Missing Data Example 1

The exercises below are based on a simulated randomized trial. 500 subjects were randomized (1:1) to receive either treatment (trt) 0 or 1. The primary endpoint for the trial is quality of life which was measured at baseline prior to randomization (base_qol) and at yearly intervals for 4 years (time 1-4).  We will use three data sets (data1.csv, data2.csv, and data3.csv). Each of the datasets has 6 variables: 
id - an indicator of the subject
age – the subjects age in years at baseline
trt - the randomized treatment assignment (0 or 1)
base_qol - the subjects’ pre-randomization quality of life
qol - the post-randomization quality of life
time - the post-randomization time in years

1. Use the data set labeled “data1” to complete the following.
a. Fill in the frequencies (%) of participants with the following mutually exclusive missing data patterns
	Missing Timepoints
	Trt 0 (n(%))
	Trt 1 (n(%))

	No missing
	
	

	Missing Time 4 only
	
	

	Missing Time 4, Time 3 only
	
	

	Missing Time 4, Time 3, Time 2 only
	
	

	Missing Time 4, Time 3, Time 2, Time 1
	
	



b. Fill in the table for treatment comparisons at time 4 using the specified models.
	Model
	Trt 0 Mean
	Trt 1 Mean
	Diff in Means
	SE of Diff
	p-value

	Ttest
	
	
	
	
	

	ANCOVA*
	
	
	
	
	

	Mixed Model^
	
	
	
	
	


*analysis of covariance only uses time 4 outcome data and is adjusted for baseline qol and age
^Mixed model includes baseline qol, age, treatment, time and treatment by time interaction
		

c. Why are the results from the ttest different than those from the ANCOVA and mixed model?


Data1 represented the full data where everyone was followed to completion and assessed at each timepoint.  Data2 and Data3 are subsets of data1 with missing data from dropout (i.e., if a subject dropped out, no subsequent assessments would be obtained).
2. Use the data set labeled “data2” to complete the following.
a. Fill in the frequencies (%) of participants with the following mutually exclusive missing data patterns
	Missing Timepoints
	Trt 0 (n(%))
	Trt 1 (n(%))

	No missing
	
	

	Missing Time 4 only
	
	

	Missing Time 4, Time 3 only
	
	

	Missing Time 4, Time 3, Time 2 only
	
	

	Missing Time 4, Time 3, Time 2, Time 1
	
	



b. Fill in the table for treatment comparisons at time 4 using the specified models.
	Model
	Trt 0 Mean
	Trt 1 Mean
	Diff in Means
	SE of Diff
	p-value

	Ttest
	
	
	
	
	

	ANCOVA*
	
	
	
	
	

	LOCF**
	
	
	
	
	

	Mixed Model^
	
	
	
	
	


*analysis of covariance only uses time 4 outcome data and is adjusted for baseline qol and age ** Use a ttest at time 4 with imputed data.
^Mixed model includes baseline qol, age, treatment, time and treatment by time interaction

c. Comment on the missing data patterns in 2a.  


d. Is the data missing completely at random (MCAR)?


e. Of those presented in 2b, which analysis was most appropriate? Why? 


f. What assumption does LOCF make about the missing data? 



g. What is your best guess at the missing data mechanism? Why?




3. Use the data set labeled “data3” to complete the following.
a. Fill in the frequencies (%) of participants with the following mutually exclusive missing data patterns
	Missing Timepoints
	Trt 0 (n(%))
	Trt 1 (n(%))

	No missing
	
	

	Missing Time 4 only
	
	

	Missing Time 4, Time 3 only
	
	

	Missing Time 4, Time 3, Time 2 only
	
	

	Missing Time 4, Time 3, Time 2, Time 1
	
	



b. Fill in the table for treatment comparisons at time 4 using the specified models.
	Model
	Trt 0 Mean
	Trt 1 Mean
	Diff in Means
	SE of Diff
	p-value

	Ttest
	
	
	
	
	

	ANCOVA*
	
	
	
	
	

	LOCF**
	
	
	
	
	

	Mixed Model*^
	
	
	
	
	


*analysis of covariance only uses time 4 outcome data and is adjusted for baseline qol and age ** Use a ttest at time 4 with imputed data.
^Mixed model includes baseline qol, age, treatment, time and treatment by time interaction


c. Comment on the missing data patterns observed in question 3a.  




d. Compare the treatment means from the ttest row in question 3b to the treatment means from the ttest row of question 1b. 




e. Is the missing data missing completely at random (MCAR)?




f. If not, what is your best guess at the missing data mechanism? Why?


