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Missing/mis-measured data

Messy data!

• Uncaptured exposures 
– e.g. over-the-counter medications, hospital in-patient and out-patient medications

– Misclassification

• Missing data
– Empirical research comparing EHR with other data (Marston et al, 2010, PDS)

• Smoking, alcohol MNAR, Blood pressure MAR

– Measurement process correlated with health status

• Multiple Imputation 
– Flexible, powerful

– Combinations of MI and other approaches? 

• Complete-case, missing indicator

– Repeated irregular measurements - added complexity



Unmeasured confounding

• Lots of uncaptured variables
– E.g. Diet, lifestyle

• Instrumental Variables
– Physician preference, distance to facility

• Regression discontinuity 
– Exploit thresholds

– E.g. treat with statin if 10-year CVD risk >10%. 

– E.g. policy to have a named GP for people > 75.

• (PS) calibration
– Link subsample to richer data

• Sensitivity analysis

• Better use of captured data
– High-dimensional PS, machine learning



Time-varying data

Single timepoint exposure

• Defining “start of follow-up” for control subjects

• What to do when patients change exposure status

Exposures varying over time

• Time-varying confounding

• MSM, G-computation, G-estimation, etc.

• Keyser et al., 2014, Eur J Epidemiol
– Found Cox models gave similar answers to MSMs (much more complex)

– Lack of data on the precise time-dependent confounders

– EHR data unsuitable?



Other issues 

Data linkage issues

• Linkage errors can introduce bias into the analysis

• Important for analyst to have information on quality of the linkage 
(e.g. match rank (deterministic) or match weight (probabilistic)

• Interesting theoretical work 

• But… we rarely do the linkage

Determining drug exposure periods

• Very complex

• Different (deterministic) algorithms can lead to quite different 
exposure periods

• Information on prescriptions only


