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Abstract:

With the ever-increasing data availability, artificial intelligence (Al) agents and machine learning (ML)
models are employed across all domains, including high-risk sectors like medicine. In these high-risk



sectors, Al agents need to balance performance, fairness, and privacy. To achieve this balance, high
levels of human control and of computational automation are required, resulting in human-centered Al
agents. However, the perspectives of multiple stakeholder groups differ when developing domain-
specific ML models. For example, domain experts have knowledge that can help ML models in their
assessment and improve predictive performance. User desires should be leveraged early in the
design to inform ML model development. Researchers might focus on performance instead of other
human-centered perspectives like explainability when developing novel ML models.

Following the human-centered design perspective, this dissertation sheds light on the perspectives of
multiple stakeholder groups including domain experts, users, developers,

and researchers for improving human-centered ML models in medicine. To that end, this publication-
based dissertation includes seven research articles to gain a comprehensive by following a multi-
method research design. Across the seven articles, | turn to qualitative research methods like think-
aloud and interviews, user studies like participatory design and Wizard-of-Oz studies, and to literature-
informed development of artifacts.

From an expert perspective, | investigate how the available medical domain knowledge can be
leveraged in ML models building on concepts of hybrid intelligence and informed ML. To that end,
research articles |, I, and Il investigate what types of knowledge are incorporated in medical ML
models, how domain experts come to their conclusions, and how different knowledge sources impact
the predictive performance of ML models. From a user perspective, | turn to user studies and extract
user desires for mitigating the effects of incorrect predictions in ML in research articles IV and V.
Research article V also builds on the developer perspective by instantiating a prototypical hallucination
identifier. This

prototype is again extended in research article VI by providing personalized explanations.

Research article VII provides a perspective on how researchers use emerging ML models

like large language models in medicine.

Based on the findings in the seven research articles, this dissertation contributes to an improved
development of human-centered ML models in medicine. By investigating the medical sector, this
dissertation sheds light on domain-specific constraints for humancentered ML and the relevance of
including multiple stakeholders in the development of ML models. Highlighting the benefits that
experts, users, and developers bring to the table, this dissertation strengthens the collaborative
perspective when developing ML models.



