
Project title: Data-adaptive approaches for causal inference 
 
Supervisor(s): Stephen Burgess (MRC BSU) with input from an applied perspective 
from Joanna Howson (Novo Nordisk) and Jimmy Peters (Imperial College London). 
 
Abstract:  
 
Identifying causal relationships is of vital importance for understanding disease processes, and for 
prioritizing risk factors as potential therapeutic targets. It is well-known that “correlation is not 
causation”. But how then can causation be demonstrated? One potential approach is 
instrumental variable analysis. An instrumental variable is a factor that is not controlled by an 
experimenter, but behaves similarly to randomization in a randomized controlled trial to provide a 
natural experiment in an observational dataset. Naturally-occurring genetic variation represents a 
fertile source of plausible instrumental variables. The use of genetic variants as instrumental 
variables is known as Mendelian randomization. 
 
The majority of Mendelian randomization analyses have considered a single risk factor and a 
single outcome. However, datasets with concomitant measurements on genetic variants, risk 
factors, and outcomes are increasing in terms of size and scale. This allows the possibility of 
performing more complex analyses to understand causal relationships between related variables, 
and to try to unpick complex relationships between risk factors and diseases. This project will 
involve developing and applying data-adaptive methods, such as those in the machine learning 
literature, to large-scale datasets with information on imaging phenotypes (including cardiac 
imaging) and disease outcomes (such as coronary artery disease). 
 
 
Start Date: Easter Term 2020 (UK applicants only) or Michaelmas Term 2020 (all applicants) 
 
All application queries regarding eligibility should be directed to phdstudy@mrc-bsu.cam.ac.uk  
 
How to Apply: Applications should be made on-line via www.graduate.study.cam.ac.uk/applicant-
portal selecting course details MDBI22 PhD in Biostatistics 
 
Deadline for applications: 7th January 2020 
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