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INTRODUCTION 

A ooIIaboIation of reseaJdlers at 1he Mayo Medical Center and 

Olmsted MedIcal Center created a BAS"' daIa warehousa of 
deIaIed billing dais. This ur1que warehouse conIains billing daIa 

for most of 0ImsIed Coun\y from 198710 present The chaIenge 

for 1he developels was 10 create a warehouse of all hisIcricaI 
data from five different institutions 1hat was stored on a variety of 
different pIatfonns and in a variety of fonns. The goal is to give 
researche/S easily accessible, consistent daIa for analysis. BAS 
IDOls were used in 1he development of 1he warehousa and are 
used for ac:cessing, manipulating and analyzing dais. 

RESEARCH OBJECTIVE(S) 

As an adjunct 10 1he RochesIBr EpidemIology Project, 

researoheIS from 1he Mayo Clinic and the Olmsted Medical 
Center have ooIlabocatad 10 creaIe a BAS daIa warehousa for 
popuIaIion-base studies of heaHh care utilization and costs. 
De1aIed billing daIa, representing 1he vast majoJ1ty of medical 

care services for rasidents of Olmsted County, Milnesota, are 
avaiatie since 1987. BecauE most research CJI8Stions have 

relevance beyond 1he boundaries of Olmsted Cou1Iy, 1he costing 
methodology, when applied to 1he detailed utilization, provides a 
standard tri: cost measure 1hat is actJsIIId for Inliation to a base 
year and for geCJgJaphic variation. The me1hodoIogy used 
pmtecls proprietary cost daIa from disclosure and wiD provide 
COIISisIenI unit cost estimates for ongoing research studies of 
heS1h care costs. (See Appendix A for overvieW of cost 
algorithms.) 

STUDY DESIGN 

The CostIUIiIizalion DaIa Warehouse development in BAS 
consistsd of 1he following phases: (1) mapping of aI daIa 

souroes to a COITlIOOII set of da1a eIemen1s wIIh consistent 
definitions across aU years; (2) editing, cleansing, verifying, 
removi"lg duplicates, and detsnnining gaps in the data; (3) 

developing reference tables conIaining coding system 
descriptions, coding translations, and costing procedures; 

(4) applying a standaIdzed, inIIaIion-adjusted estmate of 1he 

cost of each service and procedure, reftecIing 1he naIionaI 
average of provic:ing 1he service in consIanI1995 dollars, using 
Medicare hospiIaJ cost reports and fee schedules as 1he basis 
for costing; (5) provic:ing a method for updating wiIh ~ data 

per1odlcaiiy; (6) doct.mmting meIhods used. SeMces proYided 
from 1987 to 1995 aHIlII1IIy popIJate 1he warehouse. Fulure 

updaIBs IrDuding adcing costs in 1996 doIJaJs have been 
pIamed. 

PRINCIPAL FINDINGS 

Mapping diffel8l1t systems into a convnon fonnat is a laborious 
task. Experts in each of the systems were used 10 assist In re­
mapping. When re-mapping of proc:eclJraI oodas was not 
po&1lIlle, an inteIpoIation method was used to cost out services. 

Less than 3% of 1he services raqui'ed interpolation. (See 
Appendix B fOr bar chart of hospiIaIInon-ho costs.) 
Verification of avnpIete capture of services was done by nurse 
absbactors comparing SBJ1l)Ies of patient services with chart 
review. Additional maIUII verification of 1he oost methocklIogy 
was done on random samples of services in each year of 
service. Documentation is essential to the success of lhis 
system. 

CONCLUSIONS 

The initial projects using 1he BAS daIa warehouse examine 
paIIBms of care for t:fisease.speci populations. The 

warehouse concept oilers researchets a robust resource 
delivering 1he da1a in an easy-to-use, consistent, and accessible 
foImat. Any providerlpayor with an adequate historical billing 
BJdIive and processing system could potentiaJIy replicate our 
process. OUr COI1VTU'lity-wide popuIatiolHlased medical care 
oosting resource is a valuable tool fOr Investigation of many 
issues relevant!O heaIIh services resean:h. 
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IMPLICATIONS FOR POLICY, 
DELIVERY, OR PRACTICE 

Maasuring cIfferBIlC8S in health care c:osIs atIribUIabIe 10 patient 

characlerlstics, interventions, or temporal trendS has become an 

Integral part of heaIIh care ouIl:ornes reseaIdl. S1udias of 
relative costs or cost-effectiveness are me a singly relevant 10 

cInical decision making. In aI such stufies, !he objective is 

either 10 compare 1he IIIIfue of health care rasoun:es used or 
estimate !he eIfeet of pallen! or inIBrvention d1aIaCterisIlcs on 
fie cast of heaIIh care. With 1he standard costing nl81hodology 
used by 1Ns system rasearchBIs now have !he abIity 10 make 
u.e CQI11)arisons. 
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Hospital 

Appendix A 

Overview of Cost Algorithms 

• Estimated costs were calculated based on the departmental cost to charge ratio in HCF A'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 HCF A 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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AppendixB 

Imputed and Total 1995 Estimated Costs 

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 

• Hospital Costs 

• Non-hospital 
Costs 

[] Imputed Costs 
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