IN4380 – Digital Transformation of Healthcare
The exam is approximately 30 minutes long, including the time spent drawing the exam question, deliberating, and giving feedback. However, this does not include the preparation time before the oral examination itself. The exam begins when you enter the examination room, where you will be required to identify yourself with a student ID before randomly selecting an exam question. After drawing the exam question, you have about 25 minutes to prepare in a separate room. During this preparation time, all aids and materials are permitted. After 25 minutes, you will be summoned, and the actual examination will begin. No aids or materials may be brought in at this point, including notes. After approximately 20 minutes of examination, you will be asked to leave the room while the examiners deliberate (< 5 minutes). You will then be brought back in to receive your grade and brief feedback. It will only be possible to ask clarifying questions to a very limited extent, and after about 3 minutes, you will be asked to leave the room to make space for the next examination.

The exam question you draw will include three sub-questions of different types. At the start of the oral exam, you have 5 minutes to present your answers to the questions. After these 5 minutes, you will be stopped, whether the presentation is finished or not. The remainder of the time will take the form of a dialogue, in which you will be asked questions that take the topic as a starting point but are NOT limited to it. You should therefore expect questions about ALL parts of the syllabus.

The deliberation is based on your answers, measured against the course’s learning objectives, the Norwegian grading scale, and fundamental principles of learning taxonomy. Good answers are concise, demonstrate attainment of the objectives, and operate at high levels of the learning taxonomy.
Oral Exam Questions
Structure: Each question pertains to a particular lecture, each with three sub-questions: one descriptive, one analytical, and one reflective. The descriptive question asks you to account for concepts. The analytical question asks you to apply the concepts to a Norwegian digital health case. The reflective question asks you to discuss limitations and complementary concepts.

	Question #
	Lecture
	Main Question
	Sub-Questions

	1
	Lecture 1:
What is digital health?
	What is digital health, and what goals does it pursue in the context of healthcare transformation?
	Descriptive:
Account for the concept of digital health by comparing at least two different definitions (e.g., WHO and FDA). What do these definitions emphasize, and how do they differ?
Analytical:
Use the concept of digital health to analyze Helsenorge, or another self-selected case, as a digital health initiative. In what ways does it reflect the goals of digital health, such as health equity, patient empowerment, and data solidarity?
Reflective:
Reflect on the limitations of current definitions of digital health when analyzing a concrete initiative like Helsenorge. What complementary concepts (e.g., surveillance capitalism, data colonialism) might offer additional explanatory power?

	2
	Lecture 1:
What is digital health?
	How does the interplay between digital technologies and health shape the transformation of healthcare?
	Descriptive:
Describe the concept of Health 4.0 and the four waves of digital health, including how they relate to developments in medicine and technology (e.g., Web 1.0–4.0).
Analytical:
Using the Health 4.0 framework, analyze E-resept (the Norwegian e-prescription system), or another self-selected case, as an example of digital health transformation. Where does it fit within the four waves, and what transformative potential does it represent?
Reflective:
Discuss the limitations of the Health 4.0 framework in capturing the challenges of digital health transformation, such as competing stakeholder interests, trust, and workflow alignment. What other concepts from the course literature could complement the framework?

	3
	Lecture 2:
Political economy of innovation & governance and legal system
	How do funding mechanisms influence the digital transformation of healthcare?
	Descriptive:
Account for the three main healthcare funding methods (cost-based reimbursement, global budgets, and activity-based funding) and explain the role of Diagnosis Related Groups (DRGs) in the Norwegian healthcare system.
Analytical:
Analyze how DRG-based activity-based funding in Norway may create an innovation-funding mismatch for digital health initiatives such as digital hjemmeoppfølging (digital home care) or telemedicine services.
Reflective:
Reflect on the limitations of analyzing digital health solely through funding mechanisms. How might complementary concepts, such as value-based healthcare or the European Health Data Space (EHDS), provide additional explanatory power?

	4
	Lecture 2:
Political economy of innovation & governance and legal system
	What role do contextual factors play in the adaptiveness of healthcare systems to digital transformation?
	Descriptive:
Describe the six key Health 4.0 contextual factors: human capital, social capital, ICT, financial resources, legal regulations, and governance.
Analytical:
Choose a Norwegian digital health project (e.g., Kjernejournal or Helsenorge) and analyze how at least three of the Health 4.0 contextual factors enable or constrain its development and adoption.
Reflective:
Reflect on the limitations of the Health 4.0 contextual factors as an analytical framework. What aspects of digital health governance does it miss, and what other frameworks or concepts from the course could complement it (e.g., the Technology Acceptance Model and the Norwegian eHealth strategy)?

	5
	Lecture 3:
Digital infrastructure
	What are digital infrastructures in healthcare, and why are they important?
	Descriptive:
Define digital infrastructures and explain their key characteristics: shared, open, heterogeneous, evolving, standardized, and installed base. How do digital infrastructures differ from information systems?
Analytical:
Use the concept of digital infrastructure to analyze Helsenorge or another self-selected case. What constitutes its installed base, and how has it evolved over time (e.g., from health information to data exchange to structured forms)?
Reflective:
Discuss the limitations of the digital infrastructure perspective when accounting for the challenges of growing, e.g., Helsenorge. What complementary concepts (e.g., cultivation, bootstrapping, critical mass) might help explain the challenges more fully?

	6
	Lecture 3:
Digital infrastructure
	How can we understand and manage the tensions that arise in growing digital health infrastructures?
	Descriptive:
Account for the three basic tensions in digital health infrastructures: time (short-term vs. long-term), scale (global interoperability vs. local optimization), and agency (planned vs. emergent change).
Analytical:
Apply the three tensions to the case of the Norwegian e-prescription system (E-resept), the Helse Sør-Øst Digital Renewal programme, or another self-selected case. How do these tensions manifest in practice?
Reflective:
Reflect on the proposed solution of governing stable elements top-down and unstable elements bottom-up. What are the limitations of this approach, and what other strategies (e.g., bootstrapping and modular implementation) from the course literature might offer complementary insights?

	7
	Lecture 4:
Primary healthcare
	How has the digitalization of primary healthcare in Norway evolved, and what does this mean for the role of the digital infrastructure including Electronic Patient Records (EPRs)?
	Descriptive: 
Explain the main characteristics of digitalization in Norwegian primary healthcare, including EPR systems, message exchange, and the shift from paper-based work to digital collaboration. 
Analytical: 
Use the concept of information infrastructure to analyze one Norwegian project, such as Helsenorge, e-resept, Kjernejournal, or a municipal EPR initiative.
Reflective: 
What does the concept of information infrastructure explain well here, and what does it fail to capture about local work practices, organizational fragmentation, or unequal benefits?

	8
	Lecture 4:
Primary healthcare
	Why is the digital transformation of primary healthcare described as an evolutionary process rather than a single implementation project?
	Descriptive: 
Account for the idea of digitalization as a stepwise process and explain why installed base, interoperability, and gradual evolution matter in primary healthcare. 
Analytical: 
Apply this idea to a self-selected Norwegian digital health project, for example how a municipal service or Helsenorge feature builds on existing systems rather than replacing them all at once. 
Reflective: 
Discuss the limits of evolution as an explanatory concept, and bring in another concept such as sociotechnical change, standardization, or institutional change.

	9
	Lecture 5:
Secondary healthcare
	How is secondary healthcare organized in Norway, and why does that organization matter for digital transformation?
	Descriptive: 
Describe the structure of secondary healthcare, including hospital trusts, specialization, and the institutional landscape of the Norwegian health sector. 
Analytical: 
Use the concepts of semantic interoperability and standardization to analyze a project such as DIPS, Helseplattformen, Kjernejournal use in hospitals, or shared data across hospital units. 
Reflective: 
What are the limitations of focusing only on interoperability and standards, and what complementary concepts help explain local adaptation, workflow disruption, or tensions between global and local concerns?

	10
	Lecture 5:
Secondary healthcare
	Why are integrated electronic health records attractive in secondary healthcare, and why are they difficult to realize?
	Descriptive: 
Explain the promised benefits of integrated EHRs in terms of productivity, data quality, and improved information management. 
Analytical: 
Analyze one Norwegian initiative, such as Helseplattformen or a regional integration platform, using the distinctions between technical, syntactic, and semantic integration. 
Reflective: 
Reflect on whether integration is best understood as a technical problem, and discuss other concepts such as work process change, institutional logics, or information infrastructure growth.

	11
	Lecture 6:
Cross-sectoral healthcare
	What is integrated care, and why does cross-sectoral healthcare require more than shared technology?
	Descriptive: 
Define integrated care and explain the main challenges it addresses across funding, administration, organizations, service delivery, and clinical coordination. 
Analytical: 
Use the concept of integrated care to analyze a Norwegian project such as Helsenorge, Kjernejournal, e-resept, Helseplattformen, or a local cross-sectoral initiative.
Reflective: 
What are the limits of integrated care as an explanatory concept, and what does the chronic care model, information infrastructure theory, or the Epital model add?

	12
	Lecture 6:
Cross-sectoral healthcare
	How should digitalization be approached if the goal is to support continuity of care across sectors?
	Descriptive: 
Explain why chronic and complex illness trajectories create pressure for integration across primary care, specialist care, and municipal services. 
Analytical: 
Discuss how a Norwegian project can support or fail to support continuity across these sectors, using one of the course’s examples. 
Reflective: 
Consider whether digitalization alone can achieve integration, or whether organizational redesign, governance, and new roles are equally important.

	13
	Lecture 7:
eHealth and telemedicine
	What is eHealth, and how does it relate to digital health interventions in healthcare?
	Descriptive:
Account for the definitional challenges of eHealth. What themes are common across definitions, and what practical consequences does definitional ambiguity have for research and policy?
Analytical:
Using the WHO Classification of Digital Health Interventions, analyze a self-selected Norwegian eHealth project (e.g., digital hjemmeoppfølging and Helseplattformen). What types of digital health interventions does it represent, and which stakeholders does it serve?
Reflective:
Reflect on the limitations of using eHealth definitions and the WHO classification to analyze complex eHealth implementations. What complementary concepts (e.g., facilitators and barriers from the lecture) could provide a richer understanding?

	14
	Lecture 7:
eHealth and telemedicine
	What are the facilitators and barriers to eHealth and telemedicine adoption, and how do they evolve over time?
	Descriptive:
Describe the key facilitators (e.g., system performance quality, trust, and empowerment) and barriers (e.g., lack of training, resistance to change, and privacy concerns) to eHealth adoption identified in the course literature.
Analytical:
Analyze a Norwegian eHealth or telemedicine initiative (e.g., digital hjemmeoppfølging) in terms of the identified facilitators and barriers. How do these factors interact, and which appear to have the most explanatory power?
Reflective:
Reflect on the limitation that barriers are often treated as static. Drawing on the lecture, discuss how barriers are dynamic and interrelated with varying influence at different points in time, and what implications this has for risk management in eHealth projects.

	15
	Lecture 8:
mHealth and wearable technologies
	What is mHealth, and what value does it create for patients and healthcare providers?
	Descriptive:
Define mHealth and describe its main application areas. What types of value does mHealth create?
Analytical:
Use the concept of mHealth value creation to analyze a Norwegian or self-selected mHealth initiative. What types of value does it promise, and to what extent is this value evidence-based?
Reflective:
Reflect on the limitations of the mHealth evidence base. Discuss why methodological quality remains low and what implications this has for mHealth policy and adoption.

	16
	Lecture 8:
mHealth and wearable technologies
	How do wearable technologies extend mHealth, and what distinct challenges do they introduce?
	Descriptive:
Describe the key distinction between mHealth apps and wearable technologies in terms of data generation (episodic vs. continuous) and the additional behavior-change techniques that wearables enable.
Analytical:
Analyze a wearable technology case (e.g., continuous glucose monitors and Apple Watch ECG) in terms of the challenges it poses: data volume, accuracy/validation, regulatory ambiguity, and data privacy.
Reflective:
Reflect on the limitations of analyzing wearable technologies only through a clinical value lens. What complementary perspectives (e.g., patient, the political economy of health data, and surveillance capitalism) might be needed?

	17
	Lecture 9:
Welfare technologies
	What are welfare technologies, and what competing concerns are implicated in large-scale implementation?
	Descriptive:
Define welfare technologies and describe the eight competing concerns (at user, organizational, market, and policy levels) that characterize large-scale WT implementation.
Analytical:
Choose a Norwegian welfare technology project (e.g., the Digital Night Surveillance case and GPS tracking for people with dementia) and analyze how at least two competing concerns manifest in practice.
Reflective:
Reflect on the limitations of the competing concerns framework. Does it adequately capture the ethical dimensions of WT? What complementary concepts (ethical challenges, 'uncanniness') might provide additional explanatory power?

	18
	Lecture 9:
Welfare technologies
	What types of resistance emerge in welfare technology implementation, and how can they be addressed?
	Descriptive:
Account for the types of resistance to welfare technology implementation (e.g., organizational, cultural, technological, and ethical) and the perceived threats they relate to (e.g., identity and values).
Analytical:
Apply the resistance concept to analyze the Digital Night Surveillance case or another self-selected case. How did resistance change over time during the implementation process, and what strategies were used to address it?
Reflective:
Reflect on the finding that resistance and ambivalence were productive as sources of creativity and co-creation. What are the limitations of treating resistance purely as a barrier, and what does this imply for implementation strategies in municipal healthcare?

	19
	Lecture 10:
AI and health data analytics
	What is artificial intelligence in healthcare, and what are the main sociotechnical challenges of its implementation?
	Descriptive:
Define artificial intelligence in healthcare and describe the three main intended uses of clinician-facing AI: decision support, prioritization, and automation. Include the distinction between narrow AI and artificial general intelligence.
Analytical:
Choose a self-selected AI application in Norwegian or Scandinavian healthcare and analyze it using the sociotechnical challenge areas: training data, system integration, user interface, users, workflow, and institutional/political arenas.
Reflective:
Reflect on the 'AI chasm,' i.e., the gap between algorithmic accuracy and clinical efficacy. What limitations does this reveal in current approaches to AI validation, and how might stakeholder-specific challenges complement the analysis?

	20
	Lecture 10:
AI and health data analytics
	What ethical and organizational concerns does AI raise in healthcare, and how should they be addressed?
	Descriptive:
Account for the key ethical challenges of AI in healthcare: the 'black box' problem (explainability), data bias, anxiety from false positives, and data ownership.
Analytical:
Analyze how AI may affect the work conditions and motivation of healthcare professionals. How does AI influence autonomy, competence development, and task identity in critical care settings?
Reflective:
Reflect on the paradoxical tension between AI's opacity and the principles of transparency and explainability in medical science. To what extent are proposed safe application steps sufficient, and what other governance mechanisms might be needed?

	21
	Lecture 11:
Institutional and organizational change
	What makes the introduction of new digital technologies in healthcare an institutional and organizational change process?
	Descriptive: 
Explain the core ideas about institutional change, emergent change, and the reciprocal relations between technology, social practices, and organization. 
Analytical: 
Apply these ideas to a Norwegian project such as Helseplattformen, Sundhedsplatformen as a comparative example, or another health IT rollout. 
Reflective: 
What are the limits of institutional change theory in explaining implementation outcomes, and what other concepts help account for pilot implementation, cultivation of installed base, or project complexity?

	22
	Lecture 11:
Institutional and organizational change
	How should healthcare organizations manage digital change when requirements are uncertain and consequences emerge during implementation?
	Descriptive: 
Describe the challenges of complexity and emergent change in healthcare IT implementation. 
Analytical: 
Use one Norwegian example, such as Helseplattformen, to illustrate why implementation cannot be fully planned in advance. 
Reflective: 
Discuss whether big bang or incremental strategies are more appropriate, and why concepts like pilot implementation, modularization, or cultivation may be more useful.

	23
	Lecture 12:
Designing and executing digital health services
	How does the BioDesign framework support the design of digital health services in healthcare?
	Descriptive: 
Explain the main phases of BioDesign, including needs finding, screening, invention, prototyping, and testing. 
Analytical: 
Apply the framework to a Norwegian digital health project, or to a self-selected service idea in healthcare, showing how the design process would unfold. 
Reflective: 
What are the limitations of BioDesign and what other concepts help explain constraints such as regulation, reimbursement, or organizational adoption?

	24
	Lecture 12:
Designing and executing digital health services
	Why must digital health services be developed through iterative experimentation rather than only specification and planning?
	Descriptive: 
Account for the role of observations, interviews, prototype testing, and evaluation in design. 
Analytical: 
Use a Norwegian digital health project to discuss how iteration helps align the solution with patient needs and clinical work. 
Reflective: 
Evaluate whether iteration is enough, or whether governance, procurement, and institutional support are equally necessary.

	25
	Lecture 13:
The digital change agent
	What is the role of the digital change agent in healthcare, and why is it important?
	Descriptive: 
Explain the notion of the innovation champion or digital change agent, including employee-driven innovation and digital entrepreneurship. 
Analytical: 
Use a Norwegian digital health project to show how a change agent identifies opportunities, mobilizes support, and moves a solution toward implementation. 
Reflective: 
What are the limits of focusing on the individual change agent, and what organizational conditions are necessary for success?

	26
	Lecture 13:
The digital change agent
	How can a change agent generate innovation potential in a healthcare organization?
	Descriptive: 
Describe tactics such as concealing, sequencing, anchoring, and propagating, or explain the conditions for employee-driven innovation.
Analytical: 
Apply one or more of these tactics to a Norwegian digital health initiative, such as a local service improvement or a municipal digital project. 
Reflective: 
Discuss what these tactics do not explain well, and consider complementary concepts such as institutional change, installed base cultivation, or participatory design.



