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Tiivistelmä
Viime vuosikymmeninä Suomen terveydenhuollossa on tapahtunut asteittaista digitaalistakehitystä, jossa perinteistä palvelutarjontaa on täydennetty innovatiivisilla digitaalisillatyökaluilla, palveluilla ja kanavilla. Yksi tämän kehityksen mukanaan tuoma näkökulma onvallitsevan paradigman muutos kohti potilaskeskeisempää integroituaterveydenhuoltojärjestelmää.
Tämä tutkimus pyrkii lisäämään ymmärrystä digitaalisen terveyden ja potilaskeskeisenintegroidun hoidon välisestä vuorovaikutuksesta. Tutkimuksen teoreettinen pohjarakentuu affordanssiteoriaan tarkastelemalla potentiaalisia affordansseja, jotka nousevatkymmenen haastattelun e-lääkärin käsityksistä digitaalisen terveyden tulevaisuudestaSuomessa. Hyödyntämällä grounded theory -metodologiaa yhdessä spekulatiivisenmuotoilun kanssa, tutkimus esittää tulevaisuuden vision digitalisoituneestapotilaskeskeisestä integroidusta terveydenhuollosta. Lisäksi tutkimuksessa tarkastellaantekijöitä, jotka mahdollistavat tämän vision saavuttamisen.
Tutkimuksen tulokset osoittavat, että digitaalinen terveys on alati kehittyvämonitieteellinen käsite, joka tarjoaa mahdollisuuden entistä integroidumpaan,jatkuvampaan ja yksilöllisempään terveydenhuoltojärjestelmään, jossa arvoa luodaanyhteistyössä terveydenhuollon eri toimijoiden kesken. Tämä jaettu arvonluonti tunnistettiintutkimuksessa liittyvän siirtymiseen kolmessa toisiinsa liittyvässä teemassa: 1) yhdestäjärjestelmästä modulaariseen ekosysteemiin, 2) siiloutuneista tiedoista konsolidoituihinoivalluksiin ja 3) eristäytyneistä integroituihin hoitopolkuihin.
Tulevaisuuden vision kuvastaa mukautuvaa, osallistavaa ja koordinoituaterveydenhuoltojärjestelmää, joka saumattomasti yhdistää digitaalisen ja fyysisenterveydenhuollon toisiaan tukevaksi monikanavaiseksi palvelujärjestelmäksi. Tutkimusosoittaa, että vision saavuttaminen edellyttää edistymistä kolmella keskeisellä osa-alueella:1) monitieteellisen yhteistyön tehostaminen, 2) jaetun vision luominen ja 3) ekosysteemienluominen ratkaisujen pilotoimista ja integroimista varten.
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Glossary of terms
Digital healthIn this thesis, digital health is defined as the field of knowledge and practiceassociated with the development and use of digital technologies to improvehealth (WHO, 2021).
Patient-centered integrated careIn this thesis, patient-centered integrated care is defined as a state whereevery individual has access to healthcare services tailored to their life courseneeds and preferences and which are seamlessly coordinated across the carecontinuum and maintain high standards of safety, effectiveness, timeliness,efficiency, and quality (WHO, 2015).
AffordanceAn action potential (a potential of use) for achieving an immediate concreteoutcome, which emerges from the interaction between an IT object and agoal-oriented actor (Strong et al., 2014).
Modular ecosystemA structure where several independent actors are interconnected throughseveral subsystems that enable complementary value-adding services to bebrought together (Blaschke et al., 2019).
Real-world dataData regarding the health status of patients and the provision of healthcareregularly collected from a variety of sources (Liu & Panagiotakos, 2022).
Blended careAn integration of physical and digital touchpoints of healthcare into aseamless multichannel healthcare system (Toonders et al., 2021; Valentineet al., 2020).
Care pathwayIn this thesis, a care pathway is defined as the stages and steps within thecare cycle, illustrating the patient’s transitions between various healthcareprocedures, units, professionals, specialties, and more, encompassingdiverse care actions (Lawal et al., 2016).
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1 Introduction
1.1 Background to the study
Over the past decade, the Finnish healthcare sector has undergone a gradualdigital evolution, witnessing the systematic integration of digitaltechnologies across various dimensions of healthcare delivery. Telehealthtechnologies, facilitating remote communication between healthcareprofessionals and patients, have solidified their position as essentialcomponents of health-related interactions. Simultaneously, mobileapplications utilized for monitoring, communication, and data sharing areswiftly gaining prominence. Additionally, diverse digital care paths havebeen introduced to complement the conventional physical care model,leading to a hybrid approach that empowers patients to navigate seamlesslybetween the realms of physical and digital healthcare (Reponen et al., 2021).Consequently, digitalization has engendered a profound transformation inhow health-related services are provided and accessed today.
The term ‘digital health’ has emerged as a unifying concept to define thetechnologically driven healthcare of today (Meskó et al., 2017). Whiletechnology has been an integral element of the healthcare environment sincethe dawn of medicine, the multifaceted aspects of digital health extendbeyond mere technological transformation (Fatehi et al., 2020). Thedemocratization of medical knowledge, the sharing of and access to health-related data, the incorporation of digital touchpoints, and the establishmentof health ecosystems have all become central embodiments of the ongoingrevolution transforming healthcare for a new digital era (Győrffy et al., 2020;Ruokolainen et al., 2023). As a result, digital health is often referred to as anumbrella term encompassing different technologies and techniques aimed atmaking healthcare more accessible, equitable, and efficient through digitalmeans (WHO, 2021).
One viewpoint elevated by the proliferation of digital health is a paradigmshift towards more patient-centered integrated healthcare (Leijten et al.,2018). Patient-centered integrated care embodies a collaborative,continuous, and coordinated healthcare system that aims to address thelimitations of the conventional medical approach by emphasizingcomprehensive and personalized care across various healthcare settings anddisciplines (Berntsen et al., 2018). While patient-centered integrated care isoften associated with enhanced empowerment and involvement of patients,its intrinsic value stems from the broader vertical and horizontal integrationof diverse healthcare touchpoints and stakeholders (Burdett and Inman,2021). Facilitated by digital health’s ability to connect stakeholders, generate
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vast amounts of data, and support evidence-based decision-making, itspotential to actualize the advantages of patient-centered integrated care hasincreasingly gained interest in recent discussions (Leijten et al., 2018).
Nevertheless, scientific efforts in the domain of digitally induced patient-centered integrated care still appear to be relatively immature. While bothconcepts have individually shown positive outcomes in enhancing certainaspects of the healthcare system, many of these studies have focused onspecific technologies or services or have remained at relatively a speculativeand abstract level (Gross et al., 2021; Shah et al., 2022). With the ongoingincrease in technological penetration and exposure to digital services withinand outside the healthcare sector, the need to understand the current andfuture implications of digital health in reorienting care models towards amore integrated, patient-centered, and holistic approach has beenemphasized (WHO, 2015; WHO, 2016). Thus, this thesis seeks to augmentcurrent scientific knowledge, stimulate discussions, and prompt reflectionsby offering perspectives on the potential trajectory of digitalized patient-centered integrated healthcare in Finland.
1.2 Objectives and research questions
The theoretical foundation of the thesis is rooted in the stance of potentialaffordances of the affordance theory (Lanamäki et al., 2016). This theoryseeks to elucidate the potential affordances (potentials of use) that arisethrough interactions between goal-oriented actors and (technological)objects within their environment (Strong et al., 2014). In essence, the theoryposits that goal-oriented actors opt to engage with objects based on theirperception of achievable outcomes rather than a set of features that areintrinsic to the objects and independent of the actors (Alshawmar, 2021).Thus, the perceptions of actors drive subsequent actions, underscoring theintegral role of individual interpretation and anticipation in shaping thedynamics between actors and objects.
So far, in the context of digital health, the affordance theory has been mainlyapplied in the use of specific technology, such as electronic health records(Petrakaki et al., 2014; Strong et al., 2014) and bundle of traditionalhealthcare systems (Bygstad & Bergquist, 2018). However, less explorationof digital health has been done at a conceptual level and in connection withpatient-centered integrated care. Particularly within the context of theFinnish digitalized healthcare landscape, it appears that the theory hasgarnered relatively limited attention.
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Given the scarcity of existing research, this thesis employs a grounded theorymethodology to establish connections among the somewhat fragmenteddisciplinary knowledge. The methodological approach of grounded theory, insynergy with the affordance theory, provides a suitable and attractive lens forgenerating new theories from a comparatively less explored and novel subjectof digitalized patient-centered integrated healthcare. Additionally, from adesigner’s perspective, the thesis adopts a speculative design mindset as itsoverarching epistemological lens.
Considering the foregoing, the objective of the thesis is to investigate thephenomenon of digital health and its impact on enhancing patient-centeredintegrated healthcare in Finland. Additionally, the study aims to identify andanalyze the factors influencing this transformation. The study derives itsempirical data through interviews with ten digitally oriented Finnishphysicians. Hence, the thesis aims to illuminate the perspectives of thesephysicians regarding the digital transformation’s potential in fosteringpatient-centered, integrated, and holistic healthcare.
To meet the objective of the thesis, the following research question wasformulated:
RQ1: How can digital health promote the provision of patient-centeredintegrated healthcare in Finland?
The following sub-research questions were established to complement themain research question:
RQ2: What can the speculative future of digitalized patient-orientedintegrated healthcare look like in Finland?
RQ3: What are the key factors influencing the achievement of the futurevision?
The outcome of the thesis is a speculative theory of digitally integratedpatient-centered healthcare, aiming to provide a holistic vision of thepotential of digital health.
1.3 Motivation
The motivation for this study stems from opportunities for digitalization toreshape the ways how health is being addressed. The rapid pace oftechnological advancements has led to widespread disruption across variousaspects of modern life, giving rise to novel expectations regarding theaccessibility, efficiency, and personalization of services. While we have
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witnessed an increasing trend of technology-meditated and patient-orientedchannels and solutions within the healthcare sector, the underlying potentialof digitalization to meet similar expectations remains largely untapped.
I have previously researched the concept of mHealth (mobile health) withinthe context of delivering pharmacy services during my prior studies.Possessing prior knowledge of the healthcare sector and actively monitoringthe progress of digitalization in this domain, it was a natural choice to delveinto a topic that bridges technology and health. Nonetheless, constraining theconcept of digital health to a singular technology or service appeared overlysimplistic, potentially overlooking its broader significance on varioushealthcare stakeholders. Therefore, researching digital health on a broaderconceptual level seemed like an intriguing approach for this thesis, allowingme to explore the multifaceted interactions between technology and healthmore holistically.
Furthermore, I see that the previous two years of learning the principles andmethodologies in the International Design Business Management programprovided a valuable mindset to go beyond a simple solution space and divedeeper into the intricacies of digitalized healthcare. As will be stated often inthis thesis, healthcare is not a single entity consisting of clearly definedstakeholders and boundaries. Operating in such an interconnected andmultidisciplinary environment inevitably requires finding innovativeapproaches, exploring unconventional solutions, and understanding theneeds, desires, and behaviors of diverse actors. Hence, I see that adopting adesigner mindset offered an invaluable framework for addressing thesecomplexities and exploring the future of digitalized patient-centeredintegrated healthcare.
1.4 The structure of the thesis
This master’s thesis is divided into six main chapters. The first chapterdescribes why the topic of the thesis is essential for research, introducesresearch questions, and presents the motivation for the study.
The second chapter introduces the concepts of patient-centered integratedhealthcare and digital health and discusses the interconnection betweenthem. It also reviews the main barriers to the wider adoption of digitalizationin the healthcare sector. Lastly, the affordance theory and its utilization inthe healthcare context will be presented.
In the third chapter, the thesis delves into the grounded theory methodologyand explains why it was deemed suitable for this thesis. Furthermore, it
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discusses the chosen overarching approach of speculative design and itssynergies with the affordance theory.
The fourth chapter reviews the findings of the conducted semi-structuredinterviews and presents the transition from the current state to theenvisioned future through identified potential affordances within threemeta-level themes. Additionally, the factors influencing the future vision willbe briefly discussed.
The fifth chapter discusses and reflects on the outcomes of this study in thelight of existing literature and provides a speculative theory / future vision ofdigitalized patient-centered integrated healthcare. Moreover, the chapterreflects on the practical implications and limitations of the study andpresents suggestions for future research.
Finally, the sixth chapter provides an overall conclusion of this thesis.
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2 Literature review and theoretical background
2.1 Patient-centered integrated care
Patient-centered integrated care is a multifaceted healthcare construct thathas garnered significant interest in healthcare research for several decades(Greenfield et al., 2014). The term is derived from two separate concepts:‘patient-centeredness’ and ‘integrated care’. Patient-centerednessemphasizes the importance of putting patients at the center of care bypromoting shared decision-making between healthcare professionals andpatients on care-related issues (Stewart et al., 2000). Over the years, patient-centeredness has been referred to by various closely related terms, such aspatient-oriented care, partnership care, consumer-driven/directed care, andpersonalized care (Berwick, 2009; Joiner & Lusch, 2016). Regardless of theterminology used, the underlying goal of patient-centered care is totransform patients from passive recipients to active participants in their care(Burdett & Inman, 2021).
Accordingly, the latter term, integrated care, has been denoted by variousterms such as coordinated care, comprehensive care, and seamless care(Kodner & Spreeuwenberg, 2022). Despite the variations in terminology,they all emphasize alleviating the patient journey across health services andempowering healthcare professionals and patients through enhancedcoordination and continuity of care (Greenfield et al., 2014). Integrated careinvolves the sharing of information between healthcare stakeholders, the useof standardized care processes, and the provision of an individual care planfor each patient. Hence, the aim is to empower healthcare professionals andpatients to provide and receive better care by reducing fragmentation andimproving communication and collaboration between the differenttouchpoints of healthcare (Burdett & Inman, 2021).
Despite overlapping ethos and minor distinctions between theaforementioned concepts, they share the common objective of promotingseamless and personalized care paths that consider the individual’s evolvingneeds, values, and preferences over time within the multifaceted healthcaresystem (Berntsen et al., 2018). In this thesis, patient-centered integrated carerefers to WHO’s (2015, p. 10) definition of "a future in which all people haveaccess to health services that are provided in a way that responds to theirlife course needs and preferences, are coordinated across the continuum ofcare and are safe, effective, timely, efficient and of acceptable quality.”
As the value of patient-centered integrated care is derived from more verticaland horizontal integration of various healthcare touchpoints and



17

stakeholders, enabling a more personalized, coordinated, efficient, and equalservice delivery, it attempts to address the limitations of the traditionalmedical approach criticized for its disease-centered perspective,uncoordinated care processes, and unilateral decision-making (Greenfield etal., 2014; see also Berntsen et al., 2018; Burdett & Inman, 2021).
The exploration into the effects of patient-centered integrated care hasgarnered significant attention at both micro and macro levels. Patients areincreasingly inclined to participate in their care, positioning themselves asactive partners with their providers. Additionally, the present era of medicalconsumerism and access to online medical information underscores patients’desire for optimal care and increased knowledge of their conditions andavailable treatments (Greenfield et al., 2014). Furthermore, the risingnumber of people afflicted by chronic and multimorbidity illnesses continuesto strain the healthcare system’s capacity. Such patients often have diverseand numerous requirements that necessitate a blend of services from varioushealthcare providers across different touchpoints in their care processes(Leijten et al., 2018). Patient-centered integrated care is widely recognized asa fundamental component for enhancing the quality and efficiency of caredelivery processes (Berntsen et al., 2018). Consequently, the Institute ofMedicine has identified it as one of the six essential domains of healthcarequality objectives that steer the development of healthcare services (AHRQ,2022).
Although attempts have been made to establish the practical relevance ofpositive outcomes of patient-centered integrated care, efforts in this arearemain rather inconclusive (Valentijn et al., 2015). However, a substantialbody of research suggest that the adoption of patient-oriented care models islinked to various benefits, including improved adherence to treatment,perceived symptom improvement, increased patient satisfaction andparticipation, better overall health status, improved clinical outcomes, andenhanced cost-effectiveness due to decreased healthcare interventions(Camacho et al., 2010; Lathoura et al., 2022; Stewart et al., 2000).
In order to address the gap between the practical relevance and outcomes ofpatient-centered integrated care, the potential of digital technologies torealize the benefits associated with patient-centricity and integrated care hasbeen increasingly emphasized (Leijten et al., 2018). WHO (2016) hashighlighted the need to establish strategies for the broader utilization ofdigital technologies to reorient care models toward a more integrated,responsive, and holistic healthcare system. The proliferation of technologicalsolutions has provided new means of connecting patients beyond traditionalsparse clinical visits, generating vast amounts of health-related data forremote assessment of patients’ conditions, promoting patient participation
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in care-related decision-making, and moving from service silos towards moreseamless care models that respond to real-world illness trajectories anddynamics (Iorfino et al., 2021; Luis-Martínez et al., 2020). Thus,underscoring the importance of research in adopting innovativetechnological approaches to improve continuous, accessible, empowered,effective, and patient-centered integrated care (WHO, 2015).
2.2 Digital health
2.2.1. Digital health and its components
The term digital health has attracted great interest in many stakeholders overthe past decade, and especially since the outbreak of the COVID-19 epidemic,the discussion around the digitalization of healthcare has been particularlyresonant (Giansanti, 2022). Although the concept dates back to the 1990s inscientific literature, there is still much uncertainty about the meaning andcontent of digital health. For instance, a recent study by Fatehi et al. (2020)shows the concept has evolved over time as a result of the many ways andpurposes that diverse actors have used it for, and today nearly 100 uniquedefinitions of digital health can be found.
Despite the existence of multiple definitions, it is commonly acknowledgedthat digital health pertains to the utilization of various technologies fordesigning and delivering healthcare services with the goal of improvingpatients’ health (Kotskova, 2015), managing illnesses (Ronquillo et al.,2023), promoting well-being (Smits et al., 2022), deepening the patient-physician relationship (Győrffy et al., 2020), and engaging patients (Meskóet al., 2017) and their family members (Morley & Floridi, 2019) in shareddecision-making regarding health-related matters.
This thesis applies the definition by WHO (2021, p. 11), which states that“digital health is understood to mean the field of knowledge and practiceassociated with the development and use of digital technologies to improvehealth.” As the definition shows, even larger bodies such as the WHO havedetermined the term broadly and left much room for individualinterpretations. On the other hand, this definition allows multipleviewpoints, brings a multidisciplinary perspective, and complementspreviously established concepts such as eHealth by including digitalconsumers as one main stakeholder in the design and consumption of healthservices (WHO, 2021).
Similar to its definition, the components that belong to and constitute digitalhealth are not consistent across all sources but vary depending on the desired
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perspective and depth of analysis. In addition, components can often befurther divided into sub-categories, and additional components can beadded, contingent on the given context (Iyawa et al., 2016). WHO (2021)determines digital health as an umbrella term encompassing numerousdifferent technologies and technologically mediated services. Table 1presents some of the technological components and concepts associated withdigital health.
Table 1. Components of digital health. Reproduced and adapted from Iyawa et al.(2016); Manteghinejad & Javanmard (2021); The IQVIA Institute (2021).
Component Description
eHealth The use of information and communication technologyin support of health and deliver health services
mHealth The use of mobile (wireless) technologies for publichealth and provision of health services

Telemedicine /Telehealth
The use of electronic and telecommunicationstechnologies to provide clinical (telemedicine) andnon-clinical (telehealth) services

Personalizedmedicine
The use of an individual’s genetic profile to makedecisions regarding the prevention, diagnosis, andtreatment of disease

Consumerwearables
The use of wearables devices, such as smartwatches, toenable patient self-care and remote monitoring ofpatient health by healthcare professional

Electronic PatientsRecords The use of collected health records of a patient toimprove health-related decision-making
Digital sensors andbiomarkers The use of sensors and digital biomarkers to trackpatient health across a range of diseases and vitals

Digital Diagnostics The use of sensors on smartphones and other mobiledevices to diagnose and detect patient’s healthconditions
Digital Therapeutics(DTx)

The use of software to treat, prevent, or manage aspecific disease, usually with a narrow clinicalindication
Digital Care (DC) The use of software to treat, prevent or manage aspecific disease, usually with a broadly defined clinicalconditions
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Health applications The use of mobile applications to manage health anddisseminate health information
Virtual &Augmented Reality(VR & AR)

The use of VR / AR to prevent, treat or rehabilitatepatient

Health platforms The use of platforms to connect different stakeholdersand foster interaction between patients and healthcareprofessionals

Smart devices The use of smart devices such as smart beds to monitorvitals, usually by utilizing a sensor technology
Self-trackingtechnologies Implementation of various technologies to enablepatients to monitor their health status at home

As shown in Table 1, digital health is a complex and multifaceted conceptencompassing a diverse range of related terms, technologies, and dataprocessing methods aimed at enhancing health prevention, management,treatment, and monitoring. However, the degree of maturity and the currentlevel of utilization of these various components within each healthcaresetting differ broadly (The IQVIA Institute, 2021).
In light of the above, the nature of digital health extends beyondtechnological factors and signifies a fundamental paradigm shift in the entirestructure of healthcare systems. In the digital age, the collaboration betweendifferent stakeholders is increasingly important, decision-making is moreproactive and informed by real-time insights gathered from heterogeneousdata sources, patients are viewed as active partners in the planning andimplementation of their care rather than passive recipients, and care is morepersonalized and targeted towards individual needs rather than generalizedfor the masses (Győrffy et al., 2020). Consequently, understanding howtechnology enables or restricts different healthcare stakeholders is oftenmore important than focusing solely on the technology itself (Petrakaki et al.,2014). In fact, Fatehi et al. (2020) found in their study that differentdefinitions of digital health emphasize the change in the provision ofhealthcare services and the health of patients more than purely technologicalperspectives.
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2.2.2. A brief history of the digitalization of healthcare in Finland
The digitalization of healthcare has been a long process in Finland, and theroad to digital healthcare has proven to be challenging. New technology hasdisrupted and changed the processes by which healthcare services aredesigned and delivered. Still, at the same time, the development has beenremarkably fluctuating and subject to several political and economic forces(Kauhanen et al., 2012). Although digitization has made significant strides,the overall picture of digital health is still fragmented (Larsio, 2017).
The first steps in the digitalization of healthcare were already taken in the1960s when the spread of information technology created new opportunitiesfor maintaining and enhancing organizational operations. At that time, mostdigitization activities were aimed at improving healthcare administrationtasks, such as payroll and financial administration, reporting and personnelmanagement, while activities focused on patient care remained mainly lessexposed to the effects of technology (Larsio, 2017).
In the early 1990s, attention shifted towards managing and controllinghealthcare costs, which led to an increase in evaluating treatment practicesand recording outputs. Although automation efforts were absent, structureddata recording laid the groundwork for subsequent healthcare informationsystems. The emergence of personal computers and the internet during theearly-to-middle 1990s spurred the development of care and serviceprocesses, streamlining operations, and creating various text entities andhierarchies. As departmental systems became more prevalent, the need totransfer information between these systems grew, prompting thedevelopment of information transmission between organizations. Whilemobile phones were in experimental stages, the need for mobile applicationswas not significant (Jääskeläinen, 2004; Larsio, 2017; Reponen et al, 2021).
In the mid-to-late 1990s, electronic patient records, regional databases, datasharing, and data protection gained traction. This period also marked thedecision to establish seamless care chains involving citizens and patients asactive participants. Notably, policies like virtual offices and personal dataownership held significant importance during this era (Jääskeläinen, 2004;Larsio, 2017; Reponen et al, 2021).
In the early 2000s, the Makropilotti project aimed to create seamless servicechains by leveraging technology. This initiative led to the launch of a nationalhealth project in 2002 with the goal of making electronic medical recordsavailable by 2007. From the mid-to-late 2000s, the focus shifted toward fullimplementation of electronic patient records, led by The Social InsuranceInstitution of Finland (KELA). Furthermore, data protection issues gained
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prominence, prompting tightened legislation to enhance data security.  TheHealth Level 7 data transfer standard was introduced, and healthcareinformation system providers updated their software to meet technologicaldevelopments. Investments were focused on electronic document archivingrather than information systems for operational activities (Larsio, 2017;Reponen et al, 2021).
During the 2010s, the digitalization of healthcare was strongly reflected inthe development of shared infrastructure. Early in the decade, the nationalhealth archive, known as the Kanta system, was launched. This initiativefacilitated digital service provisioning for diverse healthcare stakeholders,encompassing citizens, pharmacies, and health and social care providers.Among the Kanta system’s digital advancements was the establishment of anelectronic patient data repository. This innovation allowed healthcareproviders in Finland to access patient data generated across varioushealthcare interactions. Moreover, the introduction of the MyKanta portal(OmaKanta) empowered Finnish citizens to review their electronic patientrecords and prescription details. This feat was achieved by transitioningtraditional paper prescriptions into electronic format over the course of thedecade. While consumerism and citizen engagement in healthcare servicesgained momentum, the actual services offered did not consistently align withthese ideals. A majority of digital offerings directed at citizens primarilyfocused on health-related information dissemination or catered to specificcustomer segments. Notable digital services developed during this eraincluded features like electronic prescription renewals, virtual hospitals,digital symptom and service need assessments, and electronic maternitycards (Larsio, 2017; Reponen et al, 2021).
Figure 1 illustrates the key phases of the digitalization of Finnish healthcare.
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Figure 1. The key phases of the digitalization of Finnish healthcare. Adapted fromJääskeläinen (2004); Kauhanen et al. (2012); Larsio (2017); Reponen et al. (2021).
2.2.3. Digital health and patient-centered integrated care
Digitally induced patient-centered integrated care. In the Finnishhealthcare system, digital health is more prominent today than ever. Whilethe strategic visions from 1996 aimed at fostering patient-centered servicechains persist in guiding current initiatives, the conditions for digitalbreakthroughs have significantly improved (Reponen et al., 2021).Technological progress has paved the way for pioneering digital healthsolutions, and the widespread use of digital services in various domains haselevated societal readiness, fostering favorable conditions for the broader
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adoption of digital healthcare services as well (STM, 2016; Reponen et al.,2021). By considering progress in both of these domains, digitaladvancements have opened up avenues for healthcare services to transitioninto a progressively patient-centered integrated model, in which patients,healthcare professionals, and other stakeholders collaborate to co-createshared value within the multifaceted healthcare system (Aghdam et al.,2020; STM, 2016).
Connecting key healthcare stakeholders via digital health applications andplatforms has been considered to laying the groundwork for patient-centeredintegrated care (Shah et al., 2022). Mobile technology and applications haverevolutionized data generation, supported health interventions, facilitateddiagnoses, and managed health outcomes. Shared platforms and electronichealth records promote care integration by allowing various stakeholders toaccess vital information and share it in real time. Telemedicine servicesenhance care accessibility by enabling communication between patients andhealthcare providers irrespective of location and time. Remote monitoringequips healthcare professionals with patient health information beyond theclinic and encourages patients to take proactive steps to maintain andimprove their health (Gross et al., 2021; Shah et al., 2022). Hence, technologyhas the potential to facilitate a holistic perspective on an individual’s healthand well-being, provide pertinent information in the management of theircare processes, and thus establish a more seamless and connected healthcaresystem.
Yet, evidence on the impact of digital health technologies remains limited todate, and there is a need to focus more on understanding the interconnectednature of digital health and patient-integrated care (Gross et al., 2021). Inresponse to this pressing need, Leijten et al. (2018), on behalf of theEuropean Commission, have developed a conceptual framework forevaluating patient-centered integrated care programs among multi-morbidity individuals (Figure 2).
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Figure 2. A Framework for patient-centered integrated care (Leijten et al., 2018).
As illustrated in Figure 2, the framework comprises six interconnectedcomponents that collectively provide a holistic view of the micro, meso, andmacro-level factors of the networked environment of patient-centeredintegrated healthcare. Notably, the framework emphasizes the need for theadoption of novel technologies to enhance and support the delivery andplanning of care in the shared healthcare ecosystem. Leijten et al. (2018)argue that technologies can foster closer collaboration among stakeholders,enable proactive response to changes in patients’ health status, providesupport for patients coping in their living environment, and facilitateevidence-based interventions through the collection of patient health data.Consequently, the value generation between digital technologies and patient-centered integrated care results from the collaborative efforts of multiplestakeholders seeking to enhance health outcomes across the entirecontinuum of care (Leijten et al., 2018). As mentioned previously, similar
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attributes are also associated with the value generation of digital health(Győrffy et al., 2020), indicating clear synergies between the two concepts.
Digital health ecosystems in patient-centered integrated care.The ever-increasing and interconnected digital world has brought aboutconditions that promote the process of value co-creation. According toKohtamäki et al. (2021), value co-creation is a collaborative endeavor amongactors within a shared ecosystem. Such ecosystems enable the interactionand sharing of resources between various network actors, leading to thecreation of mutual value. Technology has played a significant role inchanging the way networks are established, allowing the formation of digitalecosystems that act as intermediaries in the value co-creation process (Vargo& Lusch, 2015). In a complex healthcare environment, the importance ofdigital health ecosystems that integrate various healthcare actors and allowthe exchange of resources has been emphasized (WHO, 2021). Nonetheless,empirical research concerning this realm remains relatively limited today(Dinsmore, 2021).
Ruokolainen et al. (2023) propose that digital ecosystems are increasinglyessential for increasing innovativeness and value creation in the healthcaresector. Digital ecosystems are often characterized by their modular andflexible nature in which several independent actors are interconnectedthrough a technological intermediary. Indeed, digital ecosystems are rarelyconsidered as fixed systems but rather as modular structures built on top ofseveral subsystems that enable complementary value-adding services to bebrought together (Blaschke et al., 2019). Since the purpose of patient-centered integrated care is to facilitate collaboration between differentstakeholders by creating seamless and personalized care paths, thesurrounding technological system should allow for services to be removed,added, and adapted to the prevailing and changing individual needs ofrelevant actors (Ruokolainen et al., 2023). Consequently, increasing theflexibility, modularity, and user orientation of the digital ecosystem has beenrecognized as one of the key strategic information management guidelinesfor the healthcare sector in Finland (STM, 2016).
However, ecosystems often extend beyond technological issues and formsocio-technical phenomena wherein diverse actors serve both members ofthe ecosystem and contributors of resources. These actors possess distinctresources to offer the ecosystem and have varying needs and expectationsabout what belonging to the ecosystem should serve (Blaschke et al., 2019).Adner (2016) suggest that the discourse on digital ecosystems can beunderstood from two complementary perspectives. The first perspective isthe ecosystem-as-affiliation, which aims to balance the accessibility of theecosystem to obtain new resources when required and the need to stabilize
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actors, interfaces, and activities to maintain collaboration and value creation.The second perspective is the ecosystem-as-structure, which highlights theimportance of a value proposition as the foundation for creating activitiesthat support mutual value creation. Thus, the ecosystem is considered to bebuilt around the central value proposition rather than a central firm (Adner2016).
Given that healthcare encompasses multiple stakeholders, includingpatients, healthcare professionals, private and public service providers, andother external actors, the demands of these stakeholders on the healthcareecosystem and the resources they contribute also vary. Instead ofconcentrating solely on the technological aspects of a central system, thedigital health ecosystem should prioritize the value proposition and resourceexchange that ecosystem participation affords its diverse actors(Ruokolainen et al., 2023). Ultimately, the core value of the digital healthecosystem is determined by its ability to diversify health services andenhance their accessibility for patients, enable value co-creation amongecosystem members through resource exchange, and improve the efficiencyand quality of care delivery (Győrffy et al., 2020; Ruokolainen et al., 2023).
Blended care pathways in digitalized patient-centeredintegrated care. Despite the nascent development of digital healthecosystems, digital advancements have brought about novel services thatfacilitate patient-centered integrated care within the contemporaryhealthcare environment. These services not only transform traditional careprocedures but also generate complementary value-adding functionalities byestablishing digital touchpoints for patient engagement and interaction(Győrffy et al., 2020; Roberts & Roberts, 2021). Valentine et al. (2020)describe the integration of digital and physical touchpoints as a blended caremodel, which allows harnessing the potential to leverage the evidence-basedcharacteristics of each modality while surpassing their individualeffectiveness. This integration serves to bridge the gap between online andoffline care and reflect more seamless, integrated, and patient-centered carepathways (Toonders et al., 2021; Valentine et al., 2020).
Hägglund et al. (2022) and Reponen et al. (2021) illustrate the evolvinglandscape of healthcare delivery, where physical services have beenprogressively augmented and partially substituted by digital services. Withinthis paradigm, patients traverse between digital and physical dimensionsthroughout various stages of their care journeys. For instance, patients canself-evaluate their symptoms and assess the need for care via digitalsolutions, communicate with healthcare professionals via chat and videoservices, and access online self-care materials and instructions to helpmaintain their health beyond clinical settings.
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Furthermore, Tuomikoski et al. (2022) examined the impact of digital carepaths designed for specialized medical care in Finland. Their findingsunderscored the substantial influence of transitioning from physical todigital channels on the nature of healthcare tasks and operational workflows.The digital treatment path spans the entire patient journey, with tasks andfunctions related to treatment, monitoring, and guidance partiallytransferred from traditional channels to digital means. The integration ofdiverse digital communication channels, remote receptions, and electroniccollection of patients’ health information across different stages of care holdsthe potential to imbue healthcare services with a patient-centric orientation.This transformation enhances patients’ engagement in decision-makingwhile optimizing operational processes through the efficient allocation ofhealthcare professionals’ time and interventions to the right needs in a timelymanner.
Similarly, multiple studies have demonstrated that the utilization of digitalcare paths and patient portals can result in heightened work efficiency amonghealthcare professionals, enhanced collaboration, improved comprehensionof patient health status, increased patient participation and dedication totheir care, and more economically efficient delivery of healthcare services(Avdagovska et al., 2020; Das et al., 2015; Laukka et al., 2020).
Data as a shared resource in digitalized patient-centeredintegrated care. The proliferation of digital tools has brought to the forethe use of patient-generated health data (PGHD) in healthcare. The essenceof PGHD revolves around enabling healthcare stakeholders to access thesubstantial repository of real-world data generated by patients. Enabled bynovel technologies and consumer devices, patients can now collectinformation about physiological measurements like blood pressure, heartrate, and oxygen saturation, along with broader indicators of well-being suchas social information, physical activity, sleep quality, and nutrition. Thiswealth of data has the potential to enrich the existing knowledge base andunveil novel insights into the health of patients (Demiris et al., 2019; Liu &Panagiotakos, 2022).
The patient-centric nature of PGHD stems from the consensus that patientsare the primary entities responsible for collecting and storing informationabout their health and well-being, and for deciding with whom to share it andhow it can be used for different purposes. Consequently, patients are beinggranted increased control and responsibility for managing their health. Thisinvolvement can engage them more actively in care by generatinginformation that amplifies their influence within the care process (Demiriset al., 2019). Hult et al. (2019) characterize this patient-centric
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transformation as "flipped healthcare," where the generation of health-related information is no longer solely dependent on the measurements andprocedures performed by healthcare professionals. Instead, patients assumethe role of care co-creators by contributing resources that benefit variousstakeholders throughout the healthcare system.
Enhancing patients’ participation in their care processes, for example, byallowing them to populate medical records and share health-relatedinformation does not imply that healthcare professionals should abdicatecontrol over patients. Stewart et al. (2000) point out that a commonmisconception about patient-centered integrated care is that it involvesceding medical decision-making authority to patients or obligatinghealthcare professionals to fulfill every desire of patients. Just as increaseddata sharing can bolster patient empowerment in care, the integration ofhealth information from diverse internal and external healthcare sources canfurnish healthcare professionals with the insights needed to steer decision-making (Demiris et al., 2019).
Leijten et al. (2018) suggest integrating real-world data into care processescan enhance the collaboration between patients and healthcareprofessionals. Information about a patient’s health status can assisthealthcare professionals in gaining a deeper understanding of necessaryinterventions and devising optimal care strategies, thus facilitating theprovision of more personalized and integrated care for patients.Incorporating such information into clear and visually comprehensibledashboards, interactive patient personas, defined alerts, andrecommendations can boost healthcare professionals’ ability to proactivelyrespond to changes in patient’s health at different care stages whilesimultaneously facilitating a more individualized and cost-effective targetingof interventions (Aalto University, 2022; Demiris et al., 2019; Holch et al.,2017; Turk et al., 2022). Although there is a dearth of information regardingthe long-term advantages of PGHD, studies have indicated that the use ofpatient-generated health data has yielded positive outcomes in themanagement of several conditions, such as cancer, asthma, and diabetes care(Demiris et al., 2019).
2.2.4. Obstacles to the broader adoption of digital health
Despite its revolutionary potential, the underlying value of digital healthremains largely untapped (D’Anza & Pronovost, 2022). Maier et al. (2021)present that the intricate and multifaceted healthcare environment poses amultitude of challenges to the broader adoption of digital services andsolutions within the healthcare sector. Drawing insights from existing
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literature, these challenges can be broadly categorized into three distinctgroups.
Medical and regulatory factors. Medical and regulatory factors pertainto the unique attributes of the healthcare environment. The prevailingparadigm in the healthcare sector centers on robust clinical evidence,underscoring the significance of informed decision-making and patientsafety. However, many companies have encountered challenges in clinicallysubstantiating that their digital approaches can yield positive impacts onpatients’ health. While some pilot programs have showcased theeffectiveness of these solutions in their early stages, such trials have oftenbeen conducted under specific conditions, and cannot be readilyimplementable within a standard healthcare delivery system (Maier et al.,2021).
Demonstrating clinical efficacy is also a pivotal requirement for digital healthsolutions due to regulatory considerations. The healthcare sector isinherently characterized by a stringent regulation, leading to an arduous pathfor solution validation that often spans several years (Maier et al., 2021).Nevertheless, a notable gap still exists in the availability of comprehensiveand agile frameworks and ecosystems designed to assess the usefulness,clinical, and safety criteria of solutions. For instance, the first European-levelquality standard for mobile applications was only established in 2021, andvarious entities are currently developing evaluation methodologies, such asFinland’s Digi-HTA method (Reponen et al., 2021). This dearth ofstandardized frameworks has resulted in a fragmented landscape ofevaluation methods, and navigating the regulatory complexity has generatedfrustration among digital health technology companies accustomed to agileand fast-paced development cycles (Mathews et al., 2019).
The absence of frameworks and ecosystems has also presented significantchallenges in formulating sustainable business models around digital healthsolutions. Demonstrating clinical efficacy and ensuring patient safety is notonly essential for convincing the medical community but also for seekingreimbursement for the use of solutions for health-improving purposes(Mathews et al., 2019). For instance, in Germany, a reimbursementprocedure for digital health solutions has been introduced, enabling theircost coverage through the health insurance system. However, a similarsystem has yet to be established in Finland, despite ongoing studies on thesubject (Reponen et al., 2021). Without reimbursement for the solutions,patients are unlikely to be inclined to pay the full cost out-of-pocket, andphysicians may be hesitant to recommend their use to patients, asreimbursement has been shown to significantly influence physicians’decisions when selecting appropriate treatment options (Ruotsalainen et al.,
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2021). This intricate interplay between clinical validation, reimbursement,and patient interest forms a complex dynamic that influences the viability ofbusiness models in the digital health domain.
Human factors. Human factors encompass individuals’ capabilities,acceptance, and perceptions of digital health utilization. Despite thegenerally favorable readiness for adopting digital services in Finland,Pirhonen et al. (2020) have revealed notable disparities among various usergroups in assimilation to the digital era. This issue assumes particularsignificance among older age groups as they constitute the most considerableconsumer demographic for healthcare services, where limitations in theirdigital capabilities and the adequacy of available support resources canimpede the broader integration of digital health solutions. Additionally,Sormunen et al. (2021) have found that one-fourth of Finnish universitystudents encounter challenges in assessing the reliability of digitalinformation. Such deficiencies in the capacity to process digital data orinsufficient skills in utilizing digital devices can potentially pose hurdles inimplementing digital health solutions and deriving accurate interpretationsof the information they generate.
Recent research has placed considerable emphasis on healthcareprofessionals’ attitudes towards digital health. While the prevailingsentiment in Finland generally reflects positivity, with healthcareprofessionals displaying openness to the adoption of digital healthtechnologies, a significant proportion has also conveyed reservations anduncertainty concerning the integration of these technologies into their dailyclinical practices. Challenges may arise when digital solutions necessitatespecialized device knowledge, are integrated into patient care processes, orwhen traditional healthcare approaches are augmented or replaced by digitaltechnologies (Jarva et al., 2022). Additionally, research conducted byAdjekum et al. (2018) has underscored that the absence of clinical evidenceand demonstrated effectiveness in digital health solutions has promptedconcerns among healthcare professionals regarding the quality of digitalinformation and the reliability of service providers, which further highlightsthe aforementioned barriers caused by the medical and regulatory factors.
One argument, whether justified or not, suggests that medicine, as a field,can be relatively conservative and resistant to embracing new initiatives andchange (Petrakaki et al., 2014). This perspective is understandable,considering that physicians and other healthcare professionals are highlyeducated experts accustomed to making decisions based on their gatheredexpertise. However, this resistance to change can impede the adoption oftechnological innovations within the healthcare sector. For example, in astudy conducted by Turja et al. (2018), it was found that healthcare
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professionals in Finland exhibited more cautious attitudes toward usingrobotics in medicine compared to the general population. This cautiousnesswas partly attributed to concerns about the potential loss of responsiveness,human touch, and attentiveness in patient care. Nevertheless, in light of theabove discussion, it can be argued that resistance to change may also play arole in shaping these attitudes.
Extensive prior research has demonstrated that the implementation of digitalhealth services reshapes the dynamics between healthcare professionals andpatients, necessitating healthcare providers to acquire novel skills inresponse to evolving patient needs and a changing environment. Amongthese competencies, healthcare professionals must be proficient in tailoringdigital health solutions to diverse situations and patient requirements,effectively communicating through digital channels, and seamlesslyintegrating digital and physical realms at various stages of the patient carejourney (Jarva et al., 2022). Győrffy et al. (2020) show that in the era ofdigital healthcare, patients proficient in digital technologies are growinglyconscious of the significance of monitoring and managing their healththrough digital tools. This shift necessitates a fresh paradigm in the patient-physician relationship, one characterized by collaboration, inclusivity, and apursuit of mutual goals. They labeled the term e-physicians to describe thenext generation of physicians who adeptly integrate digital health solutionsinto their daily practice and have cultivated the necessary competencies tocater to the needs of such digitally oriented patients.
Technological factors. Lastly, a significant barrier to the widespreadadoption of digital health lies within the technology itself. In contemporaryhealthcare settings, professionals encounter a multitude of IT-based systemsdesigned to assist or enable practicing their profession. Paradoxically, thesesystems often suffer from inadequate integration into the surroundingoperations and processes. While stand-alone systems may yield successwithin a limited context, they frequently falter when deployed in a complexbroader multi-stakeholder environment, leading to inflexible, unintegrated,and non-user-centric outcomes (Borell, 2016, pp. 36–41). The repercussionsof subpar integration typically manifest as significant demotivating factors inthe adoption of digital health solutions, leading to frustration, increasedwork-related stress, and a reluctance to utilize these solutions (Borell, 2016,pp. 36–41; Kaipio et al., 2015; Safi et al., 2018). For example, a study by theFinnish Medical Association (2021) revealed that more than half ofapproximately 4,600 surveyed Finnish physicians believed that informationsystems did not adequately support the smooth execution of routine tasks.Additionally, less than a fifth of the respondents felt that these systemseffectively facilitated the flow of information within organizations, and only
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a third believed that they contributed to the seamless implementation oftelemedicine services.
While various factors contribute to subpar integration, one primary issue isthe insufficient design of solutions. As previously mentioned, the healthcareenvironment is characterized by its multiple stakeholder environment,necessitating the consideration of various perspectives in technology design.However, a disconnect has persisted between developers and users of digitalhealth solutions, with much of the design process occurring in isolation andlacking significant user input (Solomon & Rudin, 2020). Borell (2016, pp.36–41) argues that the root of the problem may not be in the design processitself, as systems often meet their intended specifications, but rather in theanalysis of system requirements. Therefore, the digital health landscapecould greatly benefit from enhanced multidisciplinary collaboration betweenhealthcare professionals and solution engineers (Kostkova, 2015). Thiscollaboration is especially crucial given that the user experience of solutionsemerges as the paramount success factor in digital health, even surpassingperceived health benefits (Choueiri et al., 2020).
Finally, as healthcare continues its digital transformation, there is acorresponding surge in the volume of data within healthcare systems. Recentestimates suggest that as much as 30% of global data volume is generated bythe healthcare sector. This data encompasses patient demographics, medicalencounters, diagnoses, laboratory tests, post-therapy care, and variousdocuments, all contributing to this growing pool of information.Nevertheless, the proliferation of data brings about challenges regarding itsintegration with current systems and its conversion into actionable insights(Gopal et al., 2018). Shah et al. (2022) argue that a significant challenge todayis the fragmentation of patient data across various healthcare databases andsystems. The dispersion of data prevents the seamless tracking of a patient’sjourney in different healthcare touchpoints, obstructing the ability to followpatients longitudinally and impeding timely interventions in response toearly signs of disease or deterioration. Furthermore, in some cases, the datainflux may result in increased manual work for healthcare professionals (Safiet al., 2018) and incur additional costs associated with establishing a securedata storage and processing environment compliant with data protectionregulations (Kostkova, 2015).
Table 2 provides a summary of the identified obstacles and hindrances in theadoption of digital health.
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Table 2. Identified obstacles and hindrances in the adoption of digital health(Adjekum et al., 2018; Borell, 2016, pp. 36–41; Choueiri et al., 2020; Gopal et al.,2018; Jarva et al., 2022; Kostkova, 2015; Maier et al., 2021; Mathews et al., 2019;Petrakaki et al, 2014; Pirhonen et al., 2020; Reponen et al., 2021; Safi et al., 2018;Shah et al., 2022; Solomon & Rudin, 2020; Sormunen et al., 2021; Turja et al.,2018).
Identified barriers

Medical and regulatory factors
 Lack of clinical evidence, efficacy,and safety
 Strict and inflexible regulation
 Lack of unified frameworks andecosystems for evaluating solutions
 Reimbursement and cost allocation

Human factors
 Inadequate skills and capabilities
 Concerns about the quality,efficacy, and security of solutions
 Conservatism and resistance tochange

Technological factors

 Poor integration and design ofsolutions
 Siloed design process and lack ofuser-centeredness
 Volatility, variety, and protection ofdata
 Siloed data across varioushealthcare databases and systems
 Increased manual workload

2.3 Theory of affordance
This thesis utilizes affordance theory to examine physicians’ perceptions ofthe future potential of digital health in fostering patient-centered andintegrated healthcare. Affordance theory originates from the work ofecological psychologist James J. Gibson, aiming to explain how and whyhumans interact with objects in their environment (Volkoff & Strong, 2017).Gibson’s original premise posits that humans decide to interact with objectsin their environment based on their perceptions of what those objects canoffer rather than merely responding to the set of features inherent to theobjects and independent of the individuals involved (Alshawmar, 2021).However, the term ‘object’ should not be limited to its material and physicalattributes in this context. Instead of emphasizing their materiality andphysical properties, objects are defined in this thesis as a combination of
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different components linked to the concept of digital health (see section2.2.1), acting as technical mediators in the value creation and deliveryprocess of digital health.
Evans et al. (2016) argue that the definition of affordance, described aspotentials for action, encompasses a multidimensional structure of therelationship between objects and users. Consequently, there is not a singleapproach to addressing affordance theory. Instead, its content is dynamicand contingent on factors such as the users in question, the materiality ofobjects, and the contextual environment where the object-user relationshipoccurs. Therefore, the affordance theory can be seen as complementing theprevious discussion around digital health by providing a framework to studyhow physicians perceive the potentials of digital health and which factorsaffect the realization of these potentials without going too much into thedetails of one particular technology.
2.3.1. Backdrop of affordances
Since its inception, affordance theory has sparked debates among multipleresearchers, each offering a slightly different ontological perspective.According to Volkoff and Strong (2017), three primary orientations haveenriched the discourse and contributed to a better understanding of theconcept of affordances. Turvey (1992) emphasized that affordances aredispositional properties of objects, which are relative to the actor’scapabilities for realization. This perspective introduced the dimension of theactor’s knowledge and skills to the theory. Stoffregen (2003) argued thataffordances do not inherently reside within objects or actors but ratheremerge from the relationship between these two systems. The actor systemrefers to the skills and capabilities of the actor, while the object systemdescribes the features and functionalities of objects. Lastly, Chemero (2003)expanded on the previous views by suggesting that the emergence ofaffordances is influenced by the surrounding environment in which actorsand objects are situated. Therefore, the opportunities and barriers within theenvironment impact the affordances that arise in the interaction betweenactors and objects.
Consider a fictional situation of reading a book as an illustrative example ofaffordance theory and the previously mentioned views. A book provides aliterate adult with the opportunity to read without the need to consciouslyassess the book’s properties, such as the letter size, font weight, or papermaterial. However, the book does not offer the same affordance of ‘reading’to an illiterate toddler who may use it as a means to reach a table.Furthermore, if the book’s features or the surrounding environment change,the affordance of ‘reading’ may no longer be available to the adult. For
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example, if the font is too small or there is insufficient light to see the pages.Nonetheless, the affordance of reading exists whether the adult can see thepages or not. It emerges in the interaction between the adult and the book.
2.3.2. The two plus one prevailing schools of thought in theinformation systems context
While the discussion about the underlying nature of affordance hascontinued, affordance theory has concurrently found applications in the fieldof information technology. Two predominant schools of thought haveadopted the theory in slightly different ways (Alshawmar, 2021).
The first school. The first school has adopted Gibson’s view, according towhich users evaluate IT objects in the light of what they perceive these objectscan afford to them. In other words, users decide to interact with the objectsafter they have perceived what they can achieve by using them. As a result,objects’ value and usefulness are determined by perceptions of what they canbe used for rather than by their features and design (Alshawmar, 2021).Volkoff and Strong (2017) emphasize that affordances emerge from theinteraction between users and objects, and features should not be confusedwith affordances. Technical objects do not possess inherent affordances butare formed in relation to goal-oriented users. However, this relational natureimplies that features act as mediators, enabling affordances to manifest.Affordances become apparent when goal-oriented users interact with thefeatures of technology (Markus & Silver, 2008). Therefore, affordances arepotentials of use, or as Strong et al. (2014, p. 69) define it: “The potential forbehaviors associated with achieving an immediate concrete outcome andarising from the relation between an artifact and a goal-oriented actor oractors.”
Furthermore, Strong et al. (2014) distinguish three distinct processes withinaffordance theory: 1) affordance itself (the potentials of use for goal-orientedactors), 2) the actualization of affordance (the actions taken), and 3)immediate concrete outcomes (the results of those actions). For example,using an IT system may reveal an affordance of ‘monitoring,’ but when thisaffordance is actualized, it leads to an immediate concrete goal of ‘visibility’(Volkoff & Strong, 2017). Affordances can also be nested and bundled, andmore sophisticated affordances often emerge from the actualization ofsimpler ones (Strong et al., 2014). Building on the previous example, theaffordance of ‘monitoring’ may result from actualizing the simpler affordanceof ‘inputting data.’ Therefore, affordances can not only be nested but alsoactualized at different times or consecutively (Volkoff & Strong, 2017).
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Another interesting characteristic of affordances is that they can be enablingand constraining. This was made clear by Zammuto et al. (2007, p. 752) whostated that: “an affordance perspective recognizes how the materiality of anobject favors, shapes, or invites, and at the same time constraints, a set ofspecific uses.” In their study on the impact of technology on organizationalchange, Zammuto et al. (2007) demonstrated that the social context caninfluence how individuals utilize IT tools within an organization, triggeringcommon affordances that enable some while limiting others. Volkoff andStrong (2017) further elaborated that triggering an affordance may evenenable and constrain the same individual. For instance, an individual usingan enterprise system to record daily activities required for payroll may findthat the affordance of ‘recording’ simultaneously enables transparency andconstrains the ability to hide non-work-related activities.
Finally, as recognized in the early days of affordance theory (see Chemero,2003; Stoffregen, 2003), the first school of thought also acknowledges thataffordances are shaped by the capabilities and skills of the actor, as well asexternal factors specific to the environment, such as rules, regulations,legislation, culture, and social forces (Sittig & Singh, 2010). Since actors maypossess different capabilities and interact with the same IT objects in diversesettings and contexts, each actor may perceive different affordances, whichmay not align with others’ perceptions (Alshawmar, 2021).
The second school. The views of the second school have been deeplyinfluenced by Norman’s (1999) understanding of affordance theory. Asopposed to the first school, which emphasizes the underlying generativemechanisms and action possibilities of affordances (Volkoff & Strong, 2017),the second school focuses more on the visible features of the objects thatcould indicate their canonical use (Chong & Proctor, 2019). Therefore, thesecond school’s views on affordances have been adopted predominantly inthe field of design and human-computer interaction (Lanamäki et al., 2016).
Similar to the first school, the second school acknowledges that affordancesare relational, depending on both objects’ properties and users’ capabilities(Masoudi et al., 2019). However, Norman (1999) diverged from Gibson’sviews, arguing that an individual’s perception can influence affordances. Hecategorized affordances into two types: real and perceived. Real affordancesoccur when users perceive that IT objects offer action possibilities, and theobjects deliver on those possibilities. In contrast, perceived affordances arerecognized by users but not necessarily fulfilled by IT objects. For instance,Norman (1999) explained that a touch-sensitive display affords users theability to click on it, and the display responds as a real affordance. However,all displays allow touching, even if they do not respond, which represents a
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perceived affordance. Nevertheless, whether perceived or real, suchproperties can still be considered affordances.
One helpful way to distinguish between the two schools is that the first schoolsees affordances as more related to the usefulness of objects, while the secondschool emphasizes their usability (McGrenere & Ho, 2000). The focus of thefirst school is, therefore, on the potential actions that emerge in therelationship between users and objects — what could be achieved by usingthe objects — rather than on the details of these actions or the technology, asseen by the latter (Volkoff & Strong, 2017). An important difference, aspointed out by Lanamäki et al. (2016), is that the second school believesaffordances can be embedded in IT objects by designers rather than emergingin the interaction between users and objects. In theory, all the affordances ofparticular objects should be listable in advance by designers, and no newaffordances should arise from the use of the objects, which contradicts thefirst school’s perspective. Additionally, since affordances can be embeddedin advance, designers tend to view users as imaginary characters living intheir imagination during the design process, in contrast to the actual users inthe first school’s view (Lanamäki et al., 2016). Therefore, there is a contextualdifference — the second school decontextualizes the environment, while thefirst school examines users in a specific context.
Table 3 illustrates the main similarities and differences between the views ofthese two schools of affordance theory.
Table 3. The main similarities and differences of the two schools of thought ofaffordance theory. Reproduced and adapted from Lanamäki et al. (2006, p. 128).

The first school The second school
Definition ofaffordance Action possibilities Actual and perceivedproperties

Relational ontology Relation between ITobjects and actual users
Relation betweendesigner, IT objects, andimaginary users

Origin
Affordances arise fromthe interaction betweenthe users and the ITobjects

Designers design andembed the affordancesinto the IT objects

The existence ofaffordance
Exist independently ofwhether the usersperceive them or not

Perceived propertiesthat may exist or not
Who names Users Designers
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Who receives Actual users Imagined or actual users
Expiration ofaffordances Do not expire but areeither actualized or not Do not expire but areeither actualized or not
Affecting it Capabilities of the usersand external factors Capabilities of the usersand external factors
Relates to Usefulness of the ITobjects Usability of the ITobjects

Potential affordances. Finally, Lanamäki et al. (2016) argue theprevailing stance in IS research, referred to as potential affordances, seeks toreconcile these two perspectives. This stance acknowledges that affordancescan arise both from user interactions with IT objects and the embedment bydesigners. Designers can embed affordances within IT objects by consideringimaginary users, but when actual users interact with the objects, unforeseenaffordances may emerge. The existence of affordances is driven by acombination of technological functionalities, user goals, and needs, and theymanifest in the dynamic interplay between these elements. Consequently,affordances persist independently of users’ immediate perceptions, but toacquire significance, they require users to possess the intention andcapability to actualize them.
Alshawmar (2021) points out that the existence of affordances cannot bedetermined until there is some level of human-object interaction. In acomplex and intertwined environment, constant interaction occurs betweenobjects and individuals. Even designers must interact with objects to someextent before being able to identify the affordances resulting from thisinteraction. For example, the affordance of ‘sitting,’ emerging from theinteraction between a chair and users, was only discovered when the firstdesigner interacted with a tree and realized that, if crafted correctly, peoplecould sit on it. However, this does not contradict Lanamäki et al.’s (2016)notion that designers can embed affordances in objects. It simplyunderscores the need for some degree of interaction between designers andobjects before any affordances can be determined. Additionally, Alshawmar(2021) also acknowledges that new and unforeseen affordances can arisefrom the interaction between users and objects, which is in line with notionspresented by Lanamäki et al., (2016).
Otherwise, the stance of potential affordances shares the same fundamentalassumptions as the preceding schools. Users’ abilities and external factors,such as policies, procedures, culture, and regulations, exert an influence onthe user-object interaction and, ultimately, on the emergence and realizationof affordances. Importantly, affordances are not bound by expiration;
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instead, they either materialize or fail to do so, contingent upon users’assessment of the congruence between the design and functionalities of theIT objects and their skills and preferences. Following actualization, usersevaluate the outcome, based on which adjustments can be made to the factorsthat enable the emergence of affordances (Alshawmar, 2021; Lanamäki et al.,2016; Strong et al., 2014).
One noteworthy ontological question for this thesis is whether affordancesare always associated with existing IT objects or if they can be perceivedthrough imaginary interactions with the objects (Alshawmar, 2021).According to Volkoff and Strong (2017), only something that can be realizedor actualized should be referred to as an affordance. Users’ imaginary uses ofIT objects do not give rise to affordances; instead, these representpossibilities for use. Therefore, if one is researching the types of affordancesthat can be identified in the future use of these objects, it might be moreappropriate to use the term ‘potential for use’ instead of ‘affordance.’
The formation of affordances by the stance of potential affordances isdepicted in Figure 3. As delineated in Figure 3, affordances emerge from thedynamic interaction between goal-oriented actors and the materialproperties of the technology. Notably, actors’ decisions to engage withtechnology are not driven by the features of the technology but by the latentpotential it holds for achieving immediate, concrete objectives. This processis subject to external factors, encompassing policies, procedures, culturalnorms, and regulatory frameworks. These external factors can eitherfacilitate or impede the interaction, thereby shaping the formation andrealization of affordances.
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Figure 3. The formation of affordances by the stance of potential affordances.Reproduced and adapted from Lanamäki et al., 2016, p. 138).
Among the various schools of affordance theory, the potential affordancesapproach offers a comprehensive framework, making it beneficial forexamining affordance formation in the complex landscape of physician-digital health interactions in this thesis. Volkoff and Strong (2017) illustratethat exploring potential affordances serves as a common starting point fordesign science researchers who aim to comprehend the desired usagepossibilities of objects and how they can be improved to better align with theenvisioned future needs of users. Hence, adopting the potential affordancesstance appears to be a fitting strategy for exploring future potential uses ofdigital health and formulating a vision that reflects physicians’ needs in thetransition to a digitalized patient-centered integrated future of healthcare.
Nevertheless, the primary focus of this thesis centers on the identification ofaffordances associated with the concept of digital health. As previouslyhighlighted, while technology indeed assumes a pivotal role within the realmof digital health, it often functions solely as a conduit for delivering health-promoting behaviors (Petrakaki et al., 2014). Consequently, rather thanfocusing on the intricacies of a single technology, emphasis is placed onhigher-level technological properties that facilitate the formation of higher-level affordances. According to Volkoff and Strong (2017), the appropriatelevel of analysis is determined by the granularity of the phenomenon underexamination and its associated properties. In cases where the phenomenonexhibits an abstract nature, a higher level of granularity is deemed moresuitable. In line with this rationale, the selected level of granularity for thisthesis surpasses what would conventionally be employed to analyze a single
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digital health technology. This decision aligns with the goal of identifyinghigher-level affordances within the broader context of digital health.
2.3.3. Affordances in the digitalized healthcare
Despite the significant impact of affordance theory on IT research, itsapplication to digital health has received limited attention. Current researchhas mainly focused on identifying affordances related to specific technologieslike electronic patient records (Petrakaki et al., 2014; Strong et al., 2014) ora bundle of traditional healthcare systems consisting of lab systems,radiology systems, and medication systems (Bygstad & Bergquist, 2018).However, there has been relatively less emphasis on understanding theaffordances of digital health at a conceptual level, which may be due to itslesser direct practical relevance compared to the already implementedservices and technologies (Volkoff & Strong, 2017). Furthermore,researching potential future affordances, particularly in the context ofpatient-centered integrated care and digital health, seems to have receivedeven less attention.
Nonetheless, research studies have demonstrated that the implementation ofdigital health technologies into healthcare practice can provide positiveaffordances and generate tangible value for multiple stakeholders in theecosystem. Such value is often derived from improved interconnectednessand interaction among different stakeholders (Strong et al., 2014). Forinstance, a study by Bygstad and Bergquist (2018) shows that a bundle ofdigital health solutions can transform service delivery towards a morepatient-centered model by reorganizing the technical environment aroundthe provision of care to better meet the needs of patients throughout theircare journeys. This approach results in improved resource optimization andcare coordination, a more seamless flow of patients within healthcareservices, and better care outcomes due to the more targeted care plans.
In a similar vein, Strong et al. (2014) demonstrated that digital technologieshave the potential to instigate systemic changes by enhancing the operationalprocesses within healthcare organizations and the delivery of healthcareservices. The affordances that arise from the interaction between healthcareprofessionals and electronic patient records encompass various benefits,including the coordination of patient care across different providers, theintegration of comprehensive information into clinical decision-making, andseamless access to patient data throughout healthcare organizations. Theseaffordances have the potential to enhance the quality of patient care, expeditecare delivery, and optimize resource allocation for appropriate interventions.
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Moreover, the affordances that arise from digital technologies in thehealthcare context can also be linked to broader cultural and institutionalchanges. The incorporation of technology affects many activities withinhealthcare organizations, necessitating a re-evaluation of how these activitiesare organized (Petrakaki et al., 2014). For instance, Petrakaki et al. (2014)demonstrate how the introduction of electronic health records hastransformed decision-making by enabling healthcare professionals to relyless on abstract knowledge and more on the information embodied in digitalsystems. Such digitally produced and provided information can affordhealthcare professionals legible clinical notes and requests, fast informationexchange, and instant access to patient data, including diagnoses,procedures, and test results. However, the change in the work afforded bydigital systems can result in operational changes and require newperspectives on the role of technology in healthcare service provision andorganizational workflow.
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3 Methodology and analysis
3.1 A designer’s perspective on research
This research employs a speculative design perspective as its overarchingepistemological lens. Speculative design is a component of critical designpractice, which seeks to foster discussion and propel thinking on thepotential trajectories of the future. It is important to note that speculativedesign is not a theoretical framework but a mindset for speculating,integrating, and communicating the societal impacts of complex phenomena.Designers who adopt a speculative design mindset engage in a process of re-thinking alternative futures and speculating on how various forces can shapeexisting products, services, and systems. Consequently, the speculativedesign also reflects the complexity of the contemporary world and facilitatesa more profound understanding of the current state of affairs (Mitrović,2015).
Although speculative design is frequently linked to the creation of utopian ordystopian visions of the future, it can also operate within the parameters ofthe real world. According to Mitrović (2015), design researchers can adopt aspeculative design position to explore potential future trends, such as howthe adoption of emerging technology may impact the prevailing status quo.By engaging in speculation, researchers seek to expand the range ofpossibilities for what the future world(s) could look like. Rather thanpredicting the future(s), the objective is to facilitate critical discussion byproviding a nuanced perspective on potential societal changes (Dunne &Raby, 2013). Often, this is achieved by creating scenarios that encompassprobable, plausible, possible, and preferable futures (Figure 4).

Figure 4. A diagram of potential futures (PPPP) in the future cone. Reproduced andadapted from Mitrović (2015, p. 18).



45

As shown in Figure 4, the time perspective of speculative design originatesfrom the present moment and envisions the consequences of thephenomenon being examined in the future by employing four distinct Ps.Possible futures encompass all conceivable scenarios that may manifest inthe future. Possible futures are not predictions; instead, they represent arepertoire of scientifically realistic alternatives that serve as a medium toprovoke thoughts and discussion about how radically the future can unfold.The probable future represents what is likely to happen in light of currentdevelopments unless some extreme force, such as a technological revolution,alters the course of the future. Moving on to the next circle, plausible futurespresent a narrower scope than possible futures and establish a connectionwith the present world by providing feasible depictions of achievable futures.In the intersection of the probable and the plausible lies the concept of thepreferable future, which delineates a desired future from the viewpoint ofspecific actors. This desired future may not necessarily align with a Pareto-optimal scenario but may prioritize, for example, certain groups,communities, or industries, contingent upon whose perspective is beingconsidered (Dunne & Raby, 2013).
In this thesis, speculative design is used to synthesize empirical findings,providing insights into the transition of digital health from its current stateto a preferable future for a specific group of physicians who were purposefullyselected based on their expertise and experience in the field. By illustratingthe process of transition, the thesis offers a nuanced understanding of theneeds, expectations, and aspirations of these physicians, contributing to thedevelopment of a more patient-centered integrated future of digitalizedhealthcare. It should be noted that, owing to the length constraints of thethesis, only the preferable future as perceived by the selected physicians isexamined, and not all of the future scenarios mentioned in Figure 4 areincluded.
As the objective of this thesis is to comprehend the underlying mechanismsof digital health in the transition of healthcare from the current state to thepreferable future as envisioned by the interviewed physicians, the researchencompasses two distinct temporal states: the present and the future.According to Volkoff and Strong (2017), the affordance theory provides anexcellent approach to examining the relationship between technology andusers in the present state and understanding how potential affordances canshape future realities. Indeed, the affordance theory is commonly employedin future studies to establish scenarios of possible future states (Ostern &Rosemann 2021; Volkoff & Strong, 2017). Therefore, the connection betweenaffordance theory and speculative design is undeniably synergistic. Byinvestigating the potential affordances that emerge from the transition from
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the current to the future state, we can enhance our comprehension ofintricate phenomena, such as the impacts of digital health, and designsolutions and systems that better fulfill the desired requirements of therelevant stakeholders (Volkoff & Strong, 2017).
3.2 Grounded theory
In this study, I selected grounded theory as the methodology to collect,synthesize, and develop a theoretical comprehension of the future vision ofdigitally induced patient-centered integrated care. As previously mentioned,the affordance theory has mainly been used to explore potentials for actionarising from the interaction between a particular technology and its users.Therefore, its applicability in studying the concept of digital health, asopposed to a specific technology, is still a subject of debate. To address thischallenge, grounded theory appeared to be a suitable abductive methodology,as it permits the generation of new theories from comparatively less exploredand novel subjects (Charmaz, 2006).
Both grounded theory and affordance theory are founded upon sharedassumptions regarding the intricate nature of the world and emphasizeunderstanding the complexity of the phenomena under investigation ratherthan pursuing straightforward, linear explanations (Corbin & Strauss, 2008;Volkoff & Strong, 2017). Thus, the grounded theory seemed to providesynergies with affordance theory in endeavoring to elucidate the underlyingobservations of physicians’ perceptions regarding the current and futurestate of digitalized healthcare. Previously, Strong et al. (2014) havesuccessfully incorporated grounded theory methodology with affordancetheory in investigating the affordances emerging from the interactionbetween physicians and electronic health records.
At the beginning of the research, I had a clear vision that I wanted to studythe phenomenon of digital health. Despite this, the actual research problemwas loosely defined. The central tenet of the grounded theory is that theoryemerges through an iterative and non-linear process, in which the researchermakes observations from the collected data to explain the phenomenonunder investigation. During the process, the theory gradually crystallizes,and the research problem becomes more concrete. Due to its process-likenature, the grounded theory is not a single theoretical framework againstwhich research results are mirrored. Rather than deductively testing andverifying previous theoretical assumptions, the concepts that emerge duringthe process of observation guide the development of a new hypothesis and/ortheory related to the studied topic. Hence, the grounded theory attempts tobridge the gap between research and theory (Charmaz, 2006).
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Like all theories, grounded theory has been subject to various schools ofthought over time, each approaching the theory from different theoretical,philosophical, and practical perspectives (Corbin & Strauss, 2008). Thecurrent discourse surrounding grounded theory has predominantly beenshaped by its two founders, Barney Glaser and Anselm Strauss, who adoptedsomewhat different approaches to the theory in their later works (Charmaz,2006). Regarding this thesis, the differences between the two approaches arechiefly linked to the researcher’s role throughout the research process.Advocates of the Glaserian approach emphasize that the researcher must notacquaint themselves with the literature concerning the research topicbeforehand to preserve a neutral stance toward the collected findings.Conversely, the Straussian school emphasizes that the researcher has apersonal attachment to the subject being researched, and therefore, it ispermissible to scrutinize the literature about it throughout the distinct stagesof the research (Howard-Payne, 2015). Despite these differences, bothschools of thought acknowledge that the theory emerges from theresearcher’s conception during the research process (Charmaz, 2006).
Due to my prior involvement in digital health and my personal interest infollowing the topic, the methodology employed in this thesis leans moretoward the Straussian approach. While grounded theory emphasizes theresearcher’s independence from pre-existing theories (Corbin & Strauss,2008), the decision to incorporate affordance theory as a secondaryframework in this work is based on its capacity to identify potentials foraction, represented as affordances. Furthermore, as previously stated, thescope of this thesis extends beyond affordance theory’s original purpose ofstudying a single technology, as it seeks to comprehend the broaderphenomenon of digital health. Therefore, affordance theory is also utilized ina novel capacity, informed by the observations made during the applicationof grounded theory.
According to Charmaz (2006), the fundamental principles of groundedtheory rely on sequential methods that act as a roadmap for the researchprocess. Nonetheless, these methods do not always maintain a consistentorder or a linear progression. Given the cyclical nature of the researchphenomenon and the process itself, the methods employed may differ fromone study to another, and the researcher may revisit previously used methodsto enhance earlier observations. Therefore, these methods function more asguiding instruments for the analysis than rules that must be preciselyadhered to (Charmaz, 2006). In this thesis, the following grounded theory-based methods were used to collect and analyze data and to build aconceptual theory from observed findings: 1) simultaneous data collectionand analysis, 2) coding and grouping the data, 3) memo-writing, and 4)theoretical sampling, saturation, and sorting.
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3.3 Simultaneous data collection and analysis
Simultaneous data collection and analysis were conducted using the selectedgrounded theory methods (Figure 5). These methods were divided intodistinct yet complementary and iterative phases. During the interviews, thefindings were coded and analyzed simultaneously, in which case, theemerging themes and categories guided the refinement of subsequentinterviews. Figure 5 outlines the different stages of data collection andanalysis in accordance with grounded theory.
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Figure 5. The process of grounded theory. Reproduced and adapted from Charmaz(2006, p. 11).
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At the outset, the research was focused purely on technological factors,leading to the development of the preliminary research question andinterview structure. However, as the research progressed, it became evidentthat a purely technological perspective was insufficient, and the approachshifted towards a more socio-technical viewpoint. Additionally, when thestudy encompassed the entire concept of digital health rather than a singletechnology or digital service, the original technological focus expanded to thebroader theme of creating shared value through mutual participation. Theinitial streams identified through the literature: the closer integration ofdigital and physical healthcare, ecosystem thinking, integrated healthcare,networking effects, patient-driven and -oriented care, and data-baseddecision-making, guided the development of interview questions andprovided the lens of starting the analytical review of the gathered data.
3.3.1. Timetable and starting position
The research process started in August 2022 with the development of apreliminary research topic, a research plan, and a review of the literaturerelated to digital health. As mentioned earlier, it was apparent from thebeginning of the research process that an iterative approach would berequired to clarify and refine the research structure and question. Seven totwelve months were reserved for the research process, which includedsimultaneous data collection and analysis, in-depth coding of findings,literature review, writing, and finalization of the thesis. As the research wasconducted alongside full-time work commitments, the schedule was adjustedat any given time to accommodate the current workload. See Figure 6 belowfor a further description of the timetable.

Figure 6. The timetable of the master’s thesis.
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3.3.2. Setting and participants
The study was centered on addressing the phenomenon of digital health inthe context of Finland. As such, licensed physicians in Finland were chosenas the study’s target group. The research aimed to gather practicalperspectives and experiences related to the current and future states ofdigital health. To achieve this objective, the participating physicians wererequired to possess some degree of knowledge and user experience in digitalhealth and its associated tools gained through clinical or other practical work.Therefore, the individuals referred to as e-physicians were deemedappropriate participants. Such individuals currently use or have previouslyused digital health and associated technologies in their daily work, therebypossessing a practical understanding of the phenomenon and factorsinfluencing it (Győrffy et al., 2020).
The potential participants in the study were identified using predeterminedcriteria related to the research topic. This identification process involvedscrutinizing online publications, activities, and presence, from variousInternet sources, forums, and communities. Participants were thencontacted by email and asked to indicate their willingness to participate inthe study. The videophone software Microsoft Teams was selected as theplatform for conducting the interviews, as such software has proven to be auseful and reliable tool for collecting data in qualitative interviews (Archibaldet al., 2019). Each interview was recorded with the consent of theinterviewees for later analysis.
3.3.3. Data collection through semi-structured interviews
Given that the research topic, digitalized patient-centered integratedhealthcare, is a relatively novel and developing phenomenon, semi-structured interviews were deemed as the suitable method for datacollection. Semi-structured interviews typically consist of a flexible interviewprotocol that can be supplemented with follow-up questions, comments, andprobes that arise during the interview. Semi-structured interviews possessflexibility, facilitating a reciprocal exchange between the researcher and theparticipant, thus providing favorable circumstances for a thorough andmulti-dimensional investigation of the subject matter. Consequently, themethod permits the collection of open-ended data that reflects theparticipant’s personal perspectives, emotions, and convictions regarding theresearched topic, enabling the researcher to comprehend the world as it isperceived and constructed by people’s experiences and beliefs(DeJonckheere & Vaughn, 2019).
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Grounded theory constitutes a process in which data are molded, analyzed,and redefined to provide a comprehensive understanding of the interviewees’experiences and opinions. This approach allows for the revision andimprovement of interview questions to accurately reflect the emergingthemes and insights from previous interviews, facilitating a dynamicinterpretation of the collected data. This technique emphasizes thesimultaneous nature of data collection and analysis, forming the foundationof grounded theory (Charmaz, 2006).
Since the research problem was loosely defined at the outset of the researchprocess, the final number of interviewees was not predetermined butprimarily depended on the saturation of the research material. This flexibilityin data collection and analysis aligns well with the techniques of groundedtheory and semi-structured interviews (Charmaz, 2006; DeJonckheere &Vaughn, 2019). Ultimately, data for the study were gathered from tenphysicians who were interviewed between September and October 2022.Refer to Table 4 for further details.
Table 4. Table of research participants.
Physician Domain Length ofoccupation Length of theinterview
A General practitioner Short 49:06
B General practitioner Middle 1:00:08
C Specialist Long 54:32
D Specialist Long 59:17
E Specialist Middle 32:32
F Specialist Long 55:51
G General practitioner Long 52:29
H Specialist Middle 35:03
I Specialist Middle 46:42
J Specialist Long 54:23
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As previously stated, the interviews were not conducted according to astandardized framework. Instead, the structure of the interviews wasadjusted based on the outcomes of prior interviews. Participants wereprompted to provide a comprehensive description of the current state andfuture perspectives of digital health by reflecting on its impact on healthcareoperations, patient and physician roles, decision-making, and technologicalprerequisites, among other things. The objective of the interviews was forphysicians to contemplate their individual experiences while I, as theinterviewer, assumed the role of a listener and observer, encouraging candidand thorough discussion.
The initial interviews were utilized as a preliminary method to becomefamiliar with the topic of digital health. The aim of these interviews wastwofold: to verify pre-existing assumptions regarding the subject and toidentify overarching themes interwoven with the phenomenon. The earlyinterviews promptly revealed that an exclusively technological approach wasinadequate and irrelevant in addressing the subject matter. This realizationfacilitated a shift in perspective towards a more socio-technical standpoint.The discovery was pivotal as it emphasized themes, such as changes in thehealthcare ecosystem, information exchange, and the provision and deliveryof healthcare services, which were repeatedly expressed by physicians insubsequent interviews.
After collecting and analyzing data from the initial interviews, I modified theinterview questions for the mid-stage interviews. The revision includedreducing question details and emphasizing open-ended questions, aligningwith the grounded theory methodology (Charmaz, 2006). Furthermore,when contacting the physicians for the mid-stage interviews, I provided themwith advanced information regarding the questions and the themes thatemerged from the first interviews. This approach was selected because digitalhealth is a vast concept, and the first interviews demonstrated that eachinterviewee had slightly different perspectives on the topic. The mid-stageinterviews uncovered that while the interviewees were physicians, the themeof digital health was frequently intertwined with the patients’ perspectives.As such, emerging themes included changes in patients’ roles, activities, andinvolvement.
The final interviews were primarily geared toward clarifying the observationsmade during the preceding interviews. At this stage, I made slightmodifications to the interview questions, encouraging more extensivediscussions on the pre-emerged themes. This approach facilitated a more in-depth exploration of various perspectives concerning the present and futurestates of digital health. Additionally, during the final interviews, I noted that
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the topics discussed were reaching a point of saturation, and thus thecollected data was deemed sufficient. Although the last interviews primarilyverified previous findings, they provided fresh insights, such as the closerintegration of digital and physical healthcare and the seamless movement ofpatients between digital and physical care.
The standard structure of the interviews can be found in the appendix at theend of this paper (Attachment 1).
3.3.4. Coding and categorizing the data
The ten interviews were transcribed, resulting in approximately 80 pages ofraw data, after which the analysis continued with the coding andcategorization of the interview data. Data coding and categorizationrepresent the analytical phase in grounded theory, involving the examinationof collected material from multiple perspectives to derive an analytical theorygrounded in the data (Charmaz, 2006). It is important to note that codingand data collection occurred concurrently and were not separate phasesduring the interview process. As per Charmaz (2006), coding is anexperiential learning process in which the researcher gains insights into theinterviewees’ perspectives and situations by scrutinizing the data.
The data coding and categorization process consists of two main steps:

1. Initial coding: This step involves examining lines, segments, andincidences of data to identify their analytical significance.2. Focused coding: In this step, the most important codes aresynthesized into broader themes, forming the basis for the analyticaltheory (Charmaz, 2006).
Initial coding. During the initial coding phase, the theoretical possibilitiesembedded in the data remain open. Nevertheless, the objective is to identifyfundamental categories that elucidate the meaning and expressions of thedata from each respondent’s perspective. These categories are subsequentlyorganized into coherent and integrated groupings. In the initial coding phase,the text is promptly examined, and codes are compared against each other touncover cohesive elements while considering their significance regarding thephenomenon under investigation (Charmaz, 2006).
A line-by-line coding approach was employed in this study to analyzeinterviews transcribed into text format. Each line was assessed separately,with a focus on extracting their relevance to the study. It is pertinent to notethat not every line contributes to the subject of interest (Charmaz, 2006), andtherefore, the text was refined and condensed to extract the essential content.
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This open coding process aimed to facilitate a comprehensive understandingof the digital health phenomenon, leading to the discovery of new researchperspectives and directions. Ultimately, individual codes were grouped intobroader themes, from which focused codes were derived.
Furthermore, during the initial coding phase, the data collected frominterviews was analyzed using constant comparative methods. Thesemethods involve comparing the collected information to each other and theresearcher’s perceptions of the topic in order to identify recurring patternsand themes (Charmaz, 2006). In this thesis, constant comparison served asa means of connecting my prior observations and knowledge about digitalhealth to the gathered data. Confirming and validating my preconceptionsrelated to the topic through the interview data allowed me to betterunderstand the perspectives and experiences of the physicians, leading tonew insights into the multifaceted effects of digital health.
Focused coding. After the initial coding process, the next phase involvedfocused coding. This approach entails a deeper and more conceptual analysisof the codes compared to line-by-line scrutiny. During this phase, anyindications of broader themes that emerged during the initial coding wereorganized into segments, allowing for an assessment of their adequacy andsize in drawing analytical conclusions. Nevertheless, the identified codeswere kept open and closely tied to the data, enabling the discovery of newthematic directions and subsegments (Charmaz, 2006).
The research employed the axial coding method for focused coding, whichinvolves identifying similarities and differences between various categoriesor segments (Charmaz, 2006). The purpose of axial coding is to define thecharacteristics and dimensions of each category by synthesizing andorganizing individual codes formed during open coding into larger entities(Charmaz, 2006).
This study’s axial coding method was based on the data structuring modelintroduced by Gioia et al. (2012), where codes are initially divided into first-order concepts, then second-order themes, and ultimately aggregateddimensions. In this study, each dimension comprised approximately two tofour themes, further subdivided into 10–15 individual codes. The finalaggregated dimensions served as the study’s framework, establishing theprimary categories upon which the analysis was based.
The themes of the formed dimensions were: 1) from a single system to amodular ecosystem, 2) from data silos to consolidated insights, and 3) fromisolated to integrated care paths, which are discussed in detail in Chapter 4.2.Consequently, the focused coding was consistent with grounded theory
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methodology (Charmaz, 2006). Figure 7 displays the coding structure basedon Gioia et al.’s (2012) approach. Note that Figure 7 portrays a cross-sectional view of the coded data, consequently excluding part of the materialencompassed within the study.

Figure 7. Coding of collected data. Based on the method by Gioia et al. (2012).
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3.3.5. Memo-writing
Memo-writing is a pivotal step in grounded theory, serving as a tool tofacilitate the analysis of empirical data by recording ideas and thoughts andforming connections between different chunks of data. Similar to otherphases in grounded theory, memo-writing is a continuous process that spansthe entire research process. The notes are valuable when comparing theformed observations, from the initial data to the final categories, facilitatingthe conversion of abstract material into more concrete concepts (Charmaz,2006).
Memo-writing played a crucial role in this study as it enabled the recordingof ideas and thoughts that arose during the different stages of the research.The notes were primarily made in electronic form, using a phone or acomputer, for ease of access and the ability to supplement them fromanywhere. In addition to capturing thoughts and ideas, the notes alsoincluded questions and gaps that needed to be addressed through thecollected data from the interviews. Consequently, the notes served as a guidethroughout the entire research process, from ideation to completion.
3.3.6. Theoretical sampling, saturation, and sorting
The scientific process of grounded theory consists of three sequentialactivities: theoretical sampling, saturation, and sorting (Charmaz, 2006).The first step, theoretical sampling, involves an examination of theobservations collected from the original data. This process allows for thedetermination of the representativeness and sufficiency of the observationsin forming higher hierarchical categories. The sampling techniques enablethe researcher to refine categories by gathering more information about anygaps, establishing an analytical basis for the research and a direction for theresearch process. During the second phase, theoretical saturation, thecategories become fully developed. At this stage, no additional datacontributes to the further refinement of the categories and thus brings newinsights into the research problem. In the last step, theoretical sorting, theresearcher organizes the maturated categories into interrelated connections,allowing for analytical and logical chains to form between them.
These three activities were closely integrated throughout the researchprocess. Data analysis and categorization began with the initial interviews,aiming to identify connections between observations. As categories emerged,any potential theoretical gaps were refined during subsequent interviews, asdiscussed in Section 3.3.3. The most significant discovery occurred when theresearch focus shifted from individual factors of digital health to encompass
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the meta-level changes in healthcare service production and provision. Thisholistic perspective facilitated the identification of logical connectionsbetween distinct categories and the development of a narrative frameworkfor the research’s theoretical foundation. This holistic meta-level perspectiveguided the analytical process in the subsequent stages and informed theconstruction of the theoretical model/vision of the future.
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4 Findings
4.1 The multi-threaded concept of digital health
All of the interviewed physicians had formed personal views and experiencesregarding the concept of digital health through their current or previousmedical work. Several interviewees had also engaged in training, research,and development within the field of digital health, either at a practical levelin public or private healthcare facilities or at a broader societal level invarious educational organizations and healthcare associations.Consequently, the personal experiences of physicians significantlyinfluenced their perspectives on the concept of digital health, oftenmanifesting concretely through the integration and utilization of diversedigital tools and services in their daily professional activities.
The ambiguity and continuity. Although all interviewees were familiarwith the concept of digital health, several physicians found it challenging toprovide an unambiguous definition of the term. The lack of a unifieddefinition was often considered to result in varied interpretations of theconcept, contingent on contextual factors such as the situation and theinterpreter’s motives in examining it.

“Digital health is a very broad concept, and these definitions vary a lotdepending on the context in which they are considered. When readingdifferent articles, it is always worth filtering a little and considering howeach person sees the concept and what they mean by digital health. […] Insuch a new and developing field, there are as many definitions for the termas there are people who profile themselves as experts.”– Physician D, specialist
Several interviewees noted that terminology related to digital health oftenconfuses due to the absence of a single authority providing a precisedefinition of its meaning and content. In general discussion, different termsare frequently used interchangeably, and even larger entities such as theWHO and the EU define digital health in slightly different ways. Nonetheless,it was generally perceived that digital health is a unifying concept thatencompasses several related sub-concepts. For instance, many intervieweesviewed eHealth as the most concrete term to describe the current state ofhealthcare digitization.

“I personally see that digital health is an umbrella term under which thereare, for example, eHealth, which is a slightly narrower concept, and then itsparallel term mHealth. I feel that digital health is perhaps even a bit broader
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than eHealth, which I am used to using. That is, in practice, these electronichealthcare services. Then there are other closely related concepts as well.”– Physician B, general practitioner
“We are probably talking more about eHealth than digital health inhealthcare at the moment.”– Physician I, specialist

On the other hand, various sub-concepts, such as eHealth, can be seen asprecursors to the emergence of the concept of digital health. Theterminological framework of digital health has evolved over the years withthe digitization of healthcare, but it has also been influenced by theincreasing use of electronic services in other industries. As a result, the riseof digital technology in healthcare is not an isolated phenomenon; with thegrowing prevalence of digital services in other sectors, healthcare has had toadapt to meet the demands of the digital age.
“I have seen many terms used for this phenomenon during my career. In the1990s, when digital telecommunication opened up completely newpossibilities for data transmission, there was talk of telemedicine andtelecare. […] In early 2000, e-services, e-commerce, and e-logistics wereused in other industries. So, the idea arose that digitally provided servicesalso concern healthcare, which formed the conceptual world in which wehave been building this current environment. […] At the beginning of the2000s, different concepts were put under eHealth, and in mid-2010, thisconcept of digital health where intelligent information and data processingwas added to it. So, I see such a clear continuum here.”– Physician F, specialist

More about health-related actions than technology. While theterminology surrounding digital health is still evolving and interpretations ofthe concept vary depending on the source, physicians generally perceivedthat digital health refers more to health-related actions than to technologyitself. Within this framework, the focus is on expanding and transforming thedelivery of healthcare services. This is reflected, for example, in patients’ability to access and navigate healthcare services through various digitalchannels.
“I see that digital health covers all these health-related offerings throughdigital solutions, such as chats, video receptions, and others. I would also seeit more broadly related to all patient guidance. For example, if you type HUSpositive coronavirus test into Google, there is a lot of information on how toact and where to go. I feel that this is also that digitalization that supportshealth.”– Physician A, general practitioner
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Furthermore, the aspects of accessibility and navigability can be interpretedas a convergence of digital and physical healthcare, wherein certain physicalservices and functions may be partially substituted or augmented with theirdigital counterparts. Patients may engage in various activities digitally or betransitioned between digital and physical healthcare for different stages oftheir care. Thereby highlighting the importance of patient engagement andthe integration of the digital and physical domains.
"I see there is no such thing as digital healthcare or physical healthcare. It ismore of a pathway where the patient can be guided in the right directionthrough different channel. For example, from chat to video reception or videoreception to physical reception. The patient can participate in differentstages by, for example, filling out electronic forms in advance, which againdirect the patient in a certain direction."– Physician C, specialist

Although digital solutions and applications play a vital role in facilitating andexecuting various digital activities in healthcare, some physicians noted thatthe discussion surrounding digital health tends to disproportionatelyconcentrate on technology. The emphasis on technological intricacies maynot invariably cater to the fundamental aspects of digital health, particularlyits health-focused aspects. Consequently, physicians regarded digital healthmore as an ensemble of tools that empower them to accomplish a range ofhealth-promoting activities rather than purely a consideration oftechnologies.
“I think artificial intelligence, for example, is a bit wrongly mixed with thisdigital health, which is about the use of these different digital tools in varioushealth-related activities. Artificial intelligence is just one technology withinthis world of digital health and other related concepts.”– Physician J, specialist
“If you think about how physicians see digital health, they do not think ofutilizing a specific technology but see it as a way to perform patient care andother health-related activities, such as some treatment or diagnosticprocedure.”– Physician D, specialist

Data, the fuel of digital health. Physicians considered digital health toalso be strongly intertwined with the effective collection and utilization ofdiverse data sources. Digital information was frequently referred to as themost concrete manifestation of how the various functions and activities ofhealthcare have moved from the physical world to digital space. Whethercommunicating with patients and healthcare professionals, utilizing variousdiagnostic tools, or monitoring patients’ health status, the ability to store,
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analyze, and share information via digital means emerged as a fundamentalfactor in physicians’ reflections on the concept of digital health.
“At the end of the day, digital health is information that can be collected,numerically processed, and enables treatment to be monitored. […] Whatreally seems to matter in the long run is this digital information and how itis processed and utilized.”– Physician G, general practitioner

Data was frequently deemed as the adhesive that binds together varioushealthcare stakeholders. With the advancement of digital technologies,information has evolved from an isolated resource into a shared resource.Improved availability and shareability of information have facilitated theemergence of digital health as a new opportunity to connect patients andhealthcare service providers, resulting in a more uniform and cohesive digitalhealthcare field.
“The flow and manageability of information are central to this digital health.[…] Nowadays, we can send things electronically between organizations,and with a few clicks, data can be transferred to different parties. Theinformation can also be accessed from anywhere in Finland through theKanta system. That is part of this digital health as well.”– Physician B, general practitioner

When data has brought about a more cohesive healthcare system, it has alsoaffected the organization of health services. Emerging digital tools haveprovided novel avenues for collecting and utilizing information to directlyaddress patients’ health and opened new location-independent channels forthe provision and consumption of care. Consequently, the processing andtransmission of digital information have established the foundation for thebroader dissemination of digital health and enabled the closer integration ofdigital and physical healthcare.
“Everything related to the transfer and processing of digital information isdigital health. It can be directly related to client therapies that aim toinfluence the patient’s health, but also indirectly to service processes in orderto make them more efficient or bring about the desired change. […] Today,both patients and physicians increasingly use a variety of digital tools anddigital channels to deliver and receive care."– Physician E, specialist

4.2 From the status quo to the future vision
Physicians’ perceptions of the current state of digital health were stronglyconnected to how they experienced the concept of digital health. Some
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physicians saw the status quo on a social level, while for some, digital healthwas connected more as a change in the nature and structure of work. Thesediffering views were also reflected in how they visualized the preferred futurestate of digitalized healthcare. However, three aggregated themes emergedduring the interviews: 1) from a single system to a modular ecosystem, 2)from data silos to consolidated insights, and 3) from isolated to integratedcare paths. All these themes described different aspects of digital health,which together formed a comprehensive picture of the transition from thecurrent situation to the preferred future state of digitalized healthcare.
4.2.1. From a single system to a modular ecosystem
The status quo. The current digital healthcare ecosystem in Finland wasseen in the eyes of interviewed physicians as the result of many rigorousefforts, where the evolution of digital health has taken place over the decades.Several physicians described the historical development of digital health asseparate waves that have gradually created the readiness for the adoption ofdigital services in healthcare operations. During these different waves, newtools, communication methods, and ways of managing information havebeen added to healthcare processes, influencing how healthcare hasgradually evolved into a digitalized environment.
One physician illustrated this change as a two-part process. During the firstwave, the digitization of healthcare processes was mainly focused on generalelectrification activities, during which paper-based healthcare was slowlytransformed into a digitalized one. These initial digitization efforts creatednew activities, the most visible of which was the transfer of patient data toinformation systems.

“The first wave of healthcare digitization was carried out from the early 90suntil the 2010s, during which all new key patient data in public healthcarebegan to be embedded in information systems. No such information has beenstored on paper since then. On the private side, the big chains have moved atthe same pace. […] So, such a wave of digitalization has already happened inFinland quite early.”– Physician F, specialist
The digital development of the first wave was strongly reflected in howseveral physicians saw the degree of digitization of healthcare even today.Moving to electronically processed information was often used as an exampleof how digitization has changed the organization and execution of work frommanual to digital. The change in the nature of work was closely related to thegrowing importance of patient information systems at the system level. Manyphysicians associated healthcare digitization with the development of patient
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information systems, considering these systems as the most significantsources of value generation in today’s digitally driven healthcare.
“I am still of the generation that started working as a physician when therewere paper folders with patient information. There was no electronic patientinformation system, and the telephone was the only means ofcommunication apart from the reception. There has been quite a dramaticchange here in 20 years. […] The electronic patient information system isprobably the most important [tool of digital health]. It is absolutelyrevolutionary.”– Physician J, specialist

While the first wave of digitization centered on converting paper-basedhealthcare information to electronic format, the second wave aimed tointerconnect various healthcare touchpoints, align operational procedures,and establish a standardized framework for digitalized healthcare. Thisemphasis was reflected in the development of the National Archive of HealthInformation, also known as the Kanta system.
“If the first wave of digitization was done from the early 90s to the 2010s,then the following decade was spent building national standardization. So,the Kanta system that. The Kanta system standardized these different areas,since each area, even at the municipal level, had acquired its own systemsback then. […] For those who are part of this Kanta system, it has createdsuch a uniform basis, which has made it possible in this next step for thesupplier to deploy, sell, and install solutions for several operators becausethe field has now been the same everywhere.”– Physician F, specialist

The advent of the second wave of digitization enabled healthcarestakeholders to access electronic health records, prescriptions, and otherhealthcare data from all over Finland. The development of the Kanta systemserved as a mutual infrastructure, facilitating the integration of variousinternal and external actors into an interconnected ecosystem. Consequently,digital health providers entered a new era, where applications would not belimited to a specific system structure but could be integrated for multipleoperators through the Kanta system. At present, digitalization hasprogressed to a stage where applications can be incorporated as part ofhealthcare service selection, leading to novel prospects for more patient-centric digital care. This development has opened new avenues for digitalhealthcare services to be included as an integral component of the healthcareservice selection.
“These technologies have now made it possible to take the back office to adigital format around which various services can be built. I often take anapple tree analogy from the garden, where we have first grown those apple
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tree trunks and then started planting different varieties on them. This meansthese digital services. […] Now we are in a situation where the kind of dreamswe had about a virtual hospital in the 90s are possible.”– Physician F, specialist
“It [digital health] can already be seen quite a lot in healthcare. If you thinkabout the patient record system, e-prescriptions, and electronic laboratoryand imaging systems, then the base system there is already pretty muchdigitalized.”– Physician I, specialist

While a significant portion of the base system and infrastructure is presentlydigitalized, many physicians considered the integration of digital healthapplications into the infrastructure as the most pressing topic in the currentdiscourse. In the digital health field, innovation is abundant, and companiesof many sizes are increasingly focused on developing comprehensive digitalapplications that enhance the patient experience and healthcare serviceprocesses, as opposed to mere hardware. Nevertheless, investments in thehealthcare sector continue to be primarily guided by the general perspectiveof information technology, where patient information systems are deemed tobe the most critical user interfaces for creating value. As a result, there is agrowing need for a more comprehensive view of digital healthcare that goesbeyond the current focus on patient information systems to include a broaderrange of digitally driven services.
“There is a lot of [innovation] going on in every area. […] There are bothservice companies and public sector organizations that develop their owntools and systems or customize existing systems to suit themselves. Thenthere are large information system suppliers who do a lot of developmentwork and move things forward. Traditional equipment manufacturers arealso moving in a more digital direction, meaning you can no longer getadded value from just hardware, so it must be supported with digitalsolutions. And then there are these smaller growth companies that producesolutions/applications for some areas, are agile, and have to innovate so thatsolutions can be implemented quickly. It is an interesting area where I see anopportunity to make an impact and where a lot is happening.”– Physician E, specialist
“What is required by all public operators at the moment is that they [digitalsolutions] are integrated into the patient information system. […] Now thediscussion [in healthcare] revolves around how the patient informationsystem works. We are talking about all those patient information systemprojects that are actually just enterprise resource planning systems. To avery small extent, they are about any digital therapy or patient care ordigital care paths or anything such. But it is really about the basic patient
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information system or operational management, so the appointmentbooking, and everything related to it.”– Physician D, specialist
Consequently, digitalization has made significant strides in the healthcaresector, enabling the emergence of new and innovative solutions that have thepotential to transform patient care. However, the potential for creating valuein digital healthcare is constrained by the differing views on the design of theecosystem. Some stakeholders view patient systems as a central hub for alldigital needs, while others advocate for a more decentralized ecosystem. As aresult, two divergent approaches have emerged for integrating solutions intothe current healthcare service selection. The former approach involvesenhancing the functionalities of existing patient information systems toaccommodate additional digital health applications. In contrast, the latterapproach focuses on an ecosystem that enables developers to create and offerdigital health applications through developers’ portals.

“There are already public systems where a diagnostic digital system isintegrated into the patient information system. For example, on thepulmonary side, a PEF monitoring application for asthma diagnostics or itsfollow-up can have been integrated into that patient information system. So,it can be part of everyday life if the service provider or the organization hasimplemented it. There are only a few of them, but they are increasing all thetime depending on the region.”– Physician D, specialist
“So far, those [digital solutions] have not worked through it [Kanta]. If suchsolutions have enabled remote monitoring, they have been integrated intosuppliers’ own servers. The physician has been able to see the data from thereif the patient has given the password. So, it is good to note that there has beena channel even now [for integrating digital applications], but it has beenmanufacturer- or device-specific. Very difficult channel in a way.”– Physician F, specialist

The preferable future. The physicians were broadly unanimous thatfocusing solely on patient information systems could not meet all futureneeds of digitalized healthcare. While patient information systems wereconsidered crucial for the operational activity of healthcare, relyingexclusively on a single system for value creation in digital health was viewedunfavourably in many respects. Some physicians discussed that oneprevailing approach aims to create interfaces that allow different digitalhealth applications to be integrated into patient information systems.However, the challenge here is that also patient information systems vary,and developing interfaces could become excessively expensive and labour-intensive. This would not address the underlying issues but could potentially
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further increase rigidity and reduce user-centeredness within the entiredigital health ecosystem. Many physicians cited the recent developmentefforts of the Apotti patient information system as a concrete example ofthese challenges.
“If we are talking about having such a single system where all these [digitalsolutions] would be, then this is exactly what is now being tested in the HUSarea under the name Apotti. This ideology is okay that the information wouldbe versatilely available in all units. And in each unit, it [information collectedby digital solutions] could be used within the limits allowed by the customer’sconsent and usage needs. A bit the same as with the Kanta now. […]However, I am afraid that if there is only one system, the system will becomeso complex and large that usability will suffer.”– Physician G, general practitioner
“If you think about it, there are a zillion systems that they [digital solutions]should be integrated into. Even though those interfaces and others make iteasier, unfortunately, those purchasers have the attitude that the suppliershould do the work and tailor it [digital solution] to their system. And whenpatient information systems are not identical, even if they are exactly thesame patient information system. [...] Of course, we need the basicinfrastructure, but now, with all the Apotti, Asteri, and other problems, theshare of the basic infrastructure has become so large that it has taken theattention from the fact that it [patient information system] should only bethe core, and around that are those [digital solutions] that actually producethat care.”– Physician D, specialist

Relying solely on patient information systems may also lead to dependenceon a limited number of large system providers, increasing vulnerabilitywithin the ecosystem. Physicians mentioned that providers may lack theinterest or resources to develop systems that address the evolving needs ofhealthcare professionals, making it challenging to obtain new features orsolutions for patient information systems. As digital health continues todevelop and new opportunities emerge through the changing needs, it isessential to have solutions that can swiftly adapt and respond to the changinglandscape, enabling prompt implementation and modification. In light ofthis, the agility, user orientation, and innovation of smaller operators wereregarded as a more effective and faster way to bring added value from digitalhealth applications to healthcare operations, ultimately striving to improvepatient outcomes and more efficient healthcare delivery.
“Well, for example, the oncology application I mentioned was implementedas a separate block and then integrated into the processes. If Epic had beenexpected to build something like it, it would have been a very long wait. Orthat Epic would even be interested enough to take it through regulation. Still,
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in my opinion, the previously discussed chain of innovation works better herewhere we start with a start-up and focus on something that really bringsadded value and impact quickly and agilely.”– Physician E, specialist
The viewpoints of physicians regarding the centrality of patient informationsystems resulted in the conclusion that healthcare is frequently perceived asoverly unified, with identical needs and functions across all settings.Nonetheless, several physicians noted that healthcare is a multi-networksystem composed of multiple units with varying service offerings andoperational procedures. Focusing on a single system was deemed to reduceflexibility by establishing a monopolistic and centralized approach thatdictates how functions and processes should be structured across all aspectsof healthcare. This approach could further inhibit adaptation to the uniquerequirements of each healthcare facility, unit, or even an individual specialtyarea by enforcing uniformity across all settings. Instead, modularity wasoften perceived as inevitable for the future value creation of digital health.

“I very strongly disagree with the view that there should be one system [inFinland]. There are many perspectives on it. […] We do not have onehealthcare, but we have different types of healthcare in terms of size andrange of services and what kind of services they have to respond to. And theentirety of information systems must be customizable or adaptable to thoseoperational processes. It cannot be like buying one system and forcingeveryone to do things the same way.”– Physician F, specialist
“I think we should give up this ideal of mammoth information systems butunderstand that healthcare is such an enormous and complex system that wehave to accept the fact that there can be different systems. […] Separatesystems are necessary because it is unrealistic to think that there is one bigsystem supplier that houses all the wisdom and ability to apply, for example,artificial intelligence in healthcare from cancer treatments to psychiatry andorthopedics.”– Physician E, specialist

Consequently, there was a frequent desire for the digital healthcareecosystem of the future to be more decentralized, with modular applicationstailored to the unique needs of patients and healthcare professionals. Theadaptability of the system to the service processes and workflows of eachhealthcare unit was deemed a priority. Ideally, healthcare professionals couldeven be able to individually select applications, curating a customizedcollection of solutions that enhance their work’s value and promote greaterpatient involvement in care planning and delivery. As a result, adecentralized and modular digital health ecosystem could offer patients and



69

healthcare professionals a more adaptable and personalized healthcareexperience, leading to better health outcomes and greater patient-centricity.
“My goal is to be able to choose the kind of digital applications that I need intreating my patients […] Our treatment is so specialized, so I will probablyhave five or six digital applications in active use. And I am an active user;most physicians will have one or two, depending on their specialty. […] So,the fact that in terms of the overall system, if there are these 100 differentapplications that should be adapted to this patient information system wheneach user uses one or two or five of them at their maximum, it makes no senseto force all of them into one.”– Physician D, specialist
“I see that it [digital health] works as a framework within which subsystemscould be integrated into a part of it. […] From the patient’s point of view,there would be a collection of applications that talk to each other in criticalareas exactly according to the needs. There would be one caring entity thatcoordinates the care and gets the necessary information about the patient’ssituation at any given time. It would be intuitive, easy to use, and adapt tothe progression or worsening of the disease or recovery from it.”– Physician E, specialist

Although such a modular system was the desirable future vision ofinterviewed physicians, it was unclear how the ecosystem should bestructured in practice. Some degree of integration between the digital healthapplications was felt to be a prerequisite for the ecosystem to supporttreatment processes, patient flow, and information exchange betweendifferent healthcare units. As in the case of one centralized system, it was alsoseen as more advantageous here that the integration would not take place bycreating a central platform from patient information systems, but theapplications would be connected using, for example, common informationexchange standards. Each digital health application could operate within itsown user interface, ensuring that the usability of each application remainsintuitive. Simultaneously, data could be consolidated within a shared datarepository, enabling its use across multiple healthcare touchpoints.
“If I had all the power in the world, I would direct the use of common datatransfer standards between these different applications. In this case, evensmall companies could attach innovative solutions as part of the systementirety. […] Throughout history, convenient stand-alone systems have beenused in health care, but it has been found that they do not work because theinformation must be compiled from somewhere. We must be able to see, forexample, who has care responsibility for the patient and what is the patient’ssituation at any given time.”– Physician F, specialist
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“I think it would be best if the ecosystem had separate user interfaces for thepatient information system and digital health solutions and data pool wherethat information is collected and from which it can be used for differentpurposes. As I said before, our care is so specialized, and everyone only needscertain solutions, so it would be more intuitive to have the applicationsoperate in their own interfaces with their own logic than as part of patientinformation systems.”– Physician D, specialist
Figure 8 depicts the identified potential affordances in the transition from asingle system to a modular digital health ecosystem.

Figure 8. Identified potential affordances in the transition from a single system to amodular digital health ecosystem.
4.2.2. From data silos to consolidated insights
The status quo. The effects of the digitalization of healthcare wereexemplified in the interviews as a change in the nature and role of theinformation. On the one hand, this change was felt to have been influencedby the transfer of information from paper to digital storage at one stage of
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the development curve, which enabled the collection and compilation of datainto more meaningful entities. On the other hand, the change in the role ofinformation was seen to be due to accelerated development in various areasof healthcare, whereby knowledge of the factors and methods affecting themaintenance and care of health has improved. As a combined result, theamount of digital information circulating in healthcare has increased, andthe use of data has become one of the cornerstones of modern patient care.For physicians, this has meant improved access to information about patientsand factors influencing the management of their health.
“The electronification of old papers was one big thing, and nowadays theamount of information we process in healthcare could no longer even beprocessed on paper. The number of medicines is also increasing all the timeand the indications for the medicines are increasing all the time. […] So, whatwe know about patients and what we are able to treat is growing all the time.And when that information grows all the time, it must be able to be stored. Ifyou think about the care and then the cure side, the need for information hasgrown in both. And I see that it also improves the quality when we knowwhat the drains have been and get those blood pressure curves and otherinformation about patients and everything is documented and available indigital form.”– Physician B, general practitioner

The physicians emphasized that while there has been an exponential increasein the amount of available information, its usability has also been subject tonew prerequisites. It was considered paramount that the data is processed,analyzed, and accessible so that it can be promptly adapted to actionableinsights that support patient care. The significant role of the existing digitalsolutions was seen as enabling the conversion of information into knowledgethat allows interventions to be targeted efficiently and precisely at the propermeasures. Specifically, decision-support systems and medical databaseswere frequently mentioned as examples of how data is currently translatedinto knowledge to support decision-making and patient care.
“If we used to look for information in books, now we have electronicdatabases from where we can relatively easily search and filter informationto get the latest evidence to support decision-making. These have greatlyfacilitated the patient work. […] And then there are also these decision-making support systems, for example, if we say that among health centerphysicians, 50% have an integrated electronic decision-making system thatissues alerts of harmful interactions that professionals should pay attentionto.”– Physician J, specialist

One physician highlighted that access to information and data-drivendecision-making are now mandatory in healthcare, rendering digital
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information systems strategic tools for processing and transmitting thisinformation. While physicians rely on digital solutions to transform data intoknowledge, patients also anticipate physicians to possess ample informationabout their health upon seeking consultation. Thus, the proliferation of datahas not only impacted the practice of physicians but also redefined patients’expectations regarding the use of their health history and needs in theplanning and delivery of care.
“Information systems have turned into such strategic tools you cannot workwithout them anymore. […] Today, patients expect the physician to have allthe relevant information about their medical history and other factorsavailable when they go to the physician’s office. This is the basic assumptionthat patients have today.”– Physician F, specialist

The development of the Kanta system was often cited as a pivotal factor inthe conversion of information to strategic knowledge within the healthcaresector. Physicians reported that the Kanta system has improved dataaccessibility across organizational barriers, thereby expanding the utilizationof information to a broader audience. With this enhanced access toinformation, healthcare professionals are now better equipped to understandthe needs of patients, beyond just relying on local data availability or patientcommunication during consultations.
“Now that the Kanta service has become available and information can betransferred between different healthcare organizations and sectors, this is asignificant change. The availability and utilization of information aboutpatients is essential and has improved considerably compared to the past.”– Physician J, specialist
“Access to and exchange of information has improved drastically. Differentactors can better understand the patient’s situation when, for example, ahealth center and a hospital can each other’s texts about the patient’streatment history.”– Physician H, specialist

Conversely, the availability of information has also contributed to improvingpatients’ knowledge and influence. Currently, patients can access their healthinformation via the MyKanta portal (OmaKanta) from any location,facilitating the monitoring of their health and enabling them to participatemore actively in planning their treatment. As the accessibility of informationhas increased, there has been greater recognition of the importance ofensuring its quality and accuracy. Various stakeholders have requirementsfor examining and utilizing information for different purposes, whereby they
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have together assumed the role of quality controllers. This has been reflectedin the requirements for improved information quality.
“Citizens can now monitor and stay up to date on the progress of the care. Atthe same time, it has raised the requirements for high-quality patientrecords. Different parties must be able to use and review information indifferent situations for various purposes, so it must be precise and to thepoint. It is the community of stakeholders that takes care of quality control.”– Physician F, specialist

Although the development of the Kanta system was seen to have improvedthe transfer of information between organizations via a sharedinfrastructure, the data obtained through it may be insufficient to form acomprehensive understanding of the patients’ histories and care needs tosupport decision-making. Physicians reported that they may need tomanually search relevant patient insights across different records andsources, resulting in a time-consuming process that diverts resources awayfrom value-adding tasks. Few physicians described the current situation assometimes being more straightforward to acquire information directly frompatients than through the Kanta service.
“Of course, you can see something through the Kanta service, but theinformation in there is often fragmented. If you are lucky enough to find onegood summary text, such as a final assessment from a hospital, it is valuable.Kanta is quite slow to use after all, and you must often search for informationfrom different records and sources manually.”– Physician H, specialist
“At the moment, I get better information from patients verbally or manuallywritten than from the Kanta service on average. I use Kanta mainly tovalidate the information given by the patient.”– Physician G, general practitioner

Consequently, the fragmentation of data within various healthcare systemswas often reported as the most significant impediment in the currentsituation. Data is collected from different healthcare operations and activitiesinto a range of systems and repositories, resulting in silos of information thatare detached from one another. Due to this scattered nature of data,physicians perceive inconvenience in consolidating information into moreinsightful hierarchical entities, which hinders the potential of increasingvalue to decision-making and patient care.
“We have a massive amount of data, but it is not hierarchical data in anyway. There are many different databases, such as the local patient recordsystem, the Kanta archive, and even another archive for imaging orsomething else. These databases do not talk to each other, they do not
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aggregate, and they do not do risk assessments. So, I see this usability in thedata is the most problematic of all."– Physician I, specialist
The preferable future. Although data-mediated knowledge in healthcarehas increased as a result of improved availability, accessibility, andshareability of information, the majority of physicians perceived that theunderlying potential of data is still largely untapped. The current efforts wereseen to be more focused on gathering data rather than effectively leveragingit to develop patient care and aid healthcare professionals in makinginformed decisions. In order to bring the data to the heart of the action, itwas considered to be imperative to establish a clear and purposeful vision ofhow data could be translated into actionable insights for improving patientcare.

“Data is undeniably valuable, but I also want to emphasize why we gather itand what we intend to do with it. If we do not use data for any prediction,diagnostics, or decision-making activities but gather it under the illusion thatit can be used for something later, it is of no use. […] I see that the focus hasnow shifted away from what we need to develop, scale, and improve patientcare to gathering data just for the sake of data.”– Physician D, specialist
Ensuring that healthcare professionals can monitor and understand thecomplete patient picture across the healthcare touchpoints was considered acritical aspect of future desires. Presently, the inability to consolidateinformation was seen as an obstacle to upholding patient-centric care, sinceisolated data may prevent healthcare professionals from obtaining acomprehensive understanding of the patient’s medical history and careneeds, potentially leading to unnecessary and redundant work, such asrepetitive laboratory tests. Therefore, improving the compilation andseamless exchange of information was seen as paramount, especially as thesize of healthcare organizations expands due to the healthcare, social welfare,and rescue services reform (SOTE). In such circumstances, maintainingpatients at the center of care may become even more challenging.

“In the future, it would be crucial to remember how we get that informationto flow better and how we get each patient to be kept in the center so we canseamlessly see their overall picture in healthcare. […] And the fact that we donot duplicate work. If a measurement, such as a blood test, has already beentaken, we would not do such a test again. This kind of activity exists rightnow, which is such a waste. […] The potential of digital health is to reducethis waste by making our healthcare more seamlessly integrated.”– Physician B, general practitioner
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“The problem with the Kanta service is that it is terribly difficult to extractsummaries and get such an understanding of it [the patient’s care needs].You can see individual texts and records, but it is difficult to form an overallpicture of the patient with them.”– Physician J, specialist
In addition to the clinical data gathered through internal healthcareactivities, many physicians expressed the view that patient-generatedinformation is not currently being fully utilized in healthcare processes. Itwas perceived that patients’ current demand for digital health solutionsdesigned to collect and convey health data is generally low, and the quality ofdata produced by consumer devices may be insufficient to be used indecision-making. However, physicians acknowledged the potential benefitsof such solutions in supporting their diagnostic reasoning and providing amore comprehensive understanding of their patients’ health.

“To a large extent, patients still bring some slips of paper with notes on bloodpressure measurements or something similar. And this data is not archivedanywhere. […] In general, the fact that the patient would produceinformation for healthcare, and the professionals could also use theaccumulated data has been a pivotal need and lack in healthcare.”– Physician J, specialist
“Occasionally, patients have displayed on their mobile phones that devicessuch as the Oura or Apple Watch have taken some measurements, but thishas not yet sparked a broader trend. […] I think wearable devices could beutilized to a greater extent given that they are reliable. For example, if anApple Watch shows beats that look like ventricular fibrillation, that could besuch an indicator that, hey let’s use a Holter monitor to see how much therereally are [ventricular fibrillation]. So, I see such devices supporting ourdiagnostic reasoning.”– Physician A, general practitioner

The physicians recognized the development of the Kanta Personal HealthRecord (Omatietovaranto) as a pioneering opportunity for digitalizedhealthcare, facilitating the seamless integration of patient-generated datainto healthcare processes via the Kanta system’s unified infrastructure.However, despite this integration, similar challenges to those encountered inthe current utilization of data in healthcare may persist. An increase in thevolume of data does not necessarily translate into a more comprehensiveunderstanding of patients’ needs if the information cannot be effectivelycompiled into insightful entities highlighting essential health-related factors.Thus, healthcare professionals may be left with unfiltered and potentiallyirrelevant data that does not improve decision-making and patient care.
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“There is a turning point [in patient-generated data] where we can seesignals that something is about to happen but not yet know what. […] From2024 onwards, the legislation will make it possible for that data to becollected and put in one place [Omatietovaranto], and the citizen can thenauthorize it to be seen by healthcare professionals.”– Physician F, general practitioner
“The applications and devices that patients currently use offer little to nobenefit to healthcare professionals. You can extract a 100-page PDF fileworth of data, and I do not know what kind of crystal ball you would needto draw any conclusions about the patient’s health or well-being from it.[…] When considering, for instance, the monitoring of chronic diseases, mygoal is to get factually useful documentation that can be used in the actualcare. In other words, not any nice-to-know information such as how manytimes the patient exercises or how well he or she sleeps on an average night,but information about actual factors affecting quality and prognosis of life.”– Physician D, general practitioner

Consequently, the physicians identified similar needs in utilizing patient-generated data as in the prevailing healthcare information environment.Physicians expect digital health solutions to collect and combine both clinicaland patient-generated data into value-enhancing and actionable insights thatsupport their decision-making process by providing them with timely andaccurate information they could use to improve patient outcomes.Automated dashboards, alarms, and summaries that monitor and visualizepatients’ health were often highlighted in the physicians’ reflections on howunstructured data could be turned into actions in the data-driven healthcareof the future. Such features could facilitate healthcare professionals inpromptly detecting alterations in patients’ health statuses and responding asnecessary.
“It would be immensely valuable if the collected data could be transformedinto a more usable and user-friendly format. For instance, a digital patientcard with real-time access to information on medications, diseases, services,and new symptoms that would be available for all actors would be valuable.[…] It can sometimes be challenging to get objective information on whethera patient’s memory symptoms, forgetfulness, confusion, or something likethat have decreased or increased over period of time. So, a solution thatcollects that information itself and monitors it in the background or gives agood summary would be really good.”– Physician H, specialist
“In the future, I expect that digital applications will facilitate closercollaboration between patients and healthcare professionals. And I do notmean more people coming to the reception, but a more seamless flow ofmeasurable health data. That is, even to the extent that there are someautomatic algorithms that monitor how the patient is doing and will
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automatically trigger appropriate alarms that will flash if something iswrong.”– Physician G, general practitioner
The future outlooks of physicians also underscored the significance of digitalhealth solutions capable of seamlessly integrating patient-generated dataand clinical medical records. This integration could empower healthcareprofessionals with real-time insights into patients’ health, enabling informedclinical decision-making even during consultations. By synthesizing multipleand rich data sources, clinicians could attain a more nuanced understandingof patients’ health status, enabling targeted interventions for high-riskgroups and personalized treatments based on empirical evidence derivedfrom real-world data.

“Digital health solutions could also support decision-making byconsolidating information during a consultation. For instance, if a patienthas kidney failure and is not producing urine, the situation is far moreconcerning than if a patient does not have kidney failure. So, it would bepossible to use the data obtained from the patient’s previous medical reportstogether with the real-time information provided by the patient during theconsultation so that we physicians could make more informed decisionsabout the patient’s condition and needs.”– Physician I, specialist
“In the future, we require the entirety of the signal - the rich data - thatcomprehensively describes a patient’s health status over an extended period.Then we can target our efforts and offer personalized treatment to eachpatient based on the data derived from their health outcomes.”– Physician D, specialist

While the more versatile utilization of data was often associated withhealthcare professionals’ improved understanding of patients’ health,physicians also emphasized the importance of enhancing patients’knowledge and engagement in their visions of the future. The data producedby digital solutions could provide added value for patients by enabling themto monitor their health, take measures to improve their health status, andactively participate in treatment planning and implementation. Moreover, byaggregating information from heterogeneous sources and integratingmedical and social factors into higher-level entities, patients and healthcareprofessionals could develop an even more comprehensive understanding ofdiverse and individual aspects of health.
“Similarly, the digitally collected information could be compiled for patientsto enhance their understanding of health and promote engagement in itsmaintenance. […] In addition to medical indicators, we know that socialfactors such as employment situation, social life, and related aspects
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significantly impact health as well. So, it would be valuable to obtain aunified overview of these factors to enable healthcare professionals andpatients to monitor changes in health status over time.”– Physician G, general practitioner
"I think it would be useful to have objective and trackable information aboutthe maintenance of functional capacity and memory, especially for elderlypatients. Digital solutions could help here by collecting information fromeveryday life observations. […] Patients could also perform various digitalmemory tests providing us with follow-up information and motivating themto maintain their treatment and condition."– Physician H, specialist

Figure 9 depicts the identified potential affordances in the transition fromdata silos to consolidated insights.

Figure 9. Identified potential affordances in the transition from data silos toconsolidated insights.
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4.2.3. From isolated to integrated care paths
The status quo. The physicians recognized that digitalization hasintroduced innovative ways of delivering healthcare services, therebytransforming how patients are encountered, treated, and communicatedwith. The proliferation of digitally provided healthcare services has broughtcare closer to patients, empowering them to self-perform procedures thatpreviously required in-person attendance and reinforcing their role as activepartners in care. By leveraging digital tools, patients can nowadays accesshealth-related services in real-time regardless of location, resulting in moretimely, equitable, and flexible care. This shift towards digital services hasintroduced a novel medium for delivering and receiving healthcare services,reflecting the change of care processes in a more patient-oriented direction.

“I believe that remote channels have enhanced the flexibility, speed, andequality of access to treatment. For instance, we are now able to providemedical services to areas that have a shortage of physicians. Moreover, Ithink that when patients can simply chat with their physicians about anyhealth concerns, they are more likely to seek care and take better care ofthemselves.”– Physician A, general practitioner
"Virtual reception has expanded and transformed the service process into amore patient-oriented direction. Patients can now communicate withphysicians regardless of location, which highlights the patient’s initiative toseek care and improves access to the care process."– Physician I, specialist

Previously, the traditional physical reception served as the primarytouchpoint for patients throughout their care journey. However, theintegration of digital channels has facilitated the partial transfer of some ofthese contact points and their associated functions into digital formats.Partly catalyzed by the COVID-19 pandemic, video consultations, chatfeatures, and electronic communication channels were often cited in theinterviews as examples of how digital health has become an integral part ofhealthcare service selection. Frequently, such services were seen to besuitable for simple tasks and procedures, such as prescription renewals andthe diagnosis of easily identifiable diseases and ailments, thereby replacingthe need for physical presence in relatively routine cases.
“At first, I was a bit skeptical that it [remote consultation] is only suitable forrenewing prescriptions and for some easy eye and skin infections and so on.But it [remote consultation] can take care of such low-hanging fruit patients.[…] If, for example, there is no physician in a town, the patient can still show
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a rash and receive antibiotic treatment for, say, borreliosis or a nail bed oreye infection. So, I think it is quite a remarkable phenomenon in a sense.”– Physician H, specialist
Beyond curative factors, remote channels play an essential role as a gatewayto healthcare services. Physicians noted that while simple issues can bemanaged directly via video or chat consultation, these channels are alsofrequently used to evaluate patients’ needs and facilitate their transition intothe care processes. In this context, remote channels do not function as adisease-treating component but rather as a digital platform for conductingpreparatory measures before the implementation of actual treatmentprocedures.

"For example, one important function of the chat service today, and what itoften leads to, is that preparatory measures are taken there prior to theactual contact. Whether the actual contact will be a physical or videoconsultation. In other words, in there [chat] the problem is brought up, apreliminary plan is made, and the first steps are taken to solve the problem.[…] For example, some of the people I have treated have already been incontact with the digital clinic, and from there, they have been referred to me,where we have continued the care process.”– Physician G, general practitioner
Such preparatory measures are not solely reliant on a real-time connectionbetween patients and healthcare professionals. An increasing number ofhealthcare service providers are utilizing digital solutions meant for theassessment of patients’ treatment requirements. Such solutions enablepatients to evaluate the gravity of their condition and the urgency of theirtreatment needs while giving healthcare professionals a preliminaryunderstanding of patients’ medical history and needed actions for theimplementation of care. Thus, bringing value to care processes by allocatingmore time and resources from pre-activities to actual patient care. Forinstance, the Omaolo service and various interactive forms that guidepatients towards the care continuum were often mentioned in the interviewsas examples of such preparatory digital services.

“Various targeted forms are a large part of our service selection, and theyare increasing more and more all the time. For example, for women’surinary tract infections. When the customer fills out the form, it leads to acertain continuation from there. The physician can take the form directlyand see that this is the situation, make a prescription, and send a message tothe customer.”– Physician C, specialist
“The useful aspect of these pre-information forms or treatment evaluationsis that when the patient answers certain questions, then healthcare



81

professional can already see the anamnesis and can very comprehensivelygo through all the essential questions and especially such alarmingquestions. In this way, we can speed up the processing and do this kind ofpreliminary work, which can then be refined at the reception or to thinkabout where the patient should be directed next.”– Physician J, specialist
One physician emphasized that the maturation of technology, combined withthe increased need to support treatment with digital means, has led to thedevelopment of new digital service processes. While remote consultationsand digital pre-assessment tools are designed for periodic contact, digitaltreatment paths in specialized medical care integrate digital elements intolong-term care processes. Such treatment paths enable patients to navigateboth physical and digital worlds during different stages of their care. Thisresults in a partial transfer of certain functions, such as sharing essentialinformation, communicating with patients, and monitoring careimplementation, from physical channels to digital ones. While actualtreatment procedures are still delivered through physical contact, digitaltreatment paths enhance patient orientation by bringing treatmentmonitoring and guidance closer to patients. This enables them to betterparticipate in and commit to care processes.

“Through the Health Village (Terveyskylä), we have such a digital treatmentpath for certain groups of patients who are a bit more complicated andrequire a lot of visits. […] It [the digital treatment path] contains the kind ofinformation that is usually written by a nurse or midwife, so now such moreverbose and longer information has been transferred there [to the digitalcare path]. From there, the patient can see the information, follow thetreatment, and also communicate with healthcare professionals.”– Physician B, general practitioner
Beyond healthcare-driven care, digitalization has empowered patients toimprove their health maintenance by utilizing various targeted digital self-care materials. These resources promote active patient participation intreatment implementation and shift the responsibility of health maintenanceto patients, emphasizing their role outside of formal care delivery.

“And more about digital services, we have a lot of digital training videos thatare targeted to customers. There are, for example, coaching related tonutrition, smoking, alcohol, and sleep disorders. They are quite a big part ofour service selection, and I think the customers have also appreciated andwant more of these.”– Physician C, specialist
While digitalization has led to the emergence of new patient-oriented careprocesses, improved the availability of health services, and increased
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resource efficiency by transferring some functions from physical to digitalchannels, physicians noted in interviews that digital care does not fullycomplement traditional care delivery today. On the one hand, patients mayface challenges in determining when digital channels are appropriate,reducing their effectiveness and sometimes burdening physicians whenpatients seek care through digital means for situations unsuitable for them.On the other hand, the convenience of digital channels in bringing healthcareservices closer to patients and enhancing their availability can also lead to anoverwhelming influx of patients seeking care. Due to both factors, thecapacity to meet patients’ needs may be exceeded, creating challenges forhealthcare providers.
“When we offer a chat or some form that guides the patient in a certaindirection or possibly artificial intelligence or preliminary questions, theneverything we have offered so far has increased the demand and not reducedit at all. To put it somewhat caricaturally. That is, the pent-up demand is sogreat that it is difficult to meet these needs.”– Physician C, specialist

As a result, physicians identified the dichotomy between digital and physicalservice channels as one of the critical impediments in the current healthcaresystem. In a multi-channel service system, directing patients to theappropriate channels based on their service needs can be suboptimal, leadingto intermittent or incomplete transitions between different channels atvarious stages of care processes. This division between channels may not onlyresult in duplicated efforts but also undermine the efficient utilization ofresources, hinder the seamless transition of patients between digital andphysical services, and diminish the value provided by the multi-channelservice system.
“In practice, the problem with it [directing the patient to the right channel]has been that there have not necessarily been enough of these so-calledvirtual treatments that come through the Omaolo service. The servicepromise is that they would be processed in a certain time, and this has notnecessarily been fulfilled. And in different municipalities, there has been a lotof variation in how the direction of patients to the right channel based on thevirtual treatments works.”– Physician J, specialist
“In a way, there will always be physical services and there will always be aneed for physical services. It is perhaps a problem now that the remotechannels and physical channels somehow function in such a dichotomy. Wehave a multi-channel service system, but despite that, we operate separatelyand do an awful lot of overlapping work in different channels. So, thesechannels kind of do not work together in a way.”– Physician I, specialist
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The preferable future. Physicians’ envisioning of the future highlightedthe importance of integrating digital health into healthcare operations tobetter support patients throughout their care processes and establish a morebalanced harmony between physical and digital care. While the currentmulti-channel service system incorporates both digital and physicalchannels, the role of digitally provided health services in this ecosystem isstill in its infancy. Given that digital methods are frequently seen as suitablefor addressing easily diagnosable conditions, both patients and healthcareprofessionals may have reservations about their potential to replace or evencomplement physical services. As a result, demonstrating the equality oftherapeutic effectiveness between digitally provided health services andphysical care was considered a crucial step in the future.
“When the COVID-19 pandemic started, there was a lot of this kind of attitudein a society where people took remote reception only because they could notget to the physical reception. A remote reception is, however, a replacementservice. I mean that people should understand that it is just as good as thephysical one. We take care of exactly the same things as at a physicalreception. This same attitude is also there on the professional side. For some,it is a lower quality reception, and they think that let’s do it this way nowbecause there is no other option.”– Physician D, specialist

Most physicians stressed the importance of not taking digitally providedhealth services for granted. Instead, the focus should be on how theseservices can introduce new and improved ways to organize health servicesand respond to patients’ care needs. While modern digital services haveeffectively expanded the provision of health services, they have yet to matchthe level of proximity provided by physical channels. Due to this disparity,the potential of digital services to generate value may remain incomplete forboth patients and physicians.
“One such thing that we currently lack or that is yet to be developed in thiswhole is a closer collaboration or interaction with patients on a large scalethrough these digital tools. When these surveys have been conducted forphysicians, it often emerges that these digital systems do not yet enablecommunication with the patient on the same level as, for example, betweenphysicians and nurses within the same hospital.”– Physician F, specialist

To some extent, the dearth of proximity between physicians and patients wasattributed to technological limitations. For instance, the insufficientintegration of patients’ asynchronous digital messages into their medicalrecords has the potential to hinder their care processes and result in
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fragmented comprehension of their conditions. On a broader scale, this lackof proximity was considered detrimental to physicians’ capacity to discernpatients’ needs during consultations. In these instances, the interaction is notlimited to direct communication but also encompasses the ability to observefactors associated with patients and their health.
“The key question is what can be treated digitally or using remote channels.[…] Observing the patient, how he/she moves, how he/she comes to thereception, all of that can be ignored when we only open that [remote channel]link. When you examine and touch the patient, that too has its own meaningand importance. […] Seeing the patient there at the reception isdiagnostically very important, especially if it is the first contact with thepatient.”– Physician J, specialist

The physicians indicated several methods exist to enhance diagnosticcertainty in remote consultations. For instance, remote consultations can beconducted in an assisted manner, where a nurse facilitates synchronouscommunication between the patient and the physician via video connection.Despite these advances, diagnosing patients remotely is still oftenchallenging regarding verifying the severity of their condition, determiningthe necessary treatment, and ensuring patient safety, particularly in cases ofnon-specific symptoms. In serious situations, physical care is alwaysrequired, but in some cases, patients may be referred to physical channelsdue to inadequate technological support for physicians’ diagnostic reasoningrather than because of an actual need for physical care.
“In a remote reception, it is necessary to consider whether patient safety iscompromised and how reliably we can confirm the disease withoutexamining the patient. The more non-specific the symptom, for example, ifthere is some dizziness, fatigue, or malaise, where there are tens if nothundreds of diagnosis options, the more difficult it is to arrive at a finaldiagnosis based on the interview alone. […] That is, just when I was talkingabout [difficulties in making a diagnosis] that in a way the diagnosticreasoning is what that doctor does at the remote reception, that if it werepossible to make such technical applications that would help in that decision-making.”– Physician I, specialist

Beyond remote consultations, patients may experience misdirection betweendigital and physical channels, either unintentionally or intentionally. Forinstance, they may habitually seek physical appointments for minor issues orstruggle to differentiate whether their symptoms require physical or digitalcontact. This absence of interaction stems from the digital tools’ inability toaccurately identify and direct patients to the appropriate channel based on
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their care needs, resulting in a diminishing value delivered through digitalhealth.
“Of course, there are times when the patient has said one thing to the nurse,and there are two or three other problems that require that physical contact,so then you need to refer them to a physical reception. It is also much theother way around; patients call the nurse to say that they want to go to aphysical clinic, and then the nurse calls me to ask if it is really necessary togo to a physical clinic. The notion that if my blood pressure medication isadjusted, I will go to the physical reception is still deeply rooted. Even thoughit does not necessarily bring much added value. If there is good homemonitoring and so on, it is possible to promote the patient’s condition evenremotely in most cases. Some patients are stuck in the old way, and somethink they are really modern and want to handle everything remotely. Andthen everything in between.”– Physician A, general practitioner

Physicians’ perspectives on the future often highlighted the need for a moreseamless integration of digital and physical channels across various stages ofpatients’ care processes. The primary goal of adopting digital solutions is toenhance the value proposition of health services delivery. However, digitalservices should not create a parallel channel operating independently fromthe physical processes, as this could impede the operational efficiency ofhealthcare services and hinder value generation. Notably, one physicianemphasized that digital services should aim to both facilitate healthcareprofessionals’ work and provide better conditions for patients to managetheir illnesses, thereby generating tangible value for all stakeholders.
“We are under tremendous pressure in terms of costs in our health care, andour resources cannot keep up with that. But it [digital health] has to be donesensibly because it can also be done so that we waste those resources onsomething that does not bring value. At the end of the day, our health careshould be about producing a survival surplus for people so that they can copewith their illnesses and live a better life. I think that we can hopefully producethis survival surplus with these digital services.”– Physician B, general practitioner

The potential of digital solutions to enhance resource utilization was oftenassociated with increased patient participation in treatment planning andimplementation. Several physicians emphasized that the limited time ofhealthcare professionals is currently being utilized for activities that do notnecessarily improve value delivery. For instance, the identification ofpatients’ care needs is often more healthcare-oriented than patient-derived.In situations with high demand for healthcare services and scarce resources,care needs may remain partially unrecognized, potentially resulting ininadequate allocation of patients to appropriate healthcare services.
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Consequently, digital solutions were considered as a way to improve patient-professional interaction by gathering patient information about their careneeds, directing patients to suitable healthcare services based on thisinformation, and offering evidence-based recommendations to physiciansabout appropriate interventions.
“I would see it as very important in the future, whether it is a mobileapplication or augmented reality in glasses or something else, that thecustomer chooses that I have this problem, and then the process startsrunning. So, it [the digital solution] asks questions that patients can answerand directs them to the right or even probably the right place. This way wewould be able to offer more targeted services and not waste professionals’limited time on something that the patients can do by themselves.”– Physician C, specialist
“Then this really wild vision that there are practically three antibiotics for aurinary tract infection, we could have an automatic symptom questionnairethat asks the patient about all the risk factors, allergies, and others. If thereis nothing alarming, then that questionnaire could even automaticallyprepare a prescription and deliver it to the doctor for approval. Or if there issomething strange in the answers, it would directly book a remoteconsultation or a physical visit. This could greatly improve both our workand the patient’s access to care.”– Physician A, general practitioner

Alongside the initial assessment of patient needs, the effective utilization ofhealthcare resources can be hindered by inadequate direction of patientsduring various stages of their care processes. For instance, patients maytransition between healthcare units without a clear understanding of when,by whom, and how their healthcare should be managed next. In such cases,the alignment between patients’ needs and healthcare operations maybecome disjointed, potentially impeding their progress of care. Physicianssaw that by integrating digital solutions throughout the entire care pathway,healthcare professionals could attain better visibility into patients’requirements, ensure the continuity of care, and facilitate the seamlesstransfer of patients between digital and physical channels at each stage oftheir care processes.
“I see that it [the digital solution] should make it clearer to those who walkthe treatment path and those who maintain it, where the matter will be dealtwith next. We know that there is some bouncing of patients in healthcare,that this is not our business, or that the patient should go here or there. Ithink making this more efficient would be extremely important and wouldalso improve the use of resources. If we think of asthma or asthma symptomsas an example, the patient first fills out a questionnaire about needs, and thenthe digital solution would offer the patient the option of either a chat, a video
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reception, or a physical consultation. From there, the patient can then bedirected directly to a laboratory or something similar, which provides ananalysis of the alarm values and a new recommendation on where thematter should be treated next. And then this process can be supported byoffering various digital training courses or programs.”– Physician C, specialist
In addition to defining care needs, the physicians observed that digitalsolutions have the potential to promote patient-oriented care even duringremote consultations. Currently, patients often have a relatively passive rolein healthcare service production, despite independently monitoring andmanaging their health using various digital solutions, such as blood pressuremonitors. Digital solutions could be more closely integrated into patients’self-care routines, allowing video-mediated consultations to besupplemented with health-related insights generated by such solutions. Thisintegration could enhance diagnostic certainty for physicians during remoteconsultations, alleviate resource pressure at local clinics, and provide a moreequitable and consistent care experience across both digital and physicalchannels.

“Even though patients’ role is becoming more active, we quite often stillpassivize them. People measure their blood pressure without any problem,and we make treatment decisions based on that. In the same way, with thesediagnostic services that are taken to the patient’s home, we can support thepatient’s ability to function quite a lot and bring those patient-orientedservices to remote consultation. […] For example, a patient can be taught touse a digital otoscope to obtain an image of the eardrum, based on which anear infection diagnosis can be made without having to leave the houseanywhere with the child with an earache. We do not have to turn people intodoctors, but quite a lot of things can be evaluated based on the image andsound in a remote consultation situation.”– Physician I, specialist
Figure 10 illustrates the identified potential affordances in the transitionfrom isolated to integrated care paths.
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Figure 10. Identified potential affordances in the transition from isolated tointegrated care paths.
4.3 Factors influencing the achievement of the future vision
During the interviews, physicians also highlighted various factors that impactthe proliferation of digital health. These identified factors represent externalforces that influence the realization of the identified potential affordances.Consequently, they are not exclusively inhibiting or promoting but ratheraspects that must be considered to attain future visions. The identifiedfactors were broadly classified into three main categories: 1) enhancingmultidisciplinary collaboration, 2) developing a shared vision, and 3)establishing ecosystems for testing and integrating solutions.
Enhancing multidisciplinary collaboration. Most physiciansemphasized that the development of digital tools should not be seen as anultimate goal but rather as an endeavour to expand healthcare serviceavailability, improve patient access to care, and enhance care processes.However, the rapid adoption of digital services without considering the
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unique needs and characteristics of different healthcare user groups mayresult in disparities in healthcare access. For instance, physicians frequentlypointed out that a substantial portion of healthcare service users includesseniors and multi-morbidity individuals. These groups may exhibit uniqueneeds, differing levels of familiarity with digital devices and applications, andvariations in their willingness to interact with digital platforms, in contrastto relatively healthy individuals primarily utilizing occupational healthservices, for instance. In light of this, digital services should be designed andconfigured to align with the specific needs and preferences of diverse usergroups, ensuring that healthcare remains accessible and equitable for all.
In addition to patients, healthcare professionals’ willingness and ability toembrace digital services may vary. These variations can be partiallyattributed to resistance to change stemming from the ever-increasing role oftechnology in the daily routines of healthcare practitioners. Duringinterviews, physicians emphasized that digital health not only introducesnew practices in patient care but also places new demands on healthcareprofessionals’ roles and responsibilities. For instance, if technology fails toenhance physicians’ professional identity by enabling more efficient,personalized, and high-quality patient care but, instead, increases theirworkload by introducing new channels and complexity into routine tasks, itcan lead to a negative perception of technology adoption. This perspectivewas frequently cited when discussing the technology-related challengesphysicians encounter in the current healthcare environment, particularlyconcerning structural recording, remote consultations, and patientinformation systems.
Furthermore, resistance to change may also stem from concerns about howtechnology may potentially compromise the fundamental values andprinciples of patient care. For instance, digital health services and tools mightweaken the development of the patient-physician relationship if they do notoffer a user experience comparable to that of physical channels. Severalphysicians emphasized that delivering healthcare services through digitalplatforms often requires increased autonomy and the ability to establish aninteractive relationship of trust with patients. Therefore, if digital healthcareservices fail to facilitate a trustful relationship between patients andhealthcare providers, resulting in a distant experience during interactionsand care processes, it may hinder the patient encounter and the continuity ofcare. Such an outcome could lead to negative perceptions of digital servicesamong both patients and healthcare professionals.
The factors mentioned above led physicians to the conclusion that theadvancement of digital health necessitates increasingly robustmultidisciplinary collaboration. Similarly, as healthcare is not a monolithic
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entity with identical needs and service processes, digital health must alsoconsider the expectations of various user groups. One physician emphasizedthat the complexity of the healthcare landscape means that not all pertinentdigital health stakeholders are necessarily identified or involved indevelopment processes. While healthcare professionals represent one facetof the therapeutic need and patients another, even these stakeholders havedifferent characteristics and digital needs. Additionally, entities such aspharmacies, the Social Insurance Institution of Finland (KELA), socialservices, and other third-party institutions may also have distinctrequirements. As the digital health ecosystem encompasses an expandingnumber of actors, it becomes essential to enhance collaboration among theseparties to determine how digital health can meet their unique expectations.
Developing a shared vision. As digital health signifies a holistic overhaulof healthcare services production and provision, its development cannot relyexclusively on healthcare professionals. Physicians frequently emphasizedthat new digital services and tools should not be pursued merely because oftheir digital nature but that healthcare organizations must establish a clearand systematic vision for what they are trying to accomplish throughdigitalization. As indicated in Chapter 4.2.3., the goal of digital health is notto create a separate channel isolated from physical care but to complementand improve patients’ access to care and flow within the care processes.Hence, the advancement of digital health cannot occur in isolation; instead,healthcare organizations must consider how these services can be integratedinto their existing healthcare service selection and how they can enhanceshared value between patients and healthcare professionals.
The physicians underscored the importance of allocating adequate time andresources to learning new technologies to promote the development andimplementation of digital health. Neglecting or underestimating theimplementation and training process of digital services can lead to isolatedand poorly integrated outcomes, undermining the value creation of digitalhealth. Similarly, organizations must ensure that the technologies and toolssupport the use of digital services. The physicians noted that the reliability ofthe technology surrounding digital services constitutes the most significantlimitation in the current environment, which often leads to interruptions inwork and shifts the focus from patient care to solving technical issues. In thecurrent situation, such factors were often associated with technical problems,including unreliable VPN connections and update issues, along with theincompatibility of various digital systems.
As critical end-users of digital health, physicians stressed the importance ofconsistent, two-way communication within organizations regarding theshared vision. Organizations should ensure that their personnel share a
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common commitment and a positive attitude toward adopting digitalservices in healthcare service selection while actively guiding patients inusing digital channels. Additionally, organizations should considerhealthcare professionals’ input and ideas. Neglecting to communicate thegoals of digital health or failing to address healthcare professionals’ feedbackon perceived shortcomings and improvements was frequently cited as ademotivating factor in achieving the shared vision.
Establishing ecosystems for testing and integrating solutions.Evidence of clinical efficacy is crucial for the acceptance of healthcareinterventions, including digital health solutions, in medical practice.Physicians expressed that the absence of clear evidence showcasing howdigital health solutions can improve patient health and healthcare serviceprocesses is a significant impediment to their integration and adoptionwithin the contemporary healthcare system. This constraint was deemedequally relevant to solutions aimed at patients, where the emphasis may bemore on promoting overall well-being than health, and to solutions intendedfor healthcare professionals, where the ability to support professionals’workflows and processes may be inadequate. The lack of robust evidence forthe efficacy of digital health solutions may lead to scepticism about theirbenefits, reducing willingness to invest in and recommend such solutions.
The physicians stressed that the current regulatory ecosystems areinadequate to provide effective pathways for evaluating the effectiveness ofdigital solutions. Legislation acts as a gatekeeper, imposing restrictions onhow solutions can be tested, who can access and use healthcare-generateddata, how data security is interpreted, and the evidence required formarketing the solutions. While the significance of legislation cannot beunderestimated for many critical reasons, the physicians noted that theinstitutions responsible for interpreting and implementing the legislationsometimes result in protracted, rigid, and economically burdensomeevaluation processes. This issue was cited, for instance, concerningcertification processes and healthcare registry data processing times.
Even if solutions meet the legislative requirements and demonstrate clinicalefficacy, the existing ecosystems may not offer a sufficient framework fortesting and comparing different solutions. As previously noted, thehealthcare sector is a multifaceted entity comprised of distinct units withvarying service offerings and processes. Therefore, the requirements fordigital solutions differ across settings, with each unit expecting seamlessintegration of the solutions within their specific systems and processes. Thephysicians identified a lack of opportunities within the current ecosystems tocompare and evaluate solutions from different vendors, potentially resultingin solutions that do not comprehensively blend into the specific healthcare
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context and limit the ability to incorporate new technologies into the systemas development progresses. This observation was particularly relevant topatient information systems and their extensions.
Consequently, to realize the future vision of digital health, it was consideredcrucial to establish comprehensive ecosystems for testing and integratingsolutions. These ecosystems play an indispensable role in accelerating andstreamlining the assessment of the clinical efficacy of solutions during theirinitial development stages. They also serve as a means to identify optimalalternatives from existing solutions, tailoring them to meet the specific needsof each healthcare unit. In both scenarios, physicians emphasized thenecessity of a robust testing framework where the effects can be efficientlyevaluated first in smaller units before being implemented across the broaderarchitecture of healthcare facilities.
Figure 11 illustrates the above-mentioned themes and their respective sub-factors derived from the reflections of interviewed physicians.
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Figure 11. Identified external factors influencing the transition from current statesto the preferable future of interviewed physicians.
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5 Discussion
5.1 Discussion over the findings
The objective of this study was to explore the potential of digital health intransforming the provision of healthcare services in Finland toward a morepatient-centered integrated care model. To achieve this, the study employedthe theory of affordance in conjunction with the grounded theorymethodology to identify potential affordances emerging from the digitallyoriented physicians’ perceptions of the future of digitalized healthcare. Thestudy began by elucidating the concept of digital health as perceived by thephysicians, then proceeded to depict the transition of digital healthcare fromits present state to the patient-centered integrated future. Lastly, the factorsinfluencing this transition were reviewed.
To fulfill the study’s objective, the following research question wasformulated:
RQ1: How can digital health promote the provision of patient-centeredintegrated healthcare in Finland?
The following sub-research questions were established to complement themain research question:
RQ2: What can the speculative future of digitalized patient-orientedintegrated healthcare look like in Finland?
RQ3: What are the key factors influencing the achievement of the futurevision?
The findings presented in Chapter 4 demonstrate that digital health has thepotential to transform healthcare into a more patient-centered integratedentity, with shared value co-created in collaboration between differenthealthcare stakeholders. The findings imply that the generation of this valueis bound to a transition from 1) a single system to a modular ecosystem, 2)siloed data to consolidated insights, and 3) isolated to integrated care paths.The affordances emerging from the transitions illustrate the future ofdigitalized healthcare as a networked modular ecosystem, where digitallygenerated information about patients’ care needs enables a seamless andpersonalized flow between digital and physical healthcare settings atdifferent stages of their care journeys.
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The study’s findings suggest that to realize the future vision of digitalizedpatient-centered integrated healthcare, it is paramount to 1) enhancemultidisciplinary collaboration, 2) develop a shared vision, and 3) establishecosystems for testing and integrating solutions. These factors underscorethat the successful transition to digital healthcare does not occur in isolationbut necessitates collaborative efforts among key healthcare stakeholders atindividual, organizational, and institutional levels. Prioritizing stakeholderengagement, defining clear digital health objectives within organizations,and adopting an agile approach to test and implement solutions are crucialcomponents for achieving the future of patient-oriented integratedhealthcare.
5.2 Digital health and patient-centered integrated care
In order to comprehend the impact of digital health on promoting patient-centered integrated healthcare, it was critical to investigate physicians’perceptions of the concept of digital health in this study. The findingsindicate that digital health is a dynamic and ambiguous concept that has yetto establish its position in the healthcare industry. Over the years, digitalhealth has been associated with multiple definitions, and its scope andcontent have progressed in response to the technologization within andoutside the healthcare sector. Terms like telemedicine and eHealth can beperceived as antecedents of digital health, which are still extensivelyemployed today to describe the digitization of healthcare and electronicallyprovided health services. Conversely, digital health can be regarded as anoverarching framework encompassing the aforementioned terms andassociated concepts, representing a more comprehensive digitaltransformation in the healthcare sector. These findings are primarilyconsistent with the WHO’s (2021) description of digital health as an umbrellaterm that includes a variety of technologies striving to foster health andassociated functions in the healthcare sector.
However, the results of the study indicate that the weight of technology in theconcept of digital health is not unambiguous. Although technology has asignificant intermediary role in enabling digital activities in healthcare,focusing solely on the technical aspects may lead to an oversimplifiedapproach that cannot fully capture the complex nature of the healthcaresector and overemphasizes technological factors at the expense of its health-promoting effects. Fatehi et al. (2020) show in their concept analysis that themultifaceted concept of digital health focuses generally more on health-promoting aspects than the technologies themselves. This study confirmsthis view and adds that the health-promoting value of digital health is derivedthrough multi-stakeholder networks formed by the interaction oftechnological components and the data they produce, resulting in more
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integrated healthcare activities and services. Iyawa et al. (2016) describedigital health as a networked ecosystem composed of various interconnectedcomponents, which is broadly in line with the findings of this study.
Meskó et al. (2017) have previously characterized digital health as atechnological-cultural transformation towards more unified, accessible,shared, and thus more patient-centered integrated healthcare. This studyimplies that digital health is an inherently patient-centered integratedconcept. Socio-technical networks that integrate healthcare stakeholdersvertically and horizontally through technologies and data 1) facilitate novel,more agile, and more personalized ways of delivering and receivinghealthcare services, 2) enable closer patient-provider collaboration andinteraction, and 3) establish a more seamless and cohesive patient flowbetween digital and physical touchpoints of healthcare. Similar attributeshave widely been acknowledged as fundamental aspects of patient-centeredintegrated care (Berntsen et al., 2018; Burdett & Inman, 2021). Thus, thestudy supports Meskó et al.’s (2017) view of technological-culturaltransformation and emphasizes the connection of digital health to the notionof patient-centered integrated healthcare.
Figure 12 illustrates the concept of digital health and its connection topatient-centered integrated care based on the findings of this study.
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Figure 12. The concept of digital health and its connection to patient-centeredintegrated care.
5.3 Affordances emerging from the transition to digitalizedpatient-centered integrated healthcare
In this study, the influences of digital health on the transition of healthcarefrom its current state towards a patient-centered integrated model wereexamined by utilizing the affordance theory framework. Affordance theoryseeks to elucidate the possibilities for action (i.e., affordances) that emergefrom the interaction between technology and users (Strong et al., 2014). Inthe context of this research, it was essential to identify what is known as‘potential affordances,’ which describe the expected action possibilitiesoffered by technology in the future (Alshawmar, 2021). As noted by Osternand Rosemann (2021) and Volkoff and Strong (2017), potential affordancesserve as a means to articulate the future requirements of various user groups,aiding in the identification of innovative opportunities and the redesign ofservices to address contemporary challenges.
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In the study, the digital health-induced transition from the current statetowards the future was identified through three distinct yet interconnectedthemes: 1) from a single system to a modular ecosystem, 2) from data silos toconsolidated insights, and 3) from isolated to integrated care paths (Table 5).The potential affordances identified within these themes, as presented inTable 5, depict desired future possibilities for action. These affordancesemerge from the interaction between technological capabilities and humanability (Strong et al., 2014), collectively forming a theoretical perspective ondigitalized patient-centered integrated healthcare.
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Table 5. Identified potential affordances emerging from the interaction of technological capability and human ability by theme.
Theme Technological capability Human ability Potential affordances (potentials of use)

From a single systemto a modularecosystem.

Transformation of the digitalhealth ecosystem into amodular, networked entitycomposed of multiple separatesystems.

To identify, evaluate, and selectbundles of solutions thatsupport healthcare operationsand enhance the value ofprovided care.

1. Shifting the focus of digital health from solely operational activitiestoward more dynamic and coordinated patient care.
2. Enhancing the resilience and agility of the digital healthcare ecosystemby reducing its reliance on the inflexibility and inertia associated with asingle system.
3. Adapting the digital ecosystem to meet the needs of different subunits ofhealthcare.

From data silos toconsolidatedinsights.
Consolidation of digitalinformation from multipledisparate sources into higherhierarchical entities.

To establish data-baseddecision-making in themanagement of patient careand healthcare operations.

4. Supporting healthcare professionals’ decision-making by assemblingunstructured information into actionable dashboards, alerts, andsummaries.
5. Enhancing patients’ engagement in care by generating and receiving(real-time) information about their health and well-being.
6. Improving the personalized targeting of interventions, care procedures,and resources by leveraging information on patients’ needs at differenthealthcare touchpoints.

From isolated tointegrated carepaths.
A more seamless integration ofdigitally provided care into theservice processes of physicalchannels.

To adopt digital services as aform of care equivalent to thelevel of traditional physicalservices of healthcare.

7. Enhancing the continuity of care by establishing a more seamless flowfor patients between the digital and physical worlds across variousstages of the care journey.
8. Facilitating patients’ quality of life by enabling increased access tohealthcare services, improved participation in care, and better copingwith illnesses in their living environment.
9. Improving the utilization of healthcare resources by harnessing patients’activity, facilitating their transfer to the right care destinations, andpromoting the adoption of self-care measures.



100

5.3.1. Potential affordances emerging from the ecosystemtransformation
The potential affordances identified within the first theme presented in Table5 (from a single system to a modular ecosystem) depict the future transitiontoward a modular ecosystem structure. In this structure, the value of digitalhealth is derived from multiple decentralized technological solutions insteadof a single system. Ruokolainen et al. (2023) have previously described theformation of digital health ecosystems around multiple separate systemsrather than a focal company or system. The modular, decentralizedecosystem provides a flexible opportunity to remove, add, and customizesolutions according to the prevailing and changing needs of salienthealthcare stakeholders (Blaschke et al., 2019; Ruokolainen et al., 2023).
Digital development in healthcare has been strongly tied to the establishmentof the general ICT environment where patient information systems serve asfundamental building blocks (Larsio, 2017). The study demonstrates thatwhile patient information systems are fundamental to the operationalmanagement of healthcare, the considerable focus on them can blur thedistinction between the development of general healthcare ICT capabilitiesand the advancement of digital health. The findings indicate that a patientinformation system-centric approach may hinder the broader disseminationof patient-centered digital solutions by highlighting operational processes atthe forefront of digitalization. If the value of digitalization is tied to thefunctionalities enabled by patient information systems, technologicaladvancements may end up reinforcing the prominence of these systems inthe healthcare environment. Consequently, intentionally or unintentionally,patient information systems can transform into all-encompassing platformsfor digital health, with investments primarily focused on promotingoperational processes rather than patient-centered innovations. Thesefindings align closely with the observations made by Ahlqvist and Kalliola(2022) regarding the concentration of digital development in healthcare onICT systems rather than services targeted toward patients. The resultsunderscore the need to prioritize patient-centered digital health solutions asa central objective of digitalization, which is one of the core themes outlinedin the healthcare digitalization guidelines published by the Finnish Ministryof Social Affairs and Health (STM, 2016).
 The identified potential affordance of "shifting the focus of digital healthfrom solely operational activities toward more dynamic and coordinatedpatient care" indicates the need to prioritize patient-oriented solutions at thecore of digital health advancements.
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The results of the study imply that a single-system approach contributes tothe rigidity of the healthcare technological environment and hampers thebroader adoption of patient-centered digital health solutions. Interviewsrevealed that the value creation of digital solutions currently heavily relies ontheir ability to integrate with patient information systems. Although theinteroperability of digital systems has been recognized as vital for theefficient functioning of the digital healthcare ecosystem (Dinh-Le et al.,2019), the findings suggest that technical integration is laborious, costly, anddiverts resources from the development of patient-centered solutions toaddressing integration-related questions. The formed single-systemstructures can become massive constructs, further emphasizing the role ofpatient information systems at the core of digital activities and submergingpatient-centered digital solutions within this complex patchwork structure.Consequently, this can diminish the flexibility, agility, and usability of theoverall system as well as its separate components. Thus, the results affirmthe importance of system interoperability in the value creation of digitalhealth (Dinh-Le et al., 2019) while providing a complementary perspectiveon the challenges related to the technical integration between patientinformation systems and digital solutions (Orenstein, 2018).
 The identified potential affordance of "enhancing the resilience andagility of the healthcare digital ecosystem by reducing its reliance on theinflexibility and inertia associated with a single system" underscores theneed for agile and flexible interoperability of digital solutions.
Healthcare is a complex network consisting of interconnected subunits thatprovide and maintain various service entities. The findings of the studyindicate that digital health cannot manifest uniformly across healthcare, butdigital solutions need to be adaptable and customizable to meet the needs ofvarious subunits and their respective patients. Ideally, this would allow theselection of solutions into value-adding collections even at the level of anindividual physician specialty. Robinson et al. (2021) argue that the marketpower of large system vendors hinders the spread of digital innovations andlocks healthcare into the functionalities enabled by existing systems. Theresults of the study support this view by suggesting that a centralizedapproach formed by a single system architecture may enforce uniformity inhealthcare by reducing the possibility to customize digital health solutions tomeet the needs of different subunits. If digital solutions are tied to patientinformation systems, healthcare can become dependent on the capabilities,interests, and expertise of system vendors to develop and improve solutions.Consequently, the implementation of innovative patient-centered solutionscan be challenging and limited, and digital health may appear more as astandardized selection rather than customizable individual collections. These
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findings align with the observations presented by Robinson et al. (2021) andemphasize the individual characteristics of digital needs in healthcare.
 The identified potential affordance of “adapting the digital health systemto meet the digital needs of different subunits of healthcare” suggests thatdigital solutions should be flexibly customizable to address the unique needsof various healthcare subunits and their respective patients.
5.3.2. Potential affordances emerging from transformation ofsiloed data to insights
The potential affordances identified within the second theme presented inTable 5 (from data silos to consolidated insights) depict a future transitionwhere fragmented data is gathered into actionable insights to supporthealthcare operations and healthcare professionals’ decision-making.Kohtamäki et al. (2021) propose that ecosystems enable the interaction,collaboration, and sharing of resources between various network actors,leading to the creation of mutual value. In the context of digital patient-centered integrated care, this reflects a more intensive and transparentapproach to generating, sharing, and utilizing data among various healthcarestakeholders (Burdett & Inman, 2021; Shah et al., 2022).
The research shows that the transition of information from paper-basedarchives to digitally shareable resources has provided improvedopportunities for healthcare stakeholders to gain a better understanding ofpatients’ health and the factors influencing it. Specifically, the Kanta systemwas found to play a significant role in promoting the availability,accessibility, and sharing of information, as supported by the results of the2022 satisfaction survey (Kanta, 2023a). However, despite theseadvancements, the study implies the conversion of data into actionableknowledge to support decision-making is still insufficient. The findingssuggest that the healthcare sector has been primarily focused onaccumulating data rather than effectively harnessing it to enhance decision-making and patient care. Currently, the vast amount of data is gathered intomultiple disjointed databases that lack communication between them,resulting in a fragmented and siloed overall architecture. This impedes theefficient transformation of data into value-adding use. In a prior study, Shahet al. (2022) have identified siloed data within the healthcare sector as acritical constraint impeding the realization of patient-centered integratedcare. Consequently, the ability of information to track changes in patients’health status, proactively respond to health deviations, and provide essentialinsights for healthcare professionals’ decision-making remains limited.According to the findings, integrating information into larger hierarchicalstructures to support decision-making through various dashboards, alerts,
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and summaries is among the fundamental factors in converting data intovalue. This notion is further reinforced by the findings of the MASSE projectat Aalto University (2022).
 The identified potential affordance of ”supporting healthcareprofessionals’ decision-making by assembling unstructured informationinto actionable dashboards, alerts, and summaries” highlights the need fordigital solutions to transform data into actionable decision-supportingknowledge.
Digital health emphasizes a symbiotic interaction where shared value iscreated through collaborative efforts among healthcare stakeholders thatproduce and share information for improving therapeutic outcomes (Győrffyet al., 2020). The findings indicate that digital advancements have improvedpatients’ access to information, providing them with better opportunities tomonitor and stay updated on the progress of their care. However, the transferof information from patients to healthcare professionals still heavily relies onhandwritten notes, and the utilization of digitally generated data remainslimited. The results suggest that the data generated by present patient-specific digital solutions primarily concentrate on delivering general well-being-related information that does not provide significant therapeuticvalue, which is in line with previous studies (Mathews et al., 2019).Furthermore, although various digital questionnaires, self-assessments, andother medical devices have brought patient-generated information closer tohealthcare, this information can be considered as more structured andfragmented rather than continuous and qualitatively rich information aboutpatients’ health. Shapiro et al. (2012) have previously proposed that a two-way flow of structured and unstructured information can enhance patientengagement in treatment while improving healthcare professionals’knowledge of patients’ health conditions and care needs. The findings of thisresearch support this view by suggesting that integrating patient-generatedinformation with healthcare data can help healthcare professionals gain amore comprehensive understanding of patients’ health and increase patients’involvement in care planning and implementation.
 The identified potential affordance of “enhancing patients’ engagementin care by generating and receiving (real-time) information about theirhealth and well-being” suggests that patient-generated information canincrease patients’ knowledge, commitment, and activity in healthcareprocesses.
The overlap of procedures and treatment processes across various healthcareunits is a widely recognized issue that undermines patient-centricity and thevalue delivery in healthcare services (Tolmala et al., 2019). The study’s
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findings indicate that the inability of digital information to track patients’care journeys reduces its value-generating effect. Challenges in accessibility,flexibility, and shareability of information within and between healthcareorganizations contribute to unintegrated and inconsistent service pathswhere patients are not kept at the core of care. Consequently, the targeting ofinterventions may rely more on symptom-based assessments rather thanaddressing patients’ actual care needs. These findings are consistent withprior research (Tolmala et al., 2019) and were exemplified by unnecessarypatient visits, service gaps, and redundant procedures occurring at differenthealthcare contact points. Thus, the existence of information silos hindersthe attainment of patient-centered integrated care by creating anuncoordinated and disease-centered service continuum where patientsstruggle to navigate the complexities of the healthcare network. Previously,Leijten et al. (2018) proposed that the connection between digital health andpatient-centered integrated care stems from improved care coordination,more effective intervention targeting, and the establishment of personalizedcare experiences. In this study, the future potential of digital health wasidentified in its capacity to serve as a bridge between various healthcarecontact points, enabling a better understanding of patients’ care needs andfacilitating a more efficient allocation of resources, interventions, andtreatments. Therefore, these observations align with the perspectives putforth by Leijten et al. (2018).
 The identified potential affordance of ”improving the personalizedtargeting of interventions, care procedures, and resources by leveraginginformation on patients’ needs at different healthcare touchpoints”emphasizes the transformation of data into a more personalized, continuous,and efficient delivery of care.
5.3.3. Potential affordances emerging from transformation tointegrated care paths
The potential affordances identified within the third theme presented inTable 5 (from isolated to integrated care paths) depict a future transitionwhere physical and digital channels seamlessly merge into cohesive carepathways. These seamless care pathways reflect the blended care model, inwhich patients navigate between the digital and physical realms at differentstages of the treatment process. The closer integration of offline and onlinechannels can enable harnessing the strengths of both modalities, therebypromoting more unified and flexible care pathways (Valentine et al., 2020).
The results of the study indicate that digital advancements in healthcare haveopened up novel mediums for delivering and receiving healthcare services.Digital services no longer manifest as individual touchpoints, but an



105

increasing number of physical services have been complemented with digitalcounterparts in the contemporary multichannel service system. However,despite the development, digital services have not fully achieved the breadthof services, user experience, proximity, and clinical efficiency offered byphysical care. As a result, they are still perceived as disconnected fromphysical ones, and their current role is more complementary to, rather thansubstitutive or parallel with, physical channels. Previous studies havereported similar observations, further highlighting the gap between digitaland physical channels (Haleem et al., 2021). The study illustrates that thedichotomy between channels creates two separate service pathways that arenot fully integrated, potentially resulting in fragmented and discontinuouscare journeys. Iorfino et al. (2021) note that deficiencies in channelintegration convey episodic rather than continuous care, which can lead todisjointed patient transitions between healthcare services. The findings ofthis study complement the view by implying that the dichotomy maycontribute to incomplete patient navigation between healthcare services,hinder the seamless movement of patients across different stages of careprocesses, and undermine the value provided by the multichannel servicesystem. Consequently, physicians recognize the importance of digital healthin creating a more seamless interaction between digital and physicalchannels to improve the continuity of patient care.
 The identified potential affordance of ”enhancing the continuity of careby establishing a more seamless flow for patients between the digital andphysical worlds across various stages of the care journey” underscores theneed for effectively integrating digital and physical service pathways tofacilitate the seamless flow of patients within the multichannel servicesystem.
The ability of digitally delivered healthcare services to bring care closer topatients and enhance accessibility has been a critical objective of digitalhealth in recent decades (Barbosa et al., 2021). The findings of the studyindicate that the increasing prevalence of video and chat consultations hasenabled the provision of medical services to a broader patient population,reduced barriers to seeking care, and emphasized patient initiative inaccessing healthcare services. Despite this progress, the value provided bysuch digital channels appears to be limited to relatively routine care matters.The study implies that real-time communication facilitated by digitaltechnologies primarily revolves around visual and text-based interactions,which yet cannot fully convey the diagnostic scope and certainty offered byphysical care. Thus, while digital channels partly alleviate the resourceburden on physical healthcare facilities, their potential to integratehealthcare services into patients’ living environments on a larger scaleremains largely untapped. The study shows that with advancements in digital
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technology, various diagnostic devices could be more widely deployed inpatients’ living environments, which could expand the range of healthcareservices offered through digital channels, bring the level of physicalhealthcare services closer to digital channels, and enhance patients’ ability tomanage their healthcare outside inpatient care settings. Consequently, thestudy’s findings both reinforce and provide new insights into thedevelopment of digital health to improve access to care and bring healthcareservices closer to patients (Barbosa et al., 2021).
 The identified potential affordance of ”facilitating patients’ quality of lifeby enabling increased access to healthcare services, improved participationin care, and better coping with illnesses in their living environment”suggests that digital health can enhance access to care by bringing healthcareservices closer to patients’ living environments.
While the primary objective of digital health is to improve the delivery ofhealthcare services by integrating healthcare contact points and activelyinvolving patients in care planning and implementation (Győrffy et al., 2020;Leijten et al., 2018), the evidence regarding its ability to enhance theefficiency of healthcare service delivery remains controversial (Ibrahim et al.,2022). The study revealed that the adoption of new digital channels hasincreased the demand for healthcare services, which has partially beenreflected in the increased workload for healthcare professionals. While moreand more tasks have been shifted to patients’ self-performance, digitalsolutions are not yet able to target services effectively based on the patients’care needs. Consequently, the increased demand has tied up healthcareprofessionals’ resources in handling service requests and directing patientswithin the healthcare system toward appropriate services. The results of thestudy suggest that digital advancements should increasingly enableautomated processes in which digital solutions independently target servicesbased on patients’ identified needs. This could allow healthcare professionalsto direct their resources towards adding therapeutic value, as patientsindividually define their service needs and solutions automatically facilitatetheir navigation between digital and physical services to the appropriatedestinations. Thus, the findings both support and provide new insights intothe challenge of balancing digital health and healthcare cost-effectiveness(Ibrahim et al., 2022).
 The identified potential affordance of ”improving the utilization ofhealthcare resources by harnessing patients’ activity, facilitating theirtransfer to the right care destinations, and promoting the adoption of self-care measures” emphasizes the ability of digital health to leverage patients’activity in targeting services and directing patients within healthcareservices.
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5.4 Towards the future of digitalized patient-centeredintegrated care

Figure 13. A speculative vision of the preferable future of digitalized patient-centered integrate care based on the three identified themes in the research: a) froma single system to a modular ecosystem, b) from data silos to consolidated insights,and c) from isolated to integrated care paths.
The thesis adopted a speculative design perspective as its overarching lens toconceptualize a theoretical vision of digitalized patient-centered integratedcare (Figure 13). Speculative design is a component of critical design practice,seeking to depict potential trajectories of the future by examining howvarious forces may influence and reshape the existing status quo (Mitrović,2015). Through the speculative design process, designers attempt to identifyunmet needs and expectations from the current state of affairs and form avision of the preferable future, representing a desired future from theviewpoint of specific actors (Dunne & Raby, 2013). As shown in Figure 13,the preferable future in this thesis was derived from the potential affordancesarising from the three identified interconnected themes, thus reflecting theviewpoints of the interviewed e-physicians. However, it should be noted thatthe formed future is not intended to be an all-encompassing but rather aspeculative vision to foster discussion and propel thinking of how digitalhealth may contribute to a more patient-centered integrated delivery ofhealthcare services.
Point a) in Figure 13 represents the transition from a single system to amodular, decentralized ecosystem. The core of the ecosystem is not one focalsystem (Ruokolainen et al., 2023), but the value is generated through thesynergistic interplay of several subsystems (Blaschke et al., 2019). In theenvisioned preferable future, the digital requirements of healthcare wouldnot be considered pre-defined nor limited to standardized and non-configurable possibilities of large system providers. Instead, thedecentralized structure of the ecosystem would enable various healthcarefacilities, units, and specialties to assemble a collection of value-adding
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digital health solutions tailored to support their unique operational processesand enhance the personalized delivery of care to their patients. Theintegration of solutions would not be based on rigid and laborious technicalimplementation but emphasize flexible and agile interoperability to facilitatethe synchronization of patient flow, treatment processes, and informationexchange. Furthermore, the adaptive nature of the decentralized ecosystemwould allow healthcare subunits to swiftly modify solutions bundles toeffectively address emerging opportunities and evolving digital needs.Consequently, the speculative preferable future offers a nuanced perspectivein achieving a more personalized, adaptable, and coordinated multichannelhealthcare system, which reflects the characteristics of patient-orientedintegrated care (Berntsen et al., 2018; WHO, 2015) and is in line with thebroad objectives of the digitalization of Finnish healthcare (Reponen et al.,2021; STM, 2016).
Point b) in Figure 13 illustrates the transition from data silos to consolidatedinsights, where the improved flow of data through digital health solutionsacts as a shared resource in facilitating closer collaboration betweenhealthcare professionals and patients. Both stakeholders wouldsimultaneously be resource providers and resource users in the decentralizeddigital health ecosystem, thus establishing a socio-technical phenomenonbased on a reciprocal value co-creation process (Blaschke et al., 2019;Kohtamäki et al., 2021). On the one hand, patients would be active partnersin care by utilizing digital health solutions to produce health-relatedinformation for improving healthcare professionals’ decision-making,enhancing the targeting of interventions and resources, and providing morepersonalized care based on real-world evidence. On the other hand, digitalhealth solutions operating on the healthcare professionals’ end wouldaggregate information from internal sources of healthcare and consolidate itwith insights derived from patient-generated data. In addition to furtherincreasing physicians’ understanding of patients’ health, conveying thisinformation back to patients would generate added value for patients byallowing them to better monitor their health and progress of care, takemeasures to improve their health status, and participate in the planning andimplementation of care. Accordingly, the preferable future envisionscollaborative healthcare where patients and healthcare professionals alignaround a mutual value proposition of delivering more personalized, targeted,and participatory care. Hence, the future vision complements the priorresearch on the synergistic connection between digital health and patient-centered care (Győrffy et al., 2020; Leijten et al., 2018).
Finally, point c) in Figure 13 depicts the transition from isolated to integratedcare pathways, where the improved interaction through digital solutionsmerges physical and digital healthcare into a seamless care continuum. In
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the envisioned preferable future, the multichannel healthcare system wouldconsist of tightly integrated and mutually reinforcing physical and digitaltouchpoints. Patients’ self-directed participation through digital meanswould produce information about care needs and automatically guidepatients to appropriate services between the modalities at different stages oftheir care journeys. Healthcare professionals would receive timely andaccurate information on patients’ situations at any given time, which wouldreduce the overlapping work, improve the allocation of resources to value-adding therapeutic activities, and enhance the coordination of care. Accessto high-quality healthcare services would not be limited to physical presence,but digital solutions would increasingly bring the same level of service toremote channels. Digital diagnostics, digital sensors and biomarkers, andself-tracking devices would allow more and more diseases to be diagnosedand treated remotely, aiding patients’ coping in their living environmentsand reserving resources from physical facilities for patient groups unsuitablefor digital care. Consequently, the preferable future represents a vision of anoptimal blended care model, where the integration of offline and onlineworlds establishes a coordinated mix of physical and digital care (Toonderset al., 2021; Valentine et al., 2020). Therefore, the formed speculative visionaligns with the prior research of patient-centered integrated care bydemonstrating a transition from fragmented and uncoordinated towardsmore seamless and continuous care pathways that respond to real-worldillness trajectories and dynamics (Iorfino et al., 2021; Luis-Martínez et al.,2020).
5.5 Factors influencing the achievement of the future vision
The findings of the research show the realization of the identified potentialaffordances, and thus, the achievement of the preferable future vision, isinfluenced by several factors. As presented in Chapter 4.3., these factors canbe broadly classified into three meta-level categories: 1) enhancingmultidisciplinary collaboration, 2) developing a shared vision, and 3)establishing ecosystems for testing and integrating solutions.
The first identified category emphasizes the identification and assessment ofthe impacts of digital development for salient healthcare stakeholders. Asfrequently discussed, healthcare is formed around a multi-stakeholdernetwork where each actor has distinct capabilities, processes, andrequirements for benefitting from digitalization. Although the introductionof digital tools and services strives to enhance some aspects of the healthcarevalue chain, the potential effects for all relevant stakeholders may not alwaysbe considered. For instance, the findings show that too fast andcomprehensive transition to digital care may reduce the accessibility ofhealthcare services for their most critical user groups (e.g., older generations
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and multi-morbidity people), which has also been suggested in previousresearch (Pirhonen et al., 2020). Similarly, studies have shown thatincreasing the use of digital tools may jeopardize the core values of deliveringequal, trustful, and safe patient care (Johansson, 2016) and cause challengesin encountering patients and nurturing meaningful patient-physicianrelationships (Åhs et al., 2023). Both of these factors were also referred toduring the interviews. Naturally, while the introduction of digital servicesdoes not aim to hamper the accessibility of healthcare services or causechallenges in providing quality patient care, the findings demonstrate thatthe development of digital health may lead to unfavorable results thatdiminish the intended value.
As presented in Chapter 4.3., since the ever-increasing digitalization will,directly and indirectly, impact more and more actors within the healthcarevalue chain, it is essential to go over a static and siloed view and enhancemultidisciplinary perspective in the development of digitalized healthcare.Identifying all salient stakeholders and their digital needs, engagingstakeholders in the development processes, increasing transparentcommunication during the development processes, and ensuring that theformed digital entity collectively adds value to the actors in the multi-stakeholder network were identified as essential factors for achieving thepreferable future vision. Hence, the findings supplement the prior discussionabout the essential role of multidisciplinary collaboration in achieving moreintegrated and user-centered digital healthcare (Kostkova, 2015).
In close connection with the previous category, the second identified categoryemphasizes the need to establish a systematic and shared vision for thedevelopment of digital health within and between organizations. Thefindings of the study suggest that digital efforts are sometimes driven byidealism rather than a clearly defined vision of what healthcare organizationsshould achieve through digital health. Taking these efforts for granted andpursuing new initiatives with the illusion that digitalization alone bringsvalue can lead to a short-sighted perspective that oversimplifies the nature ofdigital health and neglects its potential to enhance the delivery of healthcareservices. While a significant body of research often adopts a broaderperspective by focusing on national and international levels, these studiesfrequently highlight the lack of a clearly defined vision as a central obstacleto the widespread adoption of digital health (Liede, 2022; Preston, 2021).The findings of this study support these observations by suggesting that theabsence of a vision can exacerbate the disconnect between physical anddigital care, hinder the usability of digital services and tools, place anadditional burden on healthcare professionals, and weaken the commitmentto and acceptance of digital initiatives within organizations.
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The factors identified to promote the realization of the preferable future ofdigitalized patient-centered integrated care emphasize the necessity ofestablishing a well-defined vision for digital health within organizations.Digital initiatives should not be treated as passive endeavors, expected togenerate value effortlessly and integrate seamlessly into practice. Instead,organizations must ensure that the vision is both consistent and embracedby healthcare professionals, allocate sufficient resources for itsimplementation, and remain open to revising and adapting the vision basedon the feedback, user experiences, and development ideas of healthcareprofessionals.
Finally, the factors of the third theme go beyond the individual andorganizational levels and focus on establishing appropriate institutionalecosystems for developing and evaluating digital health solutions. It isgenerally acknowledged that entering the highly regulated healthcare sectoris arduous and requires solid clinical evidence of efficacy for any healthtechnology solution. Maier et al. (2021) argue that many digital healthsolutions still fail to demonstrate their quality and effectiveness in promotingimproved health outcomes, enhancing healthcare processes, and improvingaccess to care. The findings of this study support this view and suggest thatthe limited adoption of digital health solutions is due, in part, to the absenceof robust development ecosystems rather than insufficient innovation anddevelopment efforts. On the one hand, the current regulatory environment,characterized by its inflexible, ambiguous, and protracted evaluationprocesses imposes impediments for digital technology companies to validate,pilot, and scale their solutions. Specifically, the rigorous interpretation ofsecondary use of healthcare data was identified as a fundamental obstacle infostering innovation in the medical (technology) field, a concern also widelyrecognized in previous studies (Reito et al., 2022). On the other hand, eventhough digital companies would have succeeded in demonstrating therequired preconditions, the lack of evaluation frameworks poses challengesin determining effective and useful solutions addressing the specific needs ofeach healthcare subunit. Therefore, healthcare providers may face the risk ofbeing constrained by ineffective and non-scalable technologies incompatiblewith the real-life needs and operational processes of each subunit.
The findings illustrate that realizing the preferable future vision necessitatesthe emergence of streamlined and collaborative ecosystems encompassingthe entire life cycle of digital health technologies. These ecosystems shouldpromote the interconnection of relevant healthcare stakeholders andsolution developers, enabling agile and cost-efficient validation of clinicalefficacy and safety for digital solutions. Once appropriate solutions arelicensed, these ecosystems should extend to allow healthcare providers toeffectively compare and test solutions, facilitating the identification of
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optimal bundles that address their specific technical, clinical, usability, andcost requirements. These findings align with prior research emphasizing theestablishment of a more objective, transparent, and standard-basedevaluation of digital health solutions (Mathews et al., 2019).
5.6 The value of affordance theory for the research
While this thesis applied the affordance theory differently from its originalemphasis on the relationship between specific technology and goal-orientedusers (Strong et al., 2014), it provided a solid framework for examining thedesired potentials for action resulting from the interaction between digitalhealth and digitally oriented physicians.
According to Volkoff and Strong (2017) and Ostern and Rosemann (2021),potential affordances convey the future needs of various user groupsregarding technology, assisting in identifying unexplored innovationopportunities and reshaping services to address existing challenges. Thefindings of this study support this perspective by demonstrating thatdiscovering potential affordances and their interdependencies can cultivatea holistic understanding of the future and aid in comprehending the requireddirections of development between the current state and the desired future.
Previous research on the relationship between digital health and affordancetheory has primarily focused on identifying affordances that arise from theinteraction between specific technological components of digital health, suchas electronic health records (Petrakaki et al., 2014; Strong et al., 2014), andtheir relevant stakeholders. However, less attention has been given toexploring future potential affordances, particularly in the conceptual contextof digital health. This neglect may partially be attributed to the greaterpragmatic relevance associated with the precise granularity of specifictechnologies or technology-mediated services (Volkoff & Strong, 2017).Nevertheless, the findings of this study suggest that identifying more abstractpotential affordances at a conceptual level can offer functional benefits inunderstanding socio-technological phenomena and the future potentialsthey represent.
In the past, the affordance theory has garnered criticism for its ambiguousterminology and inclination to generalize users and technological objectswithin research. By concentrating on disembodied users and loosely definedtechnologies, there is a risk of generating a multitude of hypotheticalaffordances that plunge the theory into speculative territory and undermineits analytical value (Oliver, 2005). Arguably, using affordance theoryinevitably led to some degree of generalization about technology and users inthis study. For instance, the decision to examine digital health at a conceptual
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level may not offer much for someone interested in understanding the actionpossibilities and impacts emerging from a specific technological componentof digital health. Similarly, only a limited number of digitally orientedphysicians were interviewed for the study, whereby the identified affordancesdo not cover all the potential action possibilities arising from the interactionof digital health and its users. On the other hand, the purpose of the studywas not to arrive at all-encompassing conclusions. Instead of trying toexpress how things should be, the findings of the thesis provide a nuancedpicture of how a limited but pertinent group of actors would envision thesituation to be. The analytical value of the formed preferable future (seeChapter 5.4.) can be considered to arise from its ability to act as a discursivetool to provoke reflection and discussion rather than giving normativerecommendations. Hence, the research demonstrates that identifyingpotential affordances offers an intriguing perspective - albeit speculative asevery attempt to explain the future - for contemplating the relationshipbetween artifacts and users.
5.7 Practical implications
Although the identified potential affordances and the envisioned futurevision remain speculative in nature, the study provides a practical lens forperceiving and contemplating the ever-increasing digital transformation inthe healthcare sector. The study’s outcomes serve as a valuable discursivetool to ignite discussions among pertinent stakeholders on the potentialtrajectory of digital health in the Finnish healthcare sector. Specifically, eachof the three identified meta-level themes (from a single system to a modularecosystem, from data silos to consolidated insights, and from isolated tointegrated care paths) offers concrete starting points to propel thinking andprovoke critical evaluation of the required changes in the current state. Byfostering a deeper understanding of these themes, stakeholders cancollectively work towards achieving the envisioned future of patient-centeredintegrated healthcare, leveraging the opportunities presented by digitaltransformation.
5.8 Limitations of the study
Although the study contributes to understanding the potential implicationsof digitalized patient-centered integrated healthcare, it is essential toacknowledge its inherent limitations, which may warrant furtherconsideration.
Firstly, the potential affordances and future vision were derived frominterviews with only ten digitally oriented e-physicians conducted for thethesis. While these physicians can be considered to possess relevant
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knowledge about the researched topic and, thus, be an appropriate targetpopulation for this study, they only constitute a portion of the diversehealthcare stakeholders impacted by digitalization. Due to the complexity ofthe healthcare sector, the future aspirations and expectations of ‘non-digitally oriented’ physicians, patients, pharmacies, social services, and otherpublic and private healthcare organizations regarding the future of digitalhealth may differ from those identified in this research. As a consequence,attempting to generalize the findings of this study to encompass a broaderaudience is not inherently feasible. Instead, the findings should be regardedas a springboard, serving to initiate discussions, provoke thoughts, generateideas, and provide a starting point for further refinement rather than beingthe basis for deriving all-encompassing normative recommendations.
Secondly, it is worth noting that digital health comprises a diverse array oftechnologies and technology-induced components considered as givenwithin this research framework. Since the manifestation, impacts, and futurepotentials of digital health were studied at a conceptual level in this thesis,attempting to link the study’s findings to specific technologies or discernwhich technologies enable the rise of potential affordances and theenvisioned future may become unfeasible. These limitations stem not onlyfrom the standpoint of the principal tenets of affordance theory but also froma practical perspective. When technology is detached from its contextualsetting, it can obscure what is practically achievable and what is not, makingit challenging to identify the crucial technologies and understand theirinteractions within the realm of digitalized healthcare.
Thirdly, the formed future vision exhibits simplifications and abductiveinferences that may not align entirely with the principal tenets of affordancetheory. Within the current consensus of affordance theory, a distinction ismade among an affordance (representing the potentials of use for goal-oriented actors), the actualization of the affordance (referring to the actionstaken), and the immediate concrete outcomes (resulting from those actions)(Volkoff & Strong, 2017). Given the temporal difference between these stages,determining the post-actualization outcome of affordance(s) is possible onlyafter such affordance(s) have been actualized (Strong et al., 2014).Nonetheless, in this thesis, the formed future vision is derived fromspeculations on how the identified potential affordances may constitute themodel of digitalized patient-centered integrated healthcare. Acknowledgingthis limitation is essential to maintain a clear distinction between empiricallyobserved potential affordances and the abductively formed outcome of whatthe realization of affordances may lead to.
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5.9 Suggestions for future research
Given the present condition of relatively limited scientific knowledge of bothdigital health and patient-centered integrated care, as separate concepts andin terms of their interrelation, any additional research would be valuable inadvancing knowledge within this domain.
Each of the three identified meta-level themes in this thesis—from a singlesystem to a modular ecosystem, from data silos to consolidated insights, andfrom isolated to integrated care paths—offers compelling prospects foradvancing the contributions of this thesis. For instance, one could explorethe intricacies of digital health ecosystem formation and the tensions arisingwhile striving to interlink various subsystems within a complexmultistakeholder environment. Furthermore, comprehending health data-sharing frameworks for facilitating value co-creation among diversehealthcare actors presents intriguing avenues for further enriching thescientific discourse in this field. Lastly, by developing an understanding ofhow seamless physical-digital care pathways can enhance proximity, patient-orientedness, and the flow of care, a more substantial foundation could belaid for demonstrating the positive synergies between digital health andpatient-centered integrated care.
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6 Conclusion
Over the past decade, the concept of patient-centered integrated care hasemerged as a central topic of discussion, aiming to overcome the limitationsof the traditional medical approach (Greenfield et al., 2014). Despite itsmultifaceted nature, patient-centered integrated healthcare strives tofacilitate the development of personalized, seamless, and coordinatedpathways that foster shared value between healthcare professionals andpatients (Greenfield et al., 2014; Burdett & Inman, 2021). Concurrently, theevolution of digital health has ushered in new technology-driven possibilitiesto comprehend, manage, and promote health and well-being. Emerged noveldigital tools and techniques have expanded the provision of healthcareservices, promoted collaboration among healthcare stakeholders, andprovided avenues for targeted interventions (Győrffy et al., 2020), therebypaving the way for the realization of patient-centered integrated healthcare(Leijten et al., 2018).
This thesis focused on developing an understanding of how digitally orientedphysicians perceive the future of digital health and its potential contributionsto fostering patient-centered integrated healthcare in Finland. By combiningthe stance of potential affordances of affordance theory with themethodological approach of grounded theory, this study identified futurepotentials of use (referred to as potential affordances) that emerge inrelationship with digital health and digitally oriented physicians.Additionally, the speculative design mindset was employed to projectidentified potential affordances into an overarching future vision ofdigitalized patient-centered integrated healthcare.
The study’s findings unveiled that digital health is an evolvingmultidisciplinary concept that transcends a mere technological evolution andsignifies a profound paradigm shift in the provision of healthcare services.Digital health has the potential to establish a more integrated, continuous,and personalized healthcare system, with shared value co-created incollaboration between different healthcare stakeholders. The generation ofthis value was identified to be bound to a transition in three distinct yetinterconnected meta-level themes: 1) from a single system to a modularecosystem, 2) from data silos to consolidated insights, and 3) from isolatedto integrated care paths. The identified potential affordances within eachtheme provide insights into the needs of digitally oriented physiciansconcerning the future applications of digital health. Together, they paint apicture of the transition from the current state towards the preferable futurevision of digitalized patient-centered integrated healthcare.
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The envisioned future portrays an adaptable, participatory, and coordinatedhealthcare system, seamlessly blending the digital and physical worlds todeliver cohesive and mutually supportive multichannel healthcare services.The value of the vision stems from a networked and decentralized digitalecosystem, empowering different healthcare subunits to flexibly configuredigital health solutions to cater to their and their patients’ unique serviceneeds and operating processes. Within this ecosystem, digitally generatedinformation harnessed through digital technologies serves as a sharedresource, fostering a collaborative healthcare model founded on reciprocalinformation sharing and active involvement of patients and healthcareprofessionals in health-related decision-making processes. The synergy ofimproved interaction and collaboration integrates both physical and digitaldomains, creating a seamless care continuum where real-time knowledge ofpatients’ care needs directs them to appropriate services across modalities atdifferent stages of their care journeys. As a result, this preferable future alignsharmoniously with the principles of patient-centered integrated care,illustrating a personalized, patient-centered, and coordinated digitallyinduced healthcare system.
Furthermore, the research results imply that the achievement of theenvisioned future of digitalized patient-centered integrated care necessitatessubstantial progress in three crucial meta-level categories. These categoriesare 1) enhancing multidisciplinary collaboration, 2) developing a sharedvision, and 3) establishing ecosystems for testing and integrating solutions.The significance of these categories lies in demonstrating that the transitionto a patient-centered approach is not an isolated effort but rather demands aconcerted focus on engaging relevant stakeholders in the developmentalprocesses, setting clear objectives for digital health across healthcareorganizations, and adopting an agile approach to testing and implementingsolutions. By effectively addressing these imperatives, the healthcare sectorcan pave the way for a transformative and patient-centric future, whereseamless digital integration harmonizes with a patient-centric carecontinuum, ultimately elevating the quality of healthcare services andimproving patient outcomes.
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Appendix
Attachment 1. Standard structure of the semi-structuredinterviews.

1. Introduction and background
 Please provide a brief introduction of yourself and your profession.
 Could you describe your work in the domain of digital health?

2. The status quo
 How would you define the term "digital health"? / What does"digital health" mean to you?
 How does digital health currently manifest in your role as aphysician when treating patients?
 Which digital health technologies are you currently utilizing inyour work?
 What is your perspective on the current availability of thesetechnologies?
 For what purposes do you employ the digital health technologiesmentioned above?

3. Aspirations, impacts, and goals
 What are your goals in using digital health?
 What steps do you believe are necessary to achieve your goals?
 How has digital health impacted your work as a physician?
 In what ways has digital health affected your role as a physicianand your interactions with patients?

4. Inhibiting and promoting factors
 What factors do you think currently facilitate the broader adoptionof digital health in your work and the realization of your goals?
 What factors do you think currently constrain the broaderadoption of digital health in your work and the realization of yourgoals?
 Do the technologies you previously mentioned share commoncharacteristics that either encourage or hinder their adoption andgoal attainment?o Technological factors? (e.g., usability, features,integrability...?)
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o Internal factors (e.g., knowledge, skills, willingness ofhealthcare professionals and patients)?o External factors (e.g., organizational support andrecommendations, legislation, culture, rules…?)
5. The preferable future

 In an ideal scenario where the limitations you mentioned areresolved, in which areas of your work or which specific tasks doyou see digital health having the most potential?
 What expectations do you have for the role of digital health in yourmedical profession and patient care in the future?
 How would you envision the ideal landscape of digitalizedhealthcare?


