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Missing data is common in health research and must be dealt with before and during analysis. Missing data
is a topic of active research. Many publications discuss the causes and patterns of missing data, as well as
statistical and practical approaches. Some resources are listed below.

Multiple Imputation

Multiple imputation is a common way to deal with missing data.

Imputation means filling in a missing data point with a value. In the past, it was common to fill in “holes” in
the data with the mean of a variable’s available values. This approach, called single imputation, leads to
underestimation of a variable’s variance, since one presumed value is standing in for many different unknown
values. It can lead to erroneous inference because too many statistical tests return significant results.

Multiple imputation (MI) uses regression on other variables in the data set to generate plausible values where
data are missing. It also makes sure there’s some variance in the predicted plausible values. The process
includes the following steps:

1. An MI program creates, say, 30 completed data sets, each one including a different dose of random
noise

2. The analyst then runs her analysis (e.g., linear mixed model for repeated measures) on each one of
the 30 data sets separately

3. The results of each of those 30 analyses are averaged. There’s a special formula to make sure the
standard errors of estimates take into account the extra uncertainty

Most major statistical programs can assist with the generation of multiply imputed data sets and the
combination of repeated analyses. Two common software options are PROC MI in SAS and the mice package
in R.

Resources

This page includes publications and tools that our consultants have found useful. For more information on
this topic, including advice about how to apply it in your research, consider scheduling a consultation with a
biostatistician.

While we hope this resource list serves as a helpful starting point for other researchers, we provide no
guarantee of its comprehensiveness or of the accuracy or reliability of the works cited. If you have concerns
or suggestions to improve this page, please contact us.
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