams Z. APA calls for true systemic change in US culture. Monit

Psychol. (2020) 51:20. Available online at: https://www.apa.org/monitor/2020/

09/systemic-change

6. Ralston AL, Andrews AR, Hope DA. Fulfilling the promise of mental health

technology to reduce public health disparities: review and research agenda.

Clin Psychol. (2019) 26:e12277. doi: 10.1111/cpsp.12277

7. Watson-Singleton NN, Pennefather J, Trusty T. Can a culturally-responsive

mobile health (mHealth) application reduce African Americans’ stress?: a pilot

feasibility study. Curr Psychol. (2021). doi: 10.1007/s12144-021-01534-9

8. Figueroa CA, Aguilera A. The need for a mental health technology

revolution in the COVID-19 pandemic. Front Psychiatry. (2020)

11:523. doi: 10.3389/fpsyt.2020.00523

9. Hossain MM, Tasnim S, Sultana A, Faizah F, Mazumder H, Zou L, et al.

Epidemiology of mental health problems in COVID-19: a review. F1000Res.

(2020) 9:636. doi: 10.12688/f1000research.24457.1

10. Sanders GJ, Cooke C, Gately P. Exploring reasons for attrition among

vulnerable and under-served sub-groups across an online integrated

healthy lifestyles service during COVID-19. SAGE Open Med. (2021)

9:20503121211054362. doi: 10.1177/20503121211054362

11. Stiles-Shields C, Ho J, Mohr DC. A review of design characteristics

of cognitive behavioral therapy-informed behavioral intervention

technologies for youth with depression and anxiety. Digit Health. (2016)

2:2055207616675706. doi: 10.1177/2055207616675706

12. Scholten H, Granic I. Use of the principles of design thinking to address

limitations of digital mental health interventions for youth: viewpoint. J Med

Internet Res. (2019) 21:e11528. doi: 10.2196/11528

13. Lyon AR, Brewer SK, Areán PA. Leveraging human-centered design to

implement modern psychological science: return on an early investment. Am

Psychol. (2020) 75:1067–79. doi: 10.1037/amp0000652

14. McCurdie T, Taneva S, Casselman M, Yeung M, McDaniel C, Ho W, et al.

mHealth consumer apps: the case for user-centered design. Biomed Instrum

Technol. (2012) 46(s2):49−56. doi: 10.2345/0899-8205-46.s2.49

15. IDEO. Design Kit. (2021). Available online at: https://www.designkit.org/

(accessed Dec 10, 2021).

16. Rubin J, Chisnell D. Handbook of Usability Testing: How to Plan, Design and

Conduct Effective Tests. Indianapolis, IN: John Wiley & Sons (2008).

17. http://paperpile.com/b/mJ4DYx/EbfXInternational Organization for

Standardization. ISO 9241–210: 2019 (en) Ergonomics of Human-System

Interaction—Part 210: Human-Centred Design for Interactive Systems.

International Organization for Standardization (2019).

18. IDEO. The Field Guide to Human-centered Design: Design Kit. IDEO (2015).

19. http://paperpile.com/b/mJ4DYx/TAQGd. School S. An introduction to design

thinking PROCESS GUIDE. Institute of Design at Stanford (2010).

20. Norman DA. The Psychology of Everyday Things (reprinted as “The Design of

Everyday Things”, 1998). New York, NY: Bantam Books (1988).

21. Bennett CL, Rosner DK. The promise of empathy. In: Proceedings of the 2019

CHI Conference on Human Factors in Computing Systems. New York, NY:

ACM (2019).

22. Hill C, Molitor M, Ortiz C. Racism and Inequity are Products of Design.

They Can Be Redesigned. Equity Design (2015). Available online at: https://

medium.com/equity-design/racism-and-inequity-are-products-of-design-

they-can-be-redesigned-12188363cc6a

23. Iskander N. Design thinking is fundamentally conservative and

preserves the status quo. Harv Bus Rev. (2018) 5. Available online at:

https://hbr.org/2018/09/design-thinking-is-fundamentally-conservative-and-

preserves-the-status-quo#:∼:text=Entrepreneurship-,Design%20Thinking%

20Is%20Fundamentally%20Conservative%20and%20Preserves%20the%20

Status%20Quo,is%20messier%2C%20but%20more%20democratic.&text=

When%20it%20comes%20to%20design,bloom%20is%20off%20the%20rose.

24. Baum F, MacDougall C, Smith D. Participatory action research. J Epidemiol

Community Health. (2006) 60:854–7. doi: 10.1136/jech.2004.028662

25. Noel L-A. My Manifesto Towards Changing the Conversation Around Race,

Equity and Bias in Design. Medium [Internet]. Future of Design in Higher

Education. (2020). Available online at: https://medium.com/future-of-design-

in-higher-education/9-steps-towards-changing-the-conversation-around-

race-equity-and-bias-in-design-304242194116 (accessed December 6,

2021).

26. Kendi IX.How to Be an Antiracist. New York, NY: RandomHouse Publishing

Group (2019) p. 320.

27. Marcu G, Dowshen N, Saha S, Sarreal RR, Andalibi N. TreatYoSelf: empathy-

driven behavioral intervention for marginalized youth living with HIV. In:

Proceedings of the 10th EAI International Conference on Pervasive Computing

Technologies for Healthcare. Association for Computing Machinery (2016).

p. 69–76. Available online at: https://dl.acm.org/doi/abs/10.5555/3021319.

3021330.

28. DiClemente RJ, Wingood GM, Sales JM, Brown JL, Rose ES, Davis

TL, et al. Efficacy of a telephone-delivered sexually transmitted

infection/human immunodeficiency virus prevention maintenance

intervention for adolescents: a randomized clinical trial. JAMA Pediatr.

(2014) 168:938–46. doi: 10.1001/jamapediatrics.2014.1436

29. Stiles-Shields C, Potthoff LM, Bounds DT, Burns MTS, Draxler JM,

Otwell CH, et al. Harnessing phones to target pediatric populations with

socially complex needs: systematic review. JMIR Pediatr Parent. (2020)

3:e19269. doi: 10.2196/19269

30. Callahan JL, Smotherman JM,Dziurzynski KE, Love PK, Kilmer ED, Niemann

YF, et al. Diversity in the professional psychology training-to-workforce

Frontiers in Digital Health | www.frontiersin.org 7 April 2022 | Volume 4 | Article 848052

https://doi.org/10.1080/01612840.2019.1646363
https://www.aafp.org/news/blogs/leadervoices/entry/20181204lv-clinicaltrials.html
https://www.aafp.org/news/blogs/leadervoices/entry/20181204lv-clinicaltrials.html
https://doi.org/10.1093/jpepsy/jss081
https://doi.org/10.1080/15374416.2020.1860066
https://www.apa.org/monitor/2020/09/systemic-change
https://www.apa.org/monitor/2020/09/systemic-change
https://doi.org/10.1111/cpsp.12277
https://doi.org/10.1007/s12144-021-01534-9
https://doi.org/10.3389/fpsyt.2020.00523
https://doi.org/10.12688/f1000research.24457.1
https://doi.org/10.1177/20503121211054362
https://doi.org/10.1177/2055207616675706
https://doi.org/10.2196/11528
https://doi.org/10.1037/amp0000652
https://doi.org/10.2345/0899-8205-46.s2.49
https://www.designkit.org/
http://paperpile.com/b/mJ4DYx/EbfX
http://paperpile.com/b/mJ4DYx/TAQG
https://medium.com/equity-design/racism-and-inequity-are-products-of-design-they-can-be-redesigned-12188363cc6a
https://medium.com/equity-design/racism-and-inequity-are-products-of-design-they-can-be-redesigned-12188363cc6a
https://medium.com/equity-design/racism-and-inequity-are-products-of-design-they-can-be-redesigned-12188363cc6a
https://hbr.org/2018/09/design-thinking-is-fundamentally-conservative-and-preserves-the-status-quo#:~:text=Entrepreneurship-,Design%20Thinking%20Is%20Fundamentally%20Conservative%20and%20Preserves%20the%20Status%20Quo,is%20messier%2C%20but%20more%20democratic.&text=When%20it%20comes%20to%20design,bloom%20is%20off%20the%20rose
https://hbr.org/2018/09/design-thinking-is-fundamentally-conservative-and-preserves-the-status-quo#:~:text=Entrepreneurship-,Design%20Thinking%20Is%20Fundamentally%20Conservative%20and%20Preserves%20the%20Status%20Quo,is%20messier%2C%20but%20more%20democratic.&text=When%20it%20comes%20to%20design,bloom%20is%20off%20the%20rose
https://hbr.org/2018/09/design-thinking-is-fundamentally-conservative-and-preserves-the-status-quo#:~:text=Entrepreneurship-,Design%20Thinking%20Is%20Fundamentally%20Conservative%20and%20Preserves%20the%20Status%20Quo,is%20messier%2C%20but%20more%20democratic.&text=When%20it%20comes%20to%20design,bloom%20is%20off%20the%20rose
https://hbr.org/2018/09/design-thinking-is-fundamentally-conservative-and-preserves-the-status-quo#:~:text=Entrepreneurship-,Design%20Thinking%20Is%20Fundamentally%20Conservative%20and%20Preserves%20the%20Status%20Quo,is%20messier%2C%20but%20more%20democratic.&text=When%20it%20comes%20to%20design,bloom%20is%20off%20the%20rose
https://hbr.org/2018/09/design-thinking-is-fundamentally-conservative-and-preserves-the-status-quo#:~:text=Entrepreneurship-,Design%20Thinking%20Is%20Fundamentally%20Conservative%20and%20Preserves%20the%20Status%20Quo,is%20messier%2C%20but%20more%20democratic.&text=When%20it%20comes%20to%20design,bloom%20is%20off%20the%20rose
https://doi.org/10.1136/jech.2004.028662
https://medium.com/future-of-design-in-higher-education/9-steps-towards-changing-the-conversation-around-race-equity-and-bias-in-design-304242194116
https://medium.com/future-of-design-in-higher-education/9-steps-towards-changing-the-conversation-around-race-equity-and-bias-in-design-304242194116
https://medium.com/future-of-design-in-higher-education/9-steps-towards-changing-the-conversation-around-race-equity-and-bias-in-design-304242194116
https://dl.acm.org/doi/abs/10.5555/3021319.3021330
https://dl.acm.org/doi/abs/10.5555/3021319.3021330
https://doi.org/10.1001/jamapediatrics.2014.1436
https://doi.org/10.2196/19269
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/digital-health#articles


Stiles-Shields et al. HCD Methodologies for Equitable Design

pipeline: results from doctoral psychology student population data. Train

Educ Prof Psychol. (2018) 12:273–85. doi: 10.1037/tep0000203

31. Beames JR, Kikas K, O’Gradey-LeeM, Gale N,Werner-Seidler A, Boydell KM,

et al. A new normal: integrating lived experience into scientific data syntheses.

Front Psychiatry. (2021) 12:763005. doi: 10.3389/fpsyt.2021.763005

32. Engle RL, Mohr DC, Holmes SK, Seibert MN, Afable M, Leyson J, et al.

Evidence-based practice and patient-centered care: doing both well. Health

Care Manage Rev. (2019) 46:174. doi: 10.1097/HMR.0000000000000254

33. Secules S, McCall C, Mejia JA, Beebe C, Masters AS, L. Sánchez-Peña M,

et al. Positionality practices and dimensions of impact on equity research: a

collaborative inquiry and call to the community. J Eng Educ. (2021) 110:19–

43. doi: 10.1002/jee.20377

34. Stern JA, Barbarin O, Cassidy J. Working toward anti-racist perspectives

in attachment theory, research, and practice. Attach Hum Dev. (2021) 1–

31. doi: 10.1080/14616734.2021.1976933

35. Jernigan MM. Exploring black girls’ recommendations for healthy

lifestyle interventions to address obesity. J Pediatr Psychol. (2020)

45:887–99. doi: 10.1093/jpepsy/jsaa062

36. Rhodes SD, Alonzo J, Mann-Jackson L, Tanner AE, Vissman AT, Martinez

O, et al. Selling the product: strategies to increase recruitment and retention

of Spanish-speaking Latinos in biomedical research. J Clin Transl Sci. (2018)

2:147–55. doi: 10.1017/cts.2018.314

37. Trondsen M, Sandaunet A-G. The dual role of the action researcher.

Eval Program Plann. (2009) 32:13–20. doi: 10.1016/j.evalprogplan.2008.

09.005

38. Fowler LA, Hampl SE, Dreyer Gillette ML, Staiano AE, Kracht CL, Graham

AK, et al. Translating family-based behavioral treatment for childhood obesity

into a user-friendly digital package for delivery to low-income families

through primary care partnerships: the MO-CORD study. Child Obes. (2021)

17:S30–8. doi: 10.1089/chi.2021.0174

39. Eruchalu CN, Pichardo MS, Bharadwaj M, Rodriguez CB, Rodriguez JA,

Bergmark RW, et al. The expanding digital divide: digital health access

inequities during the COVID-19 pandemic in New York City. J Urban Health.

(2021) 98:183–6. doi: 10.1007/s11524-020-00508-9

40. Mein SA. COVID-19 and health disparities: the reality of “the great equalizer”.

J Gen Intern Med. (2020) 35:2439–40. doi: 10.1007/s11606-020-05880-5

41. Brewer LC, Fortuna KL, Jones C, Walker R, Hayes SN, Patten CA, et al. Back

to the future: achieving health equity through health informatics and digital

health. JMIR Mhealth Uhealth. (2020) 8:e14512. doi: 10.2196/14512

42. Tan SB, deSouza P, Raifman M. Structural racism and COVID-19 in the USA:

a county-level empirical analysis. J Racial Ethn Health Disparities. (2021)

9:236–46. doi: 10.1007/s40615-020-00948-8

43. Barry AE, Jackson Z, Watkins DC, Goodwill JR, Hunte HER. Alcohol

use and mental health conditions among Black college males: do those

attending postsecondary minority institutions fare better than those

at primarily White institutions? Am J Mens Health. (2017) 11:962–

8. doi: 10.1177/1557988316674840

44. Goodwill JR, Watkins DC, Johnson NC, Allen JO. An exploratory study of

stress and coping among Black college men. Am J Orthopsychiatry. (2018)

88:538–49. doi: 10.1037/ort0000313

45. Hines AL, Cooper LA, Shi L. Racial and ethnic differences in

mental healthcare utilization consistent with potentially effective

care: the role of patient preferences. Gen Hosp Psychiatry. (2017)

46:14–9. doi: 10.1016/j.genhosppsych.2017.02.002

46. Mays VM, Jones AL, Cochran SD, Taylor RJ, Rafferty J, Jackson JS. Chronicity

and mental health service utilization for anxiety, mood, and substance use

disorders among black men in the United States; ethnicity and nativity

differences. Healthcare. (2018) 6:53. doi: 10.3390/healthcare6020053

47. Mincey K, Alfonso M, Hackney A, Luque J. The influence of masculinity

on coping in undergraduate black men. J Men Stud. (2015) 23:315–

30. doi: 10.1177/1060826515605022

48. Powell W, Adams LB, Cole-Lewis Y, Agyemang A, Upton RD.

Masculinity and race-related factors as barriers to health help-

seeking among African American men. Behav Med. (2016)

42:150–63. doi: 10.1080/08964289.2016.1165174

49. Griffith DM, Ober Allen J, Gunter K. Social and cultural factors influence

African American men’s medical help seeking. Res Soc Work Pract. (2011)

21:337–47. doi: 10.1177/1049731510388669

50. Salaheddin K, Mason B. Identifying barriers to mental health help-seeking

among young adults in the UK: a cross-sectional survey. Br J Gen Pract. (2016)

66:e686–92. doi: 10.3399/bjgp16X687313

51. Ecker AH, Lang B, Hogan J, Cucciare MA, Lindsay J. Cannabis use disorder

among veterans: comorbidity and mental health treatment utilization. J Subst

Abuse Treat. (2020) 109:46–9. doi: 10.1016/j.jsat.2019.11.003

52. Ceballos PL, Bárcenas Jaimez G, Bratton SC. Considerations for play

therapy research with Latino populations. Int J Play Ther. (2020) 29:213–

22. doi: 10.1037/pla0000122

53. Williams KDA, Adkins A, Kuo SI, LaRose JG, Utsey SO, Guidry JPD,

et al. Mental health disorder symptom prevalence and rates of help-seeking

among university-enrolled, emerging adults. J Am Coll Health. (2021) 1–

8. doi: 10.1080/07448481.2021.1873791

54. Williams KDA, Adkins AE, Kuo SI-C, LaRose JG, Utsey SO, Guidry JPD,

et al. Risk, protective, and associated factors of anxiety and depressive

symptoms and campus health services utilization among black men

on a college campus. J Racial Ethn Health Disparities. (2021) 9:505–

518. doi: 10.1007/s40615-021-00981-1

55. Global social media stats — DataReportal – global digital insights.

DataReportal – Global Digital Insights. (2022). Available online at: https://

datareportal.com/social-media-users (accessed Jan 1, 2022).

56. Schaeffer K. Most US Teens Who Use Cellphones Do It to Pass Time,

Connect With Others, Learn New Things. Washington, DC: Pew Research

Center (2019). Available online at: https://www.pewresearch.org/fact-

tank/2019/08/23/most-u-s-teens-who-use-cellphones-do-it-to-pass-time-

connect-with-others-learn-new-things/.

57. Auxier B. Examining motivations and strategies for integrating social media

technologies into the classroom. J Mass Commun Educ. (2020) 75:164–

76. doi: 10.1177/1077695819873803

58. Auxier B, Anderson M. Social media use in 2021. Pew Res Center.

(2021) 7:2021.

59. Greenwood S, Perrin A, DugganM. Social media update 2016. Pew Res Center.

(2016) 11:1–18. doi: 10.1002/9781119085621.wbefs533

60. Smith A, Anderson M. Social media use in 2018: a majority of Americans

use Facebook and YouTube, but young adults are especially heavy users

of Snapchat and Instagram. Pew Res Center. (2018) 2018. Available

online at: https://www.pewresearch.org/internet/2018/03/01/social-media-

use-in-2018/.

61. Marent B, Henwood F, Darking M, EmERGE Consortium. Development

of an mHealth platform for HIV Care: gathering user perspectives

through co-design workshops and interviews. JMIR Mhealth Uhealth. (2018)

6:e184. doi: 10.2196/mhealth.9856

62. Thabrew H, Fleming T, Hetrick S, Merry S. Co-design of eHealth

interventions with children and young people. Front Psychiatry. (2018)

9:481. doi: 10.3389/fpsyt.2018.00481

63. Robinson JL, Narasimhan M, Amin A, Morse S, Beres LK, Yeh PT, et al.

Interventions to address unequal gender and power relations and improve

self-efficacy and empowerment for sexual and reproductive health decision-

making for women living with HIV: a systematic review. PLoS One. (2017)

12:e0180699. doi: 10.1371/journal.pone.0180699

64. Keegan THM, Lichtensztajn DY, Kato I, Kent EE, Wu X-C, West MM, et al.

Unmet adolescent and young adult cancer survivors information and service

needs: a population-based cancer registry study. J Cancer Surviv. (2012)

6:239–50. doi: 10.1007/s11764-012-0219-9

65. Butow P, Palmer S, Pai A, Goodenough B, Luckett T, King M. Review of

adherence-related issues in adolescents and young adults with cancer. J Clin

Oncol. (2010) 28:4800–9. doi: 10.1200/JCO.2009.22.2802

66. Bhatia S, Landier W, Hageman L, Kim H, Chen Y, Crews KR, et al. Adherence

to oral 6-mercaptopurine in African American and Asian children with acute

lymphoblastic leukemia: a children’s oncology group study. Blood. (2014)

124:2345–53. doi: 10.1182/blood-2014-01-552166

67. Bhatia S, Landier W, Shangguan M, Hageman L, Schaible AN, Carter AR,

et al. Nonadherence to oral mercaptopurine and risk of relapse in hispanic

and non-hispanic white children with acute lymphoblastic leukemia: a report

from the children’s oncology group. Int J Clin Oncol. (2012) 30:2094–

101. doi: 10.1200/JCO.2011.38.9924

68. Palermo TM, Alderfer MA, Boerner KE, Hilliard ME, Hood AM, Modi AC,

et al. Editorial: diversity, equity, and inclusion: reporting race and ethnicity

Frontiers in Digital Health | www.frontiersin.org 8 April 2022 | Volume 4 | Article 848052

https://doi.org/10.1037/tep0000203
https://doi.org/10.3389/fpsyt.2021.763005
https://doi.org/10.1097/HMR.0000000000000254
https://doi.org/10.1002/jee.20377
https://doi.org/10.1080/14616734.2021.1976933
https://doi.org/10.1093/jpepsy/jsaa062
https://doi.org/10.1017/cts.2018.314
https://doi.org/10.1016/j.evalprogplan.2008.09.005
https://doi.org/10.1089/chi.2021.0174
https://doi.org/10.1007/s11524-020-00508-9
https://doi.org/10.1007/s11606-020-05880-5
https://doi.org/10.2196/14512
https://doi.org/10.1007/s40615-020-00948-8
https://doi.org/10.1177/1557988316674840
https://doi.org/10.1037/ort0000313
https://doi.org/10.1016/j.genhosppsych.2017.02.002
https://doi.org/10.3390/healthcare6020053
https://doi.org/10.1177/1060826515605022
https://doi.org/10.1080/08964289.2016.1165174
https://doi.org/10.1177/1049731510388669
https://doi.org/10.3399/bjgp16X687313
https://doi.org/10.1016/j.jsat.2019.11.003
https://doi.org/10.1037/pla0000122
https://doi.org/10.1080/07448481.2021.1873791
https://doi.org/10.1007/s40615-021-00981-1
https://datareportal.com/social-media-users
https://datareportal.com/social-media-users
https://www.pewresearch.org/fact-tank/2019/08/23/most-u-s-teens-who-use-cellphones-do-it-to-pass-time-connect-with-others-learn-new-things/
https://www.pewresearch.org/fact-tank/2019/08/23/most-u-s-teens-who-use-cellphones-do-it-to-pass-time-connect-with-others-learn-new-things/
https://www.pewresearch.org/fact-tank/2019/08/23/most-u-s-teens-who-use-cellphones-do-it-to-pass-time-connect-with-others-learn-new-things/
https://doi.org/10.1177/1077695819873803
https://doi.org/10.1002/9781119085621.wbefs533
https://www.pewresearch.org/internet/2018/03/01/social-media-use-in-2018/
https://www.pewresearch.org/internet/2018/03/01/social-media-use-in-2018/
https://doi.org/10.2196/mhealth.9856
https://doi.org/10.3389/fpsyt.2018.00481
https://doi.org/10.1371/journal.pone.0180699
https://doi.org/10.1007/s11764-012-0219-9
https://doi.org/10.1200/JCO.2009.22.2802
https://doi.org/10.1182/blood-2014-01-552166
https://doi.org/10.1200/JCO.2011.38.9924
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/digital-health#articles


Stiles-Shields et al. HCD Methodologies for Equitable Design

in the journal of pediatric psychology. J Pediatr Psychol. (2021) 46:731–

3. doi: 10.1093/jpepsy/jsab063

69. Bhatia S, Hageman L, Chen Y, Wong FL, McQuaid EL, Duncan C,

et al. Effect of a daily text messaging and directly supervised therapy

intervention on oral mercaptopurine adherence in children with acute

lymphoblastic leukemia: a randomized clinical trial. JAMA Netw Open. (2020)

3:e2014205. doi: 10.1001/jamanetworkopen.2020.14205

70. Kornbluh M, Rogers LO, Williams JL. Doing anti-racist scholarship with

adolescents: empirical examples and lessons learned. J Adolesc Res. (2021)

36:427–36. doi: 10.1177/07435584211031450

71. What is the framework for innovation? Design Council’s evolved Double

Diamond. (2015). Available online at: https://www.designcouncil.org.

uk/news-opinion/what-framework-innovation-design-councils-evolved-

double-diamond (accessed Dec 6, 2021).

72. Psihogios AM, Schwartz LA, Ewing KB, Czerniecki B, Kersun LS, Pai ALH,

et al. Adherence to multiple treatment recommendations in adolescents and

young adults with cancer: a mixed methods, multi-informant investigation. J

Adolesc Young Adult Oncol. (2020) 9:651–61. doi: 10.1089/jayao.2020.0013

73. Psihogios AM, Li Y, Ahmed A, Huang J, Kersun LS, Schwartz LA, et al. Daily

text message assessments of 6-mercaptopurine adherence and its proximal

contexts in adolescents and young adults with leukemia: a pilot study. Pediatr

Blood Cancer. (2021) 68:e28767. doi: 10.1002/pbc.28767

74. McQuaid EL, Landier W. Cultural issues in medication adherence:

disparities and directions. J Gen Intern Med. (2018) 33:200–

6. doi: 10.1007/s11606-017-4199-3

75. Reach at Rush. (2021). Available online at: https://www.reachatrush.org/

(accessed Dec 6, 2021).

76. The Minority White Coat Foundation. The Minority White Coat Foundation:

Minorities Integrating Healthcare. (2021). Available online at: http://www.

mwcfoundation.org (accessed Dec 8, 2021).

77. Carter ER. Restructure Your Organization to Actually Advance Racial Justice.

Harvard Business Review. (2020). Available online at: https://hbr.org/2020/06/

restructure-your-organization-to-actually-advance-racial-justice (accessed

Oct 7, 2020).

78. Lahman MKE, Geist MR, Rodriguez KL, Graglia P, DeRoche KK. Culturally

responsive relational reflexive ethics in research: the three rs. Qual Quant.

(2011) 45:1397–414. doi: 10.1007/s11135-010-9347-3

79. Rhodes SD, Tanner AE, Mann-Jackson L, Alonzo J, Horridge DN,

van Dam CN, et al. Community-engaged research as an approach to

expedite advances in HIV prevention, care, and treatment: a call to

action. AIDS Educ Prev. (2018) 30:243–53. doi: 10.1521/aeap.2018.30.

3.243

80. McFarling UL. How White Scholars Are Colonizing Research On Health

Disparities - STAT 2021. Available online at: https://www.statnews.com/2021/

09/23/healthequity-tourists-white-scholars-colonizing-health-disparities-

research/ (accessed Dec 9, 2021).

81. Mohr DC, Lyon AR, Lattie EG, Reddy M, Schueller SM. Accelerating

digital mental health research from early design and creation to

successful implementation and sustainment. J Med Internet Res. (2017)

19:e153. doi: 10.2196/jmir.7725

82. Crawford A, Serhal E. Digital health equity and COVID-19: the innovation

curve cannot reinforce the social gradient of health. J Med Internet Res. (2020)

22:e19361. doi: 10.2196/19361

83. Palermo TM, de la Vega R, Murray C, Law E, Zhou C. A

digital health psychological intervention (WebMAP Mobile) for

children and adolescents with chronic pain: results of a hybrid

effectiveness-implementation stepped-wedge cluster randomized

trial. Pain. (2020) 161:2763–74. doi: 10.1097/j.pain.00000000000

01994

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Stiles-Shields, Cummings, Montague, Plevinsky, Psihogios and

Williams. This is an open-access article distributed under the terms of the Creative

Commons Attribution License (CC BY). The use, distribution or reproduction in

other forums is permitted, provided the original author(s) and the copyright owner(s)

are credited and that the original publication in this journal is cited, in accordance

with accepted academic practice. No use, distribution or reproduction is permitted

which does not comply with these terms.

Frontiers in Digital Health | www.frontiersin.org 9 April 2022 | Volume 4 | Article 848052

https://doi.org/10.1093/jpepsy/jsab063
https://doi.org/10.1001/jamanetworkopen.2020.14205
https://doi.org/10.1177/07435584211031450
https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://doi.org/10.1089/jayao.2020.0013
https://doi.org/10.1002/pbc.28767
https://doi.org/10.1007/s11606-017-4199-3
https://www.reachatrush.org/
http://www.mwcfoundation.org
http://www.mwcfoundation.org
https://hbr.org/2020/06/restructure-your-organization-to-actually-advance-racial-justice
https://hbr.org/2020/06/restructure-your-organization-to-actually-advance-racial-justice
https://doi.org/10.1007/s11135-010-9347-3
https://doi.org/10.1521/aeap.2018.30.3.243
https://www.statnews.com/2021/09/23/healthequity-tourists-white-scholars-colonizing-health-disparities-research/
https://www.statnews.com/2021/09/23/healthequity-tourists-white-scholars-colonizing-health-disparities-research/
https://www.statnews.com/2021/09/23/healthequity-tourists-white-scholars-colonizing-health-disparities-research/
https://doi.org/10.2196/jmir.7725
https://doi.org/10.2196/19361
https://doi.org/10.1097/j.pain.0000000000001994
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/digital-health#articles

	A Call to Action: Using and Extending Human-Centered Design Methodologies to Improve Mental and Behavioral Health Equity
	Introduction
	Human-Centered Design
	Narrowing the HCD GAP to Advance DMH: Case Examples
	Centering Black Men's Mental Health Needs Using Mixed Methods and Digital Tools
	Medication Taking Intervention for Diverse Adolescents and Young Adults With Cancer

	Future Outlook and Recommendations
	Invest in the Career Achievement and Advancement of Marginalized HCD Researchers
	Create and Recognize Active Role of Community Voices in HCD
	Increase Funding Opportunities for HCD Research, Training, and Resources
	Apply HCD Practices to Address Structural Racism in Behavioral Healthcare

	Conclusions
	Data Availability Statement
	Author Contributions
	Funding
	References


