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Advanced topics in epidemiology: 
Within sibling designs, negative controls, Mendelian randomization and other instrumental variable approaches, target trial emulation, and triangulation. 

Course tutors 
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Deborah A Lawlor

Summary of course 
In this course, we will discuss how to make better causal inference using different approaches and triangulating evidence from different approaches. To facilitate learning, we will focus on real applied examples from different medical areas, such as pregnancy/perinatal, cardiovascular and mental health.

Level: Intermediate to Advanced
To get the most out of this course students should have:
· epidemiological understanding: i.e. how to define confounders, mediators and effect modifiers and some knowledge of different uses of epidemiological studies;
· have experience of completing multivariable regression analyses and correctly interpreting the results from those analyses.

What will be covered: 
We will introduce each of the following methods: 
· Within family (focusing primarily on within sibling) analyses
· Negative control analyses
· Non-genetic instrumental variable analyses
· Genetic instrumental variable analyses (Mendelian randomization)
· Target trial emulation
For each method, we will describe their aims, assumptions and how they can be implemented, with examples of their use. In practicals, you will use these methods with code provided for use in both Stata and R.
We will also demonstrate triangulation of evidence, i.e. where we integrate results from different methods, such as conventional multivariable regression and the above studies in order to improve causal understanding.
Directed Acyclic Graphs (DAGs) are introduced in the first two weeks of the course and will be used in this module; we will revise how they are constructed and used.
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