Unveiling the Causal Nexus: A
Comprehensive Guide to Causation in
Population Health Informatics and Data
Science

Understanding causation is essential for advancing population health and
improving health outcomes. Causation refers to the relationship between
an exposure or intervention and an outcome, where the exposure or
intervention is the cause and the outcome is the effect. Establishing
causality is challenging, especially in population health research, due to the
complex nature of health data and the presence of confounding factors.
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In recent years, informatics and data science techniques have emerged as
powerful tools for studying causation in population health. These
techniques allow researchers to analyze large datasets, handle complex
data structures, and apply advanced statistical methods to identify causal
relationships. This book provides a comprehensive overview of the
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principles and methods of establishing causality in population health
research using informatics and data science techniques.

Chapter 1: Foundations of Causation in Population Health

This chapter introduces the concept of causation and its importance in
population health research. It discusses different types of causal
relationships, including deterministic and probabilistic causation, and the
criteria for establishing causality.
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Chapter 2: Confounding and Bias in Causal Inference

This chapter examines the challenges of confounding and bias in causal
inference. Confounding occurs when a third variable influences both the
exposure and the outcome, potentially biasing the observed relationship
between them. Bias can also arise from selection, measurement, and other
sources.
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Confounding vs Selection Bias
Example: Studying the Effect of Alcohol on Cancer
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Confounding and bias can lead to incorrect causal inferences.

Chapter 3: Observational Study Designs for Causal Inference

This chapter presents different types of observational study designs that
can be used to establish causality, including cohort studies, case-control
studies, and cross-sectional studies. Each design has its strengths and
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limitations, and the choice of design depends on the research question and
available data.
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Chapter 4: Statistical Methods for Causal Inference

This chapter covers a range of statistical methods that can be used to
analyze observational data and infer causality. These methods include
regression analysis, propensity score matching, and instrumental variable
analysis.
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Statistical methods for causal inference.

Chapter 5: Causal Diagrams and Directed Acyclic Graphs

This chapter introduces causal diagrams and directed acyclic graphs
(DAGSs) as tools for visualizing and representing causal relationships.
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DAGs can help researchers identify potential confounders and select

appropriate statistical methods for causal inference.
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Chapter 6: Applications in Population Health Research

This chapter demonstrates the application of the principles and methods
described in the book to real-world population health research problems.
Examples include studying the causal effects of smoking on lung cancer,
the impact of air pollution on cardiovascular disease, and the effectiveness
of public health interventions.
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Applications of causal inference in population health research.

This book provides a comprehensive overview of the principles and
methods of establishing causality in population health research using
informatics and data science techniques. It is an essential resource for
researchers, students, and practitioners in population health, epidemiology,
public health, and data science who are interested in understanding and
applying causal inference methods to improve health outcomes.
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