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lic health graduates need an expanded toolkit to solve both the complex known prob-

Handling editor: Bryce Brickley how is the health promotion workforce being prepared with this innovation capabil-
ity? This scoping review aims to provide a pedagogical understanding of teaching
HCDT in public health education.

Methods: The Arksey & O'Malley framework is used to structure this review. Peer-
reviewed articles written from 2000 to 2023 across eight databases were analysed.
The data extracted included: author/year, setting, aim/purpose, participants, HCDT
framework, HCDT methods, outcomes and challenges.

Results: Nine relevant publications were included from a total of 208 records. The
first reported use of HCDT in public health and health promotion teaching was in
2015. Teaching inspiration drew from established HCDT frameworks: d.school and
IDEO which promote the iterative process of empathy/inspiration, ideation and test-
ing/implementation.

Conclusions: HCDT has been used for both designing public health curricula and for
teaching students to apply it in their practice. First, HCDT methods can be used to
problem-solve teaching and learning issues such as creating inviting learning environ-
ments and designing an HCDT unit. Second, the teaching of HCDT can prepare and
equip the public health workforce to solve problems requiring tailored solutions from
an empathetic and iterative stance working as a team. The teaching and practice of
HCDT exemplifies the process of social innovation in health promotion.

So What? As an emerging field, future studies and applications should include clarify-
ing and evaluating the HCDT stages used. More publications will enable a fuller
understanding and potentially advocate the necessity of teaching and learning HCDT

in public health and health promotion.
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1 | INTRODUCTION

Due to renewed awareness of public health and health promotion to
prevent future pandemics, the Global Academic Public Health
Network® declared the need to fortify the multidisciplinary education
of the public health workforce. Similarly, the Council of Academic
Public Health Institutions Australasia has stated that public health
education ‘must continually evolve to equip the public health
workforce with contemporary, critical knowledge, skills and teaching
and learning scholarship’.?P® Discussing the education of health
professionals for the 21st century, the Lancet commission called for
transformational learning which seeks to prepare graduates for ‘crea-
tive adaptation of global resources to address local priorities’.3(p6)
Therefore, public health graduates need an expanded toolkit to solve
both the complex known problems of today, and the adaptability to
solve the unknown problems of tomorrow. Yesterday's solutions can-
not always solve tomorrow's problems. To create positive social

change, innovation is needed.

1.1 |
health

Human-centred design thinking in public

Human-centred design thinking (HCDT) is innovation for finding solu-
tions; using a non-linear process of inspiration, ideation and imple-
mentation.* Current HCDT processes reflect the British Design

Council's’ Double Diamond (Figure 1). These iterative stages help

frame problems with intention and encourage experimentation

68 While community-based participatory

through collaboration.
research has similarly championed transformative social change in
public health, HCDT specifically focuses on empathy and creativity to
create a tangible product or service within a shorter period of time.”
HCDT is being used in public health to develop user-centred
practices and products.”° Bazzano et al.'* conducted an interdisci-
plinary scoping review of human-centred design application in global
health contexts. They surmised four main categories where HCDT is
used: disease management related to serious or chronic illness, health
systems and care management, infectious disease prevention or care,
and primary prevention and health behaviour/education. Moreover,
Hendricks et al.*2?**Y) adopted human-centred design in health inno-
vation and concluded that empathising and defining people's ‘desires,
needs and challenges’ result in authentic solution proposals. HCDT

can be seen as an innovative problem-solving skill in public health.

1.2 | HCDT in education

The use of HCDT in education has been used to develop problem-
solving skills in various academic fields. Originally applied in the busi-
ness and organisation fields,? it is expanding to other disciplines.

McLaughlin et al.*®

surveyed 19 faculty members and 196 students
from 23 courses across four universities about their design thinking
practices and outcomes to inform design thinking teaching. They

found skill acquisition significance for discovery and ideation based on

The Double Diamond by the Design Council is licensed under a CC BY 4.0 license.

FIGURE 1 The human-centred design thinking process.
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the discipline. For example, business and engineering students devel-
oped more ideas related to their problems than students from social
science. In this survey, the public health field has not been
singled out.

The number of investigations into design thinking and public
health education while limited, are emerging internationally. In Ireland,
learning outcomes of a new HCDT module aimed at postgraduate
public health students were assessed.’* The 6-h module consisted of
a 2-h seminar and 4 h of asynchronous lectures. Here, students
reflected difficulty in the definition and ideation phases of HCDT. In
the United States, a 3-h HCDT workshop was piloted in an introduc-
tory public health class to develop community understanding.’® These
examples initially suggest that HCDT is useful in helping students
learn to solve problems prevalent in public health. Variability, how-
ever, existed in learning outcomes and the time allocated to teaching
HCDT. Not much is known collectively about HCDT teaching and
learning among public health students with no known Australian
examples currently.

To advance the scholarship of learning and teaching in this field,
this scoping review aims to provide a pedagogical understanding of
teaching HCDT in public health education. There are three supporting
aims: (1) to determine public health programs using HCDT; (2) to iden-
tify the features and characteristics of HCDT teaching; and (3) to doc-
ument the results of HCDT learning. The research question posed is:
How is human-centred design thinking being taught in public health
education?

2 | METHODS

The Arksey & O'Malley® framework is used to structure this review.
While a 2006 article!” introduced an educational focus on the process
of public health program innovation, a broader time search was
decided. The search strategy aimed to find peer-reviewed studies
published between the years 2000 and 2023. The following eight
databases were searched in January 2023: CINAHL, EMBASE, ERIC,
Psyclnfo, Public Health ProQuest, PubMed, SCOPUS, Web of Science.
Title and abstracts using each of the keywords were searched. The
keywords included: undergraduate, postgraduate, education, training,
design thinking, human cent*design, design research, public health,
global health, health promotion, population health and planetary
health. A consistent search strategy was applied to all the databases
as mentioned in the Appendix. The reference list of selected articles

was searched for additional sources.

2.1 | Study selection

Articles were screened for its applicability to the following inclusion
criteria. The review considered the training or education of HCDT
among undergraduate or postgraduate students studying in a public

health-oriented program. Programs that focused on a terminal medical
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degree were excluded. Titles and abstracts were screened first for
appropriateness; full-text screening followed with the remaining

articles.

2.2 | Data extraction

Data was extracted from the selected studies using a template out-
line.X® The data extracted included: author/year, setting, aim/purpose,
participants, HCDT framework, HCDT methods, outcomes and
challenges.

3 | RESULTS

Searches from the eight databases resulted in a total of
208 records: CINAHL (15), EMBASE (38), ERIC (3), PsycInfo (8),
Public Health Proquest (12), PubMed (23), SCOPUS (74) and Web
of Science (35). One additional source was found via additional
searching of reference lists. After the removal of duplicates, a total
of 103 articles were screened. A further 80 articles were excluded
because articles had irrelevant title and abstract. The full text of
one article could not be retrieved and was also excluded. The
remaining 22 full-text articles were assessed for eligibility. Thir-
teen articles were excluded due to irrelevant population and
application not specific to teaching. A total of nine articles
were included in this review. The PRISMA flowchart was revised
for this scoping review (Figure 2). The extracted data is shown in
Table 1.

3.1 | Characterisation of the population

The included articles showcased educational offerings or use of
HCDT within public health and were published between 2015 and
2022. Most of the articles'®>17724 reflected educational offerings in

d'* and one

the United States. One offering was based in Irelan
based in South Africa.?> Of the nine offerings, eight!*1>17-24
included Master of Public Health students. The remaining offer-
ing?> mentioned university-level health students. Seven arti-
cles®20-2325 described student enrolment over one term: ranging
from three to 25. Two articles'*?” documented cumulative enrol-
ment over successive offerings of the unit ranging from a total of

56-200 students.

3.2 | HCDT framework and methods

Teaching inspiration drew primarily from established leaders in the
HCDT space. The Hasso Plattner Institute of Design at Stanford Uni-
versity or ‘d.school’ promotes five stages that comprise design think-

ing: empathise, define, ideate, prototype and test.?® Three of the
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FIGURE 2 PRISMA flow diagram.

14,15,20

educational offerings used this method. Another four offer-

21.23-25 relied upon the teaching of IDEO, a global consultancy

ings
that promotes three iterative stages of design thinking: inspiration,
ideation and implementation.* The remaining two!??? did not specify
their design framework but relied heavily upon system thinking to
demonstrate the complexity of the issue and to allow for intervention
prioritisation.

There was a variation in the depth of reporting of the HCDT

19,21,23

methods each offering used. Three of the offerings provided

broad overviews of the content provided for students. Six of the

14.15.2021.24.25 1y rovided detailed accounts of how the design

offerings
frameworks were implemented. HCDT methods included synchro-

nous and asynchronous lectures and guest speakers. Examples of

hands-on activities included case studies, interviews, brainstorming

and creating pitches.

3.3 | HCDT offerings

Eight articles described offerings that explicitly taught HCDT and
one article?* used an HCDT approach for curriculum development.
Table 2 describes specific characteristics of the HCDT offerings.
Five of the offerings?!72° described an entire unit devoted to the

15,20 and

HCDT process. Two promoted HCDT through workshops,
another'# dictating a three-week module within a unit. Teams ran-

ged from two to six participants. A variety of public health issues
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ROMERO and DONALDSON

TABLE 2 HCDT offerings.

Health Promotion
Journal of Australia

HCDT group formations
2 people

Interdisciplinary teams of
professionals, government
staff and students

4-5 people

4-5 people

4 people (2 public health
students and 2 design
students)

4-5 people

3 people

Curriculum development
team of 3 (2 faculty staff, 1
MPH)

6 people

HCDT topic

Health behaviour change
challenge

Communicate disease
outbreaks

Park usage

Public health challenge of
choice

Urban housing and inequities

Ebola crisis in Liberia

Food and health

Class objectives, assessments,
and design for new unit,
Design Thinking for the
Public Good

Redesign ways to improve

Author HCDT offerings HCDT engagement duration
Abookire et al. Workshop pilot 2h
(2020)*
Dickey et al. Module within Unspecified with a mix of
(2021)* Communication Strategies online engagement and
for Global Epidemics unit field intensives
Huang et al. Workshop 1 day
(2018)%°
Ingram et al. Module within Principles of 3 weeks
(2022)*4 Healthcare Finance and
Management
Michael and Unit, Designing with Dignity One term
Nicholas
(2016)**
Ramaswamy Unit, Designing Public Health One term
etal. Systems
(2019)*
Sandhu et al. Unit, Designing Innovative One term
ublic Health Solutions
(2015)% Public Health Soluti
rebranded to Eat.Think.
Design.
Skywark et al. Approach for curriculum 4.5 months
(2021)** development
van der Unit, Health Innovation & One term
Westhuizen Design
etal.
(2020)%

were offered as a design challenge from prescribed (e.g., disease) or
self-chosen.

3.4 | Challenges
The incorporation of HCDT into teaching offerings led to various chal-
lenges. Challenges were identified to be either conceptual (related to
HCDT knowledge application) or procedural (related to professional
processes of implementing the educational offering). Students were
challenged in using and or applying the following design mindsets:
accepting failure, releasing prior assumptions or confidence in sketch-
ing. Three design stages were highlighted as areas of concern: Empa-
thise, Problem Finding and Ideation. One offering?* noted that the
empathise stage was laborious. Another offering'* noted the issues
students developed with problem finding. Three offerings'#202°
identified the ldeation phase as a difficult concept for students to
implement whether having difficulty in thinking divergently or making
suggestions to improve ideas or choosing conventional solutions
because they were considered the easiest to implement.

As far as procedural challenges, when working with stakeholders,
it was found difficult to identify partners and develop these relation-

19,25

ships. Specifically, two offerings noted the difficult balance of

adherence to chronic
medication in the elderly

academic constraints (e.g., timeframes, expertise) and community

2123 received grant funding thus contin-

requirements. Two offerings
ued viability is reliant on sustained support by a third party. One offer-
ing* noted the challenges of converting to online learning due to
COVID restrictions. Another offering?® shared the challenge of devel-

oping content each year.

4 | DISCUSSION

This scoping review assessed the nature and extent of teaching HCDT
in public health higher education. Its synthesis acts as a foundation to
scale public health efforts to include the teaching of socially innova-
tive thinking and methods. Social innovation has been defined as ‘the
process of inventing, securing support for, and implementing novel
solutions to social needs and problems’.”(pl) The core elements of
meeting a social need through collaborative processes align with the
context of HCDT. Although relatively new to public health with first
reporting of HCDT teaching in 2015, it complements the emerging
practice of using HCDT in communities as an empathetic and creative
approach to (1) prioritise community needs and (2) develop health ini-
tiatives.” 127 Public health graduate programs teach the why of

health promotion; HCDT assists in teaching the how of health
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promotion. As HCDT methods direct the problem-solving process
through user needs and iteration, practitioners may develop empathy
and creativity skills.””*2” In doing so, it directly supports the ‘Enable
Change’ domain of the International Union for Health Promotion and
Education Core Competencies and Professional Standard.?® The
teaching and practice of HCDT exemplifies the process of social inno-
vation in health promotion. It invites the academic and professional
community to incorporate HCDT into their social innovation
vocabulary.

As demonstrated in this review, HCDT can be leveraged both for
designing public health curricula and for teaching public health stu-
dents. ‘Co-creating curriculum’ and ‘learning together’ are recom-
mended teaching and learning strategies by the peak Australasia
academic public body to prepare an adaptive workforce for a sustain-
able and equitable future.??“P® As exemplified in the one article
reviewed here, the HCDT approach directly informed the develop-
ment of course objectives, assessments, and unit design. Skywark
et al. sought solutions to questions such as ‘How might we create a
learning environment that is both physically and emotionally inviting
for all types of thinkers?’2# Insights gathered through HCDT methods
suggested a learning environment that is inclusive with equitable dis-
tribution of information. As such, they decided to host their unit
completely online with synchronous group work and asynchronous
reflections and assessments. Using public health education as a design
challenge based on unique user perspectives may illuminate alterna-
tive avenues of teaching.13 However, little remains written on how
HCDT approaches can be applied to curriculum development despite
a growing understanding of HCDT as pedagogy.>° For guidance,
drawing from other disciplines is necessary. For example, HCDT has
been used in the medical field to develop a community
service-learning placement unit which requires an understanding of
stakeholder perspectives (including students, staff and community
organisations).3! HCDT can provide academics with methods and pro-
cesses to co-design public health education with students, practi-
tioners, and organisations to develop innovative solution-focused
capability development with real-world impact.

As suggested from the findings, the incorporation of HCDT in a
public health curriculum offers students an additional set of tools to
problem solve using empathy and teamwork across people with dif-
ferent lived experiences. In health professionals, empathy is about
identifying with another's feelings and acting upon that perspec-
tive.22 Targeted educational programs have been shown to nurture
empathy in future public health practitioners.®® In each of the educa-
tional opportunities assessed, there was an emphasis on empathy
through role-playing and immersive experiences. HCDT does not ‘pre-
sume the existence of a problem until connecting with the soul of the
community’.7(p115) While Dickey et al.¥? superficially explored HCDT,
their findings highlight the reframing of public health issues using
empathetic lens. Every member of each team was assigned a role that
diverged from their expertise to address the challenge at hand leading
to variable insights to generate solutions. Similarly, Sandhu et al.?®
illustrated how students reframed their problems based on in-depth

community observations. Michael and Nicholas?* demonstrated that

progressive empathy-building activities, leveraging both design think-
ing and social determinants of health frameworks, led to identification
of unexpected connections between participants within the target
community. Practicing empathy allows students to deliberate on the
contribution of values, emotions and attitudes to create meaningful
questions.>2” This review places the teaching of empathy in the con-
text of public health. HCDT teaching should focus on teaching the
HCDT mindsets such as empathy as they are ‘just as important, if not
more important than methods.24®®

A commonality within all assessed studies within this scoping
review was the focus on teamwork and team-based learning. Team-
work is a widely embedded teaching strategy in current public health
education however could be further enhanced by students from
diverse learning backgrounds. HCDT can provide opportunities to cre-
ate new public health units which are co-delivered by schools, col-
leges and faculties typically outside of public health (e.g., design,
business, law, information technology etc.).?* This would provide all
students with cross-skilling and exposure to different perspectives
and ways of thinking, particularly when grouped in multidisciplinary
teams for teaching and assessment activities. Such thinking paves the
way to truly solve complex problems 273034

HCDT suggests an iterative learning process which widens and
defines a problem space and then widens and narrows a solution
space.*¢® Deriving consensus of how the design process is taught,
however, is difficult. The reviewed educational offerings primarily
drew from the d.school 5 step model or the IDEO iterative 3 step
model. There is no accepted definition of the essential characteristics
of HCDT to teach. At bare minimum, each of the offerings in their
own way activated students' empathy, defined a meaningful health
problem, brainstormed some ideas and presented an envisioned solu-
tion. The level of testing and iteration, however, is not well-defined.
Nevertheless, each of these offerings provides insight in how to teach
HCDT to public health students in university. By running pilot HCDT
workshops, collected insights helped to create teaching material
whether a module adapted to an existing unit'® or the creation of a
new unit.2*=2> More examples, however, are needed to corroborate
how to teach and the perceived benefits accrued by students, facilita-

tors and other stakeholders.

41 | Strengths and limitations

This scoping review has provided one of the first broad surveys of
HCDT pedagogy in public health university education. It has identified
trends in teaching and areas for future investigation. These findings
can directly help those educators looking to inform their teaching
practice. This review, however, has some limitations. As a new field,
the omission of terms may have excluded potential articles. For exam-
ple, terms like ‘design thinking’ were used as a broad-brush search
term when specific characteristics like ‘empathy’ and ‘prototyping’
may have resulted in more articles if used as additional search terms.
Most studies included came from a Westernised context which pro-

vide a limited perspective of the global teaching of HCDT.
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5 | CONCLUSION

This scoping review asked: How is human-centred design thinking being
taught in public health education? Through a systematic process, this
article has detailed the methods and findings from a search of eight data-
bases. HCDT has been used for both designing public health curricula
and teaching students to apply it in their practice. First, HCDT methods
can be used to problem-solve teaching and learning issues such as creat-
ing inviting learning environments and designing an HCDT unit. Second,
the teaching of HCDT can prepare and equip the public health force to
solve problems requiring tailored solutions from an empathetic and itera-
tive stance working as a team. As an emerging field, future studies and
applications should include clarifying and evaluating the HCDT stages
used and the types of HCDT mindsets taught. More publications will
enable a fuller understanding and potentially advocate the necessity of

teaching social innovative methods to promote public health.
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APPENDIX: DATABASE SEARCH RESULTS

Database: CINAHL:

1. undergraduate or postgraduate or education or training

[Tl Undergraduate OR AB Undergraduate OR Tl postgraduate
students OR AB postgraduate OR Tl education OR AB educa-
tion OR Tl training OR AB training] (544,968)

. “design thinking” or “human cent* design” or “design research”

[TI “design thinking” OR AB “design thinking” OR TI “human
cent* design” OR AB “human cent* design” OR Tl “design
research” OR AB “design research” ] (848)

. “public health” or “global health” or “health promotion” or

“population health” or “planetary health” [TI “public health” OR
AB “public health” OR TI “global health” OR AB “global health”
OR Tl “health promotion” OR AB “health] (159,168)

4. S1 AND S2 AND S3(15)

Database: EMBASE

1. undergraduate or postgraduate or education or training [(Under-

graduate or postgraduate or education or training):abti]
(1,141,004)

. “design thinking” or “human cent* design” or “design research”

[(design thinking' or “human cent* design” or “design
research”):ab,ti] (1,504)

. “public health” or “global health” or “health promotion” or

“population health” or “planetary health” [(“public health” or
“global health” or “health promotion” or “population health” or
“planetary health”):ab,ti] (401,493)

. #1 AND #2 AND #3 (38)

Database: ERIC

1. undergraduate or postgraduate or education or training

[Tl Undergraduate OR AB Undergraduate OR Tl postgraduate
students OR AB postgraduate OR Tl education OR AB educa-
tion OR Tl training OR AB training] (728,735)

. “design thinking” or “human cent* design” or “design research”

[TI “design thinking” OR AB “design thinking” OR TI “human
cent* design” OR AB “human cent* design” OR Tl “design
research” OR AB “design research”] (1,503)

34. Kawa NC, Arceiio MA, Goeckner R, Hunter CE, Rhue SJ, Scaggs SA,

et al. Training wicked scientists for a world of wicked problems.
Humanit Soc Sci Commun. 2021;8(1):1-4.

How to cite this article: Romero V, Donaldson H. Human-
centred design thinking and public health education: A scoping
review. Health Promot J Austral. 2023. https://doi.org/10.
1002/hpja.802

3. “public health” or “global health” or “health promotion” or

“population health” or “planetary health” [Tl “public health” OR
AB “public health” OR TI “global health” OR AB “global health”
OR TI “health promotion” OR AB “health promotion” OR TI
“population health” OR AB “population health” OR TI “plane-
tary health” OR AB “planetary health”] (7,489)

4. S1 AND S2 AND S3 (3)

Database: PsycINFO

1. undergraduate or postgraduate or education or training [(under-

graduate or postgraduate or education or training).ab. or (under-
graduate or postgraduate or education or training).ti.] (489,098)

2. “design thinking” or “human cent* design” or “design research”

[(design thinking or human cent* design or design research).ab,-
ti.] (1,558)

3. “public health” or “global health” or “health promotion” or

“population health” or “planetary health” [(public health or
global health or health promotion or population health or plane-
tary health).ab,ti.] (71,903)

4. 1and 2 and 3(8)

Database: Public Health Proquest:

1. undergraduate or postgraduate or education or training [title(under-

graduate) OR abstract(undergraduate) OR title(postgraduate) OR
abstract(postgraduate) OR title(education) OR abstract(education)
OR title(training) OR abstract(training)] (233,747)

2. “design thinking” or “human cent* design” or “design research”

[title(“design thinking”) OR abstract(“design thinking”) OR
title(“human cent* design”) OR abstract(“human cent*
design”) OR title(“design research” ) OR abstract(“design
research”)] (374)

3. “public health” or “global health” or “health promotion” or “popu-

lation health” or “planetary health” [title(“public health” ) OR
abstract(“public health” ) OR title(“global health”) OR abstract
(“global health”) OR title(“health promotion”) OR abstract(“health
promotion”) OR title(“population health” ) OR abstract(“population
health” ) OR title( “planetary health” ) OR abstract( “planetary
health” )] (155,000)

4. S1 AND S2 AND S3(12)

85U8017 SUOWIOD A1) 8|l dde aup Aq peusenob ae Sapie YO ‘8sh JOSa|ni 1o} Ariqi]auljuO AB]1M UO (SUONIPUOD-PUB-SWB) 00" A3 1M Ae.q| 18U JUo//SdNL) SUORIPUOD Pue SWie | 8U18esS *[7202/90/72] Uo AriqiTauliuo (1M 'V ANTY - SSTODV DING3 Ad 2087eldy/Z00T 0T/10p/wod"As | Ake.qjpul|uoy//sdny wouy pepeojumod ‘0 ‘2T9TTOZZ


https://doi.org/10.1002/hpja.802
https://doi.org/10.1002/hpja.802

ROMERO and DONALDSON Health Pi ti € 13

Gl ~WILEY-L 2

OR ABS ( “global health” ) OR TITLE ( “health promotion” ) OR

ABS ( “health promotion” ) OR TITLE ( “population health” ) OR

ABS ( “population health” ) OR TITLE ( “planetary health” ) OR
ABS ( “planetary health”))] (510,081)

Database: PubMed

1. undergraduate or postgraduate or education or training [(((under-
graduate[Title/Abstract]) OR (postgraduate[Title/Abstract]) OR

(education[Title/Abstract])) OR (training[Title/Abstract])] (1,053,210)
. “design thinking” or “human cent* design” or “design research”[
(("design thinking"[Title/Abstract]) OR ("human cent* design"[-
Title/Abstract])) OR ("design research"[Title/Abstract])] (1,174)

. “public health” or “global health” or “health promotion” or
“population health” or “planetary health” [(((("public health"[Ti-
tle/Abstract]) OR ("global health"[Title/Abstract])) OR ("health
promotion"[Title/Abstract]) OR ("population health"[Title/
Abstract])) OR ("planetary health"[Title/Abstract])] (431,813)

. ((((undergraduate[Title/Abstract]) = OR  (postgraduate[Title/
Abstract]) OR (education[Title/Abstract])) OR (training[Title/
Abstract])) AND ((("design thinking"[Title/Abstract]) OR ("human
cent* design"[Title/Abstract]) OR ("design research"[Title/
Abstract]))) AND ((((("public health"[Title/Abstract]) OR ("global
health"[Title/Abstract])) OR  ("health  promotion"[Title/
Abstract])) OR ("population health"[Title/Abstract])) OR ("plane-
tary health"[Title/Abstract])) (23)

Database: SCOPUS

1. undergraduate or postgraduate or education or training [( TITLE

( undergraduate ) OR ABS ( undergraduate ) OR TITLE ( post-
graduate ) OR ABS ( postgraduate ) OR TITLE ( education ) OR
ABS ( education ) OR TITLE ( training ) OR ABS ( training ) )]
(2,759,874)

. “design thinking” or “human cent* design” or “design research”
[( TITLE ( “design thinking” ) OR ABS ( “design thinking” ) OR
TITLE ( “human cent* design” ) OR ABS ( “human cent* design”
) OR TITLE ( “design research” ) OR ABS ( “design research” ) )]
(17063)

. “public health” or “global health” or “health promotion” or
“population health” or “planetary health” [( TITLE ( “public
health” ) OR ABS ( “public health” ) OR TITLE ( “global health” )

. (( TITLE ( undergraduate ) OR ABS ( undergraduate ) OR TITLE (

postgraduate ) OR ABS ( postgraduate ) OR TITLE ( education )
OR ABS ( education ) OR TITLE ( training ) OR ABS ( training) ) )
AND ( ( TITLE ( “public health” ) OR ABS ( “public health” ) OR
TITLE ( “global health” ) OR ABS ( “global health” ) OR TITLE (
“health promotion” ) OR ABS ( “health promotion” ) OR TITLE (
“population health” ) OR ABS ( “population health” ) OR TITLE (
“planetary health” ) OR ABS ( “planetary health” ) ) ) AND ( (
TITLE ( “design thinking” ) OR ABS ( “design thinking” ) OR
TITLE ( “human cent* design” ) OR ABS ( “human cent* design”
) OR TITLE ( “design research” ) OR ABS ( “design research” ) )
) (74)

Database: Web of Science

1. undergraduate or postgraduate or education or training [Under-

graduate (Title) or Undergraduate (Abstract) or postgraduate
(Title) or postgraduate (Abstract) or education (Title) or educa-
tion (Abstract) or training (Title) or training (Abstract)]
(2,160,862)

. “design thinking” or “human cent* design” or “design

research” [“design thinking” (Title) or “design thinking”
(Abstract) or “human cent* design” (Title) or “human cent*
design” (Abstract) or “design research” (Title) or “design
research” (Abstract)] (9,692)

. “public health” or “global health” or “health promotion” or “popula-

tion health” or “planetary health” [“public health” (Title) or “public
health” (Abstract) or “global health” (Title) or “global health”
(Abstract) or “health promotion” (Title) or “health promotion”
(Abstract) or “population health” (Title) or “population
health” (Abstract) or “planetary health” (Title) or “planetary
health” (Abstract)] (361,652)

4. #1 AND #2 AND #3 (35)
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