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Abstract

Intractable neurological diseases decrease the quality of life (QoL) of patients due
to declines in their physical functioning. This chapter illustrates how design think-
ing was employed by design students to generate a significant number of creative
ideas for improving patients’ QoL. The idea creation program was based on a design
thinking model in collaboration with the Graduate School of Design at Kyushu Uni-
versity and Kyushu University Hospital in 2022. First, 3 patients explained their
symptoms and difficulties in their daily lives to 15 graduate students and 3 hospital
staff members. The participants interviewed the patients and noted their findings on
sticky notes that were grouped according to the issues that decreased the patients’
QoL. Finally, the participants generated ideas for addressing these issues. After the
program was completed, the authors coded all the outcomes. The participants cre-
ated 97 creative solutions comprising a mixture of services and products. The ideas
approached the issues in two ways: assisting patients’ independent actions in gen-
eral, and making specific daily scenarios more convenient and pleasant. The codes
were classified into four categories: body movement, daily activity, communication,
and recreation. In addition to creating more resource-effective outcomes, harnessing
creative, solution-oriented approaches in the early stages of product-service devel-
opment can generate more holistic healthcare settings. While hospitals treat the dis-
ease itself, there is room for design-based interventions in services that consider and
improve the daily lives of the people living with disease.

Keyword Design thinking, Creative thinking, Quality of life, Intractable neurolog-
ical diseases, Design education
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1 Introduction

Intractable neurological diseases (IND) cause a decline in physical function. In Ja-
pan, this category includes Parkinson’s disease, spinocerebellar degeneration,
multiple system atrophy, and amyotrophic lateral sclerosis. These diseases are
characterized by incurable and progressive symptoms. As these diseases progress,
patients lose their body movement capabilities, and the burden on their caregivers
increases. Thus, the quality of life (QoL) of patients and their caregivers was sig-
nificantly lower than the national standard (Miyashita et al. 2011).

Medical approaches for these diseases are limited to symptomatic treatments
such as rehabilitation, maintenance of muscle strength, and anti-spasmogenic
medication, and patients perceive these measures alone as insufficient. Past re-
search on health-related QoL in patients of multiple sclerosis (Faraclas et al. 2022)
has reported the lack of comprehensive care as a barrier to fulfilling patients’ life-
style needs. This means that healthcare providers were only focusing on medical
and physical symptoms, while understanding essential diet, exercise, and stress
management strategies was perceived as necessary for improving health-related
QoL.

Innovation in future healthcare services require creativity from thinking outside
the box. Divergent thinking and a quantity of ideas are needed to generate innova-
tive ideas not limited to medical approaches but encompassing lifestyle-related ap-
proaches to increase patients’ QoL. However, patients are not always considered
when new services are designed (Searl et al. 2010). Creative thinking and design
thinking can be used to explore latent opportunities for innovation. Although there
is research applying these two frameworks to the medical field, limited research
has dealt with IND.

This study’s purpose explores the framework of innovation for patients with
IND. The research question was “What are the difficulties that patients experi-
ence, and how can we resolve them?” The objective is to identify factors related to
the general decline in the QoL of patients with IND through creative thinking and
design thinking.

2 Theoretical frameworks

In this chapter, we treat the processes of creative thinking and design thinking as
working together. This is a bottom-up approach to the poorly understood subject
of patients’ lifestyle needs.



Creative thinking

Creative thinking is a complex term with an ambiguous meaning; while some cre-
ative endeavors may be considered creative, others may consider them improvisa-
tory (Webster 1990; Ryhammar and Brolin 1999). At the same time, some people
consider creativity a spontaneous action, while others consider it a work of genius
(Webster 1990). Despite such ambiguity, creative thinking is mostly associated
with mental processes and the ability to unique and original solutions (Webster
1990). Therefore, it is strongly associated with problem-solving behavior and cre-
ative thinking skills (Newell et al. 1962; Guilford 1967; Webster 1990; Runco
2011), which are considered valuable soft skills that will remain in demand in the
future (Dean and East 2019). However, this preference for complex and divergent
thinking declines with age (Alpaugh and Birren 1977).

Patrick (1955) defined creative thought as a process of preparation, incubation,
illumination, and revision, whereas Amabile and Hennessey (1992) understood
creative thinking skills as encompassing three key aspects: creativity, expertise,
and motivation. His ideas on convergent and divergent thinking are valuable con-
tributions to creative thinking (Guilford 1967). Webster argues that while both
these thinking abilities are associated with creative thinking, divergent thinking is
especially closely associated with idea generation, exploration, spontaneous and
free-flowing thinking, and non-linear thinking that are generated in an emergent
cognitive fashion (Webster 1990; Runco 2011). Divergent thinking is a type of
cognition in which memories and perceptions are used to generate a wide variety
and quantity of solutions from stimuli or open-ended tasks (Guilford 1967) in fluid
and unrestricted processes (Runco 2011). Divergent thinking may lead to the orig-
inality of ideas and thus the potential for creative thinking and problem-solving.

Due to the avoidance of risky inventions and innovations that might put patients’
lives at risk, the healthcare sector is in need of creative solutions and innovative
practices, yet it is mostly more incremental and steady improvements to estab-
lished practices that are implemented (McMahon and Coughlan 2023). However,
creative thinking is a tool for innovation and interdisciplinary education in
healthcare (Van de Grift and Kroeze 2016), a sector in which ongoing learning re-
mains a challenge owing to the ever-changing nature of the sector, which experi-
ences ongoing developments to improve healthcare and its products (McMahon
and Coughlan 2023). The desire to measure creativity has existed since the early
emergence of creativity studies. However, Hocevar (1981) established that inven-
tories of consistent self-reported creative activities are the most defensible tech-
nique for establishing, documenting, and analyzing creativity, a practice that
should be exploited by the high-volume learning that is essential in healthcare.
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Design thinking

The first instance of the application of design thinking is believed to be the title of
a book published by Rowe (1991). Dorst (2011, pp. 523-531) argued that profes-
sional designers use “quite specific and deliberate ways of reasoning,” which can
be inductive, deductive, or abductive, and involves engaging in productive think-
ing that creates value. For designers, thinking can be varied and layered, but most
of all, their thinking shapes their “designerly abilities” (Dorst 2011, p. 531). In
summary, “design is not one way of thinking: it is a mix of different kinds of
thinking, building as it does on induction and problem solving,” explains Dorst
(2011, p. 525). These different ways of thinking include divergent and convergent
thinking, either opening up possibilities or distilling options from those possibili-
ties. Divergent and convergent thinking are both forms of creative thinking (Web-
ster 1990).

According to Brown (2009), design thinking is a human-centered innovation
technique that consists of five elements within iterative cycles: 1) Empathizing, 2)
Defining the problem, 3) Ideating, 4) Prototyping, and 5) Testing. The design
thinking process is widely used to create solutions to problems, commencing from
empathizing with the design setting or context, describing, clarifying and defining
the problem, and ideating solutions to the problem through divergent and conver-
gent thinking, tool use, and “framing,” which is a design skill that is widely used
to determine how a designer will work to create value (Dorst 2011, p. 524). The
design thinking process then continues to create prototypes from ideas created ear-
lier. The final stages of the prototyping and testing phase involve divergent and
convergent thinking as quick and dirty prototypes are created and tested until a
suitable design solution is found.

The value of design thinking in healthcare lies in its user-, human-centric, and
multidisciplinary approaches (Van de Grift and Kroeze 2016). Studies comparing
design thinking interventions to conventional approaches in healthcare have re-
ported user satisfaction, usability, and effectiveness of health product services
(Altman et al. 2018). In healthcare, design thinking is most useful early in the in-
novation process, when problems are not well defined or when the proposed solu-
tions do not deliver the expected results (Roberts et al. 2016). Design thinking
works best with process-improvement approaches in healthcare when solutions
have reached stages in which they are less abstract and relate more to the day-to-
day operations of a healthcare system (Roberts et al. 2016). In the healthcare-fo-
cused design thinking framework proposed by Roberts et al. (2016), the focus is
placed on the early stages of the design thinking process explained by Brown
(2009): empathize, problem definition, and ideation. These authors call for em-
pathic approaches that focus on how healthcare users feel in certain situations to
identify disruptive outcomes, prioritize the discovery, understanding, and defini-
tion of underlying problems to current problems, promote divergent thinking
through opposing ideas and concepts, and uncover and establish the needs of users
(Roberts et al. 2016). This chapter presents a similar focus on embedding creative
thinking in the early stages of the design thinking process.



3 Methods

The idea creation program refers to a design thinking model that consists of three
spaces: inspiration, ideation, and implementation (Brown and Wyatt 2010). This
study focuses on the first two spaces of design thinking. It was also part of an edu-
cational program conducted as a year-round project-based lecture in cooperation
with the medical and design faculties at Kyushu University in Japan. The partici-
pants in this study were 15 graduate students from the Graduate School of Design
and 3 staff members from Kyushu University Hospital. The program was divided
into three steps: (1) medical site visit, (2) problem identification, and (3) idea crea-
tion (Fig. 1). We referred to the concepts of divergent and convergent thinking
from the theories of creative thinking for idea generation (Guilford 1967).
Through the program, we encouraged participants to state whatever come to their
minds (“quantity is wanted” and “freewheeling is welcome”) to increase the diver-
sity of ideas groups generate (Paulus and Brown 2007).

B Q

Medical site visit Problem identification Idea creation
Interview to generate Workshop to share Homework to make
findings related to findings and make solution, and

patients’ QoL. groups of issues. presentation to others.

Fig. 1. The procedure of the idea creation program. Source Authors’ own illustration (2023)

First, there was a medical site visit at the Department of Neurology, Kyushu
University Hospital, in May 2022. Participants were divided into two teams, and
each team had 30 minutes for interview. The interviewees were IND inpatients at
Kyushu University Hospital. The first team interviewed one patient and the second
team interviewed the other two. Interviewees visited the venue accompanied by
physicians, explained their symptoms and difficulties, and demonstrated their
physical functioning in daily life. Physicians explained basic information about
the patients’ diseases and added supplemental information to the patients’ com-
ments. Participants asked questions about their diseases and wrote their findings
through patients’ explanations and demonstrations on paper sticky notes. To gen-
erate divergent ideas, they were asked to write at least 10, or as many as possible.

The second step involved a workshop on problem identification using the results
of a medical site visit. To ensure the convergence of ideas, this workshop was
based on the Kawakita-Jiro (KJ) method, an effective problem-solving technique
(Scupin 1997; Nakagawa et al. 2015). In each team, the participants shared their
paper sticky notes with findings on a large white paper and grouped these findings
according to the problems that decreased the patients’ QoL. New paper sticky
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notes were generated for each group and labeled with the names of problems. Af-
ter grouping, all paper sticky notes were converted into digital data and transferred
to Miro, a digital whiteboard service. The integration of problems was achieved
through the facilitation of the faculty members. Each team explained the details of
the groups of problems, and the faculty members sorted these problems using
Miro. If a problem was mentioned by both teams, the two mentions were merged.

The third step was idea creation. All the participants had homework of generat-
ing ideas as solutions to the identified problems. They were also encouraged to ex-
plore creative options that went beyond usual solutions. Each participant had at
least one idea. Each idea was described on a one-page slide in Microsoft Power-
Point. The slides consisted of the title, scene of the problem, details of the idea,
and illustrations. All slides were converted into image files and pasted near the
digital sticky notes of the focused problem on Miro. Finally, the participants gave
presentations, explaining their ideas in detail.

After the program, all the digital sticky notes with findings and slides containing
ideas were gathered and counted. In addition, the ideas created were coded by the
authors according to the scenes of patients’ lives.

This research protocol and the data privacy procedures were approved by the
Kyushu University Ethics Committee (#23287-00). Written informed consent for
participation in this educational program was obtained from each patient, and their
information was anonymized.

4 Results

The participants shared 210 sticky notes containing the interview findings. Addi-
tionally, they created 97 ideas that were a mixture of services and products for 28
scenes. The idea codes were classified into four categories: body movement, daily
activity, communication, and recreation. While only body movement generally as-
sists patients’ independent actions, the other three approaches can make specific
daily scenarios for patients more convenient and pleasant.

Body movement

For body movement, 13 ideas were coded that approached patients’ problems by
enhancing their physical functioning. The problems identified regarding this code
involved general scenarios: arm motion, neck motion, posture maintenance, stand-
ing and sitting, and walking. The approaches of the ideas were directed toward as-
sisting patients’ activities without support from caregivers and increasing their
choices in their lives. The major ideas were products such as interiors and equip-
ment.



One idea was a chair in which the seat moved vertically. Patients with impaired
movement of the lower body are at risk of falling when they stand up and sit
down. To address this problem, the seat gently pushes the user’s hips. This lift
function is considered to provide smooth standing up and stable sitting down, as
the seat can rise to fit the standing user’s hips and then lowers slowly.

The vertical movement function was also applied to ideas for equipment to sup-
port arm movement. Some patients living with IND are incapable of raising their
arms above their shoulders. Since there are many situations in which the arms are
raised higher than the shoulders, such as hanging clothes and taking something off
the upper shelf, this disability reduces patients’ range of independent action. To
address this problem, a pair of stilts was suggested to change the height of the
foothold (Fig. 2). This approach did not recover or support the patient’s arm func-
tion itself but shifted the entire body higher, including the arm position.

TATTDRE Tile ofidea WERLTARBELEE L _—
Targeted issues and situation

o ~ S, N N . ) el
vt b2 —X  PTEY 12— X | Bssytossscen
Stilt shoes Patients are incapable of raising arms higher than
shoulders

ave7Fbba-Xx
BghEhH 5 1? 5 eI sE Lt

Concept shoes: Shifting the viewpoints.
Shoes with vertical move function.

XAy FIDTHOSEZABRICEA N HHRE
ND¥ya—=X
Idea: Vertical move function with easy controlling.

- Bf& Y EOEEARICHD
Outcome: Shifting height of the patient covers their
WENRIHE incapabilities of arm movement.
vertical move function

Fig. 2. A created idea coded body movement: a pair of stilts with vertical move function. Source
Yuuki Minamii (2023)

Daily activity

The code for daily activity was similar to that for body movement. While body
movement treats general physical functioning that can adapt to various scenarios,
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daily activity focuses on specific problems, such as toothbrushing, writing, and
cooking. The code comprises 58 ideas. Another characteristic of this code is that
55 of the specific daily scenes include working with hands in which IND causes
tremors.

The largest number of ideas in this code was 18 solutions for cosmetics. One
idea was to create a table with a horizontal mirror and armrests. It is difficult for
patients with muscle weakness or tremors to use ordinary dressing tables. There-
fore, this idea places a mirror on the table and embeds armrests so that users can
hold their hands with lipstick or brush below their shoulders and put on makeup
by moving their faces.

Since this study was conducted during the COVID-19 pandemic in Japan, there
were also ideas related to infection prevention. The proposed hand-sanitizing ma-
chine has multiple rings with nozzles installed at various heights (Fig. 3). This
idea was intended for people with wheelchairs who feel inconvenienced by the
height of hand-sanitizing machines in public spaces. Moreover, this product co-
vers other diverse physical functions such as short height, including in children.

TATTORE Tile ofidea WMRETHEBLEE - .
Targeted issues and sifuation
> Ny S == e AN FLIALESHEICESICL. BeFERE
BA LRI DHEER (B) B TuEnps, EETEILL
A hand sanitizing machine with various heights nozzles Itis difficult for wheelchair users to move their hands to
the sanitizer.
- =
Location to be used
- Public facility
18 5 - Space where diverse users come
OBBAOE 3 5 BT 5671 LM OTEM A H B g
OmPeFErLizb S CERT S DRFHEEE )
QR LIEB ER Y CT I HFMr L5 #=Fy ta—HF-— 'S
P rEr 0

= Characteristics
-ZO@ﬁE:J & 5 SERSEHEBFS User can chose adequate height of nozzle.
FFESSTLERAFRIING - Thermometer is also inclided.
2R LEATES - Each ring can be used from two directions.

wRuTeE ST

Fig. 3. A created idea coded daily activity: a hand sanitizing machine. Source Akiho Higano
(2023)



Communication

While the interviewed patients did not have any speaking disabilities, there were
10 ideas for improving their communication. Although “communication” itself is
a general word for a variety of situations, each idea focused on specific scenarios
in this study. Related difficulties included sharing ideas with other patients, telling
their troubles to others, and being alone. In addition, this code includes ideas for
improving patients’ hospital lives by supporting communication.

The idea shown in Fig. 4 is “an umbrella to use when you want to be alone.”
Hospitalized patients, who often have caregivers nearby, find it difficult to secure
a private space even when they suddenly want to be alone. This umbrella, de-
signed to resemble a lotus leaf, opens and closes at the touch of a button, making it
easy to secure and create private spaces. Also, when they want to keep their dis-
tance from others, they can tell them, “I’m going to put up my umbrella for a mi-
nute” without worrying about offending their caregivers. In addition to being
handheld, it can be attached to a wheelchair, the bedside, or a sofa.

Ideas to display signs were generated to support patients who find it difficult to
make gestures. These display signs have a keychain and adhesive seal to place on
patients’ bodies, and users can write a message in this sign; this device also has a
text-to-speech function.

TATTDRE Tile ofidea TERLTAEFLEER D L L
Targeted issues and situation
— -~ - - = A SE—AlTRYfcnE Sz, AEEDE IV
NI Y - E(TfES 4 BOT—AIEAEL,
An umbrella to use when you want to be alone Patients cannot be alone by themselves becanse the

caregiver is nearby.

CHRAVUDEOSDTEAREL. BN 0EREEERE

It opens and closes at the touch of a button, making it easy
to secure and create a private space.

(bo- S LTEET] L. MEED
WaESEBICRLEL

They keep their distance from others without worrying about

offending their caregivers.

CHEELBSAICRESTETS

Caregivers also can bring this for themselves.

CBLTORy FHAR, vT Tt olrs?

Attached to a wheelchair. another bedside. or a sofa.

TV IFORGETIMERZES (S

Easy storage and expansion using origami engineering techniques

Fig. 4. A created idea coded communication: an umbrella to use when you want to be alone.
Source Megumi Hasegawa (2023)
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Recreation

The 15 ideas of hobbies and entertainment belonged to the code of recreation. Alt-
hough this category is less essential than the others, it enhances patients’ QoL.
The scenes in this category included shopping, fashion, sewing, and outdoor activ-
ities. Applications for virtual reality (VR) services are suggested in the code.

An idea that combines a caster walker and head-mounted display (HMD) was
suggested (Fig. 5). This is a solution for people who require a caster walker. It is
difficult for them to move on rough ground, stairs, or crowded areas. Therefore,
the service provides an outdoor VR experience. Users stand with a caster walker
and control their view using the HMD; they then experience travel anywhere by a
two-wheeled electric vehicle.

TATTDRE Tile of idea WHEETHEELEET -

Targeted issues and situation
RS R _ _ HBITEA L EAETER LTS, THEEN
VRV zA¥Ialb—% BonTlLE3, mamBsELL,
VR travel simulator Places tovisit and ways of recreation are limited for caster

walker users
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A
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Controlled by neck movement or handy controllers

w1t

Fig. 5. A created idea coded recreation: a VR travel simulator. Source Katsuaki Oike (2023)

5 Discussion

We launched a project to improve the QoL of patients with IND using creative
thinking and design thinking processes. The discussion in this chapter includes
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two topics. One is the number of ideas and codes as the direct outcome, and an-
other is the educational program as the framework to generate ideas.

Number of ideas and codes

Nearly 100 ideas were created by the 18 participants. Considering that the goal of
ideation is to nonjudgmentally generate a broad range of ideas, this seems to be an
adequate and creative result (Deitte and Omary 2019). This outcome was led by
facilitation based on design thinking that encourage participants keep two rules
(“quantity is wanted” and “freewheeling is welcome™) in their minds through the
space of ideation (Paulus and Brown 2007; Brown and Wyatt 2010).

The ideas were based on problems identified through interactions between pa-
tients and participants. Since medical approaches are limited to symptomatic treat-
ments, ideas that focus on patients with diseases have the potential to provide in-
novative medical services.

More than 70% (71/96) of the ideas belonged to the codes for body movement
and daily activity. Since IND causes patients’ physical functioning to decline,
these solutions are direct approaches. Regarding physical functioning, a large
number of solutions have been studied in the medical and engineering fields.
However, this study demonstrated the potential of the design method to generate
ideas from a variety of aspects, such as the detailed needs of patients’ daily lives.
In the medical field, physical functioning is considered more essential than recrea-
tion and communication because it is the primary target of treatment. However,
patients lose their choice of hobbies and entertainment, and experience barriers to
communication, which is a side effect of their physical disorders. These two codes
are considered key factors in improving patients’ QoL and the area of design ex-
pertise.

There is a limitation in that the ideas in this study were based only on a one-time
medical site visit due to the schedule of the entire program. The participants met
one or two patients, and the interviews were not continuous. Opportunities to in-
terview a variety of patients and caregivers as stakeholders will accelerate partici-
pants’ identification of problems, which can lead to heightened creative thinking
for generating ample ideas. Furthermore, due to the progression of symptoms, pa-
tients with IND exhibit varying physical functioning. Long-term projects would
have the potential to generate different creative ideas that include various levels of
IND progression.
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Educational program

This project was an educational program conducted in cooperation with two facul-
ties at Kyushu University. A range of design methods has been applied to various
areas of healthcare, and design thinking is a popular method (Lamé et al. 2023).
However, one study noted tensions between the design and medical aspects of a
project when using creative and design thinking in healthcare(Altman et al. 2018).
It took more than a year to launch this program because we had to coordinate a
feasible way of completing the study by considering the rules and resources of the
two faculties and cultural gaps. However, we conclude that the program benefited
both groups.

On the design side, the program provided an opportunity for students to practice
in clinical settings. Interventions in medical practice are difficult due to ethical is-
sues. Therefore, one of Kyushu University Hospital’s major roles is to open the
way for design students to access patients. Although the participants from the de-
sign side were graduate students who had acquired a certain level of expertise in
design, they did not have any experience tackling actual problems in the medical
field. They considered how patients were affected by disease and what was needed
to improve their QoL. This process will afford students new perspectives as de-
signers.

From the medical perspective, participants were able to identify patients’ prob-
lems by adopting a new approach. Medical staff members need to know the vari-
ous aspects of a patient to improve their healthcare services. However, their ap-
proaches are related to treatment, and it is difficult to reach other aspects. This
program was an opportunity for them to gain deeper insights into patients’ prob-
lems that they were not aware of, such as psychological distance from society and
the need to enjoy their daily lives. This program also has the potential to include
not only staff, but also students from the Faculty of Medicine, since they need to
be better prepared to deliver patient-centered solutions to modern healthcare chal-
lenges (Trowbridge et al. 2018).

6 Conclusion

This chapter shows how creative thinking and design thinking were employed by
design students to generate a significant number of creative ideas for improving
patients’ QoL. The use of creative thinking enabled substantial numbers of ideas
to be generated from a variety of user-focused aspects of patients’ QoL during the
early stages of a service-product development journey, which is essential for solu-
tion-oriented approaches to developing new services and products. However, the
results of this study are only a partial step toward following a comprehensive pro-
cess of design thinking. Future studies require further exploration of the third
space of design thinking model: an implementation that develops prototypes and
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verification in the clinical field. The continuation of this program will accelerate
the understanding of professionalism and lead to innovations in medical services
in academia.

Acknowledgements

This work was supported by JSPS KAKENHI Grant Number JP 23K 17621 and
QR Program 0210.

The authors are grateful to Professors Noriko Isobe, Shoko Fukumoto, and Ezgi
Ozdemir from the Department of Neurology, Kyushu University Hospital, partici-
pants from Graduate School of Design, and faculty members in the medical and
design fields at Kyushu University, who made this program possible.

References

Alpaugh PK, Birren JE (1977) Variables affecting creative contributions across the adult
life span. Hum Dev 20(4):240-248. https://doi.org/10.1159/000271559

Altman M, Huang TTK, Breland JY (2018) Design thinking in health care. Prev Chronic
Dis 15:180128 (pp 1-13). https://doi.org/10.5888/pcd15.180128

Amabile TM, Hennessey BA (1992) The motivation for creativity in children. In: Bog-
giano AK, Pittman TS (Eds) Achievement and motivation: A social-developmental
perspective. Cambridge University Press. Cambridge. pp 54-74

Brown T (2009) Change by design: How design thinking transforms organizations and
inspires innovation. New York: HarperCollins.

Brown T, Wyatt J (2010) Design thinking for social innovation. Stanford Soc Innov Rev
Winter 2010:31-35

Dean SA, East JI (2019) Soft skills needed for the 21st-century workforce. Int J Appl
Manag Technol 18(1):17-32. https://doi.org/10.5590/IJAMT.2019.18.1.02

Deitte LA, Omary RA (2019) The power of design thinking in medical education. Acad
Radiol 26(10):1417-1420

Dorst K (2011) The core of ‘design thinking’ and its application. Des Stud 32(6):521—
532. https://doi.org/10.1016/j.destud.2011.07.006

Faraclas E, Merlo A, Lynn J, Lau JD (2022) Perceived facilitators, needs, and barriers to
health related quality of life in people with multiple sclerosis: A qualitative investi-
gation. J Patient Rep Outcomes 6(89):1-11. https://doi.org/10.1186/s41687-022-
00496-1

Guilford JP (1967) The nature of human intelligence. New York: McGraw-Hill.

Hocevar D (1981) Measurement of creativity: Review and critique. J Pers Assess
45(5):450—-464. https://doi.org/10.1207/s15327752jpa4505 1



14

Lamé G, Crowe S, Komashie A, Royston G (2023) Joining forces: The value of design
partnering with operational research to improve healthcare delivery. Des Sci 9: Ar-
ticle e4. https://doi.org/10.1017/dsj.2023.2

McMahon BP, Coughlan P (2023) Injecting creative thinking into healthcare: Bringing
innovative practice to healthcare. Boca Raton: CRC Press. XXX

Miyashita M, Narita Y, Sakamoto A, Kawada N, Akiyama M, Kayama M, Suzukamo Y,
Fukuhara S (2011) Health-related quality of life among community-dwelling pa-
tients with intractable neurological diseases and their caregivers in Japan. Psychia-
try Clin Neurosci 65(1):30-38. https://doi.org/10.1111/7.1440-1819.2010.02155.x

Nakagawa N, Murai Y, Yoshida M, Suzuki H, Mano N (2015) Effects of an evidence-
based medicine workshop on Japanese pharmacy students’ awareness regarding the
importance of reading current clinical literature. J Pharm Health Care Sci 1:23 (pp
1-7). https://doi.org/10.1186/s40780-015-0024-5

Newell A, Shaw JC, Simon HA (1962) The processes of creative thinking. In: Gruber HE,
Terrell G, Wertheimer M (Eds) Contemporary approaches to creative thinking: A
symposium held at the University of Colorado. Atherton Press, New York, pp 63—
119

Patrick C (1955) What is creative thinking? New York: Philosophical Library.

Paulus PB, Brown VR (2007) Toward more creative and innovative group idea genera-
tion: A cognitive-social-motivational perspective of brainstorming. Soc Personal
Psychol Compass 1(1):248-265. https://doi.org/10.1111/j.1751-9004.2007.00006.x

Roberts JP, Fisher TR, Trowbridge MJ, Bent C (2016) A design thinking framework for
healthcare management and innovation. Healthcare 4(1):11-14.
https://doi.org/10.1016/j.hjdsi.2015.12.002

Rowe PG (1991) Design thinking. MIT Press. Boston

Runco MA (2011) Divergent thinking. In: Runco MA, Pritzker SR (Eds) Encyclopedia of
Creativity. Elsevier. San Diego, CA: pp 400—403

Ryhammar L, Brolin C (1999) Creativity research: Historical considerations and main
lines of  development. Scand J Educ Res 43(3):259-273.
https://doi.org/10.1080/0031383990430303

Scupin R (1997) The KJ method: A technique for analyzing data derived from Japanese
ethnology. Hum Organ 56(2):233-237

Searl MM, Borgi L, Chemali Z (2010) It is time to talk about people: A human-centered
healthcare system. Health Res Policy Syst 8(35):1-7

Trowbridge M, Chen D, Gregor A (2018) Teaching design thinking to medical students.
Med Educ 52(11):1199-1120

Van de Grift TC, Kroeze R (2016) Design thinking as a tool for interdisciplinary education
in health care. Acad Med 91(9):1234-1238.
https://doi.org/10.1097/ACM.0000000000001195

Webster PR (1990) Creativity as creative thinking. Music Educ J 76(9):22-28.
https://doi.org/10.2307/3401073

Shunta Tomimatsu is an assistant professor at the Faculty of Design at Kyushu University,
Fukuoka, Japan. He is a researcher with an interest in narrative, storytelling, and designing
user behavior in remote medical education.



15

Takayuki Fujii is an assistant professor of the Graduate School of Medical Sciences, Kyu-
shu University. He is also a neurologist with a special interest in intractable neurological
diseases at Kyushu University Hospital.

Naoshige Akita is an associate professor at the Faculty of Design at Kyushu University,
Fukuoka, Japan. His research interests include Design Engineering, an approach that inte-
grates both design and engineering principles and methods to drive innovation.

Hiroyuki Matsuguma is currently an associate professor at Content and Creative Design,
Faculty of Design of Kyushu University. He is also a member of DiGRA JAPAN, JSSD,
IPS, ADADA and one of the executive board members of DiIGRA JAPAN as well as an ex-
ecutive director of ADAA Committee office. Special subjects of study: Content Design,
and Serious Gaming. In collaboration with hospitals and welfare institutions, he has en-
gaged in research and development of Serious Games aimed at rehabilitation and health
care mainly focusing on the elderly.

Melanie Sarantou is a professor of Social Design at Kyushu University in Japan. Her in-
terests span the role of improvisation in arts and design practices when the unsuspected
emerges. She seeks to understand how the haptic and tactile qualities of arts and narrative
practices can sustain marginalised communities. Her recent research explored how the arts
can mitigate societal challenges.

Yasuyuki Hirai is a researcher with an interest in inclusive design and design thinking
with both areas focused on innovative approaches to realize human- and knowledge-centric
solutions; he is a professor at the Faculty of Design at Kyushu University, Fukuoka, Japan.

Kuriko Kudo is a lecturer who serves as the Vice Director and Chief Technical Officer of
the Telemedicine Development Center of Asia (TEMDEC) at Kyushu University Hospital.
Dr. Kudo is also a member of the board of the Asia Pacific Advanced Network (APAN)
Medical Working Group.

Shunta Tomimatsu

Title: Assistant professor

Institutional affiliation: Faculty of Design, Kyushu University
Mailing address: 4-9-1 Shiobaru, Minamiku, Fukuoka, Japan
eMail address: s.tomimatsul23@gmail.com

Cell phone number: +81-90-5721-3253

Takayuki Fujii

Title: Assistant professor

Institutional affiliation: Department of Neurology, Neurological Institute, Graduate School
of Medical Sciences, Kyushu University

Mailing address: 3-1-1, Maidashi, Higashi-ku, Fukuoka, Japan

eMail address: fujii.takayuki.990@m.kyushu-u.ac.jp

Cell phone number: +81-90-8411-1213



16

Naoshige Akita

Title: Associate professor

Institutional affiliation: Faculty of Design, Kyushu University
Mailing address: 4-9-1 Shiobaru, Minamiku, Fukuoka, Japan
eMail address: akita@design.kyushu-u.ac.jp

Cell phone number: +81-90-8534-0051

Hiroyuki Matsuguma

Title: Associate professor

Institutional affiliation: Faculty of Design, Kyushu University
Mailing address: 4-9-1 Shiobaru, Minamiku, Fukuoka, Japan
eMail address: kuma@design.kyushu-u.ac.jp

Cell phone number: +81- 90-2253-4619

Melanie Sarantou

Title: Professor

Institutional affiliation: Faculty of Design, Kyushu University
Mailing address: 4-9-1 Shiobaru, Minamiku, Fukuoka, Japan
eMail address: sarantou@design.kyushu-u.ac.jp

Cell phone number: +81-80-8375-1933

Yasuyuki Hirai

Title: Professor

Institutional affiliation: Faculty of Design, Kyushu University
Mailing address: 4-9-1 Shiobaru, Minamiku, Fukuoka, Japan
eMail address: hirai@design.kyushu-u.ac.jp

Cell phone number: +81-90-3604-5758

Kuriko Kudo
Title: Lecturer

Institutional affiliation: International Medical Department, Kyushu University Hospital

Mailing address: 3-1-1, Maidashi, Higashi-ku, Fukuoka, Japan
eMail address: kudo.kuriko.091@m.kyushu-u.ac.jp
Cell phone number: +81-80-3954-8933



	1 Introduction
	2 Theoretical frameworks
	Creative thinking
	Design thinking

	3 Methods
	4 Results
	Body movement
	Daily activity
	Communication
	Recreation

	5 Discussion
	Number of ideas and codes
	Educational program

	6 Conclusion
	Acknowledgements
	References

