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PROJECT SUMMARY 

Project summary Electronic health record (EHR) data are a critical resource for 
studying important clinical and public health questions. These 
data are increasingly analysed using complex machine 
learning methods but we are limited in our understanding of 
when these methods perform best. Often, we compare 
different methods by testing them on synthetic data. 
However, creating realistic synthetic data is surprisingly 
challenging. 
 
The objectives of this PhD are (1) development of a 
framework for generating synthetic EHR data, including 
implementation of different approaches for generating 
synthetic EHR data (e.g. sampling-based versus proposing 
data generating mechanisms). (2) assessment of the 
performance of high-dimensional propensity scores for 
reducing residual confounding in comparative effectiveness 
research using developed approaches. (3) application of the 
optimal methods to real studies using EHR data to tackle 
important public health questions. 
 

Project key words Electronic health records 
Machine learning 
Synthetic data 
 

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 

This project will develop the student’s skills in statistical 
methodology, statistical modelling, machine learning, 
simulation and analysis of EHR data. Successful completion 
of the project will result in a framework and software, which 

https://www.lshtm.ac.uk/aboutus/people/tazare.john
mailto:John.Tazare1@lshtm.ac.uk
https://www.lshtm.ac.uk/aboutus/people/williamson.elizabeth
mailto:Elizabeth.Williamson@lshtm.ac.uk


SGUL & LSHTM MRC London Intercollegiate Doctoral Training Partnership: Potential PhD Project for Studentship Applicants 

2 
 

will be made freely available, for researchers to generate 
synthetic EHR data. This will be an invaluable resource which 
is likely to be widely used.  
 

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 Health Data Science 
LSHTM – MSc Medical Statistics 

Particular prior educational 
requirements for a student 
undertaking this project 

MSc in medical statistics, health data science, or equivalent. 
Students holding an MSc in a less quantitative area may still 
be eligible if they can demonstrate sufficient quantitative 
aptitude. 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Electronic health record (EHR) data are a critical resource for 
studying important clinical and public health questions. These 
data are increasingly analysed using complex machine 
learning or data-driven approaches; however, we are limited 
in our understanding of when these methods perform best. 
This project tackles one of the biggest barriers to evaluating 
different methods in EHR data: the difficulty in generating 
realistic EHR data in a way that does not inherently favour 
one of the methods being compared. 
 
Methodologists are often able to test and develop new 
methodology under a set of ideal conditions, e.g. through the 
use of simulation studies. However, EHR data is inherently 
messy and complex. Whilst proposals for simulating 
healthcare databases exist (e.g. the plasmode simulation 
framework), limitations mean a more general solution is 
needed. This would hugely advance our ability to evaluate 
methods in these settings. 
 
Synthetic EHR data has an important role in expanding the 
opportunities of these data more generally. Beyond 
assessment of method performance, the ability to share 
synthetic EHR data could improve access and understanding 
of key data sources, and also improve transparency 
surrounding the implementation of complex analytical 
approaches.  
 
The objectives of this PhD are (1) Development of a 
framework for generating synthetic EHR data (2) Assessment 
of the performance of high-dimensional propensity scores for 
reducing confounding in drug effectiveness research. (3) 
Application of the optimal methods to real studies using EHR 
data to tackle important public health questions. 
 
Techniques to be used 
 
(1) Development of a framework for generating synthetic EHR 
data 
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Strategies for generating synthetic data will include: a) 
sampling-based approaches – where relationships between 
covariates in an existing dataset are maintained using 
sampling methods, such as bootstrapping. b) propose 
data generating mechanism – these will rely on machine 
learning methods, such as neural networks.  
 
(2) Assessment of the performance of the high-dimensional 
propensity score 
We will use data from a recently published non-interventional 
cohort study surrounding the effectiveness of proton pump 
inhibitors to apply the development methods and investigate 
the potential for high-dimensional propensity scores to 
remove residual confounding bias. 
 
(3) Application of the optimal methods to real studies using 
EHR data to tackle important public health questions. 
Data from the UK Clinical Practice Research Datalink (CPRD) 
swill be used to address additional questions. These will be 
tailored to the interests of the student, but might include, for 
instance: identifying optimal treatment strategies for treatment 
intensification in diabetes. 
 
Confirmed availability of databases  
Both supervisors have access to the published CPRD cohort 
study on proton pump inhibitors and are members of the 
Electronic Health Record Research Group at LSHTM. The 
remaining datasets will be fully simulated. 
 
Potential risks to the project and plans for mitigation 
Given the methodological nature of this work and the access 
to an already published dataset, the potential risks to the 
project are minimal. Given our active membership of the 
Electronic Health Record Research Group at LSHTM, we 
have access to several alternative datasets, including a 
cohort study on chronic pulmonary obstructive disorder.  
 

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

Using simulation studies to evaluate statistical methods 
https://doi.org/10.1002/sim.8086 
 

Implementing high-dimensional propensity score principles to 
improve confounder adjustment in UK electronic health 
records 
https://doi.org/10.1002/pds.5121 
 

Additional information from 
the supervisory team 

The supervisory team has provided a recording for 
prospective applicants who are interested in their project. 
This recording should be watched before any discussions 
begin with the supervisory team. To access the recording 
please see MRC LID Project – Tazare & Williamson  
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