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INTRODUCTION

The purpose of this document is two-fold: (a) to propose procedures and methods that will
ensure accurate completion of the annual HCUP Tools update process, and (b) to document
these procedures for future members of the Tools Team. The procedures referenced in this
report apply only to the tools based on the ICD-9-CM, ICD-10-CM, CPT, or HCPCS coding
systems.

The report is divided into two parts: the first consists of a discussion of fundamental conventions
for version control, file naming, and file locations that will be observed throughout the tool
update process. The second part proposes quality assurance (QA) procedures for the eight
HCUP tools that are updated annually. Many of the methods suggested in the latter section
were identified during the 2004-2011 tool updates. For new tools, our experience in testing
similar software will be used as a basis for the QA recommendations. A list of files delivered to
AHRQ via the HCUP-US Website can be found in Appendix A. Explicit file and program names
used for each tool are presented in Appendix B.

GENERAL QUALITY ASSURANCE STEPS

A critical dimension of ensuring tool quality is an organized file system that makes sense to all
involved. This system should have a centralized storage area for all work, a common naming
convention, and an easy-to-use version control system.

File Location: All tools will be stored under a master directory called “Tools” on the HCUP
application server. This master directory will contain subdirectories for each tool, using
abbreviations of the tool names (see Table A below). Under each tool subdirectory, folders will
exist for the year of the tool update, and under the yearly folders there will be directories for
documentation, code mapping, SAS files, production software, and testing software. For
example, the CCS-Services and Procedures software will have a directory structure that
contains:

e Aroot directory called Tools.
e  Afirst subdirectory called CCS-Services and Procedures.

e Secondary subdirectories under CCS-Services and Procedures that denote the year of
the tool update, in the form of yyyy.

e Final subdirectories under the yearly directories, called SAS, Mapping, Documentation,
Pgms, Release, and Test.

The subdirectory called “SAS” will be for SAS files and output. The “Mapping” folder will contain
the Excel spreadsheets produced by the coders that map the codes into tool categories.
“Documentation” will house all documents relating to the tool that needs an annual update. The
“Pgms” subdirectory will house any software used for the annual update. The “Release” folder
will contain the final deliverable files that are to be uploaded to HCUP-US, and the “Test” folder
will hold all testing and QA software.
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Table A
Tool Abbreviations Used for Naming Conventions

Tool Abbreviation Corresponding Tool Name

CCs Clinical Classification System for ICD-9-CM Diagnoses and
Procedures

CCS ICD-10-CM Clinical Classification System for ICD-10-CM Diagnoses and
Procedures

CCS-Services and Clinical Classification System for Services and Procedures

Procedures

CCl Chronic Condition Indicator Tool for ICD-9-CM

CCI ICD-10-CM Chronic Condition Indicator Tool for ICD-10-CM

Comorb Comorbidity Software ICD-9-CM

Comorb ICD-10-CM Comorbidity Software ICD-10-CM

CCs ICD-10 Clinical Classification System for ICD-10 Mortality Codes

PC Procedure Classes for ICD-9-CM

PC ICD-10-CM Procedure Classes for ICD-10-CM

File Naming: Any SAS files used in the production of the yearly tool update will be named using
the tool abbreviation first, followed by an underscore, and then a brief description of the file. For
production, a file might be called CCS-services_procedures_Stepl.sas, while for the testing of a
file, the file name might be CCS-services_procedures_Testl.sas. The use of underscore
characters should separate all descriptive elements in the file name.

Version Control: To ensure the unambiguous recording of each file version, its creation date
(MDY) is appended to the tool-step portion of the file name. As an example, when noting a
version of the CCS-Services and Procedures software, the file name might be:
FY2006_CCS_services_procedures102306.csv. Any revisions to files will require that a new
version of the file be saved with an updated name using the current date.

As part of the annual tool update process, each tool is loaded into a SAS dataset for purposes
of testing, updating, and manipulation. There can be multiple versions of these SAS files
(during the same fiscal year) in cases where mid-year updates or corrections are required after
the tool is released. The older versions of the tool are usually kept for comparison testing with
the latest tool file in order to verify that the requested fixes, changes, and or deletions were
made. As a result, they require version control as well, and should be appended with a “vVn”
designation. The maost current tool data files should not have any version designation in the
name so that they match the automated SAS software used for building and testing. This
process will help avoid updating the tools using old or bad versions of the data files and is
especially applicable to mid-year updates or corrections.

Quality assurance procedures for each tool
Currently, five diagnosis and procedure code-based tools require annual updating:
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The Clinical Classification System (CCS, based on ICD-9-CM),
Comorbidity software (based on ICD-9-CM),

Procedure Classes (PC, based on ICD-9-CM),

Chronic Condition Indicator (CClI, based on ICD-9-CM), and the

CCS-Services and Procedures (based on CPT codes).

The four ICD-9-CM-based tools are currently being converted to ICD-10-CM codes:

CCS for ICD-10-CM,

Comorbidity tool for ICD-10-CM,

Procedure Classes for ICD-10-CM, and the
Chronic Condition Indicator for ICD-10-CM.

One tool, CCS-Mental Health and Substance Abuse (CCS-MHSA), has already been
incorporated into the CCS for diagnoses and is no longer a separate entity. Another tool, the
CCS ICD-10 for Mortality codes, is updated every 2-3 years per AHRQ request. A description of
the quality assurance procedures for each of these tools is included in the following pages.

CCS (ICD-9-CM, ICD-10-CM, ICD-10 [Mortality], Services and Procedures), Chronic
Condition Indicator (CCl), and Procedure Classes (PC): The series of steps described below
will be used for the Procedure Classes, Chronic Condition Indicator, and each of the CCS tools
because of the strong similarities in design characterizing these pieces of software. Each of the
steps will ensure accurate updates for the tools above and will serve as an informational guide
for uninitiated staff members who may need to perform tool updates in the future.

1. Experienced medical coders will start the update process by identifying new and

discontinued ICD-10, ICD-10-CM, ICD-9-CM, CPT™, or HCPCS codes for a given tool.
The coders will acquire this information either directly from the Federal Register, the
World Health Organization (WHO), the American Medical Association (AMA), or from
commercially available software, such as Encoder Pro Professional© (a software
application from Ingenix, Inc., that derives information from the Federal Register).

The coders will then create a spreadsheet that maps the newly discovered codes to the
applicable CCS, CCI, or Procedure Classes categories. If the budget allows, two coders
will independently code the mappings and then compare their results so that a
consensus mapping is reached. If this is not possible, only one coder will assign the
codes to categories, while any additional coders will verify this work. The coders will
keep all codes in the spreadsheet, even if they are discontinued, so that the software
can be used with prior years of data. In very rare circumstances, when a code is
discontinued and then resurrected with a completely different meaning, the coders will
make special arrangements to accommodate the changes.

The coders will send a draft copy of the spreadsheet to the Tools Task Leader to ensure
that all facets of the mapping have been completely addressed. After this step has been
completed, the spreadsheet will be sent to AHRQ for review and will be dated
appropriately.
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4. After the mapping spreadsheet is approved by AHRQ, a Thomson Reuters (TR)
programmer will update the corresponding tool software and documentation. For the
CCS ICD-9-CM tools, this may involve multiple pieces of software (i.e., single-level CCS
and multi-level CCS). The TR programmer will date the software and documentation
accordingly.

5. A TR Research Analyst will then perform a manual check to see that the updated
software and documentation match the Excel mapping spreadsheet provided by the
coders.

6. After the manual check is completed, a series of Quality Assurance tests will be
performed on the revised tool software. In order to accomplish this, a given tool must be
read into SAS and then converted to a SAS format (which is similar to a lookup table).
The specific QA tests are described in detail below.

a. The first QA test will be to compare the updated software to a table of
valid diagnosis or procedure codes, such as the Centers for Medicare and
Medicaid Services (CMS) master table of diagnosis and procedure codes.
A mismatch will identify invalid codes or codes that have been entered
incorrectly and that require correction by the programmer. The second
procedure will be a regression test. This test will involve comparing the
current tool to the previous year’s tool in SAS. The differences discovered
should be the new codes added, or old codes removed, based on the
findings of the coders. There should be no blank CCS categories or
codes with CCS category of Missing at this stage.

b. A second regression test will compare the current tool with the previous
year’s tool using the Nationwide Inpatient Sample (NIS) or a State
Ambulatory Surgery Database (SASD). Differences between the two
versions of software will be discovered by running frequencies in SAS for
each tool category, then comparing the categories across the two years.
If codes have been added to a category, one would expect to see higher
numbers in the frequency. This test is superseded by the first regression
test and is only performed in cases where extra information is required.

c. The final test will involve loading the tool software into a SAS format and
checking it against test data in the form of SAS cards or SAS data lines.
These data will be test data, created specifically to ensure a desired
result. For example, test data will be created that represents all of the
new ICD-9-CM codes for the year. The software assigns these codes to
the correct category specified in the spreadsheet created by the coders —
an expected result. Invalid codes will also be tested, to see that they are
assigned to the appropriate category. This step also includes a check for
duplicate codes.

Table B
Example: CCS-SERVICES AND PROCEDURES Quality Assurance Program Flow
Program Name Testing Purpose
CCS-services_procedures_Test_Master.sas Compare the CCS-Services and
Procedures with a master table of CPT
and HCPCS procedure codes
CCS-services procedures Test Regression.sas Compare the current CCS-Services
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and Procedures tool with the previous
year’s tool

CCS-services_procedures_Test_Regression_NIS.sas | Use the SASD to compare the current
CCsS-Services and Procedures tool with
the previous year’s tool
CCS-services_procedures_QA.sas
Use test data and formats to verify the
CCS-Services and Procedures tool

Range-checking is another quality assurance method that was used at one time but has been
superseded by the methods described above. This process involved placing diagnosis or
procedure codes from the completed software into ranges based on their numerical order. The
test focused on codes that fell out of any range (single codes), and how they compared to the
appropriate CCS or Procedure Classes category. Two major findings resulted from this analysis:

1. Grouping codes according to their numerical order did not correlate them to a given
CCS category. Numerical order was not relevant for CCS mapping.

2. Problems with CCS mapping did not arise when single codes failed to fall into
ranges.

Comorbidity Software: This tool is rather unique because it is composed of two components: a
SAS program called “comformat” that builds a format to use as a lookup table, and an analytic
program called “comoanaly” that applies the format to the data and creates the Comorbidity
data elements. The format program is the most likely piece of the tool to be updated. The
Comorbidity tool should be updated first, before the CCS tools, because an outside group relies
on this tool for their vital research and ongoing software updates. The Comorbidity tool testing
process involves the following five steps:

1. TR coders will start the process by identifying new ICD-9-CM and ICD-10-CM diagnosis,
Diagnosis Related Group (DRG), and MS-DRG codes that will affect the Comorbidity
software. The coders will use information either from the Federal Register or from
commercially available software, such as Encoder Pro Professional© (a software
application from Ingenix, Inc.).

2. TR coders will then create a spreadsheet specifying to which comorbidity format these
new codes should adhere. This spreadsheet will be sent to AHRQ for review and will be
dated accordingly.

3. A TR programmer will then update one or both of the Comorbidity software programs
and documentation. The programmer will update the comments section of the software
with details about the updates so that users can easily understand which comorbidities
have changed.

4. A TR Research Analyst will check the format and analysis programs against the
spreadsheet of proposed changes to ensure that no typographical errors exist and to
verify that no code mismatches exist between the two documents.

5. The updated code will be run against a subset of the NIS to confirm that no errors were
introduced during editing that might prevent its successful execution. The output file from
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the NIS test will be compared to the previous year’s NIS test file using SAS Proc
Compare to verify the changes. The report generated by Proc Compare will outline in
detail any differences between the two files; these differences should be directly related
to the software updates.

CONCLUSION

The procedures described in this document serve to increase the accuracy of the HCUP Tool
updates and provide an easy-to-follow update plan for new team members. The standardization
of naming, version control, and file locations will make the tools easy to find, control, and
update, even by multiple parties. These procedures provide a strong foundation for software
development. Add specific, well-tested QA procedures to this foundation, and the annual tool
updates should be very reliable.
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APPENDIX A: HCUP-US TOOL FILE DELIVERABLES

Creation Notes

Single-Level CCS for $dxref [yyyy].csv Tool Programmatic
ICD-9-CM dxlabel [yyyy].csv Tool Manual
$prref [yyyy].csv Tool Programmatic
prlabel [yyyy].csv Tool Manual
AppendixASingleDX.txt Doc Programmatic
AppendixBSinglePR.txt Doc Programmatic
ccs.jsp (Web page) Doc Manual
CCSUsersGuide.pdf Doc Manual - PDF
CCSCategorynames_FullLabels.pdf Doc Manual - PDF
singleDXCCSLoad.do Tool Programmatic
singleDXCCS.do Tool Programmatic
singlePRCCSLoad.do Tool Programmatic
singlePRCCS.do Tool Programmatic
Readme_Single-Level Diagnosis CCS.doc Doc Manual
Readme_Single-Level Procedure CCS.doc Doc Manual
Single-Level CCS for ccs_dx_icd10cm_YYYY.csv Tool Programmatic
ICD-10-CM ccs_pr_icd10cm_YYYY.csv Tool Programmatic
dxlabel [yyyy].csv Tool Manual
prlabel [yyyy].csv Tool Manual
Ccs icd-10-cm.jsp (Web page) Doc Manual
CCSUsersGuide.pdf Doc Manual - PDF
CCSCategorynames_FullLabels.pdf Doc Manual - PDF
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Tool File Type Creation Notes
ccs_multi_dx_tool_yyyy.csv Tool Programmatic
ccs_multi_pr_tool_yyyy.csv Tool Programmatic
Multi CCS_Load_Program.sas Tool Manual
Multi CCS_Summary_Program.sas Tool Manual
dxmlabel-yy.csv Tool Manual
prmlabel-yy.csv Tool Manual

) AppendixCMultiDX.txt Doc Programmatic

I%%Sgl\élfwlt; (currently for AppendixDMultiPR.txt Doc Programmatic
ccs.jsp (Web page) Doc Manual
MultiDXCCSLoad.do Tool Programmatic
MultiDXCCS.do Tool Programmatic
MultiPRCCSLoad.do Tool Programmatic
MultiPRCCS.do Tool Programmatic
Readme_Multi-Level Diagnosis CCS.doc Doc Manual
Readme_Multi-Level Procedure CCS.doc Doc Manual
CCS_Multi (currently for |ccs_multi_dx10_tool_yyyy.csv Tool Programmatic
ICD-9-CM) ccs_multi_pr_tool_yyyy.csv Tool Programmatic
Multi_CCS10_Load_Program.sas Tool Programmatic
Multi CCS10_Summary_Program.sas Tool Programmatic
dxmlabel-yy.csv Tool Programmatic
prmlabel-yy.csv Tool Programmatic
AppendixCMultiDX10.txt Doc Programmatic
AppendixDMultiPR10.txt Doc Programmatic
Ccs10.jsp (Web page) Doc Manual
CCS-Services and Table 1 - CCS-Services and Procedures Procedure Doc Manual

Procedures

Categories

HCUP (05/20/11)

A-2

Del #165.04 Mnt.

Tool Dvl. Log. Memo for Year 5




Tool File Type Creation Notes
fyyyyy ccs_services_procedures.csv Tool Programmatic
ccs_services_procedures _category labels.csv Tool Manual
ccs-sveproc.jsp (Web page) Doc Manual
ccscpt_downloading.jsp (Web page) Doc Manual
ccscpt_license.jsp (Web page) Doc Manual
usgov.jsp (Web page) Doc Manual

CCS ICD-10 Mortality ccs_icd10_yyyy.csv Tool Programmatic
dxlabel yyyy.csv Doc Manual
ccs_icd_10.jsp (Web page) Doc Manual

PC for ICD-9-CM pcyyyy.csv Tool Programmatic
procedure.jsp (Web page) Doc Manual
PRclassLoad.do Tool Programmatic
PRclass.do Tool Programmatic
Readme_Procedure Class.doc Doc Manual

PC for ICD-10-CM pc_icd10cm_yyyy.csv Tool Programmatic
Pc10.jsp (Web page) Doc Manual

CCl for ICD-9-CM CCl[yyyy].csv Tool Programmatic
chronic.jsp (Web page) Doc Manual
ChronicDXLoad.do Tool Programmatic
ChronicDX.do Tool Programmatic
Readme_Chronic Condition Indicator.doc Doc Manual

CCl for ICD-10-CM CCl_icd10cm_[yyyy].csv Tool Programmatic
Chronic10.jsp (Web page) Doc Manual
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Tool File Type Creation Notes
Comorb Comformat[yyyy].txt Tool Manual
Comoanaly[yyyy].txt Tool Manual
Tablel-FY[yyyy]-[Version].doc Doc Manual
Table 2- FY[yyyy]-[Version].doc Doc Manual
Comorbidity.jsp (Web page) Doc Manual
Comorb ICD-10-CM Comformat_icd10cm_[yyyy].txt Tool Manual
Comoanaly_icd10cm_[yyyy].txt Tool Manual
Tablel-icd10cm-FY[yyyy]-[Version].doc Doc Manual
Table 2- icd10cm-FY[yyyy]-[Version].doc Doc Manual
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