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Abstract: National healthcare systems need to adjust services and operations to accommodate the
needs of complex, aging populations living with multimorbidity and polypharmacy. This paper
suggests the use of a human-centred design as a method to engage older adults and key professionals
in innovation processes aiming to design person-centred healthcare services and improve quality of
life in older adults. We outline three innovation phases and highlight how such processes can create
engagement and new insights on how life experiences of older adult’s shape preferences, beliefs,
and habits. It is important to incorporate these insights into the design of successful strategies for
ensuring age-friendly healthcare services. Our viewpoint is contextualised through a small-scale
case study focusing on polypharmacy in older adults. From this case study, we extracted three
challenges to producing co-designed health research: recruitment, time and resources, and funding.
We discuss how to address these challenges. We argue for the involvement of older adults and
professional stakeholders at an early stage in the design process to align expectations and to increase
the likelihood of successful implementation of healthcare innovations that improve the quality of life
for older adults.
Keywords: healthy aging; co-design; person-centered care; polypharmacy; health intervention;
shared-decision making; multimorbidity; public health services; quality of life

1. Introduction
Population aging poses a challenge for healthcare systems in terms of increased expenses and
a rise in multimorbid patients with complex needs [1]. This shifting dynamic is creating an impetus to
understand the needs of this new patient demographic and create effective and acceptable care, tailored
to their unique needs, and to allow for as many healthy years as possible. This population, has a
high prevalence of multimorbidity and requires care that is person-centred and coordinated, which is
particularly challenging in the current healthcare environment [2]. Polypharmacy, a recognized health
challenge in aging and multimorbid patients, is an example of an issue requiring a more person-centred
care delivery model that provides more compassionate and effective care [3–5]. There is an appropriate
shift towards a more person-centred care delivery model that provides more compassionate and
effective care and improves the quality of life in older adults [6–8].
One essential aspect of delivering person-centred care is participation, specifically, collaboration
and engagement [9]. In this commentary we elaborate on our experiences from research and practice,
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2.1. Innovation Phase 1: Inspiration
In the inspiration phase, the goal is to create understanding for the defined problem, to challenge
assumptions, and to begin to define the problem from the perspective of older adults. Design methods
such as journey mapping, direct observation, shadowing, and expert interviews are applied [27].
The information generated from this phase is used to distil and develop insights that can offer clarity
to the problem and generate ideas and opportunities for further research or investment within the
Ideation phase. Empathy generated from direct observation, with a mindset of open exploration and
understanding, is the key principle in the Inspiration phase, which can allow for a more compassionate
and sustainable health intervention.
2.2. Innovation Phase 2: Ideation
In the Ideation phase, ideas are generated through a process of co-design with key stakeholders.
Design methods such as “affinity clustering”, “how-might-we”, and “personas” are examples of
methods used within this phase [27]. The goal of this phase is to further clarify the different aspects
of the problem with key stakeholders and create specific ideas for collective action around identified
opportunities for change.
2.3. Innovation Phase 3: Implementation
In the implementation phase, participants are guided through a process to create tangible solutions
and to further test and refine assumptions. Prototyping is key during this phase of innovation. In the
example of polypharmacy, products such as e-health tools or more policy-driven directives were
identified as potential solutions.
3. Results
In the following section, we describe the steps taken and key challenges encountered during the
three phases of innovation (Figure 1).
3.1. Inspiration Phase
We applied a two-fold strategy of engaging older adults and professionals on the topic of improving
polypharmacy management. Firstly, we engaged experts in polypharmacy including professional
stakeholders and researchers. Secondly, we interviewed five older adults living with polypharmacy
and one general practitioner (GP) caring for older adults with multimorbidity and polypharmacy. Here,
we encountered the first challenge: Recruitment. The eligibility requirements for participation were age
55 years and above, all genders, in active treatment for more than two chronic conditions, and taking
more than five prescribed medications per day. We advertised for older adults with multimorbidity
through communication channels of a large aging research centre, social media, and by the general
population and civil society organisations engaged in the field of healthy aging. Snowballing was also
used, resulting in contacts made with several people living with multimorbidity who were willing
to participate in interviews following informed consent. The older adults who responded covered
a broad range of socioeconomic groups, however, there was an overrepresentation of women living
alone. The first author visited the participants for an interview. Whereas recruiting older adults proved
not to be difficult, recruiting GPs was a challenge, with lack of time stated as the primary reason not
to participate. A GP from a larger primary care clinic agreed to participate and the first author used
shadowing as the method by following the GP for a working day. This required financial compensation,
which needed to be allocated in the budget [25].
The inspiration phase was time-consuming, yet fruitful, as it enabled valuable insights of
importance to be carried into the next phase. The multimorbid older adults showed us their
everyday experiences of managing polypharmacy. They shared their frustrations of navigating in
a siloed healthcare system with poor communication among doctors and they shared despondency
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over personal health information (and treatment requests) being “lost” in a system of information.
The day spent shadowing a GP provided us with a broad overview of the busy workflow in the GP
clinic, including specific knowledge about the different actors involved in prescribing, continuing,
and de-prescribing medication.
3.2. Ideation Phase
Audio recordings from the visits in the patients’ homes were manually analysed using a thematic
analytical approach. The field notes from the visit to the GP were contextualised by research literature
on polypharmacy as well as the official guidelines and financial incentives affecting prescription
practices. Based on this analysis, we arranged two ideation meetings with relevant professional
stakeholders to discuss the information from the inspiration phase and to begin generating ideas for
collective action around the topic of polypharmacy. The three professional stakeholders were the
governmental institution responsible for administering healthcare, a non-governmental organisation
(NGO) working with patient safety, and representation from the Danish digital health platform.
The steps taken in the stakeholder meetings are listed in Table 1.
Table 1. Results from the meetings with professional stakeholders.
Method

Action

Result

Personas

The researchers presented their tentative
findings from the inspiration phase using
storytelling, pictures, and direct quotations
to ground the information in the
perspective of the older adults.
Professional stakeholders took notes from
what they heard. “What do you find:
important/surprising/provoking/sad/
constructive/uplifting by the persona-story
presented?”

Creating empathy for the older adults.
stakeholders could “put themselves” in the position
of the multimorbid patients.

Affinity Clustering

The professional stakeholders presented
their notes from the persona exercise to
each other. Together they grouped the notes
thematically, creating clusters of insight.

Each participant was given time for individual
reflection and then participated in a collective
process of insight generation, creating a shared
common ground.

“How Might We?”

Stakeholders were asked to work in
a collective ideation process in which they
generated themes for collective action out of
the insights from the brainstorming, by
asking, “how might we?”.

Creating a bridge from diagnosing the problem to
suggesting paths/areas of focus to pursue.

Visioning/Next Steps

The professional stakeholders engaged in
a joint discussion and reflection on how to
pursue the paths suggested in the “how
might we” exercise.

A platform of shared responsibility was created,
and an action plan was agreed upon.

Context-Specific
Outcome of the Ideation
Meetings

Specific themes were agreed upon and formulated by
the professional stakeholders:
1. Development of a new professional role within the
healthcare system that would have authority and
responsibility for care-coordination and bridging the
siloes of the healthcare system as it relates to
polypharmacy (included a needed skill set of active
listening, constructive curiosity, collaborative
communication, and a willingness to embrace the
inherent ambiguity in the delivery of care to
multimorbid patients);
2. Patient knowledge as an asset to break down the
existing medication prescribing power hierarchy;
3. Approaching medicine prescribing differently
rather than by doing more (including allocating
resources for reflection within prescribing and
deprescribing, and using incentives to accommodate
complexity and ambiguity);
4. Deprescribing guidelines for the multimorbid
patients that incorporate multiple diseases, reflect
diminishing return with increasing number of
medications, and reflect the patient goals as a priority.
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In the ideation phase we encountered the second challenge: time and resources. We were successful
in bringing together relevant professional stakeholders, who were all influential in developing official
health policies, for two meetings. Here, a strong sense of need for collective action and collaborative
work arose from the co-design sessions and the intention to participate further was certainly present.
The participants in the stakeholder meetings created a list of issues of concern to form a future
collaboration based on prototyping and testing. The stakeholders identified the human-centred design
methods applied through the inspiration and ideation phases as an important aspect leading to
a shared commitment in further collective action. In spite of this positive and constructive experience,
getting them committed for a more substantial process proved cumbersome due to structural and
organisational barriers and lack of time and resources.
3.3. Implementation Phase
The challenge of time and resources made it difficult to pursue the third phase of innovation. A core
group of the stakeholders continued collaboration with the aim of influencing official health-policy work
through a national seminar on patient-centred treatment strategies within polypharmacy, based on
the Scottish initiative called Realistic Medicine [30]. However, the lack of resources to allocate time
and money for prototyping and testing made it impossible to continue to the implementation phase,
illustrating some of the difficulties in carrying out co-designed health research. This highlights the
third challenge: Funding. In order to design a participatory project based on human-centred design
methods, funding must be allocated to ensure the ability of stakeholders to engage in the process
throughout all three phases of innovation.
4. Discussion
Human-centred design offers tangible, reproducible, and scalable methods to make older adults
and professional stakeholders a part of innovative healthcare processes. Further, the investment of
time and effort to understand the experiences of older adults and engage key stakeholders should
allow for more efficient and effective intervention development, dissemination, and adoption.
Inclusive healthcare delivery is of high importance when it comes to quality of life for older
adults, essentially because it focuses on planning care trajectories that are tailored to the needs of the
older adult and his or her life situation. This extends well beyond traditional types of health-related
outcomes as it entails, for example, how to prescribe medicine for hypertension that enables the older
adult to walk his or her beloved dog without worrying about having to use a toilet. A medicine choice
based on knowledge of and discussion with the patient and close relatives will increase the chances
of successful medicine compliance and thus reduce the risk of poor clinical outcomes and hospital
admissions. This will allow for more older adults to experience a healthy and active life.
Through the use of a case study we have illustrated three challenges in human-centred design
processes related to recruitment, time and resources, and funding. We found that the active involvement
of older adults living with polypharmacy as a result of multimorbidity provided a contextual and
multi-view perspective of the consequences that polypharmacy may have on everyday life and ways
of improving care. These lived-life experiences form preferences, beliefs, and habits and are important
to incorporate into any successful care strategy. However, the three identified challenges affected
our ability to successfully carry out the final phase of innovation. In the following, we discuss each
challenge and exemplify the barriers they can cause.
4.1. Recruitment
In order to execute a successful human-centred design process, understanding the real-world
experience of the end-user, here being the older adult, is critical. We did not encounter challenges during
recruitment for this case study, however, recruitment of socioeconomically disadvantaged older adults
or ethnic minorities is often challenging and requires active outreach efforts [31,32]. Recruitment of
health professionals and other stakeholders may be affected by lack of time or different organisational
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priorities resulting in a need for political negotiations and rearrangement of prioritisation to allow for
stakeholders to commit to co-designed innovation projects.
A strategy for recruitment should therefore entail collaboration with relevant professional
stakeholders such as municipal workers, patient associations, and the wide range of non-governmental
associations relevant for recruiting and engaging participants.
4.2. Time and Resources
A strategy of allocation of time and resources are important to ensure a persistent and sustainable
commitment to the project. When planning health innovation projects, it is important to remember
that the process of facilitating and carrying through the three phases of innovation in human-centred
design is a deliverance in itself; the bringing together of expertise, of building relationships, and of
creating a space to rethink complex areas of concern. It is therefore important to allocate resources
(economic, manpower, time) to the process itself. It is this care of the process from leadership courage
and buy-in, to assignment of skilled staff, to time and resource allocation, that enables innovation to
happen [11,33].
For further studies, it would be relevant to apply a strategy of involving older patients in all phases
of the innovation cycle and have them more actively represented in activities such as stakeholder
workshops. It would also be interesting to involve more varied patient groups and explore how
design thinking can make the voices of marginalised patient groups part of (power) conversations and
decision making. A large-scale study would also allocate resources for long-term measurement of the
effects of such a process and explore how to meaningfully measure change(s) in care and empathy,
which is a needed next step [34].
4.3. Funding
As already touched upon, well-distributed resources are vital. The majority of health research
today is funded externally by private or public funds. When applying for grants, funders request
detailed information on aims, methods, and expected outputs. These requirements fit poorly with
human-centred design projects focusing on complex problems and iterative knowledge production.
In a sustainable research set-up, the allocation of funds should be distributed to cover all aspects of
involvement including, for example, prototype developments. A participatory innovation project
holds many unknowns because the outcome is to be created together and expected project outcomes
are thus difficult to formulate in advance. It further creates a need for investing significant time and
energy in the early stages of formulating concrete research proposals or framework.
We argue that co-design methods, such as human-centred design, can be a valuable tool when
doing research on complex issues, such as polypharmacy, due to the fact that it can produce knowledge
on multiple levels. Everyday health practices, such as medicine consumption, as well as insights
on systematic practices and procedures, such as prescribing and de-prescribing of medicine, can be
evaluated and novel solutions can be identified as part of innovative research processes. The promotion
of empathy through this methodological approach may furthermore enable kind and compassionate
solutions in healthcare development.
Human-centred design methods are interesting and relevant ways of bridging perspectives of
research and practice. They enable innovation processes by placing the perspectives of older adults at
the centre and recognizing the value of interdisciplinary work [35,36]. Several examples of the growing
trend of involving patients and their wishes in healthcare exist, [37–40] and we encourage this ongoing
development. It is these examples and dialogues with funding institutions that can pave the way for
a funding structure supporting participatory health innovation processes.
5. Conclusions
In conclusion, we argue for a need for adoption of reproducible research methods for involvement
of older adults and key stakeholders to improve healthcare delivery for an aging population.

Int. J. Environ. Res. Public Health 2020, 17, 4551

7 of 9

Applying human-centred design methods in investigating the experienced consequences of diseases
has proven to be a unique opportunity to explore an interdisciplinary approach and promote new
ways of performing compassionate care with an aim to increase activity and health at older ages.
However, it will require a shift towards a more open-ended process of stakeholder buy-in, topic
selection, and prioritization. When initiating co-designed health innovation projects engaging older
citizens, researchers should consider the three key challenges outlined here: recruitment, time and
resources, and funding. We have formulated tentative strategies to address these and we encourage
others to do the same with the hope of building a substantial body of shared knowledge.
Author Contributions: Conceptualization, C.T.S., J.C., R.G.J.W. and M.K.; Methodology, C.T.S. and J.C.; Validation,
C.T.S., J.C. and M.K.; Formal Analysis, C.T.S. and J.C.; Writing—Original Draft Preparation, C.T.S.; Writing—Review
and Editing, C.T.S., J.C., R.G.J.W. and M.K.; Supervision: M.K. All authors have read and agreed to the published
version of the manuscript.
Funding: This study was funded by the Novo Nordisk Foundation Challenge project NNF17OC0027812.
The project was supported by the EIT Health, a body of the European Union. The research in the Centre for
Healthy Aging is supported by Nordea-fonden. The sponsors had no role in the design, execution, interpretation,
writing of the study, or in the decision to publish the results.
Acknowledgments: We are thankful to EIT Health for funding the study. Thanks to all stakeholders, patients,
and GPs for participating.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.

3.

4.
5.
6.

7.
8.

9.
10.

11.
12.
13.

Kristiansen, M. Health of Older Refugees and Migrants: Technical Guidance. Available online: https:
//www.forskningsdatabasen.dk/en/catalog/2443882393 (accessed on 15 May 2020).
Kvæl, L.A.H.; Debesay, J.; Bye, A.; Bergland, A. Health-care professionals’ experiences of patient participation
among older patients in intermediate care—At the intersection between profession, market and bureaucracy.
Health Expect. 2019, 22, 921–930. [CrossRef] [PubMed]
Rankin, A.; Cadogan, C.A.; Patterson, S.M.; Kerse, N.; Cardwell, C.R.; Bradley, M.C.; Ryan, C.; Hughes, C.
Interventions to improve the appropriate use of polypharmacy for older people. Cochrane Database Syst. Rev.
2018, 09, CD008165. [CrossRef] [PubMed]
Nixon, M.S.; Vendelø, M.T. General practitioners’ decisions about discontinuation of medication:
An explorative study. J. Health Organ. Manag. 2016, 30, 565–580. [CrossRef]
Hajjar, E.R.; Cafiero, A.C.; Hanlon, J.T. Polypharmacy in elderly patients. Am. J. Geriatr. Pharmacother. 2007,
5, 345–351. [CrossRef]
Kristiansen, M. The Difference that Kind and Compassionate Care Makes. BMJ Online. Available online:
https://blogs.bmj.com/bmj/2018/09/18/maria-kristiansen-difference-kind-compassionate-care/ (accessed on
18 September 2018).
Hargraves, I.; LeBlanc, A.; Shah, N.D.; Montori, V.M. Shared decision making: The need for patient-clinician
conversation, not just information. Health Aff. Millwood 2016, 35, 627–629. [CrossRef] [PubMed]
Stiggelbout, A.M.; Van der Weijden, T.; De Wit, M.P.; Frosch, D.; Légaré, F.; Montori, V.M.; Trevena, L.;
Elwyn, G. Shared decision making: Really putting patients at the centre of healthcare. BMJ 2012, 344, e256.
[CrossRef]
Courtney, K. Patient Perspectives on Patient Participation–Results from a Workshop with a Patient Council
in a General Practice. Stud. Health Technol. Inform. 2015, 208.
Fagerlin, A.; Pignone, M.; Abhyankar, P.; Col, N.; Feldman-Stewart, D.; Gavaruzzi, T.; Kryworuchko, J.;
Levin, C.A.; Pieterse, A.H.; Reyna, V. Clarifying values: An updated review. BMC Med. Inform. Decis. Mak.
2013, 13, S8. [CrossRef] [PubMed]
Bason, C. Leading Public Sector Innovation: Co-Creating for a Better Society; Policy Press: Bristol, UK, 2018;
ISBN 1-4473-3625-9.
Buchanan, R. Wicked problems in design thinking. Des. Issues 1992, 5–21. [CrossRef]
Brown, T. Design thinking. Harv. Bus. Rev. 2008, 86, 84.

Int. J. Environ. Res. Public Health 2020, 17, 4551

14.
15.
16.
17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.

38.

8 of 9

Chan, K. A design thinking mindset beyond the public health model. World Med. Health Policy 2018, 10,
111–119. [CrossRef]
Roberts, J.P.; Fisher, T.R.; Trowbridge, M.J.; Bent, C. A Design Thinking Framework for Healthcare Management
and Innovation; Elsevier: Amsterdam, The Netherlands, 2016; Volume 4, pp. 11–14.
Légaré, F.; Witteman, H.O. Shared decision making: Examining key elements and barriers to adoption into
routine clinical practice. Health Aff. Millwood 2013, 32, 276–284. [CrossRef]
Rose, G. Situating knowledges: Positionality, reflexivities and other tactics. Prog. Hum. Geogr. 1997, 21,
305–320. [CrossRef]
Smith, R.C.; Vangkilde, K.T.; Kjaersgaard, M.G.; Otto, T.; Halse, J.; Binder, T. Design Anthropological Futures;
Bloomsbury Publishing: London, UK, 2016; ISBN 1-4742-8063-3.
Dorst, K. The core of ‘design thinking’and its application. Des. Stud. 2011, 32, 521–532. [CrossRef]
Bovaird, T.; Loeffler, E. The Role of Co-Production for Better Health and Wellbeing: Why We Need to Change;
Loeffler, E., Power, G., Bovaird, T., Hine-Hughes, F., Eds.; Co-Production of Health and Wellbeing in Scotland;
Governance International: Birmingham, UK, 2013; pp. 20–28.
Witteman, H.O.; Dansokho, S.C.; Colquhoun, H.; Coulter, A.; Dugas, M.; Fagerlin, A.; Giguere, A.M.;
Glouberman, S.; Haslett, L.; Hoffman, A. User-centered design and the development of patient decision aids:
Protocol for a systematic review. Syst. Rev. 2015, 4, 11. [CrossRef] [PubMed]
Flyvbjerg, B. Five misunderstandings about case-study research. Qual. Inq. 2006, 12, 219–245. [CrossRef]
Kvale, S. Doing Interviews; Sage: Salford, UK, 2008; ISBN 1-4462-0519-3.
Button, G. The ethnographic tradition and design. Des. Stud. 2000, 21, 319–332. [CrossRef]
Czarniawska-Joerges, B. Shadowing: And Other Techniques for Doing Fieldwork in Modern Societies; Copenhagen
Business School Press DK: Copenhagen, Denmark, 2007; ISBN 87-630-0215-9.
Halse, J. Danmarks Designskole Rehearsing the Future; 1. oplag.; Danish Design School Press: Copenhagen,
Denmark, 2010; ISBN 978-87-92016-16-4.
IDEO. In The Field Guide to Human-Centered Design, 1st ed.; Design Kit: San Francisco, CA, USA, 2015;
ISBN 978-0-9914063-1-9.
Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
Brown, T.; Katz, B. Change by design. J. Prod. Innov. Manag. 2011, 28, 381–383. [CrossRef]
UK National Healthcare System Realistic Medicine. Available online: https://www.nhsinform.scot/caresupport-and-rights/nhs-services/using-the-nhs/realistic-medicine (accessed on 27 March 2020).
Srivarathan, A.; Jensen, A.N.; Kristiansen, M. Community-based interventions to enhance healthy aging in
disadvantaged areas: Perceptions of older adults and health care professionals. BMC Health Serv. Res. 2019,
19, 7. [CrossRef]
Kristiansen, M.; Razum, O.; Tezcan-Güntekin, H.; Krasnik, A. Aging and health among migrants in a European
perspective. Public Health Rev. 2016, 37, 20. [CrossRef] [PubMed]
Bønnelycke, J.; Thiel Sandholdt, C.; Pernille Jespersen, A. Co-designing health promotion at a science centre:
Distributing expertise and granting modes of participation. CoDesign 2019, 15, 128–141. [CrossRef]
Oliver, K.; Kothari, A.; Mays, N. The dark side of coproduction: Do the costs outweigh the benefits for health
research? Health Res. Policy Syst. 2019, 17, 33. [CrossRef] [PubMed]
Lane, J.; Turner, S.; Flores, C. Researcher-practitioner collaboration in community corrections: Overcoming
hurdles for successful partnerships. Crim. Justice Rev. 2004, 29, 97–114. [CrossRef]
Spear, S.; Rawson, R.A. Linking researchers and practitioners in the substance abuse field: Perspectives of
two “bridgers. J. Drug Issues 2002, 32, 881–892. [CrossRef]
Kjellström, S.; Areskoug-Josefsson, K.; Gäre, B.A.; Andersson, A.-C.; Ockander, M.; Käll, J.; McGrath, J.;
Donetto, S.; Robert, G. Exploring, measuring and enhancing the coproduction of health and well-being
at the national, regional and local levels through comparative case studies in Sweden and England:
The ‘Samskapa’research programme protocol. BMJ Open 2019, 9, e029723. [CrossRef]
Greenhalgh, T.; Hinton, L.; Finlay, T.; Macfarlane, A.; Fahy, N.; Clyde, B.; Chant, A. Frameworks for
supporting patient and public involvement in research: Systematic review and co-design pilot. Health Expect.
2019, 22, 785–801. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 4551

39.

40.

9 of 9

UK National Healthcare System Briefing Notes for Researchers: Involving the Public in NHS, Public Health
and Social Care Research. UK INVOLVE Eastleigh. 2012. Available online: invo.org.uk/wp-content/uploads/
2012/04/INVOLVEBriefingNotesApr2012.pdf (accessed on 3 June 2020).
UK National Healthcare System Transforming Participation in Health and Care. London NHS England.
2013. Available online: england.nhs.uk/wp-content/uploads/2017/04/ppp-involving-people-health-careguidance.pdf (accessed on 3 June 2020).
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

