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I. Introduction

Our work with comorbidity measures is primarily funded by the Agency for Healthcare Research and Quality through the HMO Research Network Center for Education and Research on Therapeutics (CERTs, grant numbers U18HS10391 and U18HS11843, www.certs.hhs.gov).  The SAS code used to calculate the Chronic Disease Score (CDS) is available to investigators for use.  This CDS utility is based on the Clark version of the CDS (Medical Care 1995)
 that was later adapted to multiple HMO populations by Putnam et al. (Epidemiology 2002)
.  Due to limited resources, the HMORN CERT Data Coordinating Center cannot provide further technical support.

Development of this CDS utility was led by Parker Pettus, MS (Harvard Pilgrim Health Care) and K. Arnold Chan, MD, ScD (Harvard School of Public Health) of the HMORN CERT Data Coordinating Center.  Please acknowledge these contributors if CDS results are used in any reports.

Other investigators who have contributed to the development of drug classification for CDS are Keith Kaye, MD, MPH; James Donahue, DVM, PhD; Richard Platt, MD, MS; Kathy Putnam, RPh, MS; Julie Kelleher, PharmD; and Marsha Raebel, PharmD.
II. Calculating the CDS

The CDS files comprise a complete utility for calculating the Clark CDS. The program uses lookup tables, dispensing and date-of-event data to calculate the CDS for individuals. The program outputs to a new file containing scores and identification fields that link to the original data.  Drug dispensings are identified by the National Drug Code (NDC).  The Clark CDS model defines three subscores representing estimates of total cost, outpatient cost, and number of primary care visits.
Please note that disease categories #7 (cardiac disease) and #15 (heart disease/ hypertension) are combined in the program.
There are six CDS files included with this utility:

	File name
	Description

	CDSCORE.sas
	A SAS program for calculating CDS.  The program header contains detailed information on the program and its operation.  The program was developed on the SAS version 8 platform.

	CDSNDCS.sas7bdat

	A SAS dataset accessed by the SAS program (cdscore.sas) linking NDCs to CDS disease categories.

	CDS.MODELS
	A text file of CDS weights that is accessed by the SAS program. This file includes the pre-specified CDS weights; please do not edit this file. 

	RXDISP.sas7bdat
	A SAS dataset representing an NDC-level dispensing file; used for testing the program.  This file should be replaced by the Dispensing file for the study.

	EVENTS.sas7bdat
	A SAS dataset representing an events file; used for testing the program. This file should be replaced by the Events file for the study.

	CDS_DRUGS.XLS

	An Excel file listing the drugs (generic name) associated with each CDS category.  This file is for reference only; it is not used by the CDS program.


The six files can be placed in the same local directory. The program’s default settings use the sample dispensing and events files and allow the user to observe a successful implementation of the utility.  Relevant Dispensing and Events files of the same structure can be substituted for calculating the CDS for the study of interest.

The SAS program CDSCORE.sas has a header that provides specific edit points for adapting the program to the local environment and field names in the Dispensing and Event files. This header must be edited for library references before the program can be executed.

Please note that this utility only includes drugs commonly used in the United States before December 31, 2004. Drugs approved after that date and drugs not used in the US are not included.  For studies using more recent drug data the CDSNDCS.sas7bdat file can be adapted by the investigator.  Also, since there is no single authority for a comprehensive list of NDCs , we recommend matching your observed NDCs with our list, reviewing the mis-matches, and then determining if adjustments are needed.
Users of the CDS utility must provide two data files (Dispensings and Events), each with a few required fields.  

	File name:
	RXDISP
	

	Variable name in program
	Description
	Field Type & Format
	Notes

	ID
	Individual identifier 
	As needed
	Linking field to Events file

	NDC
	National Drug Code
	Character  (11) 
	Standard 11-digit NDC format, no dashes, no spaces

	RXDATE
	Drug dispensing date
	Numeric (8)
	SAS date


	File name:
	EVENTS
	

	Variable name in program
	Description
	Field Type & Format
	Notes

	ID
	Individual identifier 
	As needed
	Linking field to Dispensing file

	Age
	Age as of the event date
	Numeric (8)
	Age in years

	Sex
	Sex of member 
	Char (1)
	M = Male; F = Female

	ENDD
	Event Date: End of CDS Interval
	Numeric (8)
	SAS date


III. Contact information

Jeffrey Brown, PhD (jeff_brown@harvardpilgrim.org) 

HMO Research Network CERT Data Coordinating Center

Department of Ambulatory Care and Prevention

Harvard Medical School / Harvard Pilgrim Health Care

133 Brookline Avenue, 6th Floor

Boston, MA 02215

We do not have the capacity to provide detailed technical support for the adaptation of SAS code to different data environment or to update the NDC to CDS drug listing.  Investigators interested in research on comorbidity indices using automated data are welcomed to contact Dr. K. Arnold Chan at kachan@hsph.harvard.edu.
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