
 

   

 
Syllabus- Didactic Session: Missing Data  
 
Objective: This goal of this short course is to provide students with a basic knowledge of the potential 

implications of missing data on their data analyses as well as potential solutions. We will begin by discussing 

different types of mechanisms that can generate missing data. This will lay the groundwork for discussions of what 

types of missing data scenarios can be accommodated by each missing data method discussed subsequently. 

Simple missing data procedures such as list-wise deletion and last observation carried forward method  will be 

described next as well as the problems they can create in terms of bias and loss of efficiency. Furthermore we will 

explore some slightly more complicated procedure such as likelihood based approach, mean imputation, multiple 

imputations and the assumptions required for valid inferences for each.  More detailed focus will be spent on 

implementation of the procedure MI package in SAS. We will finish with a discussion of missing data mechanisms 

that are not missing at random (NMAR) and how to address these concerns as you prepare your own results for 

publication. This will include a review the newest guidelines from the US Food and Drug  Administration and 

National Academy of Sciences on the prevention and treatment of missing data in clinical trials (N Engl J Med 

367;14 2012). 

 
Course Outline: 
1. How are missing data generated and why should we care? 

a. Item non-response and unit non-response 
b. Discuss about bias, efficiency, and uncertainty  
c. Discuss and review the newest guidelines from the US Food and Drug Administration and 

National Academy of Sciences on the prevention and treatment of missing data in clinical trials 
2.  Missing data mechanism 

a. Missing completely at random 
b. Missing at random 
c. Missing not at random 

3. Traditional methods dealing with missing data 
a. Listwise deletion (complete case analysis) 
b. Pairwise deletion (available case) 
c. Dummy variable adjustment 
d. Single Imputation using replacement with means, regression, and hot deck 

4. Novel approach 
a. Maximum likelihood 
b. Multiple Imputation 
c. Inverse Probability weighting 

5. Multiple Imputation 
a. Multiple Imputation under multivariate normal model 
b. Multiple Imputation with categorical and non-normal data 

6. Missing not at random  
a. Selection model 
b. Pattern mixture model 

 
Participants: 

 Basic understanding about statistical analysis such as simple regression analysis and basic knowledge 
about SAS 


