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ABSTRACT
Healthcare delivery has become more complicated, particu-
larly with the addition of digital tools and advanced tech-
nologies that can further exacerbate existing disparities. 
New approaches to solve complex, multi-faceted problems 
are needed. Human-centered design (HCD), also known as 
design thinking, is an innovative set of methods to develop 
solutions to these types of issues using collaborative, team-
based, and empathetic approaches focused on end user expe-
riences. Originally advanced in technology sectors, HCD has 
garnered growing attention in quality improvement, health-
care redesign, and public health and medical education. 
During the COVID-19 pandemic, our healthcare organiza-
tion recognized notable differences in utilization of virtual 
(video-based) services among specific patient populations. 
In response, we mobilized, and using HCD, we collectively 
brainstormed ideas, rapidly developed prototypes, and itera-
tively adapted solutions to work toward addressing this digital 
divide and clinic and systems-level struggles with improving 
and maintaining digital health access. HCD approaches create 
a cohesive team-based structure that permits the dismantling 
of organizational hierarchies and departmental silos. Here 
we share lessons learned on implementing HCD into clinical 
care settings and how HCD can result in the development of 
site-specific, patient-centered innovations to address access 
disparities and to improve digital health equity.
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INTRODUCTION
Human-centered design (HCD) is an innovation approach 
well-suited for healthcare redesign where there exists a high 
degree of ambiguity along with a commitment to creating 
people-centered, high-value solutions to address complex 
problems. At its core, HCD is a social technology, lever-
aging human diversity in thought that harnesses individual 
and team creativity to generate empathetic and ethnographic-
oriented insights as a springboard for generating novel ideas 
for solutions. These solution ideas are then explored using 
iterative learning approaches to understand those most likely 
to create unequivocal value for end users and remain sus-
tainable over time.1–3 The hallmarks of “human-centered 
design”—often used interchangeably with “design think-
ing”—are provided in Table 1.

By embodying an iterative approach to problem-solving 
requiring smaller bets, HCD can help reduce the overall 
risk of innovation and increase the probability of solving 
the right problem. Additional benefits include overcoming 
psychological and cognitive biases that negatively impact 
innovation, empowering individuals and teams, enabling 
creative confidence and psychological safety, and increas-
ing solution quality.5, 6 Using HCD for intervention genera-
tion can result in a net positive effect on outcomes.4 Initially 
used for physical product development, HCD has evolved to 
being used for service and process innovations.3 It has been 
used extensively in non-healthcare industries.7 For example, 
design for problem-framing and problem-solving has been 
used at for-profit companies,8, 9 and in charitable founda-
tions, nonprofits, government entities, and social innovation 
start-ups.1, 2

HCD approaches are relatively new to and inconsist-
ently used for healthcare innovation and redesign.4, 10 HCD 
approaches can complement and bolster other strategies 
within healthcare delivery, redesign, and innovation includ-
ing patient-oriented research, quality improvement (QI), and 
implementation science. Components of the HCD approach 
resonate with patient-oriented research, where patients and 
stakeholders are also involved throughout the research pro-
cess with multidisciplinary research teams to address their 
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priorities and outcomes.11 QI shares similar reliance on 
structured processes and core guiding principles, though 
QI approaches differ from HCD in many fundamental ways 
including the latter’s ethnographic approach and focus on 
understanding the feelings and experiences of end users.12 
Another key difference is HCD’s focus on systematic itera-
tion and valuing “quick fails”—making mistakes early and 
often as critical learning opportunities. HCD provides a 
complementary approach to implementation science meth-
ods that could greatly improve translating evidence-based 
guidelines into clinical practice.13, 14 Given the growing 
interest in HCD, curriculums have begun being introduced 
in medical and public health education settings.15, 16 Inter-
ventions within healthcare created using HCD approaches 
have higher end user satisfaction, usability, and effective-
ness compared to those developed using more traditional 
approaches.4, 10 There is thus a great opportunity to bring 
HCD expertise into the healthcare redesign arena.

Digital health has become a domain clearly in need of 
redesign based on emerging healthcare delivery inequi-
ties.17 HCD approaches are well-suited to address these 
disparities which will require innovative, multi-fac-
eted solutions developed in collaboration with patients 
and stakeholders. Frequently referred to as the “digital 
divide,” the gap in technology and digital access is of 
growing importance as a key determinant of health.18, 19 
The COVID-19 pandemic only further highlighted these 
previously existing disparities in technology and service 
access,20, 21 particularly as digital health became the main 
source of healthcare access during lockdown periods.22 
Areas of the USA with more digitally excluded popula-
tions experienced worse COVID-19-related outcomes.23 
Given the more established nature of HCD within the 
technology sector, utilizing these approaches within digital 
health can be a vital first step toward bringing HCD into 
other healthcare innovation sectors.

Table 1   Hallmarks of Human-Centered Design Approaches with Definitions

HCD human-centered design

HCD term Definition

Empathy-building1, 2, 4 Developing a nuanced understanding of the audience hypothesized to be affected by 
the outcomes, including understanding their physical and emotional needs and the 
key jobs (functional, emotional, and social) that are important to them

Ethnographic approaches5 Using qualitative methods with users—such as contextual interviews, observation, 
journey mapping, empathy maps, personas, and jobs-to-be-done analysis—to work 
toward a holistic understanding of users and support empathy-building

Developing a deep understanding of problem context4 Understanding the problem from a holistic perspective, including how it relates to 
the systems and/or environments in which the problem exists. This can be accom-
plished not only through ethnographic approaches, but also through methods such as 
secondary research, expert input, end user surveys, adjacent stakeholder input and/or 
surveys, and competitor analysis

User-centeredness and involvement4 Directly involving end users in the design process through methods such as ethnogra-
phy, idea generation, prototype testing, and design team participation

Cultivating variance1, 2 Intentionally embracing a value of “more than one,” rather than prioritizing standardi-
zation and control in the design process to stimulate creativity throughout, including 
in problem definition, solution idea generation, prototyping, and solution idea testing

Collaborative ideation5 Fostering design team behaviors including withholding judgment, creating psychologi-
cal safety, avoiding argumentative debates, and inviting differences. Brainstorming 
uses structured techniques to generate a breadth of potential solution ideas in relation 
to the problem space. Concept development combines these solution ideas into the-
matically grouped concepts that represent larger-scale solution ideas

Visualization4, 5 The use of imagery (visual or narrative) to illustrate or give form to abstract ideas so 
that design teams and stakeholders can open new avenues of insight and thinking

Iteration and experimentation5 Developing and testing prototypes with end users and stakeholders to solicit early 
input. Prototyping involves making abstract ideas tangible for end users and stake-
holders and includes techniques such as cardboard mock-ups, future state journey 
maps, storyboarding, 3D-printed mock-ups, clickable or tappable software mock-
ups, wireframes, and service experience role-playing

Engaging broad stakeholders to work across differences1, 2 Intentionally inviting individuals with diverse experiences to the design “table” and 
using tools and techniques that leverage this diversity in thought and experience. 
This rests on the assumption that diversity of thought leads to better innovation 
outcomes and that all participants have valuable contributions to make

Co-creation5 Also called “radical collaboration,” co-creation involves developing deep-seated trust 
across a design team and across stakeholders such that all parties actively learn from 
one another throughout the design process. It hinges on a commitment to learning 
from others, flexibility in thinking, and an openness to new ideas and influence from 
others

Creativity and innovation4 In the HCD context, creativity means producing novel ideas at both the individual and 
team level. Innovation is the creation of a significant change in relation to the current 
state
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The Oregon Health & Science University (OHSU) Office 
of Digital Health was formed in 2019 to help institutionalize 
digital health as a key enabler in the health system and focus 
transformation efforts within this developing field. Early in 
the COVID-19 pandemic, our healthcare system rapidly 
developed a patient care dashboard to monitor disparities in 
digital health care utilization. We particularly focused on the 
use of phone (audio-only) compared to virtual (synchronous 
audio-visual) visits. We identified notably lower utilization 
of virtual visits among patients who were Black or Ameri-
can Indian/Alaska Native, non-English speaking, and those 
older in age, or those insured by Medicare or Medicaid,24 
similar to research findings elsewhere.25 The team embarked 
on using HCD to help address digital health access gaps at 
OHSU exacerbated by the pandemic. Starting in November 
2021, after identification of our healthcare system’s access 
gaps, a cross-disciplinary team of providers and operational 
leaders from across the system set out to understand the cur-
rent state and develop solutions.

While there are a host of HCD approaches,7, 26 our team 
used the approach articulated by Dr. Liedtka et al.1, 2, 27 This 
approach centers on four key questions which guided our 
team’s methods and the lessons we learned throughout the 
design process: (1) “What is?”—an exploration of the cur-
rent state of the problem(s); (2) “What if?”—an opportu-
nity for generation of solution ideas; (3) “What wows?”—a 
focus on articulating solution ideas as prototypes to enhance 
learning; and (4) “What works?”, where low-fidelity proto-
types are used with end users.1, 2 Fig. 1 visualizes our design 
process.

LESSONS LEARNED ON IMPLEMENTING 
HUMAN‑CENTERED DESIGN INTO DIGITAL HEALTH 

INNOVATION

“What is?”—Elevate Diverse Perspectives of 
Patients, Staff, and Other Key Stakeholders
The first key tenet of HCD is early and continuous end 
user involvement—those who will interface with the final 
intended product(s)—by including them throughout the 
design; prototype development; and testing, iteration, and 
adaptation phases. Only by including diverse viewpoints 
can the design team grasp the extent of what problems need 
to be addressed and their scope (Fig. 1). Conducting quali-
tative research via surveys, interviews, observations, and 
focus groups focusing on varied experiences can uncover 
areas that need to be addressed prior to beginning innovation 
development.

To learn from patients, providers, and staff about barriers 
and opportunities to improve digital health, we conducted 
a qualitative study using a visual mapping technique com-
mon in HCD.28 We incorporated findings to create patient 
personas that captured the strengths and struggles patients 
faced with newer healthcare-related technologies. Personas 
are used in HCD as part of sense-making, attempting to fully 
understand all components contributing to highly complex 
settings and the personal and emotional experiences behind 
these encounters. Patient personas guided our development 
process as we moved through the key phases of the HCD 
approach making the patient experience the foundation 
of our process and facilitating empathy building. Several 

Figure 1   Four stages of human-centered design process.  Adapted from: Liedtka J, King A, & Bennett K. “Solving Problems with Design 
Thinking.” Columbia University Press; 2013.
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insights emerged through this process. One critical observa-
tion was the framing of the problem space. Instead of “how 
do we shift patients from telephone to virtual visits,” our 
ethnographic work led us to reframe the problem statement 
to “Some patients want to build their technology skills and 
confidence to access virtual care (functional job) to feel 
empowered engaging in their healthcare (emotional job).” 
A connection to literacy (and health equity) also became a 
focus based on a persona that highlighted a gap in confidence 
that lead some patients to feel illiterate, even though they 
can read.

“What if?”—Foster Creativity and a Shared 
Language and Mission Among Team 
Members
Another key HCD component is creativity—asking team 
members to think broadly about all possible design solu-
tions to address the issues identified during the “what is?” 
phase. The focus here is taking a “no wrong answers” 
approach. This resulted in a large diversity of ideas, allow-
ing team members to stretch what could be possible during 
brainstorming to reduce the likelihood of missing out on 
potential solutions. We used strategies including structured 
brainstorming and visualization for concept development, 
and napkin pitches for summarizing solution ideas. Early 
concepts we developed included MyChart app additions 
(e.g., help button), connecting patients to live IT help, in-
person help, community outreach, free online tech training, 
MyChart simulation, visiting patient homes, voice control 
features, default as most accessible, and language translation. 
Through an iterative process of combining and prioritizing 
ideas, we developed six napkin pitches: low tech solutions, 
virtual care support booth, traveling outreach, connect to live 
IT help, MyChart practice, and patient curriculum.

This phase can run counter to some QI and healthcare 
strategies, which may focus on getting to a solution at the 
cost of upfront idea generation. HCD emphasizes failing 
early and often as a strategy to encourage creativity, to 
improve the likelihood of successful solution identification, 
and to reduce the long-term costs of incorrect innovation 
development.

“What wows?”—Dismantle Silos in 
Organizational Structure to Flatten Hierarchy
The third key component involves moving from the large 
number of team-generated ideas into those which could 
“wow” end users. These “wow” concepts are further devel-
oped and refined into prototypes for end user testing. The 
iterative process of presenting, reviewing, refining, and 
curating the ideas generated by the interdisciplinary groups 
within our team helped to dismantle organizational silos 
and flatten hierarchies. We used team-based exercises that 
encouraged psychological safety and decentered individual 

egos to maintain focus on the end users. Our team included 
two dedicated design thinking experts who guided the team 
of volunteers from across the institution. Team members 
included clinicians from a range of specialties, nurses, 
operational leaders, patient support specialists, and patient 
advocates. We solicited internal stakeholder and patient 
feedback on the napkin pitches developed during “What 
if?” Internally, we shared the napkin pitches in presenta-
tions and meetings with larger groups (approximately 130 
participants), and through asynchronous feedback from three 
clinic’s staff. Engagement methods included rank order vot-
ing and discussion. To engage patients, we solicited feedback 
through patient phone interviews after receiving mailed let-
ters with napkin pitches, and through community vaccine 
equity events. This feedback directed us to move forward 
with two main solution ideas: (1) connect to live IT help 
by increasing visibility of pre-existing patient MyChart 
help desk information; and (2) traveling digital navigation 
outreach including in partnership with community-based 
organizations (CBOs), and development of patient-facing 
tipsheets. The diverse points of view from the design team, 
internal stakeholders, and patients brought forward context 
and contributing factors that needed to be addressed when 
tackling the complex multi-faceted issues surrounding digi-
tal health access disparities.

“What works?”—Cultivate Relationships 
with Community Partners and Healthcare 
Members
Finally, HCD involves developing and then testing proto-
types with end users to determine “what works.” Our team 
used learning launches, a structured approach to real-world 
prototype testing in HCD, to test ideas and make needed 
iterative adaptations. Through these learning launches, our 
team developed and fostered long-term commitments with 
diverse internal organizational and external community 
partners and adjusted and pivoted our solution ideas. For 
example, an on-site help desk was a leading idea among 
internal stakeholders but a muted response in the learning 
launch helped us avoid a low value investment. Learning 
launches allowed our team to better understand what truly 
works for each partner and the people they serve and to build 
confidence about potential interventions.

Our strategy now centers on a variety of interventions 
under the digital health navigation umbrella. Our interven-
tions include (1) partnerships with CBOs to train Commu-
nity Health Workers to provide digital navigation support; 
(2) tabling at community health–related events where a digi-
tal health navigator provides 1:1 support; (3) proactive phone 
outreach to support virtual visits; and (4) widescale deploy-
ment of patient-facing tipsheets. Early results of these inter-
ventions such as proactive phone outreach at one clinic to 
patients with scheduled telephone visits are positive—43% 
of patients that the navigator spoke with accepted transition 
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to a virtual visit, with 78% of these completing a virtual visit. 
This has positive care implications (virtual visits are gener-
ally regarded as better quality than telephone), and finan-
cial implications (higher virtual visit reimbursement rates). 
Importantly, how this intervention is delivered is critical, and 
we think a “secret” to its success—the approach and script-
ing for the digital health navigator supports insights from our 
“What is?” work, including taking a relationship-building 
approach with patients, building trust by working on their 
timelines, and using asset-based language that supports con-
fidence-building. A pilot testing proactive phone outreach 
strategy is underway at additional clinics. We see additional 
opportunities for digital navigation on the horizon, includ-
ing proactive navigation support with the use of the Digital 
Health Readiness Indicator (a score embedded within our 
electronic health record system indicating whether a patient 
may need virtual visit assistance), enabling more specific 
and proactive outreach.

CONCLUSION
HCD approaches provide an opportunity for innovation 
that recognizes and designs for the unique experiences of 
all users within healthcare. Our team continues to expand 
prototype learning launches with an array of organizational 
partners and CBOs developed using the above outlined 
4-stage approach. We found that HCD fostered creative 
solution ideas that perhaps would not have resulted from 
more traditional QI approaches. Our process also allowed 
for meaningful stakeholder engagement whose time is at a 
premium given competing clinical responsibilities. It was 
also in-depth, which enabled team members from diverse 
specialties and disciplines to learn about HCD to bring back 
to their respective groups. Limitations and challenges we 
faced in utilizing HCD included balancing institutional goals 
and constraints with patient and stakeholder needs; limited 
resources particularly to address language barriers; and lim-
ited ability to fully redesign the digital portal. As healthcare 
continues to re-orient itself toward the utilization of digital 
tools with a goal of achieving digital health equity, HCD 
could help us identify needs and develop solutions that truly 
address the problems of most importance to our patients and 
other stakeholders.
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