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TITLE of PROJECT 

Evaluate and address the impact of COVID-19 lockdown on electronic 
health records in causal modelling research 

SUPERVISORY TEAM 

Supervisor Dr Angel Wong 
Email: Angel.Wong@lshtm.ac.uk  

LSHTM 

Co-Supervisor 
 

Dr Charlotte Warren-Gash 
Email: Charlotte.Warren-Gash1@lshtm.ac.uk   

LSHTM 

PROJECT SUMMARY 

Project summary Large electronic health record (EHR) datasets are 
exceptionally valuable for conducting observational studies to 
estimate causal associations between drug exposure(s) and 
outcome(s) to answer questions such as "does drug X 
increase the risk of Y?". However, the COVID-19 pandemic 
led to lockdowns in 2020-21 which disrupted NHS services 
and affected health seeking behaviour. This led to changes in 
disease recording in EHRs, which may affect causal 
modelling research using outcomes ascertained from EHR 
diagnoses. This PhD project aims to assess and address the 
impact of changes in disease diagnosis recording due to 
pandemic lockdowns for causal modelling research. The 
proposed approaches will then be applied to answer 
emerging and outstanding drug safety related clinical 
questions using both pre- and post-pandemic clinical data. 

 

Project key words Electronic health records 
Pharmacoepidemiology 
Antibiotics 
Antipsychotics 
COVID-19 
Quantitative bias analysis 
 

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 

We expect the student to develop skills in: 

1) Systematically searching, identifying and analysing 
relevant literature; 

https://www.lshtm.ac.uk/aboutus/people/wong.angel
mailto:Angel.Wong@lshtm.ac.uk
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2) Extracting, cleaning and analysing large-scale 
electronic health records (CPRD); 

3) Conducting cohort studies and self-controlled case 
series to investigate the safety of widely prescribed 
antibiotics and antipsychotics; 

4) Applying new methods including quantitative bias 
analysis to address the misclassification bias due to 
change in outcome recording during pandemic 
lockdown. 

 

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 Epidemiology 
LSHTM = MSc Medical Statistics 

Particular prior educational 
requirements for a student 
undertaking this project 

Applicants must hold, or expect to obtain before the start of 
the PhD; or a relevant MSc awarded with good grades, or 
have a combination of relevant qualifications and experience 
which demonstrates equivalent ability and attainment.  
 
This project can also be awarded as 1+4 (1-year MSc 
programme + 4-year PhD candidature). Through this route, a 
relevant BSc awarded with good grades is required. 
 

PROJECT IN MORE DETAIL 

Scientific description of this 
research project 

Project objectives 
Electronic health records (EHRs) contain a wealth of clinical 
data that are exceptionally valuable to estimate causal 
associations between drug exposure(s) and outcome(s) to 
answer questions such as "does drug X increase the risk of 
Y?". The data generated are important to complement 
randomised controlled trials to detect rare but serious 
adverse events in large and heterogeneous populations and 
thus reflect the real-world clinical setting. However, the 
COVID-19 pandemic led to lockdowns in 2020-21 which 
disrupted NHS services and affected health seeking 
behaviours, leading to change in disease recording in EHRs. 
While diagnoses in clinical records are typically used to 
ascertain outcomes in causal modelling research, it is 
unknown how changes in disease diagnosis recording will 
affect causal modelling research in the post-pandemic era.  
 
This PhD project aims to: 

 

1) systematically review the current approach of defining 
study period including COVID-19 lockdown period in 
observational studies 

2) assess the impact of changes in outcome reporting 
due to pandemic lockdowns on results in causal 
modelling research by replicating well-known 
associations using cohort and self-controlled case-
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series study designs in both pre- and post- pandemic 
periods 

3) propose several approaches to address issues of 
change in outcome reporting 

4) apply the methods developed in part 3 to answer 
novel clinical questions 

 

Techniques to be used 
A systematic review will be conducted to summarise the 
approaches used to define study period and address the 
impact of outcome recording in the pharmacoepidemiological 
observational studies published after 2020.  
 
This PhD project will then focus on assessing the impact of 
changes in outcome reporting due to pandemic lockdown on 
causal modelling research by using clinical scenarios 
regarding safety of antibiotics and antipsychotics using EHRs 
from the Clinical Practice Research Datalink (CPRD). Cohort 
study design and novel self-controlled case series design will 
be conducted to replicate studies investigating associations 
between commonly prescribed antibiotics and antipsychotics 
and their well-known adverse drug reactions using study 
periods of pre- and post-pandemic era.  
 
After assessing potential impact, several approaches 
including quantitative bias analysis will be used to address 
the misclassification bias of outcomes. The proposed 
approaches will then be applied to answer outstanding clinical 
questions regarding drug safety using both pre- and post-
pandemic clinical data.  
 
This project is of utmost significance for causal modelling 
research as the current approach to conducting new studies 
is to end the study period at the end of 2019, right before the 
pandemic started. Importantly, this PhD project can provide 
answers about how outcome reporting impacts causal 
modelling and identify ways to correct potential issues so that 
more recent data can be included in future studies.  
 
Confirmed availability of any required databases or specialist 
materials 
The primary care CPRD data, with linked hospitalised data 
and death data from Office for National Statistics can be 
accessed under the LSHTM CPRD licence. 
 
Potential risks to the project and plans for their mitigation 
The CPRD license is renewed every year by EHR group at 
the LSHTM with sufficient fund so the risk of lacking data 
access is minimal.  
 

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

https://doi.org/10.1016/S2589-7500(21)00017-0   
 

https://doi.org/10.1016/S2589-7500(21)00017-0
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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 – Wong & Warren-Gash 
 

 
 

https://lshtm.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=57d3acaf-578e-40f8-a023-af4700e73b6b

