
The Medicare Current Beneficiary Survey (MCBS) is a continuous, 
multipurpose survey of a nationally representative sample of the Medicare 
population, conducted by the Centers for Medicare & Medicaid Services 
(CMS) through a contract with NORC at the University of Chicago. The 
MCBS contains approximately 2,000 variables on a variety of topics such as 
health status and functioning, health care use and expenditures, and health 
insurance coverage. In this poster, we describe the use of an Excel® -based 
data dictionary to automate codebook production for a large-scale survey in 
SAS®. While there is currently no process directly provided by SAS® for 
producing a survey codebook, other researchers have written survey 
codebook programs using this software and we build upon these efforts in 
the development of Excel® -driven codebooks. First, we define the main 
input columns in the data dictionary: the dataset name, variable name, 
variable label, question text, code frame, and format name. We then explain 
the use of SAS® to combine information from these input columns and the 
datasets to create a data dictionary-driven codebook. This process includes 
1) obtaining metadata from the data dictionary for variables of interest; 2) 
producing summary data for each variable; and 3) formatting the final 
codebook PDF. We also provide examples of key features of the codebook, 
such as listings of variable attributes, dataset attributes, and descriptive 
statistics. Finally, we propose several ideas to further enhance automated 
codebook production, including providing additional descriptive statistics 
and generating a codebook quality control (QC) report to expedite manual 
codebook review. 
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Introduction to the codebook

Codebook inputs 

The Medicare Current Beneficiary Survey (MCBS) is a continuous, 
multipurpose survey of a nationally representative sample of the Medicare 
population, conducted by the Centers for Medicare and Medicaid Services 
(CMS) through a contract with NORC at the University of Chicago. The 
MCBS collects data from Medicare beneficiaries at three points per year for 
four consecutive years. The data include topics related to health care 
access, health expenditures, health insurance coverage, health status and 
functioning, demographics, and satisfaction with health care. The MCBS 
data structure stores approximately 2,000 variables across 40 analytic data 
files. MCBS Limited Data Sets are available annually as well as an MCBS 
Public Use File. 

Given the complexity of the MCBS data structure, a logical first step in 
understanding what is captured by the questionnaire involves becoming 
familiar with data file characteristics, variable attributes, and response 
distributions. A codebook is one mechanism to facilitate such documentation 
and review of large-scale, complex survey data.

Codebooks generally serve two purposes. First, a codebook documents 
data file structure, contents, and variable code definitions. Second, a 
codebook functions as a handbook for survey researchers to use in coding 
responses (Lavrakas, 2008). Codebooks may be produced using a variety of 
software platforms, including Excel®, SPSS®, or SAS®.

In this poster, we describe the utilization of both Excel® and SAS® to 
automate codebook production. While SAS® does not currently have a 
codebook production capability available, we developed a codebook 
generation program based on the principles outlined in the University of 
North Carolina Population Center’s SAS® codebook macro article (UNC 
Carolina Population Center, 2010). The examples presented in this poster 
are specific to the MCBS; however, this effort can inform codebook 
production for surveys in general. 

The MCBS data dictionary is an Excel® file that documents key features of 
analytic data files and corresponding questionnaire information for each 
analytic variable. Data dictionary fields include variable attribute information, 
response options and code values, and question text and the questionnaire 
screen name at which the data are collected. The data dictionary is a road 
map in understanding how data move from the survey instrument to analytic 
data files. 

The MCBS data dictionary is also used to drive codebook production. The 
data dictionary contains valuable metadata that provides the key features of 
a codebook when coupled with the actual data and associated variable 
formats.

Below is a list of the data dictionary content that serves as inputs into MCBS 
codebooks: 
• Analytic data file name
• Analytic variable name
• Analytic variable label
• Analytic variable type 
• Question text
• Response options
• Variable format name

The following information from the analytic data files serves as inputs into 
MCBS codebooks:
• Number of observations (rows) in the data file 
• Frequency of each reported response option

Codebook generation program 

We run the codebook generation program as a process designed within 
SAS Enterprise Guide 7.1®. The codebook generation process is comprised 
of three steps, outlined below. 

An advantage of this codebook generation program is its flexibility. As long 
as the corresponding data dictionary has the appropriate input columns, the 
program can be used to create any codebook with minimal modification to 
the code. 

This step compiles general purpose (utility) macros used throughout 
codebook production. Functions include: 

• Parameter assertions (missingness, equality, existence)
• Obtain data file attributes
• Create lists and macro variable arrays

Macro Catalog Compilation 
REFERENCES

Using metadata from Excel® -based data dictionaries combined with attributes 
from analytic data files, we create codebooks that provide table-level and 
variable-level information about data collected in the MCBS. Because the data 
dictionary serves many functions within the MCBS project, building off of this 
file for codebook creation is an efficient use of resources. Additionally, 
implementing an Excel® -driven codebook creates a streamlined, efficient 
process that facilitates iterative review and updating of codebook input 
information without making significant updates to SAS® code. 

The following are necessary parts of codebook development and creation:

• Plan for multiple iterations of production and review
• Understand the relationship between the data dictionary and the codebook 

– unintended editing will have ramifications on what appears in the 
codebook 

• Once codebook framework is established, it is easy to refine stylistic 
features (e.g., text size, wording, etc.)

DISCUSSION 

• Include additional descriptive statistics for continuous response variables, 
including mean and median values, minimum and maximum values, and 
quartile ranges 

• Include universe statements that are at the variable-level instead of at the 
table-level

• Develop cookbook quality control (QC) report to expedite manual review. 
QC steps may include confirming variable names and labels are not 
truncated, frequencies and descriptive statistics are not null, and a cross-
check of the number of variables in the data dictionary against the number 
appearing in the codebook

• Increase flexibility of the codebook program to meet the needs of different 
data delivery products. For example, it may be useful to display other data 
dictionary columns for different data delivery products.

• Update the formatting of the codebook to ensure 508 compliance 
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Codebook Generation Macro

This step compiles the macro used to generate the codebook PDF. Steps 
executed by this macro include:

• Obtain metadata from data dictionary input columns
• Obtain table attributes and variable-level statistics from analytic files
• Combine above input information to create content for codebook report

Run Codebook Program

Codebook Field Description Source

Analytic Table Name of the analytic file Data dictionary
Universe Statement Contents and purpose of the 

analytic file
Data Dictionary

Number of Observations Number of observations (rows) 
in the analytic file

Analytic file

Number of Variables Number of variables (columns) 
in the analytic file

Data dictionary

SAS® Variable Name Variable name in the analytic 
file

Data dictionary

SAS® Variable Type Variable type in the analytic file 
(character or numeric)

Data dictionary

SAS® Label Variable label in the analytic file Data dictionary
Question Text Text displayed on the screen 

for the questionnaire 
question(s) tied to this variable

Data dictionary

Value: Description Possible data values and value 
definitions

Data dictionary

Frequency Number of observations that 
has a given data value

Analytic file

This portion of the process calls the codebook generation macro and 
creates the codebook PDF. Steps include: 

• Set macro variables 
• Format title page and codebook key
• Produce codebook *The data shown in these exhibits are mock data and are not representative of actual MCBS data. 

Mock data are included for illustrative purposes only.

What is the MCBS?
Exhibit 1: Example Table-Level Report*

Exhibit 2: Example Variable-Level Report for a Numeric Variable*

Exhibit 3: Example Variable-Level Report for a Character Variable*

Table 1. Codebook Fields and Corresponding Sources of Information

mailto:Comperchio-Elise@norc.org
mailto:finan-Caitlin@norc.org
mailto:Kastin-Matthew@norc.org
mailto:Stead-Megan@norc.org
mailto:Shannon.Corcoran@cms.hhs.gov
mailto:Jian.Zhang@cms.hhs.gov
mailto:Michael.Slater@cms.hhs.gov
http://methods.sagepub.com/reference/encyclopedia-of-survey-research-methods/n69.xml
http://www.cpc.unc.edu/research/tools/data_analysis/proc_codebook

	Slide Number 1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


