
Methods to go from process 
outcomes to health outcomes 

(e.g. use of surrogate measures 
and interrupted time series)  

Stephen.Evans@Lshtm.ac.uk  
 



Acknowledgements, 
conflicts, disclaimer 
• Thanks to Anthony Matthews (LSHTM) for key slides 
• I teach on pharmaco-epidemiology at LSHTM and they charge fees! 
• I have no (other) commercial conflicts 
• I am an (“Expert”??) member of PRAC, appointed by the EC 
• These views are my own and not necessarily those of the rest of the Electronic 

Health Records Group at LSHTM or of PRAC 

2 



My questions 
1. Are there independent data that relate possible process 

outcomes to health outcomes? If so, then a measure of the 
regulatory advice on the drug interaction in reducing 
prescriptions with interacting drugs may be a reasonable 
surrogate. 

2. Are the methods for interrupted time series 
adequate to estimate effects of regulatory 
actions? 

3. Should we ask for major regulatory decisions to be 
accompanied by an estimate of the public health impact 
and a plan to measure it?  
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October 2013 – March 2014 
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Carried out in  UK CPRD in January 2011 - April 2015 
 
Inititiation & cessation of prescriptions 
 
Exposure time period: October 2013 - March 2014 
 
Outcome: Initiating or stopping statins within each month 
throughout the study period 
 
Matthews, A., et al., Impact of statin related media coverage 
on use of statins: interrupted time series analysis with UK 
primary care data. BMJ, 2016. 353: p. i3283. 
 

Study of effect of media on statin 
prescribing 
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Statistical Analysis 

• Interrupted time series analysis  
• Using a generalised linear model with a binomial error structure 
• Allowed for varying monthly numerators and denominators 
• Modelled changes in the proportion of patients initiating and 

stopping statin therapy for primary and secondary prevention before 
and after the exposure time period 

• But the effect of cessation on CVD outcomes themselves was not 
measured. It requires some thought as to how this could be done. 
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Results – Primary analyses 
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Results – Primary analyses 

8 



Results – How long did the 
increase in cessation last? 
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Public Health Impact 
218,971 excess patients stopping statins in 
the 6 months following the media coverage 

20% 10-year CVD risk in stoppers 

Statins reduce the risk 
of CVD by 19% 

49% of patients would have stopped 
their statins regardless of the media, 
within the following 10 years 

66% of patients that stop their statins 
without stain related side effect, 
restart their prescription 

At least 2,173 excess CVD events within the 
subsequent 10 years 
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Impact 
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Impact of change in paracetamol pack size 
• Hawton et al. Long term effect of reduced pack sizes of paracetamol on 

poisoning deaths and liver transplant activity in England and Wales: 
interrupted time series analyses. BMJ 2013;346:f403 
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