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INTRODUCTION

The timely, effective adoption and implementa-
tion of evidence-based practices, interventions,
tools, programs, and policies (hereafter referenced
as evidence-based practices) is important to im-
prove health care delivery and patient outcomes.
Implementation science (IS), user-centered design
(UCD), and human-centered design (HCD) are
three research approaches that focus on translating
research evidence into the real world. In their recent
article titled “A glossary of user-centered design strat-
egies for implementation experts,” Dopp et al. [1]
established a precedent for combining IS and UCD
approaches and offered a new glossary of UCD strat-
egies IS experts could use. In this commentary, we
build upon this work by combining IS and HCD ap-
proaches and offering a how-to guide for IS experts
to operationalize implementation strategies using
HCD methods. Combining IS and HCD approaches
is novel to health care research and practice, and we
believe that these complementary approaches can
be applied together to optimize the integration of
evidence-based practices within clinical and public
health settings.

IMPLEMENTATION SCIENCE

IS explores methods to effectively translate evidence-
based care, interventions, and policies into practice
to improve health [2]. By accounting for context
and multilevel determinants, researchers and prac-
titioners may better address implementation chal-
lenges for evidence-based practices and maximize
their potential benefits on population health. The
field leverages dozens of frameworks, theories, and
conceptual models [3] to inform IS and uses a var-
iety of measures and study designs [4] to understand
implementation processes and develop and test

Implications

Practice: Human-centered design (HCD)
methods can be used to consistently operation-
alize implementation strategies.

Policy: HCD and implementation science (IS),
when used together, can provide an avenue for
developing stakeholder engaged policy interven-
tions and implementation strategies.

Research: Integrating HCD and IS is a novel ap-
proach and future research should be aimed at
understanding which HCD strategies are most
effective for operationalizing implementation
strategies and how IS can be used to inform and
evaluate HCD research.

implementation strategies [5]. More specifically, IS
theories and frameworks can help (a) identify factors
that may influence implementation processes or out-
comes, (b) provide guidance for conceptualizing an
implementation challenge and inform study hypoth-
eses, including how to overcome barriers to imple-
mentation, and (c) select and tailor implementation
strategies to address delivery gaps.

Implementation strategies promote the integra-
tion of evidence-based practices into public health
and health care settings. Powell et al. [6] identi-
fied 73 implementation strategies in their Expert
Recommendations for Implementing Change study,
of which many involve stakeholder engagement,
such as conducting educational meetings, clinical re-
minders, and conducting local needs assessments to
improve implementation outcomes, such as accept-
ability, adoption, appropriateness, costs, feasibility,
fidelity, penetration, and sustainability [7]. These
strategies can be selected to address specific multi-
level barriers to implementation and improve imple-
mentation outcomes, which, in turn, strengthens the
health impact of evidence-based practices [7]. For ex-
ample, if a needs assessment uncovers low provider
awareness of an evidence-based practice to improve
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asthma inhaler adherence, then educational meet-
ings with providers may be an effective implementa-
tion strategy for increasing adoption of this practice.
Methods for selecting and refining implementation
strategies for a given context are continuing to be
developed. Some recommended approaches for
selecting strategies include conjoint analysis, simu-
lation modeling, intervention mapping, and concept
mapping, among others [8-10].

In addition to implementation frameworks, out-
comes, and strategies, a broad variety of study de-
signs can be used to study implementation, including
effectiveness-implementation hybrid designs (which
includes effectiveness and implementation re-
search aims and data collection); mixed methods
(integrating qualitative and quantitative methods);
factorial designs (e.g., sequential multiple assign-
ment randomized implementation trial); two-level
nested randomized designs; cluster randomized con-
trol trials; crossover designs; and simulation models
among others [5,11,12]. Taken together, the field has
utilized a set of research methods to rigorously study
and evaluate the implementation of evidence-based
practices into public health and clinical settings.

HUMAN-CENTERED DESIGN

HCD is a repeatable, creative approach to problem-
solving that brings together what is desirable to
humans with what is technologically feasible and eco-
nomically viable [13]. Dopp et al. [1] offer a glossary
of USD strategies for IS experts, which focuses on
the individual for which a solution is designed (e.g.,
patient or practitioner), whereas HCD focuses on the
individual, those who are around them, and the sys-
tems in which the individual is a part. Dopp et al. [1]
offered this when comparing HCD to UCD:

The closely related approach of human-centered design
more explicitly seeks to integrate an innovation into
human activities and systems by considering indi-
viduals beyond primary users (including those who
interact indirectly with the innovation, such as clinic
leaders who oversee implementation, as well as those
who are unintentionally affected by it, such as family
members of patients) in the design process.

Given the multiple levels of influence (e.g., patient,
provider, clinic, organization, and system) that can
impact successful implementation, IS experts could
benefit from combining a multilevel, HCD approach
to operationalizing implementation strategies.

Over the past 30 years, HCD has evolved from di-
verse disciplines, including computer science, visual
design, and architecture, and has been primarily
embraced in the private sector [14,15]. However,
the public sector has started to embrace HCD [16].
Recently, public health researchers have started
to apply HCD approaches and methodologies to
community-based participatory research projects as

a way to better understand the experiences of end
users (i.e., intended beneficiaries) and to codevelop
health interventions with them [17,18]. For this com-
mentary, the authors rely on the HCD process as de-
fined by IDEO, a leading global design company,
which has successfully used HCD to create ground-
breaking products like Palm pilots and Oral-B tooth-
brushes [19].

IDEO’s HCD process for problem-solving con-
sists of three distinct phases: the inspiration phase,
the ideation phase, and the implementation phase
[13,19]. After identifying a particular problem for
which a solution is desired, designers’ (i.e., those en-
gaged in HCD) first aim is to build empathy toward
and draw inspiration from individual users (e.g., pa-
tients, patients’ families, clinicians, and staff) through
in-depth conversations and experiences in Phase 1
of HCD [18]. The purpose of this first phase is not
to arrive at a solution; instead, the goals are to more
completely understand the intended users, the bar-
riers (i.e., “pain points” in HCD) they have experi-
enced given the problem, and the solutions (i.e.,
“workarounds”) they have found [13]. Second, in the
ideation phase, designers generate numerous ideas
for how to solve the problem, informed by the users’
thoughts, feelings, and experiences. Third, in the im-
plementation phase, designers quickly prototype (i.e.,
test) the different ideas with users to solicit immediate
feedback. This is achieved through designing short
experiments with low-fidelity prototypes. Low-fidelity
prototypes are simple versions of a solution, often
paper based, that are quickly produced to test broad
concepts [13]. Prototyping allows for the recombin-
ation and refinement of these concepts into a solution
that is desirable, feasible, and viable for a specific set
of users. These short iteration cycles help to secure
buy-in by repeatedly engaging collaborators, which
also allows for a smoother, broader implementation
of the product or service at the conclusion of the pro-
ject [13,18]. To make HCD more accessible to the
general public, IDEO’s nonprofit arm, IDEO.org,
published The Field Guide to Human-Centered Design in
2015 [13]. This field guide includes HCD mindsets,
methods, case studies, and resources.

COMBINING HCD AND IS APPROACHES

We typically consider IS when there is an evidence-
based practice with proven efficacy that has not
yet been effectively implemented in health care
or community settings. Through IS, researchers
can develop and test strategies to improve care de-
livery of evidence-based practices [5]. We might
consider HCD when developing a new interven-
tion. Both fields acknowledge the importance of
multiple stakeholder perspectives, iterative study
cycles to optimize outcomes of interest, and consid-
eration of the end users to improve implementation
in real-world settings. Based on these complemen-
tary strengths, we believe that IS and HCD can be
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combined to provide “client-centered” approaches
for implementing health care and public health
practices, and we offer two ways to conceptualize
how to integrate the two approaches.

First, we could view HCD as a process that occurs
toward the beginning of the translational research
pathway (i.e., discovery), and IS on the distal end
of the pathway. Indeed, the final phase of HCD
includes an implementation phase, so there are
opportunities to integrate these two fields in the
effort to develop patient, provider, and system-
centered implementation strategies across the re-
search continuum. IS frameworks, measures, and
study designs could play a key role in strength-
ening the rigor of HCD research projects in the
implementation phase.

Second, we could view HCD as a practical method
for operationalizing implementation strategies. As
previously outlined, IS leverages strategies to opti-
mize the delivery of interventions and stakeholder
engagement is paramount. HCD offers IS a set of
methods (i.e., activities) to engage with intended
beneficiaries [13,18,19]. Therefore, HCD may pro-
vide a new approach for selecting, optimizing, and
operationalizing implementation strategies.

HCD methods may be particularly useful for oper-
ationalizing implementation strategies [6] within four
of the nine broader implementation strategy categories
identified by Waltz et al. [20]: use evaluative strategies,
adapt and tailor to context, develop stakeholder inter-
relationships, and engage consumers. Publications
have provided guidance on how to select, tailor, and
specify the 73 implementations strategies [6,9], but
there is still little guidance for how to execute specific
implementation strategies; that is—how do researchers
actually apply these implementation strategies in the
field? For example, if researchers want to employ
“involving patients/consumers and family members”
as an implementation strategy in their research, how
do they operationalize this implementation strategy?
Operationalizing implementation strategies through
the use of low-cost, accessible HCD methods could
help researchers and practitioners assess which imple-
mentation strategies are most acceptable and feasible,
as well as how these strategies should be executed.
Using HCD methods to operationalize implementa-
tion strategies will also provide implementation scien-
tists a shared language with those who practice HCD
and vice versa. Fig. 1 below summarizes the interrela-
tionship between HCD and IS and illustrates how
combining these approaches can impact population
health. In order to further illustrate how HCD can en-
hance IS and how IS can enhance HCD, we present
the case study below.

CASE STUDY: THE REAL TALK APP
This case study reports the development of a new
mobile app where the first author and her team used

HCD as the approach for intervention development
and implementation. We will report the activities
completed by the team in the development and
implementation of the Real Talk app and note (a)
where HCD methods offered ways to operationalize
IS strategies and (b) where IS could have enhanced
this HCD project in identifying determinants of im-
plementation and offering ways to evaluate both ef-
fectiveness and implementation outcomes.

About the Real Talk app

In 2017, the first author and the two other cofounders
of the technology nonprofit MyHealthEd, Inc., ap-
plied HCD to build and launch the first version of
their Real Talk app for teenage users aged 13-15
[24]. To date, the app has more than 15,000 users
in all 50 states and in more than 125 countries. The
purpose of the app is to build a community for teens
around taboo health issues, such as sexual health
and mental health, and let users know that they are
not alone. In the app, users can browse, share, and
react to stories on a variety of topics, as well as con-
nect with high-quality online resources from organ-
izations like amaze.org and TeensHealth.

How HCD can enhance IS

While the MyHealthEd, Inc., team did not apply an
explicit IS framework through their design work,
they did apply several implementation strategies,
including: (a) involve patients/consumers and family;
(b) conduct cyclical small tests of change; and (c)
intervene with patients/consumers to enhance up-
take/adherence (Table 1). The team applied these
implementation strategies by using the Inspiration,
Ideation, and Implementation methods from IDEO.
org’s field guide [13] as described below. The ex-
amples below illustrate how HCD methods could
be used to operationalize IS strategies.

Involving patients/consumers and family

In order to operationalize “involving patients/con-
sumers and family” as an implementation strategy,
the MyHealthEd, Inc., team involved teenagers
aged 13-15 (intended users) early in the HCD pro-
cess. IDEO.org’s field guide [13] offers a number
of specific HCD methods (i.e., activities) to involve
end users that include activities like Card Sorts,
Conversation Starters, a Guided Tour, or a Resource
Flow. The team used the field guide’s Card Sort
method to answer questions regarding where teen-
agers felt most comfortable talking about sex and/or
relationships. In order to do this, the team created
cards with the following options: school, home, bus,
church, friend’s house, and other. Then, the team
asked the teenagers to rank the cards in terms of
comfort level. After meeting with teenagers across
the country and completing the same activity, the
team quickly realized that teenagers did not want to
talk about sex and/or relationships in school, so they
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moved away from thinking that they might imple-
ment their intervention in schools. This, along with
other insights gained through the formative research
process, led to a direct-to-consumer approach via a
native smartphone app rather than a school-based
approach.

Conduct cyclical small tests of change

As part of the ideation phase, the team then con-
ducted dozens of small cyclical tests of change
to get feedback from teenagers and other stake-
holders (e.g., parents, health teachers, school ad-
ministrators, and faith leaders) on different features
and design elements in the app. This HCD phase
directly relates to the implementation strategy for
conducting cyclical small tests of change but adds
a more specific methodology. The Real Talk app’s
user interface and user experience designers used
the software InVision to create clickable prototypes
of the different app screens. Then, the team used
the IDEO.org’s field guide [13] Rapid Prototyping
method to share the InVision prototypes with in-
tended users, collect reactions and data, and make
adjustments. For example, the team heard from in-
tended users that they would prefer to interact with
sexual health content via stories rather than facts or
statistics. Teens also wanted the ability to share their
own stories through the app, so the MyHealthEd,
Inc., team rapidly tested different versions of the
story submission experience. One major test com-
pared a form-based study submission experience

(e.g., users submit their entire story by typing it into
a box) with a chatbot experience (e.g., users respond
to prompts from a chatbot to share their stories piece
by piece). After testing these two options, the team
found that the majority of their intended users pre-
ferred the more interactive chatbot because it was
as easy and familiar as text messaging a friend. This
resulted in building the interactive story submission
feature rather than the form-based feature.

Intervene with patients/consumers to enhance uptake/
adherence

Prior to implementation and dissemination, the
MyHealthEd, Inc., team was also very intentional
about engaging with teenagers to develop strategies
together to increase uptake (i.e., app downloads)
and adherence (app usage). Through using the
Co-Creation Session method from IDEO.org’s field
guide [13], the team convened a group of teenagers
to design alongside them by empowering them to
jointly create and brand the solution. Specifically,
the team worked with teenagers to name the health
app. Teenagers came up with the name “Real Talk”
because it captured the raw or “cringey” nature of the
stories submitted by other teenage users, but it did
not overtly signal that the app covers sexual health
education topics. Teenagers wanted a resource like
this to be discreet and this insight informed the
app logo (two generic white chat bubbles without
signals to sexual health content). Lastly, the team
held multiple Co-Creation Sessions for teenagers

Offers methods to engage stakeholders
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Fig 1 | How human-centered design and implementation science can lead to public health impact.
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Table 1 | Implementation strategies and aligned design thinking methods from IDEQ.org’s The Field Guide to Human-Centered Design

Implementation Implementation strategy Human-centered design
strategy [6] description [6] method [13]
Involve patients/  Engage or include patients/ Card sort

Real Talk case study example

Card sort: Teenagers sorted cards that

consumers consumers and families in Co-creation session presented options related to where they
and family the implementation effort Conversation starters were most comfortable talking about sex
Guided tour and/or relationships, who they were most
Resource flow comfortable talking with, and what topics
interested them the most. Results of these
card sorts informed the content and mode of
delivery for the intervention.

Conduct cyclical Implement changes in a Rapid prototyping Rapid prototyping: Team members used
small tests of cyclical fashion using Integrate and iterate InVision to design multiple versions of a
change small tests of change Define success feature, like the story submission experience,

before taking changes Measure and evaluation and tested the viability of these options (e.g.,
systemwide. Tests of form vs. chatbot) with potential users. Data
change benefit from from these tests were used to make
systematic measurement, decisions.

and results of the tests of

change are studied for

insights on how to do

better. This process con-

tinues serially over time,

and refinement is added

with each cycle.

Intervene with Develop strategies with Co-creation session Co-creation: Team members hosted co-creation
patients/con- patients to encourage and Live prototyping sessions with potential users where they
sumers to problem solve around were given paper with blank iPhone screens
enhance adherence and were asked to (a) draw their ideal app to
update/ learn about sex education and (b) pitch their
adherence app to the other potential users for feedback.

Team members listened to the pitches and
used similar language for the iTunes App
Store description.

to design and pitch their own sexual health apps.
Both the drawings and language that the teenagers
used to pitch their app concepts to other teenagers
shaped the language and images shown for the app
as it is advertised in the iTunes App Store. The
description reads:

Real Talk is a community for teens packed with real
stories about cringey moments. Browse through
stories, search for topics that matter most to you,
and use emojis to share your reactions. You can also
share your own story directly in the app - it’s as easy
as texting with a friend. Join thousands of teens who
already use and love Real Talk. With totally relatable
stories, you won’t feel as alone as you go through the
struggles of growing up [24].

Additional language offered by teenagers in
Co-Creation sessions was used in other marketing
and outreach materials. Applying this HCD
Co-Creation Session method led to an app de-
scription that was more teen-friendly than what the
MyHealthEd, Inc., team initially envisioned before
collaborating with the teens. The use of this spe-
cific HCD method provided a protocol to inform
the language used to attract new users of the app.
In the first year of launching the app, Real Talk was

downloaded more than 10,000 times by teenagers
across the globe.

How IS can enhance HCD
While the MyHealthEd, Inc., team considered im-
plementation from the start, they did not employ an
IS framework or study design. As mentioned earlier,
IS can enhance HCD by identifying multilevel de-
terminants of implementation and offering more
rigorous evaluation of an evidence-based practice.
IS frameworks that focus on multilevel determin-
ants of implementation can provide structure to
studying the implementation of an evidence-based
practice. HCD largely considers determinants for
implementation on the individual level in the case
of Real Talk app from the perspective of teens and
their families. However, when considering the im-
plementation of an evidence-based practice, it is
essential to consider the multilevel determinants
that impact an individual’s use of that practice.
Investigating multilevel determinants iteratively
throughout the development and evaluation of the
Real Talk app could help hone in on the appro-
priate implementation strategies, as well as provide
a more holistic view of the effectiveness of the prac-
tice. For example, exploration of multilevel deter-
minants for implementing Real Talk outside of
page 1119 of 1121
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patients and families could prevent disconnects be-
tween the patient and their providers, clinics, retail
stores, and pharmacists, who also play a role in their
sexual health. As individuals act within systems, it
is important to study, act upon, and evaluate across
multiple levels rather than within a vacuum on the
individual level. A number of IS frameworks do well
in systematically providing a multilevel perspective
on implementation determinants and processes.

Next, IS frameworks, measures, and study designs
could provide structure for evaluating the effective-
ness and implementation of practices, particularly
throughout the rapid prototyping and cyclical ex-
periments. In addition to assessing determinants
of implementation, as mentioned above, IS frame-
works are available to provide structure to the
evaluation of the implementation of evidence-based
practices and newly developed innovative solutions
to improve health [7,23]. Implementation outcomes
have been outlined by the field and include meas-
ures such as acceptability, appropriateness, feasi-
bility, and costs, among others [7]. Assessing these
implementation outcomes, as well as effectiveness
outcomes, is essential for understanding the total
impact of Real Talk on adolescent sexual health
outcomes. Hybrid effectiveness-implementation de-
signs allow for more rigorous testing and documen-
tation of rapid prototyping cycles by incorporating
the exploration of not only effectiveness outcomes
but also implementation outcomes. For example,
teenagers could have been randomized to view
one of three sets of marketing materials each with
different content. Then, the team could assess the
implementation outcomes (e.g., acceptability, ap-
propriateness, and download rates) and the effect-
iveness outcomes (e.g., sexual health knowledge) of
the teenagers and determine which of these three
sets of marketing materials leads to the strongest out-
comes. These data on implementation outcomes are
key for optimizing, scaling-up, and implementing
the intervention in different settings (i.e., scale out) if
found to be effective and, if not effective, may point
to reasons why the intervention failed to have the
intended impact on health.

CONCLUSION

Overall, HCD offers specific methods that can
readily  operationalize  implementation  strat-
egies to improve the translation of health in-
novations into practice. Using HCD to execute
implementation strategies provides a set of tools for
implementation researchers to develop and test im-
plementation strategies associated with health inter-
ventions. Additionally, IS offers specific approaches
to identifying and analyzing multilevel systems
and barriers to implementation, as well as rigorous
study designs that would enhance HCD research

by providing guidance for how to document and
evaluate the iterative, cyclical experiments [22,23].
By combining the processes and tools from HCD
and IS, we believe that health care and public health
researchers can develop a common language to im-
prove implementation outcomes and health out-
comes for patients and communities.
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