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Abstract
With an ageing population and increasing expectations of healthcare services, the Nordic
countries face challenges to maintain high-quality healthcare for all that is expected within
the Nordic welfare state model. These issues are even more pressing in the Nordic’s many
sparsely populated areas. Access to healthcare is limited for people in rural regions
compared to fellow citizens in more densely populated areas.

Efforts to overcome spatial barriers to healthcare worldwide include the application of
technology like telemedicine and advanced diagnostics tools. The technological focus of
interest of this thesis is medical imaging, including the potential of low-field MRI in remote
regions.

This thesis explores access to healthcare in one of these remote Nordic regions: Finnish
Lapland. Taking MRI as a focal point, experiences and perspectives of local residents and
healthcare professionals are gathered. Based on these experiences, opportunities for design
are identified and a proposal is made for a platform for co-creation that could advance
healthcare accessibility in the area.

The research is approached through a service design perspective. Qualitative research data
was collected through desk research, online semi-structured interviews and a field trip to
Northern Finnish Lapland including contextual interviews and observations. Altogether 12
residents and 6 healthcare professionals participated in the study. Data was analysed using
affinity diagramming.

Findings were summarised into 31 statements organised according to three collaborating
stakeholder groups: residents, primary care and specialised care. Interpreting these findings,
three opportunities for design were identified. In short, these opportunities are 1) Maintaining
trust in a centralising healthcare system; 2)   Reorganising work with a small workforce; 3)
Redefining the resident’s role in healthcare collaboration. Accompanying the opportunities
for design are personas of different resident types. The opportunities and personas feed into
a proposal for a co-creation process, aiming to bring together multidisciplinary teams who
combine their efforts towards more accessible healthcare services in Finnish Lapland.

Keywords: healthcare accessibility, service design, MRI, Finnish Lapland, rural healthcare
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1. Introduction
This thesis studies accessibility to healthcare and MRI diagnostics in remote Finnish regions.
The introduction discusses the background, research objectives and questions, plus the
structure of the thesis.

1.1 Background
With an ageing population and increasing expectations of healthcare services, the Nordic
countries face challenges to maintain high-quality healthcare for all that is expected within
the Nordic welfare state model (Greve, 2021). These issues are even more pressing in the
Nordic’s many sparsely populated areas, which often have pressed economies, higher
percentages of elderly and high vacancy levels (Andersson et al., 2020). Combined with
large distances and harsh weather conditions, access to healthcare is limited for people in
rural regions of the Nordics, compared to fellow citizens in more densely populated areas.

One of the major opportunities to overcome spatial barriers to healthcare worldwide is
considered to be telemedicine (OECD, 2021b), medical information being transmitted
through wireless communication networks (Fong et al., 2010). As a practice expanding since
the 1990s, telemedicine is now a widespread tool enabling the online flow of information and
virtual interactions (Giulio Nittari et al., 2020; Walderhaug et al., 2015). As a result, various
healthcare appointments and procedures previously done in hospitals can be taken closer
to, or even into the home of patients.

Advanced diagnostic tools are developed to enable healthcare at a distance and advance
healthcare accessibility (Andersson et al., 2020). This thesis has a particular focus on MRI
(Magnetic Resonance Imaging), a medical imaging technique that can make detailed images
of any part of the body (Berger, 2002) and allows for non-invasive, radiation-free diagnosis
(Sarracanie & Salameh, 2020). MRI is extremely resource-intensive, which has limited its
accessibility and kept it mostly in the hospital setting (Ahola et al., 2022). Efforts to increase
accessibility include teleradiology (Reponen, 2008), where the radiologist can assess MRI
images remotely, as well as so-called ‘MRI trucks’. These trucks equipped with an MRI
device and a radiographer on board visit locations such as regional health centres, saving
local residents the trouble of a long journey to the hospital.

Although remote radiology has developed with improved information technology and MRI
trucks, from an accessibility perspective, MRI devices have not improved, as they have
become bigger, heavier and more power-demanding (Deoni et al., 2022). “In medical
imaging, scientists and clinicians have adapted ultrasound or X-ray-based modalities to
address challenges in different disciplines of medicine. MRI on the other hand has been
almost untouched for the last three decades and one-fits-all scanners continue to be the
mainstream” (Sarracanie & Salameh, 2020, p11). These ‘one-fits-all’ MRI scanners are
costly to acquire and maintain, have high requirements for the operating environment, need
highly educated staff and cause safety risks (Ahola et al., 2022).
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Low-field MRI could prove to be the technology that can reduce the above-mentioned
barriers and truly transform MRI accessibility by reducing costs and increasing mobility. The
medical community is showing renewed interest in this technique which, though with some
performance limitations compared to (traditional) high-field MRI used in hospitals, can
provide actual point-of-care service. Currently the only low-field, accessible MRI on the
market is Hyperfine (Hyperfine and the Swoop® Portable MR Imaging SystemTM, n.d.), a
portable MRI specifically for head scanning which can be moved to a patient's bedside. With
a van equipped with this device, researchers introduced the first mobile MRI system able to
perform MRI scans literally in patients’ backyards (Deoni et al., 2022).

When low-field MRI becomes more prevalent as an additional MRI imaging system, new
application areas will open up: “reconsidering low-field MRI could lead to the democratisation
of dedicated, point-of-care devices to decongest high-field clinical scanners” (Sarracanie &
Salameh, 2020, p.1). Moreover, it has the potential to increase accessibility to MRI
diagnostics for people in lower-income countries and settings, as well as for individuals in
rural communities (Deoni et al., 2022).

1.2 Objectives and research questions
Using a service design approach, this thesis sheds light on one of the potential application
areas for low-field MRI: rural healthcare. The aim of this thesis is to investigate opportunities
for increased accessibility to healthcare and MRI services in remote Nordic regions.

AMRI project
This thesis is funded by the AMRI (Accessible Magnetic Resonance Imaging) project. The
AMRI project is a joint research project of the Department of Electrical Engineering and the
Department of Design at Aalto University. The project develops novel, low-field MRI
technology that increases accessibility to MRI imaging, through lower cost, greater
operational safety and greater mobility. Taking this as an opportunity, “the research project
aims to bring tissue-sensitive imaging out of the conventional hospital environment, enabling
new transformational point-of-need services in both healthcare and wellness” (AMRI –
Accessible Magnetic Resonance Imaging at Aalto University, n.d.).

Making MRIs more accessible opens up a variety of new use cases and application areas.
One promising application area AMRI researchers identified is the rural Nordic regions,
where the geographical distance between patients and healthcare services poses a
challenge. My thesis will provide insights into the healthcare situation in this region from a
user perspective, to learn where and how AMRI could make a positive impact on people in
this part of the world.

In collaboration with the AMRI team, it was decided that my work will focus mostly on
non-emergency care and will take rural Finland as a starting point. The team already has
further developed plans for emergency care in the form of a mobile stroke unit (Kämäräinen,
2022), so my thesis will bring additional insights into the potential application for non-acute
cases. Since the team is based in Finland, connections made during this thesis will also
provide them with future collaboration opportunities close to home.
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Research questions
The thesis investigates the following research questions:

Research Question 1:
What is the current state of healthcare accessibility in general, and non-acute MRI
screening in particular, from the perspective of local residents and healthcare
professionals in the rural north of Finland?

Research Question 2:
What local requirements need to be considered to advance accessible healthcare and
MRI, from the perspective of local residents and healthcare professionals in the rural
north of Finland?

The topic is approached from the perspective of service design. Taking accessibility to MRI
in rural Finnish Lapland as a focal point, the topic is examined through a local lens. The
thesis shares personal accounts of people experiencing healthcare in the rural north of
Finland and provides insights into what local needs and opportunities need to be considered
when designing for new accessible healthcare and MRI services.

1.3 Personal background and perspective
Before jumping into the research, I found it important to reflect on my own position towards
the research topic and mention where I’m coming from.

Firstly, I am not local to the rural Finnish context I will be researching. I am Dutch and spent
most of my life in the Netherlands, in the densely populated area of Amsterdam's capital
region. For the past 3 years, I have lived in Helsinki. So although I am not completely new to
Finnish culture, I often experience it in relation to Dutch culture. Possibly more important;
regardless of the location, my personal experience has always been an urban one.

Secondly, I have some experience with MRI as a patient. I underwent 2 MRIs for knee
trauma. Both were non-emergency and done in imaging centres. It gave me an initial idea
about what being in an MRI can look, sound and feel like. Plus an awareness that not only
the direct interaction with the MRI technology, but also other touchpoints (such as making
the appointment, or getting the diagnosis) make up the MRI service.

Thirdly, I approached this challenge with the professional background and perspective of
service design. More on this in the literature review.
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1.4 Structure of the thesis
This thesis consists of 7 chapters: Introduction; Literature review; Methods; Results;
Proposal; Discussion; Conclusion.

The first chapter introduces the background and objectives of the thesis. The second chapter
presents a literature review of the Finnish healthcare system, MRI accessibility and key
service design theory related to this thesis. The third chapter describes the relevant methods
for data collection and analysis. The fourth chapter presents the results of the research. The
fifth chapter introduces the proposal based on these findings. The sixth chapter discusses
the research and design process of the thesis including key contributions and limitations and
makes recommendations for future work. The seventh chapter concludes with final remarks.
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2. Literature review
The literature review discusses background information about the context being researched
and further describes the service design perspective from which I approached the research.

2.1 Finnish healthcare context
Like its Nordic neighbours, Finland is a high-income state with high standards of wellbeing
typical for the Nordic welfare state model (Keskimäki et al., 2019). Characteristics of the
Nordic welfare state model (or Nordic model for short) include: Active labour market policy;
High level of employment and low level of wage differentiation; High level of taxes;
Extremely decentralised and complex regulations and financing structures; Consensual
approach to developing social policy; High degree of equality; Active involvement of the
public sector in service delivery of social care (children and elderly) and health care (Greve,
2007, p.45).

Finland’s population health is rather good, exceeding the EU average on many health
indicators (Keskimäki et al., 2019).

Keskimäki et al. (2019) give a comprehensive report on the Finnish Healthcare system.
Finland’s health system is very decentralised, and subsystems have a large degree of
freedom. The core health system is organised by the municipalities (see figure 1). These are
responsible for both primary and specialised care. Primary care is organised through local
health centres with various health stations, wards, and primary health hospitals.
Municipalities form federations called hospital districts (currently 20 in total) which provide
specialised care. These hospital districts then group together into catchment areas of
university hospitals, for even more specialised care. There are 5 of these in Finland, in
Helsinki, Tampere, Turku, Kuopio and Oulu.

Parallel to the publicly funded service provision by the municipal system, there is
occupational healthcare (paid by employers), as well as the private healthcare system (paid
out-of-pocket or through voluntary health insurance). These provide supplementary care:
predominantly outpatient primary care and some specialised care. The public health sector
outsources work to private healthcare providers, and the number of private hospitals is going
up.
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Figure 1: Overview of the Finnish health system. Source: Keskimäki et al. (2019)

Keskimäki et al. (2019) describe a trend towards centralisation within the Finnish healthcare
system. The decentralised system has made it challenging to achieve national reforms, and
(the quality of) healthcare services is not the same for each municipality. Since the 2000s,
mergers have reduced the number of hospitals and various municipalities have outsourced
their primary care responsibilities to hospital districts.

Major reform will come in the form of Sote-uudistus (What Is the Health and Social Services
Reform, n.d.), which will move responsibility to healthcare, social care and rescue services
from municipalities to 21 newly established wellbeing service counties. The reform will go
into effect in 2023, aiming to ensure equal availability of services, as well as curb the
increasing costs of Finland’s ageing population (Sote-Uudistus, Health and Social Services
Reform, n.d.). The goals are ambitious, however, some of Finland’s leading service design
experts have expressed their concern about how little attention has been paid to the radical
change in management and operational culture required to achieve the promised equal
availability of services (Kronqvist et al., 2022).

“Access to health services is weaker in Finland than in many other countries in western
Europe; around 5% of the population report unmet need for health services and
socioeconomic differences in unmet need are substantial” (Tervola et al., 2021, p.xii).
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Accessibility issues to healthcare in Finland are comprised of socioeconomic inequalities,
geographical inequities and long waiting times.

The prevalence of health risk factors such as smoking and alcohol consumption is higher in
population groups of lower education or income (Keskimäki et al., 2019). The employed
population has quicker, broader and free (at point of care) access to services through
occupational healthcare, while people using municipal healthcare have to deal with waiting
times and out-of-pocket user fees (co-payment) (OECD/European Observatory on Health
Systems and Policies, 2021). Considering unmet needs, waiting times form the largest
barrier to access (Tervola et al., 2021).

People living in northern, eastern and central Finland have higher morbidity rates (i.e. are
sicker) than those in western and southern regions (Finnish Institute for Health and Welfare
(THL), 2019). Hospitals and specialised care are concentrated in urban areas, leading to
higher availability of doctors in the cities compared to sparsely populated areas
(OECD/European Observatory on Health Systems and Policies, 2021). The lack of doctors is
accounted for by further expanding the role of a large proportion of nurses (one of the
highest in the EU) (Keskimäki et al., 2019).

Finland has a highly advanced technological infrastructure and digitalisation in social and
health services is a priority for the Finnish government (Kouri et al., 2018). Both the private
and public sectors provide various digital services to their patients. A national system worth
mentioning here is the Kanta system (What Are the Kanta Services?, n.d.), Finland’s
national health information exchange (HIE). Through this system, all healthcare providers
(public and private) can access and manage patient information, which is accessible to
patients through a special interface called My Kanta pages (Omakanta). Prescriptions are
also made digitally through the Kanta service. “The stored standardised health data will stay
available even if the healthcare organisational structure will be modified in the future. The
various forthcoming telemedicine services can rely on this national backbone” (Kouri et al.,
2018).

Like in many other countries, the use of teleconsultations increased drastically during the
COVID-19 pandemic (OECD/European Observatory on Health Systems and Policies, 2021)

2.2 Rural healthcare
Approximately 45% of the world’s 7.6 billion inhabitants lived in rural areas in 2018, with 90%
of the world’s rural population on the African and Asian continents (United Nations
Department of Economic and Social Affairs, 2018). The situation in rural Finland as
described in the previous section matches international reports of rural healthcare in
high-income countries, such as higher morbidity rates among rural residents and difficulty
recruiting enough staff (OECD, 2021b).

It is important to keep in mind that this thesis will not provide a one-size-fits-all approach to
improve accessibility across different regions and cultures. What is defined as rural varies
greatly across the globe, and attitudes towards health differ from one rural community to the
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next (Bain & Adeagbo, 2022). Rather, this thesis is a local report that I hope can inspire the
development of similar (but not the same) local projects in other contexts.

2.3 MRI accessibility
Magnetic Resonance Imaging (MRI), is a medical imaging technique which can create
images of structures of the whole body using magnetic and electromagnetic fields. In this
section, I will discuss MRI from the perspective of accessibility.

Accessibility of conventional, high-field MRI
Availability of MRI scanners has rapidly increased over the past two decades (OECD, 2019),
and these days demands for non-invasive and radiation-free imaging is high (Sarracanie &
Salameh, 2020). Despite the rise in demand, MRI is far from being commonly available. MRI
is a very resource-intensive medical imaging technique, which has limited its accessibility
and kept it mostly in the hospital setting (Ahola et al., 2022).

Efforts to increase accessibility include teleradiology, where the radiologist can assess MRI
images remotely (Reponen, 2008). These trucks equipped with an MRI device and a
radiographer on board visit locations such as regional health centres, saving local residents
the trouble of a long journey to the hospital (see figure 2). Although these are mobile MRI
units, their mobility is limited since the large trucks must travel on high-weight-capacity
roadways and require specially-installed high-voltage electric supplies (Deoni et al., 2022).

Figure 2: Patient exiting an MRI truck in Finland. Source: Väyrynen (2011)
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Although remote radiology has developed with improved information technology and MRI
trucks, from an accessibility perspective, MRI devices have not improved. Development of
MRI devices has focused on high-resolution images within as short a time as possible,
leading to the use of increasingly strong magnets in the MRI devices (Ahola et al., 2022;
Sarracanie & Salameh, 2020). However, “field strength determines costs (~$1M/T), safety
measures, required facilities, and expertise in operating the system” (Ahola et al., 2022).
“MRI systems have become bigger, heavier, and more power demanding, limiting them to
higher income settings such as large urban hospitals or well-equipped research universities”
(Deoni et al., 2022).

“In medical imaging, scientists and clinicians have adapted ultrasound or X-ray-based
modalities to address challenges in different disciplines of medicine. MRI on the other hand
has been almost untouched for the last three decades and one-fits-all scanners continue to
be the mainstream” (Sarracanie & Salameh, 2020, p11). These ‘one-fits-all’ MRI scanners
are costly to acquire and maintain, have high requirements for the operating environment,
need highly educated staff and cause safety risks (Ahola et al., 2022).

The alternative (or addition): low-field MRI
Low-field MRI could prove to be the technology that can reduce above mentioned barriers
and truly transform MRI accessibility. The medical community is showing renewed interest in
this technique which, though with some performance limitations compared to (traditional)
high-field MRI used in hospitals, can provide actual point-of-care service. Currently the only
low-field, accessible MRI on the market is Hyperfine (Hyperfine and the Swoop® Portable
MR Imaging SystemTM, n.d.), a portable MRI specifically for head scanning which can be
moved to a patient's bedside. With a van equipped with this device, researchers introduced
the first mobile MRI system able to perform scans literally in patients’ back yards. (Deoni et
al., 2022).
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The following table gives an overview of considerations comparing high-field and low-field
MRI from an accessibility perspective:

High-field MRI Low-field MRI

Sarracanie & Salameh (2020)

Higher profit margins for manufacturers

High costs (~$1M/T) Lower costs

Low-volume, high-price equipment High-volume, low-price equipment

Scanning time as short as possible Can afford longer scanning times (except
for truly time-sensitive applications)

Lower footprint

Little siting requirements

‘One-fits-all’ scanners Enhanced compatibility

Could be sited in emergency rooms,
operating rooms, or even the field

Deoni et al. (2022)

‘mobile’ MRI systems require 18-wheel
haulers that can only travel on high
weight-capacity roadways and must be
parked on level and reinforced pads.

Able to operate in a regular van (Hyperfine
model)

Require specially-installed 480 V 3-phase
electric supplies

Runs on regular power supply, generator or
battery pack

> $2.5 M cost of a mobile high-field system
and trailer

$110,000 cost for van equipped with
Hyperfine low-field scanner ($50,000)

High-field systems offer an array of imaging
techniques and acquisition protocols that
are not currently matched on the Hyperfine
system

Enables imaging of underserved patients
and research participants, and increase
accessibility in lower income countries
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Ahola et al. (2022)

Operation assumes highly educated
personnel and causes safety risks

The scanner's safe operation enables
automation of the imaging process

Would enable the imaging in the first
appointment with a nurse or doctor for
precluding conditions aided by Artificial
Intelligence (AI)

Potential for bedside use and mobile
applications

Use for several essential applications,
which would benefit from openness and a
possibility to bring life-supporting or
monitoring equipment close to the magnet

Table 1: Considerations of high-field MRI compared to low-field MRI, summarised from
(Ahola et al., 2022; Deoni et al., 2022; Sarracanie & Salameh, 2020)

When low-field MRI becomes more prevalent as an additional MRI imaging system, new
application areas will open up. Low-field devices would not be intended to compete with
conventional high-field contexts. Rather, “reconsidering low-field MRI could lead to the
democratisation of dedicated, point-of-care devices to decongest high-field clinical scanners”
(Sarracanie & Salameh, 2020, p.1).

To summarise, low-field could increase accessibility through lower cost, increased mobility
and increased adaptability. New use cases could open up such as: Use of MRI at
department level by nurses or managing physicians; MRI coming to the patient, rather than
the patient coming to the MRI. Finally, these use cases would become possible within
lower-income countries and for under-served user groups.

MRI in Finland
Finland is one of the countries with the highest number of available MRI scanners in Europe,
relative to the number of inhabitants (OECD, 2021a), but it is not among the countries
performing the most MRI scans per capita (OECD & European Union, 2020). For example,
compared to Finland, Belgium performs almost twice the amount of scans per capita, with
less than half the amount of available scanners per capita. Although outside of the scope of
this research, it might be worth considering the impact the efficiency of service provision has
on this data.

Finland has a strong tradition of teleradiology (Reponen, 2008). In addition to stationary MRI
devices, Mobile MRI trucks are used by four of the five university hospitals, and some
hospital district has purchased their own MRI truck to keep up with rising imaging demands
(Rosval, 2019). The private sector provides MRI services in hospitals, imaging centres (e.g.
Synlab) and MRI trucks (e.g. Unilabs/Botniascan).
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2.4 Where it all comes together: Finnish Lapland
The (physical) focus area of my thesis: Finnish Lapland. Research participants I’ve spoken
with throughout the research, with the exception of hospital staff in Rovaniemi, all come from
the most northern municipalities of Finnish Lapland: Muonio, Enontekiö and Utsjoki. These
are sparsely populated areas, with populations of 2321, 1789 and 1176 residents
respectively (Statistics Finland, 2021). The neighbouring municipalities of Muonio and
Enontekiö have together outsourced their primary care responsibilities to the Lapland
Hospital District (Perusterveydenhuolto / Muonion Ja Enontekiön Kunnat, n.d.).

As figure 3 clearly shows, northern Lapland is the area with the longest access times to
health facilities in Finland. Some residents live closer to the hospital in Tromsø, Norway than
to the nearest hospital in Rovaniemi, Finland. In case of emergency, residents can be
brought to Tromsø by helicopter, but are otherwise expected to travel to Rovaniemi (or other
locations in Finland). Travel to the nearest regional hospital in Rovaniemi takes
approximately 3-5 hours by car. When residents are unable to drive there themselves, they
are able to book a taxi, which will be reimbursed by the government agency Kela, with a
deductible of up to 25 euros per trip (Näin Tilaat Kela-Taksin | Henkilöasiakkaat | Kela, n.d.).

Figure 3: Access time to health facilities in Finland. Source: Keskimäki et al. (2019),
translated from Rehunen et al. (2016).
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I would like to briefly note that Enontekiö and Utsjoki are part of the indigenous Sámi
homeland, which spans parts of northern Norway, Sweden, Finland and Russia. Sámi are a
minority living all over Finland, with about one-third living in the Sámi homeland and Utsjoki
being the only place where they form the majority of residents (Hokkanen, 2017). There is a
statutory right to use the Sámi language in services, however, in practice, the Sámi have
very limited access to services in their own language in addition to a general “lack [of]
understanding of Sáminess, as well as the special style of communication and way of life in
Sámi culture. The lack of adequate services seems at least in part to stem from the inability
of services to engage with people in their special, individual life situations” (Hokkanen,
2017). Going deeper into the differences in healthcare experiences between Sámi and
non-Sámi residents would require a much greater cultural sensitivity and understanding of
the region, I considered it out of the scope of this research.
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2.5 Service Design perspective
I’ll be taking on this thesis project from the perspective of service design. Service design is
an interdisciplinary and evolving field and therefore lacks a common definition (Stickdorn &
Schneider, 2011). The term sounds reasonably simple; designing services, right? However,
with service design combining methods of design, marketing and operations management
and social sciences (Kimbell, 2011) different viewpoints exist within the field on exactly what
those two words - service and design - mean.

Lucy Kimbell (2011), distinguishes between approaches to service design by describing 2
tensions.

Firstly, tensions exist between views on design. Design can be understood from a
deterministic point of view where design is seen as a problem-solving activity towards
predetermined outcomes. On the other hand, there is the constructivist point of view
where design is seen as an exploratory enquiry during which the understanding of
the problem emerges and a diverse group of people might be involved in constructing
and interpreting the meaning of a design.

Secondly, tensions exist between views on services. When designing services, either
a) the distinction between goods and services matters significantly; or b) service is
better understood as a fundamental activity, where value is co-created with multiple
actors within a value constellation.

This thesis takes on the latter two views on design and service, described as Designing for
Service: “Combining an exploratory, constructivist approach to design, proposing and
creating new kinds of value relation within a socio-material configuration involving diverse
actors including people, technologies and artefacts. [...] It sees service as enacted in the
relations between diverse actors, rather than as a specific kind of object to be designed”
(Kimbell, 2011, p. 42).

Service design and co-creation
Projects described as ‘Design for Service’ are often characterised by an open-ended
approach, aiming to frame key problem areas in complex service systems (Lee et al., 2018).
This is done in collaboration with various stakeholders.

Involving stakeholders is essential to service design (Freie & Sangiorgi, 2010; Koskinen et
al., 2011; Manzini, 2011; Steen et al., 2011; Stickdorn & Schneider, 2011). It is not the
designer or project owner who solely designs and creates a service. Referred to as
co-creation, the approach implies a partnership between stakeholders working together in
the design process as well as their production and continuous development: It is ordinary
people who generate the content of services and shape their nature (Freie & Sangiorgi,
2010). A co-creative approach includes many benefits, such as better idea generation,
improved collaboration between people or organisations, higher quality of service and more
successful innovations (Steen et al., 2011).
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Lee et al. (2018) provide a framework that aids designers to set up such co-creation
processes, which this thesis makes use of in the Proposal chapter (see section 5.3).

In co-creative service design projects, the role of the designer is someone who listens to
stakeholders, facilitates discussions, and provokes new ideas beyond what the user
community could have imagined (Manzini, 2011). As service designers navigate the growing
complexity, social demands and collaborative nature of service projects, there is a need to
move where strategic decisions are made in order to be in a position to influence future
directions (Sangiorgi, 2009).

Service design and healthcare
Ensuring healthy lives and promoting well-being for all, at all ages, is one of the United
Nations’ Sustainable Development Goals (SDGs) (United Nations Department of Economic
and Social Affairs, n.d.). Healthcare addresses these goals through a complex system of
multi-layered processes, varieties of actions, and people with different backgrounds and
expertise (Alhonsuo, 2021). As healthcare systems are confronted with increasingly complex
demands, such as ageing populations and patient-centred care (OECD, 2021b), design
provides methods, practices and processes to help address these challenges (Rowe et al.,
2020). Service design is increasingly seen as providing strategy for healthcare innovation
(Bowen et al., 2013)

Freie and Sangiorgi (2010) link service design to developments in healthcare innovation.
They describe an ongoing transformation process in which healthcare moves from
treatment-centred and centralised models of care toward more health-centred,
community-based and co-produced service models (p. 41). For projects to be truly
transformative and take on a life of their own, they must “question the very assumptions and
norms behind service practices and interactions; require engaging the right set of actors in
the right moment; and actually release power to project participants, co-creating flexible
platforms or ‘infrastructures’ that people can own, inhabit and transform” (p. 48).

Service design process
Service design as an interdisciplinary approach includes and connects various fields of
activity (Stickdorn & Schneider, 2011). Academia and practice have developed various
frameworks similarly describing the steps of the service design process (Stickdorn &
Schneider, 2011). A framework that is regularly referred to is the model introduced by Design
Council in 2004 called the ‘Double Diamond’ (Design Council, 2019), which is based on
divergent and convergent thinking and structures the design process in four phases:
discover, define, develop, deliver (see figure 4).
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Figure 4: The Double Diamond. Source: Design Council (2015, p.15)

The early phases of the design process (discover, define) are often considered the messy
part. Referred to as the ‘fuzzy front end’, it is the phase in which many activities take place in
order to inform and inspire the exploration of open-ended questions, the goal being to outline
what can be designed (Sanders & Stappers, 2008). My thesis focuses on this ‘fuzzy front
end’ of the design process.

The Double Diamond model has been widely used and widely criticised. Design Council’s
Chief Design Officer (Drew, 2019) reflects that it remains the simplest way to communicate
the design process to non-designers. However in reality it is not a linear process and it is
much more fluid, which is why people have adapted the double diamond to reflect their
process better. Finally, design is as much about the mindset as it is about tools, and using
design to solve problems requires ‘enabling conditions’ (e.g. supportive leadership and good
partnerships).

Methods and tools in service design are not considered a manual or restrictive set of
instructions, but rather flexible resources from which bespoke, iterative projects can be
constructed (van Dijk et al., 2011, p. 148). These resources are almost endless and are
frequently adapted or even invented to fit the particular design task at hand. For the purpose
of this thesis, a collection of service design methods and tools was utilised. Data collection
methods were 1) desk research; 2) semi-structured interviews; and 3) a field trip including
contextual interviews and observations. Analysis was done through 4) affinity diagramming.
Service design tools such as question cards and personas were created to help collect and
make sense of data.
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Service design and transformation
In response to the world’s major sustainability challenges, many areas of design have
currently put their focus on systemic change, transition, and transformation to address the
wicked problems confronting modern society (Coops et al., 2022; Hakio & Mattelmäki, 2019).
These transformations require significant and structural changes in the systems that support
society, and designing them involves re-conceptualizing complete systems and utilising
creative skills to imagine alternative and desirable futures (Gaziulusoy & Ryan, 2017,
p.1298).

In line with this more systemic approach to service design, the Design Council (2021)
launched another framework “to provide greater awareness and credibility to the growing
practice of systemic design and create a framework that allows designers from different
disciplines to come together with non-design professions and communities to undertake this
work” (p. 7).

Figure 5: Design Council transformed its Double Diamond into the Systemic Design
Framework. Source: Design Council (2021)
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The proposed framework (see figure 5) includes an updated version of the double diamond,
showing the iterative nature through arrows and a rephrasing of the 4 steps into
explore-reframe-create-catalyse (formally discover-define-develop-deliver). It recognises the
work ‘prior and post design’ as orientation and vision setting and continuing the journey. It
emphasises the design work as one element among many activities within the wider context
and points out that the ‘invisible activities’ of building connections and relationships as well
as leadership and storytelling that sit around a project are as important as the design project
itself.

Apart from the focus on the early design phases of explore and reframe, this thesis also
made an effort towards the surrounding activities that are essential to interconnected and
complex challenges. In the discussion section of this thesis, I return to the framework to
reflect on what efforts were made and how they relate to the framework and other service
design theories.

24



3. Methods
The empirical part of this study combines desk research and semi-structured interviews
online, followed by a field trip to rural Lapland.

3.1 Overview of collected data

Phase Activity Participants Data type

Mapping Desk research Interactive map

Online interviews Semi-structured
interviews

3 Residents Interview transcripts

2 General
Practitioners

Field trip: health
station 1,2,3

Contextual
interviews

9 Residents Interview transcripts

2 General
practitioners*

1 Radiographer

Observations Photos

Observation notes

Question cards Notes from
participants

Observation notes

Daily reflections Reflection notes

Field trip: regional
hospital

Contextual
interviews

1 Radiographer Interview transcripts

1 Radiologist

Observations Photos

Observation notes

Daily reflections Reflection notes

* One general practitioner participated in both online interview and field trip (so 3 general practitioners
participated in the study in total)

Table 2: Overview of research activities, participants and collected data
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3.2 MRI Mapping
To learn more about the available resources in the Lapland region, I searched for the
locations where people could access an MRI. The information was gathered both from
various online sources, as well as by directly contacting the service providers. I mapped the
information I found in an interactive map of Northern Finland, using Google Earth projects
(van Dormalen, 2022). I also mapped out some of the municipal healthcare districts, the one
I visited is shown in the image of the map (see figure 6). Finally, I used this same map to
visualise where research participants were coming from (green for locations of the field trip,
red for the locations of online interviews).

I learned that there are various providers of MRI services in Finland, both in (public and
private) hospitals and (private) imaging centres. These imaging centres are mostly based in
the same cities as the hospitals, with Rovaniemi housing the most northern imaging centres
and hospitals equipped with MRI.

Apart from stationary MRIs in hospitals and imaging centres, there are MRI trucks. Out of the
5 academic hospitals in Finland, 4 make use of MRI trucks, including Oulu (Rosval, 2019).
Furthermore, there are private providers of MRI trucks. These all operate south of
Rovaniemi, with the exception of Unilabs (previously BotniaScan). This MRI truck goes to
locations all over Finland, including Sondankylä, Levi and Ivalo. The visits can be multiple
months apart (in Ivalo the truck visits approximately 4 times per year). In the case of Ivalo,
this service is purchased by a public sector health station, meaning the service would only
be available for residents from their own municipal health centre.
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Figure 6: Interactive map showing locations with MRI (yellow), MRI truck visit locations
(blue), and locations where I spoke with participants (green for field trip, red for remote
interview). Source: van Dormalen (2022).
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3.3 Semi-structured interviews
To get an initial understanding of what people’s experiences with MRI can be like in the rural
North, I set up semi-structured interviews. These interviews were done online, as this was
more resource-efficient considering scheduling and long distances.
The interviews were recorded and transcribed. Participants were sent information about the
purpose and handling of the collected data beforehand and gave their consent before
starting the interview, in accordance with Finnish National Board on Research Integrity
TENK guidelines (Finnish National Board on Research Integrity TENK, 2019).

I interviewed 3 local residents who had experience with MRI and 2 general practitioners
working in Lapland. A big part of setting up these interviews was recruiting participants. I
created an online sign-up sheet, targeted at patients and caretakers in Lapland, that I shared
in various local Facebook groups. Snowball sampling (Parker et al., 2019) proved to be the
most effective method for recruiting since it gave me some local credibility (see Discussion
chapter).

In the interviews, I asked residents to describe their journey of getting an MRI done. The
interview aimed to capture the experience more broadly, not only the interaction with the
machine. One of the questions I had was when the ‘MRI experience’ actually starts and ends,
assuming the journey people go through is that of getting a diagnosis. I was also interested
to learn what sets apart the rural experience of getting medical imaging done. Finally, there
was a first attempt to look into the future with participants and discuss how the service might
be better.

There were 3 sections of questions: 1. a general introduction of the participant and their
relationship with their place of residence, 2. A description of the activities before, during and
after the MRI scan, and how they experienced these (the largest part of the interview), 3. a
reflection of the overall experience and how this could be better in the future.

In the case of the General Practitioners, I wanted to learn about their work reality. Questions
regarded 1. Their day-to-day work, 2., Challenges of working in a remote area, 3. Their role
in medical imaging of patients as a rural doctor, 4. Their experience with telemedicine and
remote healthcare.
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3.4 Field trip
I organised a 4-day field trip to Finnish Lapland. The trip included 3 days in local health
stations of the Muonio-Enontekiö municipal health centre, plus a day at the radiology
department in Lapland Central Hospital, the regional hospital in Rovaniemi.

Preparation
My local contact in Muonio-Enontekiö was an experienced general practitioner (GP) with
whom I had done one of the semi-structured interviews. He was kind enough to offer to take
me along on his workday multiple days in a row. I got in touch with the radiology department
at Lapland Central Hospital through calls and emails, and eventually got an appointment with
one of their radiographers. An additional MRI truck visit which was scheduled, but got
cancelled because there were not enough appointments on the day it was visiting Lapland.

As I was planning the field trip the AMRI project got a new post-doctoral researcher who was
new to the Finnish healthcare context. In one of the weekly meetings the AMRI team and I
decided it would be beneficial for both of us to go on this field trip together. I remained
responsible for the organising of the field trip (logistics, budget, methods, materials), which
didn’t change much apart from the additional consent forms which my colleague provided.
For my colleague to be able to use any of the collected data in her postdoctoral research, we
brought consent forms approved by Aalto’s ethical committee for each participant to sign.
Because of scheduling conflicts, she arrived one day later than me.

Some ethical consideration before the field trip was about asking residents for interviews. It
is important to note that this thesis research is not medical research. I’m interested in the
organisation of healthcare and how this could be made more accessible, not in people’s
medical conditions. I was never present at any of the medical appointments at the health
stations. Instead, it was decided with the GP that while he was doing his appointments, my
colleague and I could be in the waiting room to talk to residents there.

Figure 7: Posters and question cards at the health stations helped introduce the research
to residents.
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Still, residents coming into the health station were not priorly informed that we would be
there and can’t easily avoid us in the waiting room when they don’t want to talk. We decided
to create a small area within the waiting rooms where we could invite people to come to us,
giving them some time and space to decide if they want to participate. I created posters and
question cards that helped introduce what we were doing (see figure 7). It served as an
ice-breaker for conversation, as well as a ‘plan-b’ for data collection in case a face-to-face
conversation was not possible due to the language barrier or if the resident was only
interested in a more brief interaction.

Another ethical consideration was about documentation. We recorded conversations with
residents and staff only after explicit permission through the consent forms. When taking
photos we made sure people who hadn’t given their consent were not recognisable in the
photos (i.e. no visible faces).
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Activities overview

Day 0
(alone)

- Journey to Muonio
- Introduction meeting with the GP

Day 1
(alone)

- Start the day with a quick pit-stop in Muonio health station
- Interview with local radiographer
- Drive to Karesuvanto health station with GP
- Meet nurses and set up materials
- Interviews with 4 local residents (nurses translate)
- Observation of location and materials
- Drive back with GP
- Daily Reflection

Day 2 - Drive to Hetta health station with GP
- Meet nurses and set up materials
- Interviews with 4 local residents
- Drive back with GP (detour to see more remote village)
- Daily Reflection

Day 3 - Walk to Muonio health station
- Set up materials
- Interview with other general practitioner
- Observation of location and materials
- Bus to Rovaniemi

Day 4 - Walk to Lapland Central Hospital
- Interview with radiographer
- Interview with radiologist
- Tour of the radiology department by radiographer
- Journey home
- Daily Reflection

Table 3: Overview of the activities during the field trip.

Day 0
After arriving in Muonio I met up with the GP who was going to show me around the next
day. After showing the materials and consent forms, we needed to deal with some
administration since the health district needed to give written permission for the research
happening at the healthcare centre.
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Day 1: X-ray at Muonio health station Day 1: Drive to Karesuvanto health station

Day 1: Karesuvanto health station Day 1: Posters in the waiting room

Day 1: Interview set-up in the break room Day 1: Participant writing question cards

Figure 8: impression of the first day of the field trip
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Day 1
The first day started with a quick pit-stop to print paperwork in the health station in Muonio.
The GP immediately got asked to tend to a patient which gave me the opportunity to speak
with the radiographer present. We then proceeded with a 1-hour drive to the health station in
Karesuvanto where a doctor visits once a week. I met the 3 nurses there and set up posters
in the waiting room. It was a busy day, yet the staff went above and beyond to connect me
with residents. I could use their break room as a place to interview residents; they kept
bringing people in and even joined conversations as translators. Out of the 4 people
interviewed, 3 of them had experience with MRI imaging. I asked them the same questions
as I had done with the semi-structured interviews prior to the field trip (see section 3.3). The
4th conversation was aimed more generally at healthcare in Karesuvanto and Lapland.

I had little time to approach people myself, so I managed to ask one resident in the waiting
room to fill out the question cards. At the end of the day, I drove back to Muonio with the GP
which gave us some time to reflect on the day. My colleague arrived in Muonio in the
evening and as a way to reflect on the day and communicate my first impressions to her, I
did a mapping with post-its on the wall of our hotel room.

Day 2: Drive to Hetta health station Day 2: Hetta health station

Day 2: Inside Hetta health station Day 2: Interview set-up in the waiting room
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Day 2: Remote area of Näkkälä Day 2: Daily reflection in the hotel room

Figure 9: impression of the second day of the field trip

Day 2
The second day we drove 1 hour to Hetta health station, where we set up posters with
question cards and an interview space in the spacious waiting room. I invited people to
speak with us using the posters or question cards and they would come to our table a bit
later. We interviewed 4 residents. During the lunch break with the GP and nurses, we got to
reflect on the day, as well as during the drive back. We took a detour on our way back to see
the even more remote area of Näkkälä. I ended the day with another daily reflection session.
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Day 3: Muonio health station Day 3: Resident waiting at nurse office

Day 3: Unused interview space at Muonio
health station

Day 3: Open doors in Muonio health station

Figure 10: impression of the third day of the field trip

Day 3
The third day of the field trip we visited Muonio health station. This is the largest health
station in the Muonio-Enontekiö area and also shares its building with social services. Again,
we set up posters and a place to talk in the waiting room, but this day turned out to be more
about observation and reflection. Residents and nurses were not as eager to be involved,
and the GP that had been taking us around had to go to Hetta unexpectedly. We interviewed
one other general practitioner working at the Muonio health station. Quietly observing at the
health station made me notice the laughter coming out of the break room, the nurses
whistling while walking down the hallways and the various professionals keeping their doors
open while doing their work. After the day at the health station ended we took a 3,5-hour bus
ride to Rovaniemi.
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Day 4: Lapland Central Hospital Day 4: Separate preparation rooms with
various coils improve efficiency

Day 4: The MRI device at Lapland Central
Hospital

Day 4: Operating room of the MRI

Figure 11: impression of the fourth day of the field trip

Day 4
Our fourth and final day was spent at the Lapland Central Hospital, where we had an
appointment with a radiographer. She showed us the MRI device they have and how she
works with it. Normally schedules are quite tight to scan as many patients as possible, but on
the day we visited there were no patients since the MRI was getting serviced, which meant
there was time for us to look at the rooms and devices calmly. The room adjacent to the MRI
operating room is where radiologists analyse the scans. We got to interview a radiologist
who walked in and kindly offered his time. After talking with the radiologist, we got a quick
tour of the rest of the radiology department with its various medical imaging devices. I ended
the day with the daily reflection exercise for both day 3 and day 4.
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3.5 Analysis
A variety of qualitative data was collected, which was analysed using the affinity diagram
method (Beyer & Holtzblatt, 1997). Affinity diagramming is a technique that helps to organise
and make sense of large amounts of unstructured and diverse qualitative data (Lucero,
2015). With its roots in anthropology’s KJ method, there are four basic steps: label making,
label grouping, chart making and explanation (Lucero, 2015). My analysis process roughly
followed these steps.

It was a process of ‘zooming out’, moving from an overwhelming amount of detail to more of
a bird’s eye view. My goal was to end up with a manageable and communicable set of
findings.

Label making
During the field trip I had done 3 reflection sessions where I wrote findings and ideas on
post-it notes. Although I put those on the wall there wasn’t much of a structure to them yet,
other than using different colours for findings and ideas. Therefore, this step can be
considered label making.

After returning from the field trip I transcribed all the interview recordings and printed the
images made. Together with two AMRI colleagues (one who had been on the field trip too,
one who hadn’t), I went through each participant’s interview transcript. I would skim through
the transcripts and verbally summarise the interview while my colleague would write the
findings down on post-it notes.

Label grouping
Post-it notes, printed images and some direct quotes cut out from the interview transcripts
were grouped on a wall (see figure 12). Because of the amount of data, this was done
somewhat in parallel with the label making. The first groupings I made from the collection of
post-its created in the daily reflection. When working through the interview transcripts with
my colleagues, we would create post-its from one or two interviews, after which we would
add these to existing clusters or create new groupings. Once all the data was on the wall we
noticed there were quite some themes that were very big and/or overlapping. To prepare for
reclustering, my colleague read out each post-it while I wrote down potential other
(sub)cluster titles.
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Figure 12: Affinity diagramming: grouping of interview data, images, and observations

Chart making
When regrouping the affinity diagram it was important to me to create more structure. I
created a chart based on the types of actors involved and their collaborations. It shows the
local residents, local healthcare (primary care), and special care (specialised care), and their
collaborations and shared contexts (see figure 13). With this, I created a second clustering,
this time also including the data from the GP. I kept the potential cluster titles on hand while
regrouping the data and also created some more titles.
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Figure 13: Relationships that informed the second clustering

After making a final grouping on a wall I digitised the clusters (see figure 14). A digital format
helped me summarise and concretise the data further. On a screen, the affinity map felt way
less immersive than on a more-than-human scale on the physical wall. However, it gives
more flexibility to move things around and regroup. From this manageable overview, I was
able to express my findings clearly in writing.

Figure 14: Digitisation of the final cluster helped summarise and concretise findings

Explanation
There was collaboration and verbal explanation of the affinity diagramming throughout the
process. Colleagues were directly involved in the first clustering and after making the chart
and digital clustering I presented these to the AMRI design team. I articulated the findings in
writing in this thesis as a deliverable for the team. The diagraming led to the formulation of
opportunity areas, in which I reflected together with the AMRI design team (more on that
later, see Proposal section).
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4. Results
The research led to a wealth of findings that paint a picture of the local context. Transforming
and combining these findings into insights form opportunities for design.

Findings from the research are categorised according to the local context of residents, as
well as the context of healthcare workers in the local care (e.i. primary care at rural health
stations), and healthcare professionals in specialised care (e.g. regional hospital), according
to the chart making activity in the affinity diagramming described in the previous section. In
the visual below the categories are represented through the yellow, green and pink circles.
Whenever these contexts overlap the collaboration between stakeholders is discussed.

Figure 15: Categorisation of the findings done according to the resident, local care and
specialised care context, and collaborations between these contexts.
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Overview of the findings

- Care needs can keep people from living where they want
- People provide services for each other
- Large distances and rough weather hinder mobility
- People try to make the long trip to the hospital fit their lifestyle
- Residents still deal with healthcare costs

- Staff shortages are prevalent and a single person is less easily replaced
- Continuity allows for holistic and proactive care
- Positive work culture
- Lapland doctors take care of many tourists
- Rural doctors treat different cases

- People feel taken care of, but are also reliant
- People come to the health station (too) late
- Face-to-face preferred mode to build trust
- Uncertainty about losing services
- If you want it done, do it yourself

- Radiology = Consultancy
- More scans for the same radiologist
- Lower quality = more images, less incidental findings
- Varied work for radiographers
- New scanner = New work

- Emergency shouldn’t, but can include local care
- Different work realities for radiographers
- Scanning made quicker with 2 preparation rooms
- Scanning complicated cases at the hospital

- Contracts with private MRI
- Remote knowledge sharing
- AMRI for high-quantity simple examinations

- MRI is part of a larger process of healing
- ‘Trust transfer’
- Resident has highest stakes in value co-creation
- Planning and waiting
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Resident context

Care needs can keep people from living where they want
People who need extensive care services are not always able to stay in their own home
town. When needing ongoing medical attention because of chronic illness, some people
might opt to move closer to healthcare services. Elderly who need to move into a nursing
home might have to move to a town 200 km away, and people who need to be close to
hospitals move even farther. Care needs can also be a reason to opt out of moving to
remote villages.

“It was mainly so that [partner] was in the North for work, and I was in central Finland first
because I was working but then I got really sick, so I couldn't [move there because] I had to
stay there and be close to the hospital.” - Resident Kilpisjärvi

“And actually, we couldn't even move back to Utsjoki, because he needed so much hospital
care that in practice we had to live in Oulu, in Rovaniemi and then we lived in Espoo for
actually two years. Because it would not have been possible to travel from here to the
hospital care.” - Resident Utsjoki 1

People provide services for each other
Situated in some of the most sparsely populated areas of Finland, people live in small
villages where everybody knows everybody, and residents are used to providing services for
each other when those are not readily available through government institutions or
businesses.

“For instance, we don’t have a moving company here, so you ask your neighbours” -
Resident Hetta 1

"[As municipal civil servant:] Many issues the villagers tell me, I can not help them with. If I
tell them I will pass that information on they think nobody will do anything" - Resident Hetta
1
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Large distances and rough weather hinder mobility
Distances are large and public transport options are limited, so most residents drive their
own cars. Mobility becomes a problem when residents become less physically able to drive,
or when snowy winters make for tough road conditions.

People try to make long trips to the hospital fit their lifestyle
When residents have to drive to Rovaniemi for specialised care, they have a drive of
approximately 4-5 hours to make. There is the possibility to book a taxi (mostly) paid by
Kela, however many residents still choose to drive themselves for various reasons. When
visiting Rovaniemi, they try to manage their logistics so that they 1) have their commitments
at home covered, 2) can drive there and back in one day and/or 3) ‘make a day of it’ and
combine the hospital visit with errands or fun activities. Often, this logistics management
concerns more than one person. For example, a resident might have children that need to
be taken care of, or they might get accompanied by a caretaker or partner.

“Sometimes the kids stay with my parents. I sometimes take the kids with me to Rovaniemi,
then we go shopping. But I can’t do that every time, I’m not a millionaire!” - Resident
Karesuvanto 1

Residents still deal with healthcare costs
Although Finland has public healthcare, costs can still be a burden for some residents. For
instance, one of the residents mentioned the 50 euro deductible for a Kela taxi 2-way trip
“adds up when you have to go many times”. Costs of a day (or more) in Rovaniemi are
generally higher than Kela reimbursements and don’t include costs for anyone coming with
them (unless they are physically unable to go alone). To cut costs, people might leave the
ward at the health station early, or say no to meal plans, thus jeopardising their health.

“Normally when you go to Rovaniemi for a scan, that you have to stay the night there, you
get 20 Euros per night. Okay, so good luck trying to find a hotel in Rovaniemi for 20 euros.” -
Resident Kilpisjärvi

“I have to get off work to get there. And I think that's the biggest problem: that you have the
working life that is flexible enough that you can actually travel to hospital. Because now
society only supports you for the time of the hospital stay, like for one day that you are in the
MRI, but nobody supports you financially for travelling for 14 hours there and another 14
hours travelling back.” - Resident Utsjoki 1
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Local care context

Staff shortages are prevalent and a single person is less easily replaced
Many places in Lapland struggle with staff shortages. This means some villages are
‘in-between doctors at the moment’, such as Enontekiö health station which had 2 unfilled
GP positions for 6 months at the moment of the visit. Doctors from other health stations have
to multitask, do extra work and travel to fill these gaps, or residents need to travel to the next
health station to get their primary care.

“They thought that it should be me who should put the catheter into the stomach. Actually, it
could have been done by another doctor too but I did it anyway. So this is the worst kind of
multitasking right now that general practice is all about sometimes. So now we are already
one hour late from Karesuvanto which means that the day is gonna last too long. But it's very
hard to say: ‘No I'm not going to do it’, so I did it.

[interviewer: “So we will just stay a bit later and people are going to wait?”]

Yes people are used to wait, that's nothing special, and I'm used to do extra hours that's
nothing new. So there's nothing actually new but this is like annoying anyway” - GP1

“Yeah, we have a health centre, which is like only two kilometres from my house. But at this
point, we don't have a doctor in the municipality. So if I need a doctor, I might have to travel
to Ivalo, which is like 200 kilometres away.” - Resident Utsjoki 1

Continuity allows for holistic and proactive care
Local healthcare professionals see the same residents through the years. They learn about
them in a much more complete way, including information such as their history, home
situation, personality etc. This holistic understanding of a person is harder to obtain for
doctors in the urban context, where a person might be treated by a different General
Practitioner each time they visit their Health Station. Knowing the patient well allows rural
healthcare professionals to be proactive and ‘read between the lines’ when diagnosing and
treating patients.
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“One of the best things working as a doctor here is continuity of care. So I know my patients,
I know the people around here and both in Enontekiö already, after a little bit less than three
years here, I know most of them quite well. So that makes my work much easier and more
interesting. And hopefully, also, the quality of my work is a little bit better. Because I don't
need to spend so much time every time a patient comes in, to take the history because I
already know their history. So yeah, I think it's easier, it's more, it's nicer, both for the patient
and for the doctor.” - GP2

Positive work culture
Despite the lack of staff, there was a remarkably positive atmosphere in the health stations.
Open doors, nurses joking with patients, laughter and whistling in the hallways. It was
mentioned that this positive work culture is not necessarily the same in all local health
stations in Lapland. It is a deliberate strategy in Muonio-Enontekiö and could serve as an
inspiration for future services.

“Yes, it's a part of our strategy in that way that.. in the end of the day, we are there alone.
You have to cooperate. If something happens, nobody's going to help us. It's only us. So I
personally want to emphasise some sort of group working mentality. No, no hierarchy.” - GP1

Lapland doctors take care of many tourists
Local health professionals regularly take care of tourists. Lapland has a relatively big tourism
industry including outdoor and sports tourism. With the income of the health station mostly
based on permanent residents, this puts extra strain on the local healthcare professionals.

Rural doctors treat different cases
The working reality for rural doctors is actually a bit different from those in the urban context
in terms of the variety and severity of conditions to treat. Because of the distance to
specialized care facilities, the doctors do activities that General Practitioners would usually
not take on otherwise, such as making casts for fractures, or various emergency treatments
(in contact with specialists in Rovaniemi).

“In general, I believe we do a little bit less tests and scans than might be in, in bigger hospital
or in cities. And that's because both Well, if you know your patient well enough, you don't
need to necessarily” - GP2

“That makes work much more interesting here. Just an example like taking care of the
fractures. I think not many health care centres in the cities do that anymore. They don't have
their own on X ray scans, and they don't have chances to perform like a relocation of the
fractures or the castings or any of that they're usually send to the hospital” - GP2
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Local care x Resident collaboration

People feel taken care of, but are also reliant
Residents were very positive about their local healthcare; they feel taken care of and taken
seriously. However, with this trust relationship also comes a type of social dependence.
Doctors need to advocate for their patient’s health or when an important nurse is not there,
people lose their link to the healthcare system.

“I advocate a lot, a lot. But it annoys me sometimes how much of an advocate I'm tending to
be. [...] And making this file to the hospital always has this sort of tone that: 'this is now a bit
serious don't you dare think..' It should be objective, but because they have been going
sometimes quite fast deciding if it belongs there or not. You have to vocalise the need.” - GP
1

People come to the health station (too) late
Compared to more urban areas, residents come to the local health station with more severe
cases. They have a high threshold to contact the health station or need persuasion to go to
the hospital.

“The reasons are obvious that there's minimal health care and people are used to having a
high threshold to contact. Some people are not social, they can be a bit hermits. There is
[Nurse1] and nowadays also [Nurse2] who are the links to the healthcare. So it depends on
couple of people, if they vocalise the needs to a doctor or not. They are doing extremely
good job. But that's the people. People are very dependent if their needs are recognized.” -
GP 1

“It's the people from Helsinki. They are the advocates of their life. But people here are more
like you have to persuade. ‘You really need to go to Rovaniemi.’ ‘Oh, it's so far away.
Couldn't it be done here?’ ‘No, you should really go now.’ ‘And today?’ ‘Yes.’ ‘Not today!’ It's
like that. ‘Yes, you have a very serious infection, you might die.’ ‘But not today!’” - GP1
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Face-to-face preferred mode to build trust
Residents and doctors prefer face-to-face contact (even if it means longer travel time)
because it builds trust. Doctors can also make a more full assessment when they can
(properly) observe the patient. When a trust relationship is already built, remote
appointments might become more of an option.

“Personally, I prefer seeing patients live, it gives you so much more information. So I'm a
little bit worried about the expansion of remote meet-ups with doctors. For example,
someone's having some abdominal pain or such, it's a little bit difficult via phone, even with
the video screen.” - GP 2

“No. Because I have only this one doctor and she knows me and I knows and I trust her. Is
both way. So I can only phone or doctor call to me and tell everything what is.” - Resident
Karesuvanto 2

Uncertainty about losing services
In a region where it can be a struggle to keep services open, both residents and local
professionals are uncertain about the level of healthcare that will be provided close to home
in the future. For some people this can be anxiety inducing.

“I think the minimum should be that there is a doctor here at least a couple of times a week.
[...] But anyhow, for the moment, I think we have reasonably good services here. Of course,
now, you never can be sure of the next day, the future. [...] In case that the doors are closed
[if the local health station would shut down], I would be thinking that it is better to, perhaps,
move from here.” - Resident Hetta 2

If you want it done, do it yourself
There is a strong DIY culture in the villages as well as the local health centres. People are
used to relying on themselves, or on their direct community. The fire departments have
volunteers who help with emergency cases

“But for example, in Muonio, we have the fire fighting department. So there's a volunteer
unit. So there's always someone in charge 24/7. So they can be contacted, for example, if
there's a resuscitation or someone like that and if the ambulance is not available, they will go
there. Or if there's someone in the wilderness, they will go there by snowmobile or ATV or
something to take the patient to somewhere where the ambulance can access.” -GP 2

[Talking about a patient who once fixed the MRI truck:] “Oh, you have some problems with
some cooler or some electric thing. And if I may have a look? And then they fixed the engine
and then they could be scanned. So maybe that's some attitude of the people around here:
‘Oh it doesn't work well? Let me take a look!” - GP 1
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Specialised care context

Radiology = Consultancy
The radiology department could be seen as doing in-house consultancy. The treating
physicians order a scan, which the radiology department execute and analyse. The
radiologists usually have no direct contact with the patients. They are responsible to analyse
the scans and report back to the treating physician. Radiologists collaborate with physicians
from different disciplines when a diagnosis is hard to make on their own. Radiographers
work directly with the patients when they execute the scans, though these are generally
one-off, short term interactions.

More scans for the same radiologist
The amount of MRI examinations are increasing 4-5% each year. However, they need to be
analysed by the same team of radiologists in Rovaniemi. This means the work reality of the
radiologists is changing.

“There has been a transformation from quiet dark rooms to answering the phone all the time
and reporting quicker and quicker” - Radiologist

Lower quality = more images, less incidental findings
For part of the MRI examinations, it could be considered to examine with lower quality MRI
images. This would allow for more images to be made in a day and fewer incidental findings,
thus speeding up the process. However, when incidental findings do appear from a lower
quality image, it might need a higher-quality follow-up scan to determine what it actually is.

Varied work for radiographers
The team of radiographers in the hospital work with MRI and various types of CT, X-ray and
other scans. Outside office hours the emergency scans are done by 1 radiographer on call
for all of Lapland. The radiographers who do emergencies need to know how to work at least
the basic scans. Otherwise, not everyone is expected to work with every device, since with
the large variety of machines, it is impossible to know all of them these days.
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New scanner = New work
When a new type of scan gets introduced, this creates a new type of work for the
radiographers. In the hospital in Rovaniemi, onboarding is done through various means,
such as visiting another hospital with the same technology, getting taught by the
manufacturer, or simply by collaborating with colleagues who have already learned to work
with the technology. When changing not only the technology, but potentially also the context
(for example a mobile MRI unit with AMRI device), radiographers might have concerns about
their ability, responsibility and pay.

“I have worked with mobile MRI units in the previous job I had in Oulu University Hospital.
We had there one mobile truck, it was used to read the patients that were living, like a bit
more far from the hospital. But the job of the radiologist didn't differ so much from everything.
So you had the same system, you put the same protocols in there and the scans look quite
the same. So just these scans were done some 100 kilometres from there. “ - Radiologist

“I know there are people who think that it's not a problem to work alone, but I personally
wouldn't like to do that [work on a mobile MRI unit]. Because if something goes wrong, I'm
the one who is responsible for that. And it should be paid quite a lot of money.” -
Radiographer 2
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Local care x Specialised care collaboration

Contracts with private MRI
Both the local health station and the hospital have contracts with private MRI providers.
Waiting times are shorter at these facilities and the hospital doesn’t have capacity to scan all
their patients. The private MRI facilities have their own radiographers and radiologists.
However, these facilities require patients to get into the scan by themselves. Also, residents
from remote places still have to travel to Rovaniemi for these private scans. Health stations
that have contracts with MRI trucks can cut out the travel time for their residents, but only for
those who are physically able to get in the truck and can wait long enough for the scheduled
truck visit.

“Here in Rovaniemi, we don't have that kind of mobile truck, but some of the smaller
terveyskeskus, like primary care units, up in the north are using that kind of services. But it's
not inside our organisation, they are doing it themselves and they are buying from private
companies and the private radiologists will report them. We can see their reports.” -
Radiologist

“We also have the private MRI where we can send the patient. Then we can give the MRI
[appointment] time ourselves to the patient. We have a contract, they can go, we pay it. It is
also in Rovaniemi, but it is faster, they can go there almost the same day.” - Radiographer 1

Remote knowledge sharing
Local doctors can consult specialists in Rovaniemi, and they have a shared digital system
(kanta) where healthcare professionals from different organisations can see patient data.
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AMRI for high-quantity simple examinations
Both radiologist and GP gave suggestions of cases for which AMRI might be applicable.
These were:

- old head trauma (subdural hematoma)
- lumbar disc prolapse
- simple trauma (ACL, bones)
- rule out tumour
- follow-up after high-quality scan

Like private MRI services currently used in addition to the ones in hospital, these were
relatively common and simple cases. Some of these cases reflect the idea that when MRI
scans get more accessible, they will reduce the need for X-ray and CT. These often get used
for accessibility reasons, despite MRI being a more ideal imaging technique for the case at
hand.
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Resident x Specialised care collaboration

Emergency shouldn’t, but can include local care
For the most acute emergency cases (life or death situations), local health professionals are
usually not involved. Although the amount is decreasing, some rural residents still call or
even drive to their local health station first. Could this be considered a protocol failure? Why
do they do it? How could it (and should it?) be avoided?

“And ten years ago, I was in Muonio. There was a telephone ringing. I think it was the ward's
phone. And there was a lady whose husband has an heart attack. And she has called to the
Muonio ward. Because Noora [local nurse] didn't answer. And I listened when the nurse
talked: ‘Ah, is he having a real heartburn?’ ‘Yes.’ So my advice was call 112. They did it, but..
Why didn't they call 112? No, they call Noora. Yes, so that's the role of Noora up here. So
people are really suffering if a certain person is not available.” - GP 1

“But then, of course, like quite often it happens that someone comes here with the heart
attack or something. So yeah, of course, we need to treat here or at least start treatment
here often for the emergency cases. But then, of course they do give them like proper
treatment, it's often we need to send them to Rovaniemi or Oulu so we need to work in close
cooperation with the emergency service with the ambulance paramedics.” - GP 2

Different work realities for radiographers
The work reality from local and hospital radiographers were quite different. The local
radiographer works alone, with only X-ray and ultrasound machines. The one in the hospital
works with a large array of imaging machines, in a team. With AMRI we have to think about
the human aspect of the service. Who is going to do it, and how much training do they need?

“The last time I worked with MRI was during my education 30 years ago. I don’t know if I
could do anything else anymore than the job I do right now” - Radiographer 1
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Scanning made quicker with 2 preparation rooms
In the hospital in Rovaniemi, MRI scanning is made more efficient by having 2 preparation
rooms with stretchers and coils. While someone is in the scanner, the next person can get
prepared in the adjacent room.

Scanning complicated cases at the hospital
Because other (private/mobile) scanning locations only scan patients who are mobile
enough to get into the scanner themselves, the hospital scans people who are less mentally
or physically able to do so. Another

“So, we are lacking the MRI resource because we have only one scanner. So we buy quite a
lot of MRI [scans] from private companies. [...] Most of those scans are the simple ones:
knees, elbows, shoulders, some brain. This, our own MRI scanner is then held for the
emergency things and so called heavy radiology. So heavy radiology: people who cannot
move themselves or are very, very sick, or have some kind of complicated thing. ” -
Radiologist
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Local care x Resident x Specialised care collaboration

MRI is part of a larger process towards healing
MRI is only a short moment in a long-term process towards healing. For non-acute cases
this often starts out at the local health station, after which residents get “sent to Rovaniemi”
with a referral for a specialist. The treating physician at the hospital will have a focus on
treating the problem at hand, while the local doctor forms the link between the medical field
and daily life.

‘Trust transfer’
When residents get referred to a hospital from their local health station, there is what you
could call a ‘trust transfer’. The rural health station is a familiar place with familiar people
whom they trust. Various residents mentioned a similar trust relationship with the managing
physician they have been collaborating with for some time. However, between these two
trust relationships (or when the care path is much shorter altogether) there are many shorter
interactions where a resident is ‘on their own’ and needs to put their trust in a system, rather
than a person.

“You can make always poor decisions. It's easy to say: ‘you have something wrong, go to
hospital’. And you don't see the patient anymore. But what happens next? She might go
there. They might look at her: ‘CRP is low, you don't belong here, go back’. Sometimes they
go like this.” - GP 1

“In this station, like the village? It's very good. We can get Maria or Noora [local nurses].
They are here all the time and they come home and ask… But [specialised care] doctors, it's
very difficult to get those. Okay, I am now in the system. So in Rovaniemi I have my own
doctor” - Resident Karesuvanto 2

“It has been the same doctor for two and a half years already so she knows everything about
him. So it's yeah, it's easier for us to go to the same doctor and we know that she's very
good and like, I can trust the hospital when I go there.” - Resident Utsjoki 1
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Resident has highest stakes in value co-creation
When looking at the healing process as value co-creation, the resident has the highest
stakes. Residents expressed the scanning experience is easy compared to logistics, being
sick, having pain, not knowing what you have, etc. Getting the MRI is a means to an end,
which influences how much effort and discomfort people are willing to go through.

“Because for me, the driving and the waiting are the worst. The MRI itself is not.” - Resident
Kilpisjärvi

“I think the hardest part, if you think about travelling to MRI, from here, it's not even the
distance or the driving. But the hardest part is organising the rest of your life: arranging your
work, arranging your income, arranging taking care of your other children, or if you have like,
I don't know, parents that you have to take care of or grandparents.” - Resident Utsjoki 1

“I would go through fire if it helped me” - Resident Karesuvanto 3

Planning and waiting
Although waiting times are a problem, at rural health stations some scheduling processes
actually seem to be faster than in urban health stations. When the local doctor sends a
referral to a specialist, the resident’s personal situation (do they need a care taker to come,
are they in much pain, etc) is taken into consideration when communicating the urgency. It
seems like there isn’t always a direct channel to influence the hospital appointment schedule
for residents.

“So like having a nurse's service, it's easier here than in a city. Because usually, it's like you
just call and walk in to help. But in a city, you have to call like three months before you need
to visit a nurse. So some things are easier here. And some things are much harder.” -
Resident Utsjoki 1

“Because sometimes I feel like I'm some sort of project manager of my son's health care. I
would want someone else to be that project manager, finding out if they can do a certain lab
in our home health centre or do we have to travel to Rovaniemi to have this lab done. I
would want the healthcare to do that for me.” - Resident Utsjoki 1
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5. Proposal
I translated the findings from the study into a design proposal consisting of 3 opportunities
for design and 3 personas, both feeding into a platform for co-creation.

5.1 Opportunities
I formulated 3 design opportunities, based on various findings across the different contexts
discussed. To justify that I was not just picking an arbitrary topic of interest I labelled which
finding statements related to which opportunity and collaboratively reflected on the
opportunity areas with the AMRI design team (see figure 16).

Figure 16: Opportunities based on various findings, discussed with the AMRI design team.

Where the findings showcase the current state of affairs, these briefs are the first steps
towards future scenarios and opportunities for design.
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OPPORTUNITY  1

Maintaining trust in a centralising healthcare system
Residents in the rural North have an intimate trust relationship with their local healthcare
providers. General practitioners and nurses are approachable and able to provide good
continuity of care. This is in keeping with the DIY culture that is prevalent in the area. In a
place where services are limited and help is far away, people are accustomed to ‘roll up their
sleeves’ and take care of themselves and each other.

The other side of the coin is that this strong trust connection is not necessarily maintained
when residents have to go to get specialised healthcare. When referred to a hospital they
are dealing with a system, rather than a familiar group of people. For some residents this
even meant driving to the local health station in case of a heart attack, rather than calling
emergency number 112.

Finland’s healthcare system is centralising. The responsibility of healthcare moves from
municipalities to the wellbeing service county responsible for all of Lapland. How could the
continuity and trust that rural residents experience in the small scale health centres be
maintained, also when residents are going through more large-scale and ‘anonymous’
systems?

OPPORTUNITY  2

Reorganising work with a small workforce
Lapland, like many other remote areas across the globe, has difficulty recruiting medical
staff. In the rural context, this can mean there are whole areas where residents are ‘in
between doctors’ and have to drive 200 km for basic health services. In areas that struggle
to keep services running in general, it is uncertain what level of healthcare will be provided
close to home in the future.

Healthcare professionals in the rural context have know-how about a large variety of
treatments. They are used to treat relatively severe cases and perform activities that are
usually done in hospitals in the urban context (e.g. casting fractures and diagnostic tests).
Collaboration and data exchange is done remotely with specialised healthcare. The private
sector and public sector collaborate on a contract basis to provide enough MRI images.

The field of radiology is expanding, with a growing number of MRI scans each year. With an
array of medical imaging devices to operate, the work of radiographers is varied.
Specialising in certain imaging techniques also means skills between radiographers vary.

Creating a new imaging service also means creating new types of work. When bringing
medical imaging, or any type of specialised healthcare, into more remote areas this poses
the question: Who is going to do it? How could work be organised, such that it enables
quality healthcare across large distances with a relatively small team?
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OPPORTUNITY  3

Redefining the resident’s role in healthcare collaboration
Healthcare is developing fast and is increasingly patient-centred. When looking at healthcare
as value co-creation (by the patient, local healthcare and specialised healthcare), it is the
patients who have the highest stakes. Patients actively work on their healing process: they
arrange logistics and put up with pain, uncertainty and other disruptions.

Residents of rural contexts often have to go to great lengths (literally) to get to their
healthcare appointments. When they visit Rovaniemi for medical purposes, people try to
make the long trips fit their lifestyle (make it fast, or ‘make a day of it’).

Local healthcare forms a link to their daily life. Rural residents often come to their local
health station (too) late compared to people in an urban context. The local doctor needs to
persuade them to go to the hospital, and often advocates for them through communication
with the specialised physician.

How could patients be empowered, not burdened, to take a more active role in healthcare
collaborations? Do patients need to get more active at all? If so, what support do they need?
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5.2 Personas
To keep in mind who we will be designing for, I wanted to have a concrete way to introduce
some potential users and their stories. Commonly personas are developed by collating
research insights into common-interest groupings, which are next developed into workable
“characters” (Stickdorn & Schneider, 2011).

I spoke with 12 residents from the rural north, with 6 of those specifically about their MRI
experience. These people all have different health problems, different mobility levels and
personal obstacles that influence their healthcare needs and experiences. Data from the 12
residents are distilled into 3 persona types that show the variety of users (see figure 17, 18
and 19).

All these users have to travel far (3+ hours) to get to their hospital appointments. However,
how frequently they have to visit the hospital and what they need to go through to get there,
affects how disruptive these hospital visits are to their lives. These experiences are
intertwined with their overall experience of the medical conditions they are dealing with.

Figure 17: One out of three personas created that will inform future design activities.
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Figure 18: One out of three personas created that will inform future design activities.

Figure 19: One out of three personas created that will inform future design activities.
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5.3 Platform for co-creation
Findings of the research were mostly about the current state of affairs. Using the proposed
opportunities and personas, a co-creation platform could help stakeholders design possible
futures together.

The proposal is structured in line with the Design Choices Framework by Lee et al. (2018),
which considers 4 aspects: project preconditions, participants, co-creation events and
project results.

Project preconditions
Lee et al. (2018) describe co-creation projects as typically having an open-ended approach
of collectively and continuously framing the problem area. Their purpose can aim to bring
change to customer experiences, to organisational practices and culture or to entire service
systems, by co-creating concrete products or services, or ‘platforms for future actions’.

The opportunities for design described in section 5.1 can be used as (initial) briefs for
co-creation activities:

1. Maintaining trust in a centralising healthcare system
2. Reorganising work with a small workforce
3. Redefining the resident’s role in healthcare collaboration

Freie & Sangiorgi (2010), about service design projects for healthcare: “Being services
co-produced, a user-centred approach is not enough. Service Design practice needs to be
centred on the community of co-creation, understanding the problem from the different
perspectives of actors involved and uncovering eventual fundamental assumptions
(Junginger, 2008) that shape their practices and lifestyles. The professional-patient
relationship in particular is a deep-rooted model of social interaction that is now one of the
main barriers to healthcare services' radical transformation. Changing individual service
interaction tools, without addressing deeper assumptions and social norms (Shove, 2003)
that would shape their adoption, is destined to failure.”

Their purpose would be to contribute to change in the organisational level or even at the
level of the entire service system. For the co-creation project to take on a life of its own, the
scope would be to create ‘platforms for future actions’.

Manzini (2011) introduced these as ‘action platforms’ while reflecting on outcomes of
‘designing for services’, rather than ‘designing services’. It encapsulates the idea of
transformation in progress. What in effect is designed is not the end result, but entities in the
making, a system that leaves opportunities for action and interpretation open.
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Participants
According to Lee et al. (2018), co-creation seeks a polyvocal perspective by involving
various stakeholders with relevant knowledge. Together the stakeholders should have all the
needed knowledge on the design they develop. Furthermore, practice-based knowledge of
each affected stakeholder(group) should be brought together in the co-creation process.
When bringing stakeholders together it is important to consider their different interests and
ways they can be involved, as well as power asymmetries, both between stakeholders as
well as between designers and stakeholders.

For each brief, relevant stakeholders would ideally include:
1. Local residents
2. Local primary care professionals

a. General Practitioners
b. Nurses

3. Managing physicians from the hospital setting
4. Nurses or administrative staff

responsible for planning and communication with patients
5. Management of new Lapland wellbeing county

Additionally, for ‘Reorganising work with a small workforce’ :
6. Radiographers

a. Hospital setting
b. Local setting
c. MRI truck setting

7. Radiologists

Considering power asymmetries, there are health professional-patient interactions and
hierarchical structures within the organisation to be aware of. Populations are small and
snowball sampling has proven to be the most effective method of recruitment so it is likely
some people already know each other. It would therefore be wise to design some of the
co-creation activities so that it ‘levels the playing field’. Materials should be easy to use, also
for non-designers.

AMRI as a service doesn’t need to take centre stage when co-creating for ‘Maintaining trust
in a centralising healthcare system’ and ‘Redefining the resident’s role in healthcare
collaboration’ as these briefs are directly addressing underlying structures and social norms
that influence AMRI. With ‘Reorganising work with a small workforce’ AMRI could actually
serve as a concrete case around which to reorganise new work structures and culture.

Apart from the co-creation stakeholders, it is important to note who should be the project
owner. This should be the Lapland Wellbeing County (Lapin Hyvinvointialue, n.d.). Major
changes are already happening and they will have the legislative power to steer these into
the patient-centred direction they propose. Co-creation can help them learn from their own
organisation and users. It would be advisable that there would be a service designer
facilitating the process, detailing the co-creation events with the project owner and
stakeholders.
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Co-creation events
According to Lee et al. (2018), Activities of co-creation projects elicit knowledge from
stakeholders and create new ideas through a step-by-step procedure of articulating
experiences, building mutual understanding and generating future ideas together. Moreover,
the location of the co-creation activity is important to create a ‘third space’ beyond
stakeholders’ domain boundaries.

I envision a co-creation workshop for each of the 3 opportunities/briefs. It is important to note
that many of the stakeholders would be quite pressed for time. To make scheduling easier, I
would advise combining the different steps (articulating experiences, building mutual
understanding and generating future ideas) in one co-creation workshop. An online
workshop would cut out long travel times for various stakeholders and would be less
resource intensive. However, an in-person format would likely be more engaging. This would
be preferred in order to create and keep momentum among the stakeholders since these
culture shifts will take continuous work.

This thesis already inquired into various stakeholders’ experiences and should serve as a
starting point for idea generation. For instance, the personas can be presented at the start of
the workshop after which stakeholders are asked to reflect on them and make potential
changes or additions. The agreed-on personas can then serve as fictional users to design
for together. Similarly, co-creation activities should be informed by knowledge and data (such
as quotes or images) from the research. It is important to keep the activities simple and not
too ‘designed’, so everyone can participate regardless of creative skills.

Project results
Finally, Lee et al. (2018) describe project results as outputs created during the co-creation
activity, and outcomes as impacts beyond the project outputs.

The opportunities addressed in the co-creation events aim to impact on an organisational or
system level. Therefore, I envision the outputs of the co-creation activities to be future
strategies that (re)align the various stakeholders involved (e.g. experience goals or
roadmaps). The outcomes of the project would be to create a ‘platform for future actions’
(Manzini, 2011), e.i. a platform of collaborators who have taken ownership of the project,
share a common vision and can help the project owner to bring future strategies to life.
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6. Discussion
My thesis expands the knowledge of healthcare and MRI accessibility from the local lens of
rural Finnish Lapland. More specifically, the perspectives of local residents and healthcare
professionals have been identified and communicated. This was the first objective of the
research. The research question I aimed to answer is: What is the current state of healthcare
accessibility in general, and non-acute MRI screening in particular, from the perspective of
local residents and healthcare professionals in the rural north of Finland? In this thesis, the
research question is mostly addressed via empirical study.

The following question is: What local requirements need to be considered to advance
accessible healthcare and MRI, from the perspective of local residents and healthcare
professionals in the rural north of Finland? Opportunity areas were identified based on the
various findings. Together with created personas, these formed the basis for a platform for
co-creation.

6.1 My journey in relation to Systemic Design Framework
I will reflect on the contributions, limitations and future steps of this thesis project according
to the Design Council’s Systemic Design Framework (see figure 19).

Figure 20: Design Council’s Systemic Design Framework. Source: Design Council (2021)
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Orientation and vision setting
Rather than seeing the design work as a ‘problem and solution’, one should: understand the
bigger system in which your work sits; create a hopeful vision that everyone can aim for and;
develop a set of values and design principles to guide the work (Design Council, 2021).

Collaborating with the AMRI project already provided me with quite a strong vision of the
future: that of accessible MRI in the application area of the rural Nordics. I added to this a
service design perspective with a strong will to personally include people living and working
in these areas in the design process.

Literature research helped me get an understanding of the bigger system in which this thesis
sits: the Nordic welfare state model, the Finnish healthcare system, and worldwide
endeavours to make healthcare and MRI more accessible for rural populations. Learning
about the commitment to high-quality healthcare for all in the Nordic welfare states and the
global trend towards more patient-centred healthcare strengthened this vision of the future.

Explore
Throughout the design process it is important to explore what is happening both deeply and
widely: determine the root causes of issues, consider existing ideas and resources and
actively draw in different perspectives, including those which have historically been
marginalised (Design Council, 2021).

A large part of the time spent on this thesis was spent digging into the existing system.
Literature review and desk research contributed to a more macro understanding of rural
healthcare and MRI accessibility on a Lappish, Finnish, Nordic or, even global scale.
Interviews and the field trip provided a more micro understanding with personal accounts of
how people actually experience healthcare in their particular area. While collecting these
personal stories is when the research really came alive for me.

Overall I am very satisfied with how the field trip went. With the wisdom of hindsight, I can’t
help but wonder if I should have included additional methods for more future-focused
activities. For example, I could have prepared scenarios or prototypes that would have aided
these conversations and hopefully brought more insights as to how people see potential
futures. However, doing additional, future-focused activities would have required extra time
and resources before and during the field trip, which I did not have. Moreover, at the time of
preparing for the field trip, I was very much in an ‘exploration mindset’. Discussing
prototypes or scenarios (for example: how would a mobile MRI service work in the area?),
would have defined the project prematurely (i.e. before actually knowing the context).

Reframe
Designers must allow time and permission to reframe the problem in different ways to act as
a springboard for new ideas, for instance by synthesising insights together with others or
identifying specific opportunities or challenges that reshape the brief (Design Council, 2021).

A key reframing happened during the analysis with affinity diagramming. When regrouping
the affinity diagram, I clustered the data based on three types of actors involved and their
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collaborations (local residents, local healthcare, and specialised healthcare). Organising the
data this way means I was looking at the data through a lens of collaboration, one in which
the residents are considered stakeholders in their own rights. To me, this seems a ‘service
design perspective’, where value is not seen as something that is consumed by users but
co-created between various stakeholders (Freie & Sangiorgi, 2010; Kimbell, 2011). It also
ties in with the trend in healthcare to increase patient-centred care (OECD, 2021b) where
citizens are looked at as co-creators of their own wellbeing (Freie & Sangiorgi, 2010).

As I started this project, the AMRI team hadn’t included local residents' perspectives in their
design process yet. It was clear to me from the start that I wanted to involve local voices and
focus on the broader context in which potential AMRI services would be implemented. I
collaborated with the AMRI design team along the way, such as during the affinity
diagramming and the reflection on the opportunities for design, through which continuous
and collective reframing of the thesis was possible. Through this reframing, the scope of the
thesis project widened towards “the A in AMRI”: accessibility. As a result of this reframing,
the design proposal that followed didn’t directly address the design of an MRI service, but
rather addressed prerequisites to providing accessible MRI services in the rural North.

Create
Design Council (2021) describes this part of the process as creating actions and ideas at
different layers of the system, from specific services to policies to cultural mindsets. It is
important to allow bold, radical or provocative ideas and prioritise which actions have the
biggest impact.

The design project described in this thesis is concluded with a proposal: a platform for
co-creation based on the 3 identified opportunity areas. The aim is to impact the new
organisation of the Lapland Wellbeing County, or even the Finnish healthcare system.
Compared to designing a specific service, this proposal is more open-ended, which I found
difficult to make tangible. Following the design choices framework by Lee et al. (2018)
helped me to concretise important aspects of the platform.

Catalyse
Prototyping (or mocking up) an idea is an important way to make a new vision visible and
tangible, test how it works, explore how it connects with other interventions, and see what
else develops or grows from it (Design Council, 2021).

Prototyping the proposal happened mostly as a means to communicate it, in meetings with
the AMRI design team, in this thesis document and in the thesis presentation. It was through
prototyping the proposal that the new sote-uudistus health and social services reform came
up as an intervention this one could connect to, and that the project owner should therefore
be the new Lapland Wellbeing County.

Creating personas was a concrete way to visualise and communicate the types of patients
that need to be considered and included in future co-creation events. Moreover, they are
materials that can be used in the proposed co-creation events. At the thesis presentation, I
received feedback from a radiologist that: “these views outside of medical staff are very
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welcome when planning how radiology services should be in the future”. A general
practitioner mentioned the 3 types fit his experience with patients in the rural context.

Continuing the journey
“In dynamic systems, work is never done” (Design Council, 2021, p.49). Therefore, design
outcomes should be open-ended and aim to create and share knowledge for future work
(Design Council, 2021).

I see thesis work, not as an end in itself, but as a contribution to a larger systemic change
towards more accessible rural healthcare.

Future steps would be to continue prototyping the platform for co-creation and see how this
platform would work in action. Details of the platform for co-creation are deliberately left to
be negotiated by the project owner and involved stakeholders. As this proposal is considered
a ‘platform for future action’ as described by Manzini (2011), I had to remind myself of what
this means to the design mindset, which is to “drop any idea of control and find ways of
navigating in unpredictability, which is to say, in complexity” (Manzini, 2011, para. 10).

A limitation to my thesis work and proposal is that I have not been able to include
participants with management positions at the Lapland Wellbeing County in this research. As
people would have the power to make organisational changes and are therefore suggested
as project owners, it is advisable to include them in the process in the future.

It is hard to say what changes will be implemented in the end because as a designer I don’t
have full control. The designer's role in the future steps would be to bring people together
and facilitate decision-makers to collaborate with other stakeholders (such as residents) as
equals.

Leadership and storytelling
Design Council (2021) defines leadership as offering a vision that is rooted in one’s values,
carried through at all levels: own actions including finding as well as sharing stories to
influence and inspire the wider system. Anyone can be a leader. Activities include
self-reflection and self-care, but also community building and storytelling.

The early stages of this thesis process were a major struggle for me, I felt paralysed by the
uncertainty of the project and the feeling that I had to do it by myself. What turned things
around for me was creating a community of collaborators around me. This included getting in
touch with study participants in Lapland as well as improving collaboration with my
supervisor, advisors and co-workers in the university. It made me feel supported and
collaborating with people who have similar goals gave me positive momentum to move
forward with the project. I tried to work openly and share my progress with others, for
example by inviting study participants (who had given their contact information) to my thesis
presentation, so they could have a chance to see what they contributed to.
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Connections and relationships
According to the Design Council (2021), relationship building happens throughout the design
process and is as important as the design itself. It is about building empathy, trust and
shared understanding, as well as empowering others to imagine, create, and work together
in new ways.

Creating and maintaining connections with participants was a considerable part of the efforts
towards this thesis. These efforts were limited by a language barrier. Despite efforts to create
written materials in Finnish (sign-up sheets, posters, question cards) and occasionally
having nurses translate during conversations, some information might have gotten lost in
translation. Also, it will have caused some people to opt-out of participation.

Snowball sampling proved to be the most effective method both in online and in-person
recruitment. A small anecdote to illustrate:

After posting sign-up forms for semi-structured interviews in 15 different Facebook groups of
local communities across Lapland, I collected 3 sign-ups. I interviewed a participant in
Utsjoki who offered to repost the sign-up form under her name, speculating that the
community wasn’t always trusting outsiders. Whether it was a matter of trust or not, after this
repost I gained 4 new sign-ups.

Physically going to locations allowed for more spontaneous recruitment. I had 2 local
contacts with whom I had made arrangements beforehand, all the other participants were
people who were invited for conversations ‘in the moment’. I assume having no need to plan
and being personally asked to chat made participation more appealing to people in this
situation.

Of course, there are always plenty of people who don’t want to engage, but my overall
impression is that people were relatively willing to be included in the study. Some residents
mentioned “I’m happy you are talking to us” and healthcare professionals made more time
for me than I could have hoped for. A big contribution of this thesis is the personal accounts
of the 12 residents and 6 healthcare professionals who participated, plus a small network of
highly engaged participants who might be interested to co-create around the topic of
healthcare and MRI accessibility further.
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7. Conclusion
Fueled by the Nordic ambition to provide high-quality healthcare services for all, and the
promise of telemedicine and advanced diagnostic tools like low-field MRI to overcome
spatial barriers to healthcare, this thesis explores access to healthcare in one of the Nordic’s
remote regions: Finnish Lapland.

Taking MRI as a focal point, experiences and perspectives of local residents and healthcare
professionals are gathered. Based on these experiences, opportunities for design are
identified and a proposal is made for a platform for co-creation that could advance
healthcare accessibility in the area.

The research is approached through a service design perspective. Qualitative research data
was collected through desk research, online semi-structured interviews and a field trip to
Northern Finnish Lapland including contextual interviews and observations. Altogether 12
residents and 6 healthcare professionals participated in the study. Data was analysed using
affinity diagramming.

Findings were summarised into 31 statements organised according to three collaborating
stakeholder groups: residents, primary care and specialised care. Interpreting these findings,
three opportunities for design were identified. In short, these opportunities are 1) Maintaining
trust in a centralising healthcare system; 2)   Reorganising work with a small workforce; 3)
Redefining the resident’s role in healthcare collaboration. These address organisational and
systemic changes that can be seen as prerequisites to providing accessible MRI services in
the rural North. Accompanying the opportunities for design are personas of different resident
types.

The opportunities and personas feed into a proposal for a platform for co-creation, aiming to
bring together multidisciplinary teams who combine their efforts towards more accessible
healthcare services in Finnish Lapland. Stakeholders should include local residents as well
as healthcare professionals from primary care and specialised care context. The project
owner should be the newly established Lapland Wellbeing County. The process consists of
co-creation workshops and should be facilitated by a designer. Materials and knowledge
from this thesis work, such as personas, will inform the activities of the co-creation
workshops.

Continuation from this thesis work would be to move the research focus from the current
state of affairs to possible futures. Future work should be to continue to prototype this
platform for co-creation and negotiate details with involved stakeholders. The proposal aims
to operate as a ‘platform for future action’ and contribute to a larger systemic change
towards more accessible rural healthcare. Optimistically, this thesis has already ‘planted the
seeds’ for it by creating a small network of engaged participants and sharing knowledge for
future work.
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