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Background: In the United States, we have a healthcare system crisis with high rates of
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dissatisfaction among patients and providers. To transform health and healthcare, clinical
providers must be proficient in the human-centered approach of design thinking (DT).
Obijective: To synthesize the human-centered design (HCD) and DT literature for the
creation of health interventions.

Methods: We performed an integrative literature review focused on how HCD and
DT are used in the clinical healthcare setting. Four research databases were
searched from inception through November 6, 2020. We analyzed the methodology
used, who is using the frameworks, and the DT phases included.

Results: Twenty-four articles were included in the final analysis. Of the 24
manuscripts, 6 (25%) were nurse-led and 15 (63%) had interdisciplinary first and
last authors (e.g., Nursing and Medicine). Overall, 10/24 (42%) included all DT
method. When analyzing the articles by approach or methodology, 12 (50%) stated
they were using the HCD approach, 5 (21%) the DT methodology, and 7 (29%)
stated they were using both the HCD approach and DT methodology.

Conclusion: There are inconsistencies in who uses DT and the phases used to create

healthcare interventions.
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1 | INTRODUCTION

most pressing health system challenges. When complemented by
approaches to quality improvement (Ql), the care processes can be
1.1 | Healthcare quality chasm in the United States

improved with the end-user in mind, including healthcare providers
seeking improved processes.

The United States (US) health system is known for its complexities
and inability to meet the needs of the populations including patients
and providers.l’8 Instead, it is fragmented, with dismal outcomes in
many diagnostic categories, particularly among those with a
preventable chronic disease.”** Human-centered design (HCD) and

design thinking (DT) approaches have the ability to solve some of our

A report from the Institute of Medicine (IOM), entitled Crossing
the Quality Chasm: A New Health System for the 21st Century,
identified six reasons for what they believe is the “disconnect
between an ideal system and what actually exists,” including:

“(1) poor design of systems and processes, (2) the system's
inability to respond to changing patient demographics and related
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requirements, (3) a failure to assimilate the rapidly growing and
increasingly complex science and technology base, (4) slow adoption
of information technology innovations needed to provide care, (5)
little accommodation of patients' diverse demands and needs, and (6)
personnel shortages and poor working conditions.”®*®

To perform the complex work needed to transform health and
healthcare, healthcare agencies and funders agree that bold leader-
ship that embraces risk-taking and creativity is required, nurses are
fundamental to creating those transformational changes, and
proficiency in the HCD thinking approach by nurses and other
providers is essential.’®"2° The recent National Academies of
Science, Engineering and Medicine (NAM) Future of Nursing
2020-2030 (Future of Nursing) report supports these assertions
stating, “Changing the prevailing healthcare paradigm to address
social determinants of health and advance health equity will require
innovation” and “..knowledge and skill in innovation will be an

important competency for nurses.”*®

1.2 | HCD and DT
1.2.1 | History of HCD and DT

HCD is a rigorous, innovative approach to solving problems and
creating systems, products, and processes that center the needs of
the people the design is aimed at.22?2 HCD dates back to the design
methods movement and the participatory design movements of the
1960s and is now used in numerous fields outside of design, including
business, engineering, and more recently, healthcare.?® The core
tenants of HCD is the need to understand the end-user's desires
implicitly and explicitly which was framed in the early 1980s by the
Disability Right's movement of “Nothing about us without us.”?* HCD
is a collaborative, creative, and iterative mindset (meaning that the
designer understands the need to revisits phases continually
throughout the process) rooted in empathy that engages with the
end-users and stakeholders integral to understanding the problem
and creating the solution. HCD leverages qualitative methods such as
ethnographic interviews and observations to allow complete immer-
sion to acquire deep, meaningful insights.?*

Incorporated within the HCD approach is the iterative process of
DT. DT is distinguished from HCD in that, while HCD is a framework
and mindset, DT is the methodology that guides the human-centered,
innovative process.?> The 5-step DT process includes the empathic
discovery of the end-user's needs, defining the problem based on
those insights, rapid ideation, prototyping of potential solutions, and
finally testing the solutions.?%?” DT arose from an assortment of
disciplines between the 1950s and 1980s to solve wicked problems,
those problems that are considered highly complex and difficult to
solve.?’> DT supports the need to “balance feasibility, viability, and
desirability” while bearing in mind the human-centered needs of the
end-users.?> The DT methodology is a “learning by doing” process
that incorporates data gathering, idea generation, creativity, and
storytelling.”?*2> Though the concepts of DT date back more than a

half of a century, the DT methodology has only recently become

popularized within the last 15 years.282?

1.2.2 | Phases of DT

Empathy is the first phase of the DT methodology and is at the core
of HCD. Empathy is defined as “the ability to be aware of,
understanding of, and sensitive to another person's feelings and
thoughts without having had the same experience.”?>3° Though
healthcare providers and caregivers tend toward empathy in their
approach, in the context of DT, empathy is a deeper approach
whereby designers immersing themselves in the experiences and
environments of the end-user. The empathy phase centers on
understanding how an end-user thinks, how they feel, and what
they do, engaging fully with the end-user in the environment and
situation where the problem is occurring in unprecedented ways.?! In
this phase, the designers discern contextual cues through observation
and interviewing to understand the problem and needs from the
user's perspective. The designers put aside their suppositions of the
problem or need and allow the end-user's experiences to provide
insight and guide the process.

The way a problem is framed is a fundamental component of
design and impacts the potential solutions.>2 Therefore, the second
phase of DT, the Define phase, gathers the insights from the Empathy
phase to identify the salient problem by establishing themes that
more accurately address the fundamental needs of the end-user.®®
Through Define activities, designers gain a deeper understanding of
the problem by analyzing and synthesizing the data collected during
the empathy phase to create an accurate problem statement for
which ideas and solutions can be generated. At the end of the Define
phase, a clear problem statement that encapsulates the end-user's
point of view from which creative solutions are generated.

The third stage of DT is the Ideation phase, where multiple ideas
are generated according to the problem statement developed in the
Define phase.®® The ideation process thrives on diverse experiences
and ways of thinking. Brainstorming is a vital tenant of this phase to
generate solutions that address the end-user's needs. In this phase,
consideration is placed on creativity, and out-of-the-box thinking. All
possible ideas are bundled together by topic and considered in the
context of the problem statement. The idea(s) that most appropri-
ately addresses the end-user's need will move to the prototype
phase.

Prototyping is the fourth phase of DT.2% During the prototype
phase, designers transform their idea into a physical creation.
Prototypes come in various forms, including physical, digital, paper,
or any other form that best represents the solution; for example,
process prototypes are sketched out on paper or digitally; they are
also acted out in a skits that walk the end-user through the process
being developed. A key feature of a prototype is that it must be a
simple, low-cost, low-fidelity representation of the solution that the
end-user can instinctually interact with to capture feedback for rapid

iteration.
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The final phase of DT is the Test phase.>® During this implementation
phase, the prototype is tested with end-users, preferably in the
environment where the problem occurs, and the solution will be
implemented. Feedback is solicited from the end-user and correlated
into buckets, including what the end-user liked or did not like about the
prototyped solution, what was missing, what should be removed, and
what should be changed. This information is collected and used for quick

refinement and revision of the prototype.

1.2.3 | Co-design

An essential component to HCD and DT is Co-design. Co-design is “a
collaborative process that actively seeks knowledge and ideas from end-
users” and “encourages stakeholders to be an active member in the
process.”*® ® 29 Co-design should always be incorporated throughout
the entirety of the HCD and DT process, allowing the end-users to be the
co-creators of their solutions. Co-design relies on the involvement of
stakeholders at the beginning of the DT process starting with the
empathy phase, throughout all of the phases; co-designing with the
stakeholders brings a depth of knowledge, resources and lived experience

to the design process that otherwise would not be possible.

1.2.4 | HCD and DT in healthcare

HCD and DT in healthcare are relatively new, with most articles published
in the 2010s.3* As noted, there is a significant health and healthcare
quality chasm formed by healthcare's propensity to focus on symptoms
resolution rather than problem resolution, or to misdiagnose the problem
based on pre-existing biases. A survey of healthcare providers and leaders
found that most respondents agreed that using DT in healthcare is
beneficial.®® However, most acknowledged that DT was not generally
widely adopted.’® One study found that the application of DT in
healthcare varied but concluded that it is an acceptable and effective
intervention for use, though more research is needed.*

Conventional methods to solving healthcare problems most
often place the healthcare provider as the “expert,” with those
experiencing the problem on the outside, a power structure that
places underserved populations in a position of vulnerability.*® Using
HCD in healthcare moves away from the authoritarian approach of
assuming healthcare providers know best to a co-collaborative
environment where all experiences are centered equitably.>®> The
Future of Nursing report supports this transition stating: “including co-
designing innovations with individuals, and community representa-
tives is a necessary component to developing, evaluating, and scaling

evidence-based practice models.”*?

1.2.5 | Innovation process and the nursing process

Nurses are the largest workforce in healthcare in the US, with close
to 4 million registered nurses, most of whom work in a clinical

M
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setting.%¢ This places nurses in an ideal position to identify problems
and create solutions they see in their practice.3’*° A recent report
noted that to close the healthcare quality chasm and create the
transformational change needed, it will take confident and
unwavering leadership, and that leadership needs to come from
nurses.®® Nurses are critical to the health of patients and communi-
ties, and it will take their distinct set of skills, experiences, education,
and knowledge to reduce health inequity and improve the quality of
Care.19,35,41743

A report on nurse-led innovation, which surveyed healthcare and
business leaders, stated that to improve the care patients receive by
2025, nurses' knowledge and competence in the innovative methodol-

1.*3 Therefore, to create healthcare interventions that

ogy of DT is vita
better address the needs of our end-users and stakeholders (e.g.,
patients, providers, the community), we need to embrace a more
human-centered approach to the problems seen in healthcare. To do
that, we must first understand how HCD and DT are being used in
healthcare and by whom (e.g., nurses vs. physicians vs. designers) to
better train and educate providers and researchers to use these
methodologies in their practice. Thus, the study's objective was to
understand the landscape and utilization of HCD and DT within
healthcare, specific to the creation of healthcare interventions.

We sought to analyze the characteristics of the articles reviewed,
including the proportion of work performed by various disciplines
(e.g., nurses vs. physicians), the methodologies used, and the phases
of DT included, along with their associated activities. We also sought
to examine the concordance of the methodology with the studies'

stated definitions.

2 | METHODS

We performed an integrative literature review using four research
databases (PubMed, CINHAL, Embase, and Scopus), examining
empirical literature on the application of HCD and DT for the
creation of health interventions. An integrated review was used due
to the nature of the evidence available and the conceptual scope of
the area of inquiry. The articles reviewed were categorized as either

»

“qualitative,” “quantitative,” or “multimethods.” Some of the literature
was ambiguous and needed to be classified, so the term “multi-
methods” was assigned to articles that included both qualitative
components (e.g., HCD workshops) and quantitative components
(e.g., surveys). Examining a broad range of literature, including those
that incorporated quantitative and qualitative methods, allowed us to
gain a broader understanding of the landscape of use of HCD and DT
in the peer-reviewed healthcare literature.

A trained medical librarian (RJ) searched each database from its
inception through November 6, 2020. Combinations of search terms

n o«

included: “design thinking,” “human-centered design,” “society cen-

» o«

tered design,” “equity centered design,” and “nursing OR nurses.” Ar-
ticles were included in the review if written in the English language,
published between January 1, 2016, through November 6, 2020, and

focused on HCD or DT in healthcare. Articles were excluded if they
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were not relevant to healthcare, did not include HCD or DT, were not
focused on healthcare interventions, were not a published empirical
article, and were older than 5 years. Additionally, to focus on a
unified health system, any article that did not occur in the United
States was also excluded (see the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) diagram;
Figure 1).44

Data were extracted from the articles by the author and input
into a shared spreadsheet (ML). The authors performed screening of
articles, and any disagreement was discussed and adjudicated
(ML, PZC). Initial screening of the articles comprised a review of
titles and abstracts. Articles that did not meet the inclusion criteria
were removed. A full review was performed on articles that could not

be confirmed through the title and abstract review.

2.1 | Data synthesis

The abstracted data included: article characteristics (title, study year,
design, aim, population, number of subjects), DT phases, character-
istics (Co-design and definition), activities used, and lead author. The

lead author was determined based on the degree and affiliation of the

first and last author of the article. Co-design was considered if the
authors stated that they included the end-users, the people for whom
the problem affected, in the design process.®* The 5 phases of DT
were considered in the analysis if the authors stated the term
specifically, or, for each respective phase, included terms such as:

e Empathy: understanding needs of end-users, patients, or stake-
holders, interviewing, observing

o Define: synthesizing data or themes, analyze data, articulate the
experience of, insights were used to identify challenges

o |deate: Idea generation, brainstorming, conceptualizing solutions

e Prototype: creating solutions, create mock-ups or wireframes

o Test: implementing or evaluating outcomes

Elements, including whether the lead author was a nurse or other
interdisciplinary professional, whether the article applied HCD, DT, or
both, the phases of DT included, DT activities used, and whether the
phases of DT in the article's identified definition were performed
were classified as a binary variable (yes/no). Summary statistics (n, %)
were performed to quantify which phases were used and the
congruency between what the stated definition included and what

DT phases were performed.

—
s
"é Records identified through Additional records identified
& database searching through other sources
;é; (n=293) (n=0)
s
~—
Records after duplicates removed Records excluded
& (n=167) — Title (n = 53)
'c
o
7}
S
wv
A
Records screened Records excluded
— (n=114) Abstract (n = 15)
E A\ 4
ﬁ. Full-text articles assessed Full-text articles excluded, with
w for eligibility reasons
(n=99) \ (n=75)
14 Conference Abstract
P— 12 Not Health/Intervention
Y 2 Not Design Thinking
Studies included in 20 Not in the US
© qualitative synthesis 9 Book chapter
3 (n=_24) 12 Older than 5 years
2 6 Review articles
——

FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses
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2.2 | Article quality assessment

The Caldwell and colleagues framework for critiquing qualitative and
quantitative research was used to evaluate the quality of the articles
due to their heterogeneity and multimethod designs.*® The Caldwell
framework evaluates the main components of quantitative and
qualitative studies, including the title, authors, abstract, and ethical
considerations (Supporting Information: Appendix 1). This evaluation
tool was chosen because HCD and DT projects are inherently
qualitative, though often assessed using quantitative methods. After
the critique was completed, the articles were classified as poor, fair,
or good, depending on the total number of components from the
framework performed. This assessment is a proxy to rate the quality
of the articles but does not make assertions of the accuracy of

the work.

3 | RESULTS

A total of 293 publications were retrieved from the database
searches. After de-duplication review, 126 publications were
removed, for a total of 167 unique manuscripts reviewed. Title and
abstract review excluded 68 additional articles. After a review of the
99 full-text articles, 24 articles were included. Most articles were
excluded because they were not intervention-related, did not occur

in the United States, or were not peer-reviewed (Figure 1).

3.1 | Article characteristics

Of the 24 manuscripts, the majority were physician-led,15
(63%),20:22-2429:46-55. \vhereas, 6 (25%) were nurse-led,?8>56-5?
see Tables 1 and 2.151924282946-61 The articles included a

mix of populations; patients were included in 11/24 (46%)
Of the articles 15,19,20,23,24,28,46,51,52,55,57

(63%) 15,20,22-24,29,48-50,53-56,58,59
’

clinicians in 15
community members in
3 (13%),47¢%%1 and others (e.g., parents, partners, or caregivers) in
7 (29%).15:20.22284651.56 Topics included Aging in Place, Infant
Mortality, Childhood Asthma, COVID19, Pain Management and
many others; there were no articles that focused on the same topic
(Table 2).2849:58€061 Tq accurately assess the literature using the
Caldwell framework, the articles were categorized as either qualita-
tive (15 [63%])15,23,24,28,29,46748,55,56,58760
(9 [37%])1949-5457:61 if they included both a qualitative and
quantitative component; no articles were identified solely as
quantitative (Tables 1 and 2).

Of those that used qualitative methods, 5 (33%) were classified
23,48,56,59,60

or multimethods

as fair quality, and 10 (67%) were classified as good

quality1°20:22:24,28.29.46,47,55.58, none were classified as poor quality.

Of those that used multimethods, 3 (33%) were classified as fair
quality?*?°7 and 6 (67%) were classified as good quality®°~>*¢%;

none were classified as poor quality (Tables 1 and 2).
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3.2 | DT phases included in the articles

Of the articles overall, 10/24 (42%) included all phases of the DT
method?3:242846:47,53-5558.59. the Empathy phase was included in 20
(83%),17:20:22-24262829.46-48,52-59.61 16 (47%) included the Define

15,20,22-24,28,46-49,52-55,58,59 18 (75%) the

phase, Ideate

1519.22-2427-29.46-50,5355,5658-60 23 (92%) the Prototype
phase, and 15 (63%) the Test

phase.23'24'28’46’50'53’59 Thirteen of the articles (54%) included a

phase,
15,19,20,23,24,28,29,46-59,61

TABLE 1 Overview of article characteristics
All articles Nurse-led
Articles included, n (%) 24 (100) articles 6 (25)
First or last author, n (%)
Nurse 6 (25) 6 (100)
Physician 15 (63) —
Other 4 (17) —
Article type, n (%)
Qualitative 15 (63) 4 (67)
Quantitative 0 (0) 0 (0)
Multimethod 9 (37) 2 (33)
Quality of articles, n (%)
Qualitative
Poor 0 (0) 0(0)
Fair 5(33) 2 (50)
Good 10 (67) 2 (50)
Multimethod
Poor 0(0) 0(0)
Fair 3(33) 1(50)
Good 6 (67) 1 (50)
Phases of DT used, n (%)
All 10 (42) 3 (50)
Empathy 20 (83) 5 (83)
Define 16 (67) 3 (50)
Ideate 18 (75) 4 (67)
Prototype 22 (92) 6 (100)
Test 15 (63) 5 (83)
Stated methodology, n (%)
HCD 12 (50) 3(50)
DT 5(21) 2(33)
HCD + DT 7 (29) 1(17)
Co-designed, n (%) 13 (54) 4 (67)
Compensation provided 6 (46) 4 (100)

Abbreviations: DT, design thinking; HCD, human-centered design.
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LEARY ET AL

(Continued)

TABLE 2

Trail-Mahan and
colleagues

Younger SJ

Stark and colleagues

Song and colleagues Sonney and colleagues

Shrier and colleagues

Authors continue

Does not state if

Does not state if

Up to $300 in gift cards and

Compensation

compensation was

provided

compensation

provided

parking

provided

Did not specify the Did not specify the define

Did not include a definition of their

Did not specify the define

Limitations

and prototype activities

performed

prototype activities

performed

HCD or DT process; did not

and prototype

specify the define activities

performed

activities performed

Abbreviations: DT, design thinking; HCD, human-centered design.
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tl5,19,20,22,24,28,29,47,51,55,56,59,61; 6 (46%) provided

Co-design elemen
compensation'?222429:47.53 (Taples 1 and 2; Figure 2A).

When analyzing the articles by approach or methodology, 12 (50%)
stated they were using the HCD approach,!?2022284647.52-5557.58 g
(21%) the DT methodology,*®°0°¢57¢C and 7 (29%) stated they were
using both the HCD approach and DT methodology (HCD + DT; Tables 1
and 2).15232429495161 Of those specifically using the HCD approach,
all included the Empathy phase 12/12 (100%)23-2528:4647.52-5557.58
10 (83%) included the Define phase242>284647.52-5558 g (47%)
the Ideate phase232>284647.535558 11 (92%) the Prototype
phase,23-25284647.53-5557.58 and 8 (67%) the Test phase (Tables 2
and 3; Figure 2B).284647.53-5557-59 Of the articles that used the DT
methodology 3/5 (60%) included the Empathy phase,*®°%>? 2 (40%) the
Define phase,*®>° 5 (100%) the Ideate phase,*®°0°5570 4 (80%) the
Prototype phase,*®°%°%? and 4 (80%) the Test phase.*®°%°%%? |n the
articles that stated using HCD + DT, 5/7 (71%) included the Empathy
phase, 1626272761 4 (57%) the Define phase,%?¢274° 5 (71%) the Ideate
phase, 1626272749 7 (100%) the Prototype phase,626272749.5161 5nq 3
(43%) the Test phase2%?’%° Of the three cohorts, HCD 6/12
(50%),284647.535558 DT 2/5 (40%),*®7 and HCD +DT 2/7 (29%)*>3
included all phases of DT (Table 3; Figure 2B). Additionally, a co-design
element was included 6/12 (50%) in the HCD cohort,3"2>2847:35 2/5

(40%) in DT,>%? and 5/7 (71%) in HCD + DT.1627:29:5161

3.3 | DT activities used in each phase

Of the articles that included the Empathy phase, 14/20 (70%)

19,20,22,24,27-29,46,48,52-55,57,58 9 (45%)

included interviews, observa-

19.20.24,46.52-5558. other empathy activates were also per-

tions,
formed, see Figure 3. Of the articles that included the Define phase
the majority, 12/16 (75%) analyzed data for themes and in-
sights.13:20:22-24,28:46:47.5253.55.58 f the articles that included the
Ideate phase, 12/18 (67%) performed brainstorming or ideation
sessions,17:23:2428.29.46-49.53.56.59 f the articles that included the
Prototype phase, the majority 14/22 (64%) specified that they
created or built prototypes.1®19:22:2328:29:46,49.50.58,55-57.61 f the
articles that included the Test phase, most 12/15 (80%) specified
examining their prototype during testing ses-

19,23,24,28,46,47,49,55-59 Fina”y
’

sion. concordance of the DT phases

used with their stated definitions were examined, see Figure 4.

4 | DISCUSSION

The recent Future of Nursing report has stressed the need for nurses
to embrace innovation to decrease the healthcare quality chasm and
advance health equity.’? To do that, healthcare systems and
providers must embrace a human-centered approach to creating
solutions that meet the needs of our end-users, whether they are
patients, clinicians, community members, or whomever the problem
affects. Understanding how HCD and DT are used to create
healthcare interventions, by whom, and the characteristics of use,
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(A) Design Thinking Phases Included in All Articles
) 83

Percentage, %

Empathy  Define Ideate  Prototype  Test
Phases
(B) Design Thinking Phases Used by Approach and Methodology

80

Percentage, %

HCD, human-centered design; DT, design thinking

100 100
92
83 80 80
70 67 67
60
50
I 40
HCD

Phases

- Empathy
- Define
- Ideate
- Prototype
- Test

100
71 71
LA
57
4
40 s
I .

HCD + DT

FIGURE 2 Design thinking phases (A) included in all articles; (B) included by methodology

is essential to creating interventions that increase patient adherence,
patient and provider satisfaction, quality of care, and eventually
outcomes.

HCD and DT provide a systematic approach to accelerating the
creation and implementation of healthcare interventions, but with
that acceleration must come a more rigorous method to assess their
use and efficacy. Currently, there is no systematic approach to
assessing the consistency and usefulness of HCD and DT in

healthcare. Whether fidelity of the application of each phase of DT
is essential, or some variation of their use may be justified in the real-
world setting, is unknown. As was found in this review, there was
extensive heterogeneity in the use of HCD and DT in the studies
analyzed, with less than half containing all phases of DT. The majority
of the articles included the Empathy phase (83%), though far less
included the Define phase (67%). While most of the articles made an
effort to correctly understand the problem they were solving, fewer
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TABLE 3 D‘esign thinking phases S (T e
included by article Authors, primary Type Empathy Define Ideate Prototype Test
Aaronson and colleagues HCD + DT X X X X X
Aifah and colleagues HCD + DT X X X X X
Beaudry and colleagues HCD X X X
Becker and colleagues HCD + DT X X
Chan and colleagues HCD X X X X
de Mooij and colleagues HCD X X X X X
Dwyer and colleagues HCD + DT X
Foley and colleagues HCD X X X X X
Hopkins and colleagues DT X X X
Lane and colleagues DT X X X X
Logsdon and colleagues HCD X X X
Michalec and colleagues HCD + DT X X X X
Patel and colleagues HCD X X X
Philpot and colleagues HCD X X
Pies and colleagues DT X
Ragouzeos and colleagues HCD X X X X X
Sammann and colleagues HCD X X X X X
Segall and colleagues HCD X X X X
Shrier and colleagues HCD + DT X X X
Song and colleagues DT X X X X X
Sonney and colleagues HCD X X X X X
Stark and colleagues HCD + DT X X X X
Trail-Mahan and colleagues HCD X X X X X
Younger and colleagues DT X X X X X

Note: x denotes the phases included in each study.

Abbreviations: DT, design thinking; HCD, human-centered design.

took those insights and created an accurate problem statement, an
essential component to creating the right solution. There is a
disconnect between understanding the needs of the end-users and
then accurately defining those needs. As was noted, up to 69% of
medical hospitalizations occur because of poor adherence; if
we continue to solve for inaccurately defined problems, we will
continue to have patients and other end-users who do not “comply”
with the care they require.®”’

In the healthcare setting, Ql is a framework used most often to
systematically identify problems, collect and analyze data, and create
solutions to improve systems, processes, and care; it is an integral
part of nursing.®? Ql is similar to DT though there are differences in
their initial approach. While QI processes such as the Lean Six Sigma
Improvement cycle generally begin with the Define phase (Define,
Measure, Analyze, Improve, and Control), DT begins with the
Empathy phase.®?7%® These two processes should not be in contrast

to each other; DT can improve the processes created through QI by
focusing on a deeper understanding of end-user needs and adding a
human-centered component to the quality process that is currently
missing. Moreover, as most of the articles included in this review that
used DT did not include the Define phase in their process, integrating
Ql and DT could be useful in making sure that the problem is
accurately defined before moving on to ideating a solution. To do this
fully, we must define and categorize what we heard and saw in the
empathy phase, expressing insights from the stakeholder's perspec-
tive as a defined statement of the problem and meaningfully
incorporate co-design throughout the process. Only then will we
create and solve the salient problem accurately.

Co-design acknowledges the lived experiences and history of the
end-users and creates shared power throughout the process, leading
to better-designed interventions, improved implementation, and

more equitable outcomes.®>%> Therefore, every project that
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Affinity Diagram
Structuremrle!k‘ﬁgnodgo bin T h e m e S
Defifie”

Focus Group t Rosebud

Dlar Qualitative Methods

therature Review St "“‘“”“1Surve J Systems ‘” ap InSlghtS

Tracer Event

Observatlon Feedb? mk Session

Wireframes

Journey Map Vlsuahze the Vote

Role Play Focus Group
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Bramstormmg Concept Poster
Immersion
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In 51tu Simulatin
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FIGURE 3 Word cloud representing the design thinking activities used in each phase. The larger the word the more frequently the activity
was used.

Design Thinking Phases Included in Article Definitions

- Empathy

- 80 80 - Define
7 . Ideate
o 67 - Prototype
“ B vest
- A
55 50
” 25 25
2 17
. I 08
HCD

DT HCD + DT
Phases

86 86

Percentage, %

HCD, human-centered design; DT, design thinking

FIGURE 4 Design thinking phases included in the articles by definition
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LEARY ET AL

incorporates HCD and DT methodologies needs to include the end-
users throughout the entirety of the process actively. In addition, we
must take it a step further and apply a design justice lens, recognizing
how design allocates burdens and advantages among different
groups to “ensure a more equitable distribution of design's benefits
and burdens; meaningful participation in design decisions; and
recognition of community-based... traditions, knowledge, and prac-
tices.”32 Of the articles analyzed, just over half (54%) included the
end-users in the design process. As was found, of the 24 articles
examining the use of HCD and DT were included in this review, just
six (25%) were led by nurses. As in healthcare, HCD and DT is a team
endeavor, requiring diverse skillsets, education, and experiences of all
its members. Health systems must see nurses as leaders in the
healthcare innovation space and allow them the time and space to
include HCD and DT in their practice. As the Future of Nursing report
stated, nurses have an opportunity to be innovators and should be
encouraged by leadership to incorporate this behavior and mindset
into their work.2? In the articles examined, an ideation session (75%)
and prototyping (91%) were performed in most of the articles, though
far fewer tested (63%) the potential solutions with their end-users; to
accurately iterate a solution, end-user feedback is essential. Without
testing of the solution in the context where the problem occurs, with
the people for whom the problem affects, the uptake will be affected,
as highlighted by the low patient adherence rates.®” Healthcare
providers and health systems need to fully integrate end-users
(patients, caregivers, providers) into the development of health
interventions. Healthcare providers, researchers, and academics can
no longer determine the best approach for patients, families, and
communities without patients, families, and communities.

Interestingly, there were differences between the phases
included in articles that identified using the HCD approach versus
the DT method; those that stated they used HCD included the
Empathy phase 100% of the time and the Define phase 83% of the
time compared with just 60% and 40% for DT, respectively. As the
name suggests, the human-centered approach focuses on under-
standing the needs of the people for whom you are designing a
solution. Therefore, those who chose to use HCD may have had a
bias toward critically understanding their population. In contrast,
those identified using DT included the Ideate phase 100% of the time
and the Test phase 80% of the time compared with 67% and 67%,
respectively, for HCD. As DT is a methodological approach that
encourages active learning (e.g., learning by doing), the authors who
chose to use DT may have been biased toward creating and testing
the solution, more so than understanding the problem. Articles that
used either HCD or DT included the Prototype phase the majority of
the time (92% and 80%, respectively). There was no discernable
uniformity in the phases used in the HCD + DT articles, highlighting
the phases' variability even when the authors purported to use both
HCD and DT.

To fully integrate HCD and DT into healthcare intervention creation,
we must include a systematic approach to designing with these tools.
One option could be to create a comprehensive HCD and DT checklist or

reporting guideline for healthcare intervention creation that practitioners
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can use. Using a standardized reporting guideline and checklist for HCD
and DT, similar to, for example, the Template for Intervention Description
and Replication (TIDieR), which was created to “improve the complete-
ness in reporting of interventions in research studies” could decrease
variation in the process.®’

Only 42% of the articles reviewed included all five of the DT phases;
even the articles that stated they used the DT methodology only used all
of the DT phases 40% of the time. Checklists and reporting guidelines are
an established, standardized way to improve adherence in healthcare
settings. By incorporating this type of systematic approach to HCD and
DT, the inclusion of all DT phases could be increased, and consistency
could be improved.”®”* Though we argue for a more systemized
approach to using HCD and DT, we must also understand the barriers
a systemized approach brings, whom it includes and excludes, and the
equity and power dynamic it produces.

There are several limitations to this study; firstly, related to the scope
of the review, to compare similar healthcare systems, all articles included
were performed within the United States and published in English, which
could have omitted relevant articles. Whether there are differences in
how HCD and DT are used in healthcare outside of the United States is
unknown; future studies will be needed to examine this further. Due to
the nature of the project aims, only healthcare/biomedical research
databases were searched for the analysis. Additional articles may have
been published in other fields, such as design, that were not accessible in
those databases.

There is a potential for publication bias regarding these topics;
for example, though nurses led only six of the articles reviewed, it is
unknown how many nurses are leading HCD and DT projects in
health systems that have not been published. Finally, whether
publication bias also affects which phases of an HCD and DT project
is published is unknown; articles describing the implementation phase
may be submitted and accepted for publication more often than

articles describing the define phase.

5 | CONCLUSION

The creation of health interventions that incorporate the needs of the
people experiencing the problem can improve implementation,
uptake, and hopefully outcomes. This analysis is a first step in
deciphering how HCD and DT are being used in healthcare, which
methodology or approach is being applied, and by whom. While HCD
and DT are being used in healthcare, they are not uniformly used by
all providers. Additionally, not all DT phases are used equally, leading
to discrepancies in the creation of health interventions. Having a
better understanding of the integration of these methodologies in
healthcare will allow for a more rigorous integration of these
frameworks in the future.
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