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Abstract

Background: Design thinking is a problem-solving framework that has been used to enhance patient experiences,
improve clinical outcomes, and refine medical curricula. This study reviewed the use of design thinking in health
professions education.

Methods: A search yielded 169 articles, which were excluded if they were: (1) not related to education; (2) lacking
an application of design thinking; or (3) not associated with healthcare. The final review yielded 15 articles, which
were analyzed using qualitative methods.

Results: All articles were published in 2009 or later and were diverse in their context, participants, and approach.
Six studies emphasized the early stages of design thinking, with inspiration and ideation stages fostered through a
variety of activities, such as lectures, small group discussions, and workshops. Studies examined a range of
outcomes, including self-efficacy, perceptions, and solutions to a specific problem.

Conclusions: Our findings raise important considerations for health professions education, including the extent to
which we should: 1) teach design thinking to students as a skill-based tool to prepare students for problem solving
in complex healthcare environments; and 2) use design thinking to create, implement, and refine health professions
curricula and educational programs. Despite the apparent benefits of design thinking, many questions for health
professions education remain.
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Background
A growing body of literature highlights the increasing de-
mand on healthcare providers to simultaneously master the
clinical content and thinking processes necessary to address
complex patient-care problems, particularly in the face of
uncertainty within a dynamic and rapidly evolving environ-
ment [1–5]. The demand for these diverse and adaptable
problem solving skills has led to a vast and disparate body
of research with a wide range of proposed solutions [6–8].
Design thinking is one framework for complex problem
solving applied widely by various disciplines and recently
emerging within healthcare [9–21].
As a methodology, the origin of design thinking is

often credited to Herbert A. Simon’s Sciences of the

Artificial in 1969 [22]. As a term, design thinking is
often traced to Bruce Archer (1979), who stated there
exists a designerly way of thinking and communicating
that is both different from scientific and scholarly ways of
thinking and communication, and as powerful as scien-
tific and scholarly methods of inquiry [23]. Since then,
design scholars have been influential across various areas
intersecting the professions. Donald Schön’s work on the
reflective practitioner, for example, emerged from his
portrayal of design as a technical-rational process [24].
In addition, Jornet and Roth reframed design as intrinsic-
ally social and Krippendorff emphasized the communica-
tive nature of design, both of which help frame the ways
in which health professionals can engage in the design
process to solve problems with and for patients [25, 26].
The design process recently popularized by Tim

Brown describes three stages in the design thinking
cycle: 1) inspiration, which embodies the initial problem
or opportunity; 2) ideation, which encompasses the
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development and refinement of ideas; and 3) implemen-
tation, which involves the introduction and application
of the derived solution [27]. Other organizations and
disciplines (e.g. biodesign, design-based research) have
presented design thinking as an expanded five stage
process such as: (1) empathy or discovery, where the goal
is to understand the audience for who you are designing
(2) define or interpretation, which involves describing
the point of view and needs of the individual, (3) ideate
or ideation, that includes brainstorming to produce as
many creative solutions as possible, (4) prototype or
experimentation, where a potential solution is crafted to
be able to manipulate and identify flaws, and (5) test
or evolution, which includes sharing the protoype
with the target users to obtain feedback and lead to
modifications.
While variations of the design thinking structure (and

nomenclature) exist [28], all allow for bidirectional
movement to and from each step as a problem is ad-
dressed [29]. This flexible process encourages iterative
exploration of solutions, continual refinement of the prob-
lem space, and increased understanding of user needs.
Cognitive characteristics of design thinking include
open-mindedness, suspension of judgement, and a bias to-
ward action. Within a team setting, diversity and collabor-
ation across disciplines, viewpoints, and backgrounds are
highly valued and are generally required for successful
problem solving [30]. Together, the process and mindset
of design thinking present a unique framework for prob-
lem solving that could benefit aspiring health professionals
faced with complex clinical decision making.
Design thinking has recently been applied in healthcare

to address patient experiences, clinical outcomes, and
health care spending [9, 10, 31–33]. Literature also indi-
cates that medical educators are integrating design think-
ing into their curricula [15, 34–37], and that medical
schools are partnering with design firms to better under-
stand behavior in clinical settings [34]. This design focus
aligns with the work of Manzini, which extends design
beyond mainstream product development to social
innovation and sustainability that more closely mirrors
design needs in service professions, such as healthcare and
education [38]. The small but growing relationship be-
tween medical education and the design thinking frame-
work provides a timely opportunity to assess research in
this area and identify promising opportunities. The pur-
pose of this review was to examine the use of design think-
ing in health professions education with the primary aim
of understanding how design thinking has been applied
and assessed. This is the first review to examine this topic.

Methods
Since this review aimed to provide a descriptive
overview of a diverse body of literature pertaining to a

broad topic, we employed a scoping review method-
ology: identify the study aim; identify relevant studies;
select studies for inclusion; analyze studies; collate,
summarize, and report the results. First, we identified
our overarching aim, which was to examine the use of
the design thinking in research on health professions
education. This aim included understanding both the
nature of design thinking discourse (e.g. was design
thinking centrally integrated throughout the work?), and
the components, results, and benefits of design thinking.
Then, we indentified relevant studies by conducting a

broad, preliminary search by searching MEDLINE,
Embase, CINAHL, JSTOR, Web of Science, Science
Direct, ERIC, and PsychInfo for “design thinking” and
related synonyms, such as “design cognition”, “design
behavior”, “prototyping”, “divergent thinking”, and
“biodesign”. The synonyms offered little benefit beyond
use of “design thinking” and were dropped from subse-
quent searches. To better scope the review, a hybrid
search strategy was identified in consultation with a
university librarian. For health-related databases, the
search term “design thinking” was used alone, whereas
in education- and science-related databases additional
search terms included a list of healthcare terms
(Additional file 1). Of note, this study focused explicitly
on “design thinking” and excluded design-related articles
that did not explicitly incorporate the term “design
thinking,” which means that some literature associated
with instructional design, instructional systems develop-
ment, and learning design were purposefully excluded if
it did not explicate design thinking.
The search for studies was conducted in February

2018 and returned 169 citations with a starting point of
1979, which was when design thinking terminology
emerged [23]. The abstracts of all citations were
reviewed independently by two members of the research
team (JM and MW). The goal was to identify research at
the intersection of design thinking and health profes-
sions education; in other words, we searched for articles
that described design thinking strategies married with
pedagogy or educational programs/curricula in health-
care. In the abstract review, 111 articles were selected to
advance by at least one reviewer. We excluded reviewed
articles in a hierarchical fashion if they were: (1) not
related to education (n = 88); (2) lacking an application
of design thinking (e.g. design thinking only listed in
references or author position titles) (n = 3); or (3) not
associated with healthcare (n = 5). Initial agreement was
100% for inclusion. The final review resulted in 15 arti-
cles fitting the inclusion criteria (Fig. 1) [15, 36, 39–43].
The review was conducted in two phases. In the first

phase, the aim was to characterize the nature of dis-
course in the article. Using a theory talk coding schema
adapted from Kumasi and colleagues [44, 45], the
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articles were coded as major theory talk, moderate
theory talk, or minimal theory talk. Articles using major
theory talk were those that used design thinking as a
core element of the study, for example to inform design
and data analysis, test an existing theory or instrument,
and/or create new theory. Moderate theory talk involved
conference proceedings, commentaries, and editorials.
Minimal theory talk provided little to no reference to de-
sign thinking or its related constructs. This coding
scheme enabled us to focus on articles in which design
thinking was a core element of the work.
In the second phase, we conducted a qualitative review

of the articles characterized by major theory talk [44].
Qualitative analysis was used because it focuses on the
language and contextual meaning of texts [46, 47]. The
findings were organized and summarized according to
three questions: 1) What model or model components

of design thinking are emphasized in health professions
education? 2) What results are examined in this litera-
ture? and 3) What benefits of design thinking do
researchers identify for health professions education?

Results
Agreement by two reviewers for theory talk category
was 100%. Of note, no articles qualified as minimal the-
ory, 8 used moderate theory talk (e.g. commentaries,
conference proceedings), and 7 were identified as major.
All major theory talk articles were published between
2009 and 2017 (Table 1). Research was conducted in the
United States (n = 4), United Kingdom (n = 1), Denmark
(n = 1), and Netherlands (n = 1). Most articles included
medicine (n = 7), while 4 engaged other professions, such
as nursing, pharmacy, physiotherapy, occupational
therapy, art, and engineering. Participants were primarily

Fig. 1 Article Review Flow Diagram

McLaughlin et al. BMC Medical Education           (2019) 19:98 Page 3 of 8



Ta
b
le

1
D
es
cr
ip
tio

n
of

ar
tic
le
s
in
cl
ud

ed
in

th
e
fin
al
re
vi
ew

ex
am

in
in
g
th
e
us
e
of

de
si
gn

th
in
ki
ng

in
he

al
th

pr
of
es
si
on

s
ed

uc
at
io
n

Pu
bl
ic
at
io
n
da
te

Pr
og

ra
m
/A
im

D
is
ci
pl
in
es

In
cl
ud

ed
St
ud

y
Lo
ca
tio

n
Pa
rt
ic
ip
an
ts

D
T
M
od

el
U
se
d

O
ut
co
m
e(
s)
D
es
cr
ib
ed

Ex
am

pl
es

of
Be
ne

fit
s
of

D
T

Id
en

tif
ie
d

20
09

Ed
uc
at
e
in
te
ns
iv
is
ts
to

us
e

de
si
gn

th
in
ki
ng

to
m
ar
sh
al

su
pp

or
t
fo
r
ad
op

tin
g

te
ch
no

lo
gy

M
ed

ic
in
e

U
ni
te
d
St
at
es

Pr
ac
tit
io
ne

rs
,

ad
m
in
is
tr
at
or
s

Br
ow

n
(3
-s
ta
ge

)
A
cq
ui
si
tio

n
of

te
ch
no

lo
gy

so
lu
tio

ns
U
nd

er
st
an
di
ng

us
er

ne
ed

s;
ite
ra
tiv
e
pr
ot
ot
yp
in
g
to

re
fin
e

ap
pr
oa
ch

an
d
de

ci
si
on

m
ak
in
g

20
14

Te
ac
h
de

si
gn

th
in
ki
ng

to
in
pa
tie
nt

sp
in
al
co
rd

in
ju
ry

pa
tie
nt
s
us
in
g
a
se
rie
s
of

4
to

5
w
or
ks
ho

ps

M
ed

ic
in
e

U
ni
te
d
Ki
ng

do
m

Pa
tie
nt
s

Br
ow

n
(3
-s
ta
ge

)
Pa
tie
nt

se
lf-
ef
fic
ac
y
an
d

pe
rc
ep

tio
ns
,P
M
na
c,
A
D
A
PS
S,

PA
M
,E
Q
-5
D
,H

RQ
L,
le
ng

th
of

st
ay
,r
ea
dm

is
si
on

ra
te

Im
pr
ov
ed

ou
tc
om

es
;

in
te
rd
is
ci
pl
in
ar
y
co
lla
bo

ra
tio

n;
fle
xi
bi
lit
y
to

im
pr
ov
e
an
d

al
ig
n
pr
og

ra
m

w
ith

co
nt
ex
t

20
16

C
on

du
ct

a
2-
da
y
co
m
pe

tit
iv
e

in
te
rd
is
ci
pl
in
ar
y
te
am

ev
en

t
(i.
e.
“h
ac
ka
th
on

”)

M
ed

ic
in
e,

en
gi
ne

er
in
g,

de
si
gn

,
bu

si
ne

ss

U
ni
te
d
St
at
es

St
ud

en
ts
,

pr
ac
tit
io
ne

rs
,

sc
ie
nt
is
ts
,e
ng

in
ee
rs

N
ot

D
ef
in
ed

D
em

og
ra
ph

ic
s

In
te
rd
is
ci
pl
in
ar
y
co
lla
bo

ra
tio

n

20
16

D
es
ig
n
a
2-
da
y
se
m
in
ar

ai
m
ed

at
ge

ne
ra
tin

g
in
te
rp
ro
fe
ss
io
na
le
du

ca
tio

n
(IP
E)

ev
al
ua
tio

n
st
ra
te
gi
es

M
ed

ic
in
e,
nu

rs
in
g,

ph
ar
m
ac
y,
ph

ys
ic
ia
n

as
si
st
an
t

U
ni
te
d
St
at
es

Pr
ac
tit
io
ne

rs
M
od

ifi
ed

(5
-s
ta
ge

)
M
od

el
fo
r
ev
al
ua
tin

g
IP
E

Fl
ex
ib
le
pr
oc
es
s

20
16

D
es
ig
n
an
d
im

pl
em

en
t
a

se
m
es
te
r-
lo
ng

“H
ac
ki
ng

H
ea
lth

ca
re
”
co
ur
se

M
ed

ic
in
e,
so
ci
al

sc
ie
nc
es
,a
nd

ar
t

N
et
he

rla
nd

s
St
ud

en
ts

Br
ow

n
(3
-s
ta
ge

)
St
ud

en
t
pr
oj
ec
t
so
lu
tio

ns
;

st
ud

en
t
pe

rc
ep

tio
ns

A
ct
iv
at
in
g
en

vi
ro
nm

en
t;

in
te
rd
is
ci
pl
in
ar
y
co
lla
bo

ra
tio

n;
em

pa
th
et
ic
“d
es
ig
n
m
in
-s
et
”

20
17

In
ve
st
ig
at
e
ca
m
p
de

si
gn

ed
to

pr
ov
id
e
ha
nd

s-
on

ex
pe

rie
nc
e

in
cr
ea
tiv
ity
,i
nn

ov
at
io
n,
an
d

en
tr
ep

re
ne

ur
sh
ip

Ph
ys
io
th
er
ap
y,

oc
cu
pa
tio

na
lt
he

ra
py
,

ra
di
og

ra
ph

y,
nu

rs
in
g,

an
d
m
id
w
ife
ry

D
en

m
ar
k

St
ud

en
ts

Br
ow

n
(3
-s
ta
ge

)
Pe
rc
ei
ve
d
re
le
va
nc
e
of

ca
m
p,

fo
rm

at
,a
nd

ef
fo
rt

In
te
rd
is
ci
pl
in
ar
y
co
op

er
at
io
n;

re
al
-w

or
ld
/r
el
ev
an
t
pr
ob

le
m
s;

ac
tiv
e
le
ar
ni
ng

en
vi
ro
nm

en
t

20
17

C
ha
ra
ct
er
iz
e
in
no

va
tio

n
an
d

en
tr
ep

re
ne

ur
sh
ip

pr
og

ra
m
s
in

U
S
m
ed

ic
al
ed

uc
at
io
n

M
ed

ic
in
e

U
ni
te
d
St
at
es

Pr
og

ra
m

D
ire
ct
or
s

N
ot

D
ef
in
ed

C
ha
ra
ct
er
is
tic
s
of

in
no

va
tio

n
an
d
en

tr
ep

re
ne

ur
sh
ip

pr
og

ra
m
s

A
dv
an
ci
ng

re
ad
in
es
s
fo
r

co
m
pl
ex

pr
ob

le
m
s;

us
er
-c
en

tr
ic
;a
ct
iv
e;

in
te
rd
is
ci
pl
in
ar
y

D
T
=
D
es
ig
n
Th

in
ki
ng

McLaughlin et al. BMC Medical Education           (2019) 19:98 Page 4 of 8



practitioners (n = 4), with research also including
students (n = 3), program directors (n = 1), and patients
(n = 1).

What model or model components of design thinking are
emphasized in health professions education?
Five articles cited the design thinking model defined by
Brown [24], with three of those articles explicating the
design stages used. Some variations appeared, with one
study using 1) discovery; 2) interpretation; 3) ideation; 4)
experimentation; and 5) evolution. One article did not
include a design thinking reference, instead providing a
general description of the design thinking process.
Another article provided a review of innovation and
entrepreneurship programs and did not explicate a spe-
cific design thinking framework.
Design thinking was used in 6 studies as a method-

ology for designing educational strategies or programs
(Table 1). Only 2 studies explicitly taught the subject of
design thinking to participants as a tool for problem
solving; in four articles, participants were led through
the design thinking process, however the extent to which
the researchers explicated the process to participants
was unclear. Six studies emphasized the early stages of
design thinking, with inspiration and ideation stages fos-
tered through a variety of activities, such as lectures,
small group discussions, and workshops. Only two
studies appeared to engage participants in later stages of
the process (i.e. implementation). Wolstenholme and
colleagues, for example, highlighted the iterative process
of their work with patients, which included multiple
rounds of evaluation and change to program structure
[39]. Van de Grift and Kroeze had students explicate the
implementation process and presented the final proto-
type to pertinent stakeholders [33].

What outcomes are examined in this literature?
The reviewed studies employed various study designs
and subsequently reported a wide range of outcomes.
Four articles used mixed methods, 2 reported only quali-
tative findings, and 1 provided only quantitative results.
Five articles described immediate outcomes, 1 provided
longitudinal data, and 1 reported descriptive and the-
matic characteristics of innovation and entrepeneurship
programs. It may be worth noting that none of the
reported outcomes measured the design thinking cycle
or any of its individual components; rather, the
researchers used design thinking as a methodology to
produce and examine other outcomes. Those outcomes
included self-efficacy and confidence, participant
experiences, program characteristics, and solutions to a
specific problem (e.g. interprofessional education
evaluation framework). Van de Grift and colleagues, for
example, reported positive student experiences in an

interdisciplinary Healthcare Hacking course attributed to
the activating teaching environment, development of
collaboration skills, and academic development [36].

What benefits of design thinking do researchers identify
for health professions education?
Despite the wide-range of outcomes and contexts exam-
ined in this literature, researchers generally converged
on the benefits associated with using design thinking in
health professions education. All highlighted the import-
ance and benefit of collaboration, particularly as it re-
lated to the multidisciplinary teams and the diversity of
thinking that advanced the work as well as the identifi-
cation and participation of multiple stakeholders within
the process. Several acknowledged the value of providing
opportunities to develop interdisciplinary communica-
tion skills through collaborative design processes.
Design thinking was credited with helping participants

refine problems and identify the appropriate needs with
a human- or user-centered approach. As noted by van
de Grift and colleagues, Outcomes of the case studies
were generally both practical and unexpected, which was
made possible by the methodology of iterative
human-centered design thinking (p. 1237) [36]. Rethink-
ing the problem-solving process as learner-centered was
largely offered as an approach that could advance
creativity and communication skill development, im-
prove patient outcomes, and enhance practice models.
Several studies further emphasized the importance of
context in the problem-solving process and acknowl-
edged the flexibility of design thinking as a benefit for
adapting the model to various time scales, industries,
and circumstances.

Discussion
This review explored the use of design thinking in
research on health professions education as a first step
toward understanding how design thinking has been ap-
plied in health professions training and education. Given
its growing use in other disciplines (e.g., business, ser-
vice design, and social policy) and increasing popularity
in healthcare, we were surprised to uncover such a small
body of literature. However, this appears to be an emer-
ging research front, as evidenced by: [1] the contempor-
ary nature of this topic, with all reviewed articles dating
2009 or later; and [2] the level of academic discourse,
with more than half of the included articles coded as
editorials, commentaries, or other moderate theory talk
works.
This review indicates that educators are using design

thinking as a tool and topic in the education and
training of practitioners, patients, and students. In
Doctors as Makers, Baruch implores medical curricula to
foster creative and critical thinkers that can work
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through not-knowing, seek compassionate solutions, and
explore questions differently within an environment
supportive of iterative development [1]. Design thinking
is well-suited to meet these needs, as the concepts, skills,
and mindset of design thinking can foster solutions to
ill-defined, complex, and unusual problems. Farrell &
Hooker highlight the importance of design and science
for addressing these types of wicked problems, stating
that “…design method, like scientific research method, is
a product of a common core cognitive process and man-
agement of pragmatic complicating conditions” [48].
These apparent benefits, along with the emphasis on
science and design, may explain the growing number of
medical education programs incorporating the field of
design thinking in its instruction [15, 34–36, 49].
In addition to equipping individuals with design

thinking skills, this review suggests that design thinking
can be used to inform curricula and programs (e.g.,
hackathons, workshops), shape organizational processes,
and redesign curricula. Considering education as a
user-centered product/service and approaching curricu-
lum development as a design challenge could elucidate
novel solutions to the many challenges facing health
professions education. Harvard Medical School, for ex-
ample, recently described a student-centered design
approach to inform pedagogical changes [49], while
Badwan and colleagues posited the use of design think-
ing for the development and implementation of teaching
and learning technologies in medical education [50].
As noted by Simon (1996), Everyone designs who de-

vises courses of action aimed at changing existing situa-
tions into preferred ones. The intellectual activity that
produces material artifacts is no different fundamentally
from the one that prescribes remedies for a sick patient…
Design, so construed, is the core of all professional trai-
ning…(p. 111) [22]. Clearly, there are opportunities for
exploring the intersectionality of design thinking and
health professionals education. The small yet contem-
porary body of literature in this review gives way to nu-
merous questions that could help elucidate this further.
For example, in what ways does design thinking align
with other problem-solving processes in health profes-
sions training (e.g. clinical decision-making)? How can
design thinking be used to develop empathy and other
patient care skills in aspiring healthcare professionals?
What strategies are best suited for integrating design
thinking into our curricula – is it a standalone course, a
subtopic integrated into other courses, a hackathon, or
something else? What criteria should we use to evaluate
the quality and impact of design thinking (e.g., develop-
ing design thinking metrics)? [51, 52]. These questions,
among others, highlight the need and opportunity for
further research that elucidates the potential role of this
technique in healthcare training and practice.

This study has several limitations. The databases
used in this search were domain specific. While it is
possible that our review missed some relevant articles,
we used diverse databases from education and health
professions to minimize this risk. Also, the review fo-
cused on work using the phrase “design thinking”,
which may have excluded articles with related terms
or individual elements of the design thinking process
(e.g. empathy, prototyping). This focus also purpos-
fully excluded literature that did not explicate “design
thinking,” which may have exluded literature associ-
ated with instructional design, instructional systems
design, and learning design. Despite these limitations,
this review provides insight into the use of design
thinking to-date, highlights the potential benefits of
this model, and informs the development of a design
thinking research agenda for health professions
education. Further research must be conducted to
better understand the impact and utility of design
thinking for the health professions, determine the best
model for engendering this model to learners, and
identify outcomes to measure that will elucidate the
effectiveness of our work.

Conclusions
This study revealed a small yet contemporary body of
literature associated with design thinking and health
professions education. We hope this review further
promotes design thinking efforts to identify promising
solutions for developing problem-solving skills in
aspiring and practicing health professionals, creating
programs and curricula that meet our educational needs,
and improving patient care amid an increasingly
complex healthcare system.

Additional file

Additional file 1: Search Strategy for ERIC and Web of Science. List of
terms used for conducting literature search. (DOCX 23 kb)
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