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Outline

Why use survey procedures

Key survey design features

Examples:
• PROC SURVEYFREQ

• PROC SURVEYMEANS

• PROC SURVEYLOGISTIC

• PROC SURVEYREG
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What is a survey?

A sample of individuals to represent a population:

Examples: National Health and Nutrition Examination 
Survey, National Health Interview Survey
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Why do we need to use survey procedures?

To take into account the design of the survey
• Sampling

• Weighting
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Why do we need to use survey procedures?

Sampling
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Sampling

Simple random

Stratified
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ClusterStratified

Sampling
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Sampling

Individuals within clusters are similar
• Overestimate variance – significance
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Weighting

Weight: a value indicating the number of people the 
respondent represents
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Weighting

Weight: a value indicating the number of people the 
respondent represents

Weight

CA - 39,809,693    

CHIS - 24,031    
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Weighting

Corrects for:

• differing probability of sampling in different clusters 
or strata

• nonresponse 
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Key SAS Survey Design Features

• Stratification: STRATA statement

• Clustering: CLUSTER statement

• Weighting: WEIGHT statement
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Key SAS Survey Design Features

Subpopulation analyses: 

DOMAIN statement or “flag” variables
• Do not use “where”, “by”, or “if” to subset data
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Examples- NHANES and CHIS

National Health and Nutrition Examination Survey 
(NHANES)

• stratified, cluster design

• in person survey

• one weight per person
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Examples – NHANES and CHIS

California Health Interview Survey (CHIS)

• stratified random sample

• telephone survey

• replicate weights
• 80 weights per person
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SAS code!
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PROC SURVEYFREQ -syntax

proc surveyfreq data=dataset varmethod=taylor;

strata stratum;

cluster PSU;

weight weightvar;

tables agegrp;

run;

proc freq data=dataset;

tables agegrp;

run;

Taylor is the 
default
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PROC SURVEYFREQ – NHANES example

proc surveyfreq data=NHANES;

strata sdmvstra;

cluster sdmvpsu;

weight WTINT2YR;

tables ridreth3/ cl;

run;

proc freq data=NHANES;

table ridreth3/binomial (level=1) cl;

run;

Confidence limits
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Results with and without adjusting for survey factors

Race/ethnicity Without survey procedures With survey procedures

n Percent 95% CI n Percent 95% CI

Mexican 
American

1730 17.0 16.3, 17.7 1730 11.1 6.8, 15.3

Other Hispanic 960 9.4 8.9, 10.0 960 6.0 3.8, 8.3

NH White 3674 36.1 35.2, 37.0 3674 62.2 54.5, 70.0

NH Black 2267 22.3 21.5, 23.1 2267 12.1 8.4, 15.8

NH Asian 1074 10.6 10.0, 11.2 1074 5.2 3.9, 6.5

other 470 4.6 4.2, 5.0 470 3.4 2.4, 4.4



SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.

PROC SURVEYFREQ- CHIS example
Does hypertension differ by gender?

proc surveyfreq data=CHIS varmethod=jackknife;

weight rakedw0;

repweight rakedw1-rakedw80 / JKCOEFS=1 ;

tables srsex * ab29 / row cl nototal chisq ;

run;

Gender
Hypertension Chi-squareRow percent
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Reminder: Don’t 
subset the data
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PROC SURVEYMEANS- CHIS example

Does the frequency of walking for leisure differ by age?

proc surveymeans data=CHIS varmethod=JACKKNIFE;

weight rakedw0;

repweight rakedw1-rakedw80 / JKCOEFS=1 ;

var AD41W ;

domain SRAGE_P1 ;

run;

Domain = group(s) of interest
SRAGE_P1 = age

AD41W = how often walked 
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Results



SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product names are trademarks of their respective companies.

PROC SURVEYLOGISTIC – CHIS example

Are you more likely to not have a usual source of care if you are 
uninsured?

proc surveylogistic data=CHIS varmethod=JACKKNIFE;

weight rakedw0;

repweight rakedw1-rakedw80/JKCOEFS=1;

class uninsured (ref='Insured’)/ param=ref;

model nousual (descending) = uninsured ;

format uninsured unins.;

run;
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PROC SURVEYREG DATA = NHANES;

STRATUM sdmvstra;

CLUSTER sdmvpsu;

WEIGHT mec10yr;

DOMAIN set;

CLASS hi;

MODEL lbxcot=hi / solution clparm;

run;

PROC SURVEYREG – NHANES example

Does cotinine differ by health insurance status?

hi = health insurance 

Confidence limits
Requests 
parameter estimates
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Conclusion

• Survey is a sample of the population

• Adjust for the survey design features in SAS

• Examples using CHIS and NHANES data



Thank you!
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