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PROJECT SUMMARY 

Project summary Atopic dermatitis (AD, also known as eczema) affects up to 
one in ten adults. As well as debilitating itch and chronic 
sleep deprivation, people with moderate-to-severe AD have 
increased risks of key adult physical and mental health 
outcomes, including cardiovascular disease (CVD), including 
myocradial infarction, heart failure and cardiovascular death. 
However, there is limited understanding of mechanisms for 
these outcomes. 
 
Multiple risk factors have been suggested as variables that 
may mediate the link between AD as exposure and CVD 
outcomes (including sleep deprivation, use of specific 
medications, and adverse lifestyle exposures). To date there 
has been little work done to assess these using modern 
causal inference methods.  
 
The associations between AD, CVD and potential covariates 
and mediators have been studied using large-scale electronic 
health records data sets, using Survival (time-to-event) 
analysis. However, the model structure needed to study this 
problem is challenging, as the exposure, mediators and 
confounders may all be time-varying, and furthermore may be 
recorded at different time points for different people.  
 
This project provides the opportunity to deploy and develop 
cutting edge approaches to investigate and develop 
innovative statistical methods for estimating causal mediation 
effects in time-to-event problems where variables may be 
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time-varying and can be measured at different time points for 
different people.  
 
Substantive aims: to use these approaches in the exemplar 
condition of AD to estimate direct and indirect (mediated) 
effects of AD on CVD, for a range of possible mediating 
factors. 
 
Methodological aims: to investigate statistical approaches to 
estimating natural direct and indirect effects using time-to-
event models incorporating time-updated variables. 
 

Project key words causal inference  
survival analysis 
Bayesian methods  
Imputation 
 

MRC LID themes Health Data Science 
 

MRC Core Skills developed 
through this project 

Quantitative skills 

Skills we expect a student 
to develop/acquire whilst 
pursuing this project 

Expertise in the design and analysis of observational studies 
with time to event outcomes involving non-proportional 
hazards and/or competing risks. 

Expertise in both statistical and machine learning methods for 
investigating causal mediation for time to event outcomes 
with non-proportional hazards and/or competing risks. 

Experience of working in a multi-disciplinary environment 
(clinical, statistical, data science) to produce relevant, usable 
and generalisable methodology in this context. 
 

Is this project available for 
students applying for the 
1+4 route? 
And possible Master’s 
options identified by 
supervisory team 

Route 1+4 = Yes       
+4 = Yes 

Suitable 
Master’s 
programmes 
 

LSHTM – MSc Medical Statistics 

Particular prior educational 
requirements for a student 
undertaking this project 

Strong quantitative background. 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

BACKGROUND 
Atopic dermatitis (AD, also known as eczema) affects up to 
one in ten adults. As well as debilitating itch and chronic 
sleep deprivation, people with moderate-to-severe AD have 
increased risks of key adult physical and mental health 
outcomes, including cardiovascular disease (CVD), including 
myocradial infarction, heart failure and cardiovascular death. 
However, there is limited understanding of mechanisms for 
these outcomes. 
 
Multiple risk factors have been suggested as variables that 
may mediate the link between AD as exposure and CVD 
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outcomes (including sleep deprivation, use of specific 
medications, and adverse lifestyle exposures). To date there 
has been little work done to assess these using modern 
causal inference methods.  
 
The associations between AD, CVD and potential covariates 
and mediators have been studied using large-scale electronic 
health records data sets, using Survival (time-to-event) 
analysis. However, the model structure needed to study this 
problem is challenging, as the exposure, mediators and 
confounders may all be time-varying, and furthermore may be 
recorded at different time points for different people.  
 
OBJECTIVES 
This project provides the opportunity to deploy and develop 
cutting edge approaches to investigate and develop 
innovative statistical methods for estimating causal mediation 
effects in time-to-event problems where variables may be 
time-varying and can be measured at different time points for 
different people.  
 
Substantive aims: to use these approaches in the exemplar 
condition of AD to estimate direct and indirect (mediated) 
effects of AD on CVD, for a range of possible mediating 
factors. 
 
Methodological aims: to investigate statistical approaches to 
estimating natural direct and indirect effects using time-to-
event models incorporating time-updated variables.  
 
TECHNIQUES 
(a) Time-to-event models 
(b) Causal mediation analysis 
(c) Bayesian predictive modelling and/or g-computation and 
imputation methods 
 
DATA AVAILABILITY 
The project will use large scale eHealth data from CPRD,  
linked to hospitalisation and mortality data. The supervisory 
team already has access to all data to be used in the project.  
 
RISK MITIGATION 
Data are already in place.  
The project may involve methodology and software 
development for mediation analysis, which can be a lengthy 
process. However, existing software may be used where 
possible (depending on the strengths/aims of the student). 
 

Further reading 
(Relevant preprints and/or 
open access articles) 

https://doi.org/10.4178/epih.e2017035 
 

https://doi.org/10.1136/bmj.k1786 
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 
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This recording should be watched before any discussions 
begin with the supervisory team. Please see MRC LID Project 
– Lewin & Keogh & Langan. 
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