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INTRODUCTION

A collaboration of researchers at the Mayo Medical Centar and
Oimsted Madical Center created a SAS® data warehouss of
dotaied billing data. This unique warehouss condains billing data
for most of Olmsied County from 1987 1o present. The challenge
for the developers was to create a warehouse of all historical
data from five different institutions that was stored on a variety of
different platforms and in a variety of forms. The goal is fo give
resaarchers easily accessible, consistent data for analysis. SAS
tools wera used in the development of the warehouse and are
usad for accessing, manipulating and analyzing data.

RESEARCH OBJECTIVE(S)

As an adjunct to the Rochester Epidemiology Project,
researchers from the Mayo Clinic and the Oimsted Medical
Center have collaborated o create a SAS data warehouse for
population-based shadies of health care utilization and costs.
Detailed billing data, representing the vast majority of medical
care sgrvices for residents of Olmsted County, Minnesola, are
available since 1987, Because most research questions have
relevance beyond the boundaries of Olmsted County, the costing
methodology, when applied to the detalled utilization, provides a
standard unit cost measure that is adusted for inflation to a base
year and for geographic variation. ‘The methodology used
protects proprietary cost data from disclosure and will provide
consistent unit cost estimates for ongoing research studies of
health care costs. (See Appendix A for overview of cost
algorithims.) )

STUDY DESIGN

The Cost/Utlization Data Warehouse davelopment in SAS
consisted of the following phases: (1) mapping of aR data
sources to a common set of data elements with consistent
definiions across all years; (2) editing, cleansing, verifying,
removing duplicates, and determining gaps in the data; (3)
developing reference tables containing coding system
descriptions, coding translations, and costing procedures;
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(4} applying a standardized, inflation-adjusted estimate of the
cost of each service and procedure, reflecting the nationat
avarage of providing the service in constant 1995 doflars, using
Medicare hospital cost reports and fee schedules as the basis
for costing; (5) providing a method for updating with new data
periodically; (6) documenting methods usad, Services provided
from 1887 to 1995 cumantly populate the warehouse, Future
updatas including adding costs in 1996 dollars have been
planned.

PRINCIPAL FINDINGS

Mapping differant systems into a common format is a laborious
task. Experts in each of the systems were used to assist in re-
mapping. When re-mapping of procedural codes was not
possible, an interpolation methed was used to cost out services.
Less than 3% of the services required interpolation. (See
Appenxdix B for bar chart of hospital/non-hospital costs.)
Verification of complete capture of services was done by nurse
abstractors comparing samples of patient services with chart
review, Additional manual verification of the cost methadotogy
was done on random samples of services in each year of
service. Documentation is essential to the success of this
gystem,

CONCLUSIONS

pattems of cara for dissase-gpecific populatons. The
warahouse concept offers resaarchars a robust resource
delivering the data in an sasy-to-use, consistent, and accessile
format. Any provider/payor with an adequate historical billing
archive and processing system could potentially replicate our
process. Qur community-wide population-based medical care
costing resource is a valuable tool for investigation of many
issues relevant i health services research.
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IMPLICATIONS FOR POLICY,
DELIVERY, OR PRACTICE

Measuring differences in health care costs attributable to patient
characteristics, interventions, or temporal frends has become an
integral part of health care outcomes research. Studies of
relative costs or cost-effectiveness are increasingly relevant io
clinical decision making. In all such studies, the objective is
either to compare the value of health care resources used or
estimate the sffect of patient or intervention characteristics on
the cost of health care. With the standard costing methodology
used by this system researchars now have the abilily o make
these comparisons.
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Appendix A
Overview of Cost Algorithms

Hospital

e Estimated costs were calculated based on the departmental cost to charge ratio in HCFA's Medicare Cost
Reports for each hospital line item service. An inflation factor and geographic adjustment factor were then
applied.

* Imputed costs were calculated using a year specific, institutional cost to charge ratio. Imputation was
done when the hospital line item charges could not be linked to a specific department. An inflation factor
and geographic adjustment factor were then applied.

Non-Hospital

¢ Estimated costs are based on mapping each non-hospital line item service into HCFA’s 1995 National Fee
Schedules by CPT-4 code. Manual translation of historic CPT-4 codes was limited to the most frequent and
most costly services.

» Imputed Costs were calculated using the average HCFA fee across all departments in the year of service.
Imputation was done when non-hospital line items could not be linked to the fee schedule.
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Appendix B
Imputed and Total 1995 Estimated Costs

§43150d

® Hospital Costs

B Non-hospital
Costs

Olmputed Costs

1987 1988 1989 1990 1991 1992 1993 1994 * 1995
Year

Total Cost Across all Years Millions = $7088.68

Standardized and inflation-adjusted (1995 dollars) unit costs for all medical care services
provided by institutions within Olmsted County.

*One hospital incomplete for one quarter



