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Paper PH-86 

You've used FREQ, but have you used SURVEYFREQ? 
Charlotte Baker, Florida Agricultural and Mechanical University  

ABSTRACT 
PROC FREQ is a well utilized procedure for descriptive statistics.  If the data being analyzed is from a complex 
survey sample, it is best to use the PROC SURVEYFREQ procedure instead.  Other than the SAS® documentation 
on PROC SURVEYFREQ, few user examples exist for how to perform analyses using this procedure.  This paper will 
demonstrate why PROC SURVEYFREQ should be used and how to implement it in your research. 

INTRODUCTION 
Calculating descriptive statistics is one of the first steps when familiarizing yourself with a new data set, cleaning 
data, or conducting analyses. The frequency is an important summary measure that is typically used for assessing 
categorical data and continuous data that does not have many unique values. We may want to find out how many 
observations meet certain criteria (the frequency), identify associations between two or more variables with a chi-
square statistic, or find out more about a subset of the population. PROC FREQ is the first tool that many SAS®  
users learn to do these things. However, if the data was created with multi-stage probability sampling and is intended 
to be used as such, PROC SURVEYFREQ is the better tool. 

Multi-stage probability sampling is the combined use of various sampling methods, including cluster sampling and 
stratified sampling, to collect information on multiple segments of a population in order to ensure truly random but 
representative selection. Weights can be applied to this data to provide regional or national estimates while taking 
into account known distributions of age, sex, race, etc. For this paper, we will refer to this entire sampling process as 
complex survey sampling. Many national health surveys, such as the Behavioral Risk Factor Surveillance System 
(BRFSS) and the Healthcare Cost Utilization Project Kids Inpatient Database (HCUP KID), utilize complex survey 
sampling to produce data that represents the health status of the entire United States. 

This paper will discuss some considerations for writing and running PROC SURVEYFREQ code, and important 
output to pay attention to and interpret as you implement PROC SURVEYFREQ in your research. 

FREQUENCIES FOR A COMPLEX SURVEY 
To obtain the best results for frequencies using PROC SURVEYFREQ, we begin with the complete original data set. 
This data set should include variables representing strata, weights, and clusters that were utilized in the sampling. 
Some data sets may not include all three of these, but if they are present they should be taken into account. Using 
the entire set ensures that any descriptive statistics or other analysis will appropriately take advantage of the 
sampling design.  

DIFFERENCES IN THE PROC SURVEYFREQ AND PROC FREQ CODE 
The basic structure of PROC SURVEYFREQ code has some similarities to the PROC FREQ, but also has several 
key differences. 

PROC FREQ <options> ; 
BY variables ; 
EXACT statistic-options </ computation-options> ; 
OUTPUT <OUT=SAS-data-set> options ; 
TABLES requests </ options> ; 
TEST options ; 
WEIGHT variable </ option> ; 
RUN; 
 
PROC SURVEYFREQ <options>; 
BY variables ; 
CLUSTER variables ; 
REPWEIGHTS variables </ options> ; 
STRATA variables </ option> ; 
TABLES requests </ options> ; 
WEIGHT variable ; 
RUN; 
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The differences are highlighted in yellow above. As we have already discussed, PROC SURVEYFREQ takes into 
account sampling clusters and strata that PROC FREQ cannot. This is the primary reason for using PROC 
SURVEYFREQ instead of using PROC FREQ. The only required statements for either procedure are the PROC 
statements and RUN. It is good practice to specify what data set the procedures are to use. If more than one-way 
tables are necessary or we only need information on specific variables, the TABLES statement is also required. For 
PROC SURVEYFREQ, there can only be one WEIGHT statement. However, multiple TABLES, STRATA, 
REPWEIGHTS, or CLUSTER statements can be used in the same PROC step. The STRATA, CLUSTER, and 
WEIGHT statements are only necessary if the data contains strata, clusters, or weights respectively. If using replicate 
weighting, no STRATA or CLUSTER statements are needed. 

EXAMPLES 
The three examples in this paper are based on the following scenario. We are conducting a study using the 2012 
BRFSS data from the Centers for Disease Control and Prevention (CDC). All data used in these examples is freely 
available and the location of the data can be found in the References section of this paper. 

The following three examples demonstrate three situations in which to use PROC SURVEYFREQ for survey data. All 
examples use the 2012 BRFSS data from the Centers for Disease Control and Prevention. This data is freely 
available and the location of the data can be found in the References section of this paper. All three examples work 
through the basic steps of a conducting a study that is meant to describe the relationship between diabetes and 
arthritis among sedentary people in the United States in 2012. For this study, the alpha level for significance testing is 
0.05. 

According to the CDC, the variable _LLCPWT should be used as the weight variable, _STSTR should be used as the 
stratification variable, and _PSU should be used as the cluster variable. We will use the variable _DRDXAR1 for 
arthritis, modify the variable DIABETE3 for diabetes, and modify the variable _TOTINDA for sedentary lifestyle. The 
modifications will be used only to create two level variables for this analysis. 

Example 1 

We are interested in finding out how many residents of the United States have ever been diagnosed with arthritis and 
how many have ever been diagnosed with non-gestational diabetes. We are also interested in finding out how many 
people have not exercised in the last 30 days (the study definition of sedentary). 

If we were to use PROC FREQ and the weight variable _LLCPWT our code might look like this: 

DATA brfss2; 
SET brfss; 
DIABETES = DIABETE3; 
IF DIABETES in (2, 3, 4, 7) then DIABETES = 0; 
IF DIABETES = 9 THEN DIABETES = .; 
IF _TOTINDA = 9 THEN _TOTINDA = .; 
RUN; 
 
PROC FREQ data = brfss2 ; 
TABLES _DRDXAR1 DIABETES _TOTINDA; 
WEIGHT _LLCPWT; 
RUN; 
 

If we use PROC SURVEYFREQ, our code might look like this: 

PROC SURVEYFREQ data = brfss2; 
CLUSTER _PSU ; 
STRATA _STSTR ; 
TABLES _DRDXAR1 DIABETES _TOTINDA; 
WEIGHT _LLCPWT ; 
RUN; 
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We obtain the following results from PROC FREQ: 

 
Output 1. Arthritis, Diabetes, and Sedentary Lifestyle Weighted Frequency Output from PROC FREQ 
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We obtain the following results from PROC SURVEYFREQ: 

 

 
 

Output 2. Arthritis, Diabetes, and Sedentary Lifestyle Weighted Frequency Output from PROC SURVEYFREQ 

While the weighted frequencies obtained from PROC FREQ (Output 1) and PROC SURVEYFREQ (Output 2) appear 
to be equal, we know those obtained from PROC SURVEYFREQ are more accurate for the nationally weighted 
estimate because they take into account the strata and clusters. The “Sum of Weights” in the first table of results from 
PROC SURVEYFREQ gives the total weighted population size.  
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Example 2 

We now want to look at the relationship between diabetes and arthritis for the entire population before we focus on 
just those that are sedentary. 

Our PROC SURVEYFREQ code might look like this: 

PROC SURVEYFREQ data = brfss2; 
CLUSTER _PSU ; 
STRATA _STSTR ; 
TABLES _DRDXAR1*DIABETES ; 
WEIGHT _LLCPWT ; 
RUN; 
 
 

From the above code, we obtain the following results: 

 

 
 

Output 3. Output from Crosstabulation of Arthritis and Diabetes in PROC SURVEYFREQ 

Unlike the default PROC FREQ output, PROC SURVEYFREQ does not provide a 2x2 table with row and column 
percentages for the results. However, the default output for PROC SURVEYFREQ does include the weighted 
frequencies and percentages for each group so one can obtain the same data as needed. 

The results show some overlap between arthritis and diabetes in our BRFSS data. There are people who have 
arthritis and diabetes. We want to see if this relationship is statistically significant. For this, we use the chi-square test 
statistic. We add the CHISQ option to the TABLES statement just as we would with PROC FREQ. The CHISQ option 
in PROC FREQ provides a Pearson chi-square value by default while the CHISQ option in PROC SURVEYFREQ 
provides a Rao-Scott chi-square value by default. 

PROC SURVEYFREQ data = brfss2; 
CLUSTER _PSU ; 
STRATA _STSTR ; 
TABLES _DRDXAR1*DIABETES / CHISQ ; 
WEIGHT _LLCPWT ; 
RUN; 
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The following table (the third table of results) is found under the crosstabulation table when the CHISQ option is 
requested: 

 

 
 

Output 4. Chi-Square Results from Crosstabulation of Arthritis by Diabetes in PROC SURVEYFREQ 

We see that the Rao-Scott chi-square value 4300.8712 has a p-value of <.0001. Because that p-value is less than 
our designated alpha level of 0.05, we say that there is a significant relationship between diabetes and arthritis in the 
United States population. 

Example 3 

Now that we have evaluated our variables individually and looked at the cross-tabulation results of arthritis by 
diabetes, we are ready to answer our main research question. We want to know if there is a relationship between 
diabetes and arthritis among sedentary people in the United States. We can find an unadjusted answer using PROC 
SURVEYFREQ. 

If we did not have data from complex survey sampling, we might create a new data set that only contains sedentary 
people. Because we do have this type of data, we stratify the data instead so that we can continue taking advantage 
of the complex survey sampling structure. Our variable for being sedentary (_TOTINDA) already has two levels. If it 
did not, we would create a variable for sedentary that did have two levels and use it for this analysis. Instead of using 
a BY statement, we create a three-way table in order to take advantage of the complex survey sample. We continue 
to ask for the chi-square test statistic so that we can see if any relationship is significant. 

PROC SURVEYFREQ data = brfss2; 
CLUSTER _PSU ; 
STRATA _STSTR ; 
TABLES _TOTINDA*_DRDXAR1*DIABETES / CHISQ ; 
WEIGHT _LLCPWT; 
RUN; 

 

In the output, we look for the specific results of interest. In this case we are looking for the results that begin with 
“_TOTINDA = 0” (or “_TOTINDA=No physical activity or exercise in last 30 days” if you are using the BRFSS 
provided formats). 
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Output 5. Selected Three Way Table Output from PROC SURVEYFREQ 

The results of this PROC SURVEYFREQ indicate that for sedentary people there is a significant relationship between 
diabetes and arthritis (Rao-Scott chi-square 1205.9972, p <.0001). We do not have to refer to the results that begin 
with “_TOTINDA=1” as they are not of interest for this analysis. 

COMPUTING CONSIDERATIONS 
When considering using PROC SURVEYFREQ for health data we have to consider the available computing power 
including the amount of RAM available. In our experience, this is less of an issue when attempting to use PROC 
SURVEYFREQ on small data sets (less than 10000 observations). However, if using larger datasets, running 
analyses can sometimes slow the computer down and may indeed prevent the usage of the computer while analyses 
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are running, particularly for situations such as example three above. Greater processing speed and RAM on a single 
computer or availability of a remote server to run analyses may be necessary. 

CONCLUSION 
PROC SURVEYFREQ is a tool that should be in every programmers toolbox if they utilize data that comes from 
complex survey sampling techniques. It allows the incorporation of the strata, replicate weights, and clusters that 
cannot be taken into account with PROC FREQ. PROC SURVEYFREQ is capable of assisting anyone with 
calculating descriptive statistics for categorical data and some continuous data prior to completing other analyses. 
Knowing how to use PROC SURVEYFREQ and other PROC SURVEY techniques eliminates the need for using 
alternative software for survey analysis. 
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