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Background 
 The interface between a SAS data set and an ordinary SAS procedure (e.g., PROC REG 
or PROC GLM) is straightforward—specify the data set, identify the dependent and independent 
variables, and choose some options.  With PROC MIXED, however, a user must spend some 
time rearranging the data.  There are two major steps in data rearrangement.  The first of these is 
to create a “stacked” data set.  The second is to code variables to specify the within-subjects 
factors.  We deal with each in turn. 
 

1.1 Creating a Stacked Data Set. 
 In order to use PROC MIXED, a data set needs to be reconfigured from one in which 
each independent observation constitutes an individual row into one in which the dependent 
variables are “stacked.”  In the stacked data set, each observation has multiple rows—one row 
for each of the dependent variables in the repeated measures.  If you have a large number of 
variables in the original data set, you should consider creating a new and smaller data set that 
contains only those variables that you need for analysis.  These variables are: (1) an observation 
ID variable (a variable that has a unique value for each observation in the data set); (2) all of the 
predictor variables for the most general model; and (3) the repeated-measures variables. 
 There are two major ways to create a stacked data set in SAS.  The first of these is to 
create it interactively using the Analyst application.  The second is to write SAS code for the 
purpose.  We illustrate both approaches, starting with the Analyst application. 
 

1.1.1 Create a Stacked SAS Data Set Using the Analyst Application. 

1.1.1.1 Start the Analyst application. 
 From the main SAS menu, select Solutions  Analysis  Analyst as illustrated in 
Figure 1.1. 
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Figure 1.1 Starting the Analyst application. 

 
 

1.1.1.2 Open the SAS data set to be reconfigured. 
 The data set that you open in this step must have each observation as a separate row.  
Open the data set by going to the File menu.  There are two ways in which you can browse 
through you files to find the SAS data set.  If you select the “Open …” option, you can navigate 
to your file using the operating system folder names (see Figure 1.2).  If you select “Open By 
SAS Name,” then you will browse using SAS Libnames.  Note that if your data set is a 
temporary data set stored in the SAS “work” area, then you should select “Open by SAS Name.” 
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Figure 1.2 Opening a SAS data set in the Analyst application. 

 
 
 Figure 1.3 shows the result of opening a SAS data set.  This is a study of a response to 
research compound RU28313 and a vehicle control studied in the same rats over four time 
points—immediately before infusion (Time 0) and then 30, 60, and 120 minutes after infusion. 
 

Figure 1.3 Example of a SAS data where each row is an independent observation. 
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1.1.1.3 Stack the columns. 
 Here select Data  Stack Columns from the SAS menu in the Analyst application (see 
Figure 1.4).  A window will appear that lists the variables in the data set (see Figure 1.5).  Select 
the repeated measures variables and then click the “Stack” button.  You will also want to give a 
name to the new, stacked variable.  If you do not give it a name, it will be called “_Stack_.” 
 

Figure 1.4 Select "Stack Columns" from the Data menu. 

 
 
 
 Figure 1.5 shows the window for 6the current example.  Variables Time0 through 
Time120 will constitute the new stacked column.  We will call the new variable “Response” (not 
shown in the figure). 
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Figure 1.5 Select the repeated measures variables and then give a name to the stacked 
column. 

 
 
 

1.1.1.4 Save new stacked data set. 
 After you click the “OK” button from the dialog window shown previously in Figure 1.5, 
a window will appear with the stacked SAS data set.  (See the bottom portion of Figure 1.6).  
The stacked data set will contain all of the variables in the original data set.  (Verify that the 
values of Subject and Drug in the original data set from Figure 1.3 are contained in the new, 
stacked data set in Figure 1.6).  The values for the repeated measures variables Time0, Time30, 
Tome60, and Time120 now appear in the stacked column called “Response.”  Finally, the 
stacked data set will contain a variable called “_Source_” that gives the original variable name 
for the value of Response. 
 SAS will not automatically save the new data set.  Hence you should click on the stacked 
data set window to make it active and then open the File menu (see Figure 1.6).  If you then 
select “Save As …”, you can browse and navigate using the operating system folder names.  If 
you select “Save as BY SAS Name …” then you will navigate using SAS Libnames. 
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Figure 1.6 Save the stacked data set. 

 
 

1.1.2 Creating a Stacked Data Set Using SAS Code. 
You can also create a stacked SAS data set using SAS code.  The key here is to use an 
“OUTPUT” statement to create several rows from the same independent observation.  Make 
certain that you keep track of the variables from which the stacked variable is created.  This will 
become very important later when you are writing the model for the within-subjects factors. 
Table 1.1 gives an example of SAS code that would generate the same stacked data set as 
illustrated previously using the Analyst procedure. 
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Table 1.1 SAS Code to generate a stacked data set. 

DATA RU28318_Stacked; 
 SET qminrm.RU28318; 
 * - variable _Source_ contains the name of the 
  original repeated measures variable; 
 LENGTH _Source_ $7; 
 _Source_='Time0';   Response=Time0;   OUTPUT; 
 _Source_='Time30';  Response=Time30;  OUTPUT; 
 _Source_='Time60';  Response=Time60;  OUTPUT; 
 _Source_='Time120'; Response=Time120; OUTPUT; 
 * - drop the original repeated measures variables 
  (this is not necessary); 
 DROP Time0 Time30 Time60 Time120; 
RUN; 
 
 

1.2 Specifying the Within-Subjects Design 
 In the REPEATED statement in PROC GLM, the user specifies the within-subjects 
design according to the order of the variables in the MODEL statement.  In PROC MIXED, the 
user will usually create new variables in the stacked data set to specify the within-subjects 
design. 
 Return to the original RU28318 data set in Figure 1.3 and its stacked equivalent in Figure 
1.6.  There is one between-subjects factor, Drug, with levels of RU28318 and Vehicle.  The 
within-subjects factor could be called Time with levels of 0, 30, 60, and 120.  In the stacked data 
set in Figure 1.6, we could use the variable _Source_ as the within-subjects variable but that 
strategy would be inefficient.  Variable _Source_ would be treated as a strictly categorical 
variable, implying that Time120, say, could be placed between Time0 and Time30 with no loss 
of information. 
 Instead we would want to retain the numeric information contained by the time points, so 
a polynomial regression would be a satisfactory model.  To fit a polynomial, we must first create 
a new numeric variable in the stacked data set.  Let us call this new variable “Time,” and it will 
have a value of 0 when variable Response was taken from variable Time0, a value of 30 when 
taken from Time30, a value of 60 when taken from Time60 and, finally, 120 when taken from 
Time120.  We could then compute the polynomials of variable Time. 
 Again, there are two ways to create these new variables—writing SAS code or using the 
Analyst procedure.  An example of SAS code that creates variable Time along with its square 
and cube is provided in Table 1.2  Note that one could have incorporated this code into that 
which created the stacked data set in the first place (Table 1.1). 
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Table 1.2 An example of SAS code to create a within-subjects design. 

DATA RU28318_Stacked; 
 SET RU28318_Stacked; 
 IF _Source_='Time0' THEN Time=0; 
 ELSE IF _Source_='Time30' THEN Time=30; 
 ELSE IF _Source_='Time60' THEN Time=60; 
 ELSE Time=120; 
 Time_Squared = Time*Time; 
 Time_Cubed = Time*Time*Time; 
RUN; 
 

1.2.1 Specifying the within-subjects design using Analyst. 
 To use Analyst, open the application as before (see Figure 1.1) and open the stacked data 
set (see Figure 1.2).  To create new variables in Analyst, you must first change the mode of 
viewing the data set from “Browse” model to “Edit” mode.  This will allow you to create and 
save new variables.  To change modes, make certain that the Analyst application is active, then 
select Edit  Mode  Edit as illustrated in Figure 1.7.  
 

Figure 1.7 Changing the mode of a SAS data set in Analyst from “Browse” to “Edit.” 

 
 
 Once the mode of the stacked data set has been set to Edit, one can create new variables 
by either recoding the values of existing variables or computing new variables.  To recode 
values, select Data  Transform  Recode Values as shown in Figure 1.8. 
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Figure 1.8 Recoding variable values in Analyst. 

 
 
 A dialog window will appear that allows you to choose the variable to recode, the name 
of the new variable, and type of the new variable (numeric versus character).  An example of this 
dialog for the stacked RU28318 data is given in Figure 1.9.  Here we will recode the values for 
variable _Source_ into a new, numeric variable called Time. 
 

Figure 1.9 Initial dialog window for recoding a variable in Analyst. 

 
 
 The next window in Analyst (see Figure 1.10) will give the values of the original variable 
(_Source_ in this case) and you will need to enter the values for the new recoded variable 
(Time). 
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Figure 1.10 Dialog window for entering recoded values. 

 
 
 To use the compute facility in Analyst select Data  Transform  Compute.  A dialog 
window appears in which you should name the variable and give its formula (see Figure 1.11).  
A large number of special SAS functions are also available in this window. 
 

Figure 1.11 Compute dialog window in Analyst. 
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