Unravelling complexity: Integrating epidemiological tools and interdisciplinary perspectives in One Health research
Understanding animal health and welfare means dealing with complexity. As recognised in the One Health framework, the health and welfare of animals, humans, and the environment are interconnected parts of the same system. Domestic animals live within systems shaped not only by biology and environment, but also by human decisions, technology, and society. In turn, animals influence both human health and their surrounding environment. How can we make sense of such intertwined systems? In this lecture, I will explore how epidemiological tools can be used together with insights from other disciplines to guide us toward more sustainable systems that support animal health and welfare.
Exploring real-life complexity often means working in observational settings using routinely collected, large-scale data. Such data offer valuable opportunities but also limitations, especially concerning what types of measurements are available to answer specific questions. To address this, the epidemiological framework for evaluating diagnostic tests can be a useful lens. When we assess how accurate a test is, we are in fact asking: what do we choose to measure, and how sure are we about what we see? Thinking in these terms can guide research far beyond the laboratory, reminding us what we can and cannot know from our data, and how measurement choices shape our results.
Another challenge in large-scale observational research is that controlled experiments are rarely possible, placing greater emphasis on studying associations. While such studies can reveal important patterns and trends, they cannot by themselves explain why a pattern exists. Epidemiological tools, such as Directed Acyclic Graphs (DAGs), can help us visualise and reason about potential links between factors related to environment, management, and the individual. They also help us think critically about underlying causal relationships and identify potential confounding pathways. However, to move beyond describing associations, we can combine quantitative epidemiological approaches with qualitative methods from social sciences. This allows us to connect measurable patterns with meaning, seeing the people and decisions behind the data.
This integrated approach can also provide a deeper understanding not only of disease patterns but of how health, welfare, and sustainability are connected. By combining data-driven analysis with insights from social science, we can identify how knowledge is interpreted and applied in practice, understand drivers, motivations, and constraints that shape human behaviour and explore how trade-offs can be managed within production systems.
Through examples from my research on biosecurity, heat stress, and digitalisation in dairy production, I will illustrate how these tools and perspectives can be brought together to make complexity both visible and actionable. In doing so, I will show how connecting methods, disciplines, and perspectives builds a deeper understanding of what drives health and welfare in animal production - and helps us move from describing problems to identifying pathways that support change toward more resilient and sustainable food systems.

