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MATERIALS 

AllCancerFemale.SPT SpaceStat project   

ESTIMATED TIME  

15 minutes   

OBJECTIVE 

This tutorial will use the Mixed Model Regression method in SpaceStat software to explore the 
patterns in all cancer mortality rates among women, 1969-2002.  We will look for changing spatial 
patterns over time and see if some basic sociodemographic covariates can help to explain them.  
The mixed model approach will allow specified covariates to vary across broad U.S. regions. 

In this step we will explore the temporal trends in the cancer data, look at the distribution of the 
dependent variable, and examine covariate correlation. 

GETTING STARTED 

Open the project file AllCancerFemale.SPT, which contains all the data needed for this tutorial. 

 

STEP 1: MAKE A MAP OF THE RATES 

Click on the map icon on the SpaceStat toolbar.  Choose HSA_Boundary as the geography and rate 
as the Fill Color Dataset.  The Add to Map -> new map should be selected by default.  Click the OK 
button to create the map. 

 

Dialog options for creating the map of the all cancer rate 

http://www.biomedware.com/subdomains/biomed/files/tutorials/MixedModelRegressionPart2/AllCancerFemale.spt
http://www.biomedware.com/subdomains/biomed/files/tutorials/MixedModelRegressionPart2/AllCancerFemale.spt
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The default map coloring scheme is not the best choice for this data.  To improve the coloring 
scheme, right click on the Fill Color/pattern setting in the Legend and select the Properties option.  
In the properties dialog, choose a Color Mode that is Classified.  The default settings of 10 quantile 
categories with a diverging red/blue color scheme are fine.  Click the OK button to create the map. 
The definition of color categories is constant over time so that, for example, dark red represents 
exactly the same range of rates in every time-specific map.   Note that Alaska and Hawaii and a few 
other areas in each period are displayed with a hatched pattern, indicating suppressed data. 

 

Properties dialog after selecting a Classified color mode. 

STEP 2: ANIMATING THE MAP 

Click on the Play button to animate the map over time.  Do this several times, watching different 
sections of the country each time.  Does there appear to be some time period when many rates are 
high?  Does there appear to be some spatial clustering of high rates? How do these patterns change 
over time? 
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The animation play button for the map 

  

All cancer death rates at the start and end of the time period 

A comparison of maps from the first and last periods, shown here, suggests that the Northeast 
remains high, while there are increased rates over time along the West Coast and in a band of states 
from Ohio to Louisiana.  In fact, the West Coast states first develop a cluster of high rates but then it 
seems to diminish toward the end of the total period.  

STEP 3: EXAMINING THE DISTRIBUTION OF RATES 

In preparation for regression analysis, we’d like to examine the distribution of the rate dataset.  To 
do this, create a histogram by clicking on the histogram button in the SpaceStat toolbar.  In the 
dialog that opens, select the rate dataset and click the OK button to create the histogram. 
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Dialog settings for creating a histogram of the rate dataset 

You can animate this histogram over time by clicking on the play button as you did with the map.  
We can see that the distribution of the rate dataset appears to be normal for every time period, a 
required assumption for our model. 

 

A histogram shows that the rates appear to be normal for each time period 
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STEP 4: EXAMINING THE CORRELATION OF COVARIATES 

The scatterplot is the best tool in SpaceStat for examining the correlation of variables.  Create a 
scatterplot by clicking on the scatterplot icon in the SpaceStat toolbar.  In the dialog that comes up 
select pcincome and pctcoled as the two variables and click the OK button to create the 
scatterplot. 

 

Settings for the dialog to create the correlation scatterplot 

The scatterplot that is created can be animated over time by pressing the play button to look at how 
the correlation changes.  The Graph statistics window displays the correlation coefficient of the two 
variables for the particular time period selected.  As you can see in the following screen shot, the 
correlation between pcincome and pctcoled is very high (0.785 in 2000). 
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A scatterplot examining the correlation between pcincome and pctcoled 
(Note the correlation coefficient of 0.785 in 2000) 

You can create scatterplots to examine each pairwise combination of covariates.  We have 
summarized the results for correlation of the covariates below in a chart showing their values in 
2000.  Correlations across the covariates for any specific year are acceptably low, with the possible 
exception of pctpoor and pctcoled.  We will exclude pctcoled from the analysis because of this high 
correlation. 

 pcturban2k pctfemhh2k mdratio2k pcincome2k pctpoor2k pctcoled2k crowded2k 

Pcturban2k 1 0.215 0.511 0.531 -0.229 0.51 0.28 

Pctfemhh2k 0.215 1 0.114 -0.193 0.611 -0.13 0.39 

Mdratio2k 0.511 0.114 1 0.642 -0.266 0.635 0.022 

Pcincome2k 0.531 -0.193 0.642 1 -0.696 0.785 -0.16 

Pctpoor2k -0.229 0.611 -0.266 -0.696 1 -0.426 0.511 

Pctcoled2k 0.51 -0.13 0.635 0.785 -0.426 1 0.023 

Crowded2k 0.28 0.39 0.022 -0.16 0.511 0.023 1 

Correlation coefficients for the covariates in the year 2000 
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