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Executive Summary

It is no surprise that, in the current economiachy healthcare providers are facing their
own financial hardships. As these providers aradpeulled in many directions while
facing the need to provide high-quality healthcatreompetitive costs, many are
struggling to do what they’re supposed to do with@king dissatisfaction. Factors
ranging from lower reimbursement rates to a slowsto service due to overcrowded
emergency rooms only add to the issues. Healthmareders are called upon to provide
what is literally a life-or-death product, and besa of lower reimbursement rates and
budgets that are already stretched tight, thesgcesrcan’t always be provided in a
prompt manner. This doesn’t just include large iasae providers, but hospitals,
healthcare practices and individual medical priactérs as well.

Arise in cost is always a concern, not just fa pinovider, but for the consumer as well.
In an inundated market such as healthcare, theise® necessarily for an expansion in
customers or services offered, but a streamlinfriebusiness model in order to add to
the bottom line. Paul D. Mango of McKinsey & Compatates that “Income statements
of the hospitals have been ailing. The cure? Seriention to Operating Efficiency.”
Business Intelligence (BI) is needed to help defiregrics and measure performance, as
well as to take corrective action to improve thédm line. By organizing and analyzing
available data through data warehousing, healtmangders can find where corrective
action is needed to prevent this unnecessary fassame, overcoming that financial
hardship and providing more efficient and life-sayservices.

Healthcare Organization Objectives and Metrics

In order to maintain quality and integrity of sex®;j each industry puts forth a series of
objectives and milestones to meet. By meeting thekestones and objectives, an
industry can track its own productivity as wellmraanaging processes and determining
which produce the necessary results and which migéd to be adapted. Within the
healthcare industry, these objectives take on aimpaertance, as it's not just mechanical
parts and processes that these metrics measuteyinan lives.

In his book, The Data Model Resource Bpb&n Silvertor includes the following as
performance objectives for the healthcare industry:

Effective treatment of patients.

Reimbursement for treatments.

Reduction of administrative costs.

Effectively record and track patients’ medical aigt

Efficient management of health care delivery scheslifor practitioners as well
as patients
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These objectives are benchmarks of effective arghsiined service that results in not
only satisfied customers, but healthy clients. d#fit management and analysis of
records and other patient-related data results mumber of cost-savings that help
healthcare providers achieve these necessary nigiect

Key performance indicators (KPIs) are also a thghotorm of measurement when it
comes to efficiency, service and effectiveness. I&/performance objectives have a
more general scope, KPIs narrow in on a speciftiagowithin an industry, assigning an
acceptable numeric value to each goal. Sample Kdtldhe healthcare industry, as
mentioned by industry-expert Jamie W§athay include:

Average length of stay

Maintained bed occupancy

FTEs per adjusted occupied bed

Case-mix index

Monthly surgical cases (outpatient and inpatient)
Inpatient and outpatient revenues

Cost per adjusted patient day (outpatient and iepit
Percentage of revenue from charitable sources
Revenue and expense per physician

Margin per department

Admitting-process performance

O O0OO0OO0OO0OO0OO0OO0OO0OO0OOo

There are also performance metrics that can beasbdnchmarks for tracking
performance. These can be broken down into caeg®uch as:

o Emergency Room
« Door to Provider Time
« Admission to Provider Time
. Length of Stay
« Wait Time for Ambulances
« Throughput (Urgent/Non-Urgent)
« Triage to Initial Assessment
. Bed Turnover
. Staff Applied To Each Type of Patient
. Type of Cases
o Operating Room
. Utilization Rates
o Customer Satisfaction
. Wait Times
« Quality of Physician
. Cleanliness
. Food Taste
0 Learning And Growth
. Licenses Updates
. Continuing Physician Credentials
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« Interaction with Patients

Similar metrics can be applied to the financiaksid healthcare as well. As the revenue
flow in and out of a healthcare provider is oftecoanplicated endeavor, integrating
reimbursements from insurance companies as wedlcasciling all of the billing
associated with individual patients and physicidns,important to set specific financial
metrics to track revenue and cost. The CAH Findmicdicators Team of UNC Chapel
Hill propose a series of metrics to track the megiarformance at Critical Access
Hospitals across the natforThrough the creation of national comparativerriial
performance data, they set the standard for a nuailmeetrics that hospitals should
meet. Some of these financial metrics incfude

0 Revenue Indicators
. Outpatient Revenues to Total Revenues
. Patient Deductions
. Medicare Inpatient Payer Mix
. Medicare Outpatient Payer Mix
« Medicare Outpatient Cost to Charge
« Medicare Revenue per Day
o0 Cost Indicators
. Salaries to Total Expenses
. Average Age of Plan
« FTEs per Adjusted Occupied Bed
o Utilization Indicators
« Average Daily Census Swing—SNF Beds (Skilled Ngd$tacility)
. Average Daily Census Acute Beds

As mentioned previously, electronic medical recdElgIR) and paper patient files can
be a complicated matter. As the relationships betwmtient, physician, medical
supplier and insurance supplier become more and srangled, it is often difficult to
track the relationships between all parties invdlMésuch relationships cannot be
deciphered, then it is impossible to run the nemgssacking and trending reports. In
order to populate reports, it is recommended tiafallowing data be trackéd

o People and Organizations
. Patients, health care provider organizations, idd&a practitioners, insurance
companies
o0 Relationships between:
. Patient / Practitioners
« Provider / Health care networks
« Practitioners / Health care provider organizations
0 Services and products provided by the healthcareigers
0 Agreements
. Patient / Practitioner
« Provider / Network
« Provider / Supplier
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0 Records of health care services performed asate®lto various health care
incidents, visits and episodes

o Claims submitted and the status of claims

o Other data needed to track financial statemenpansbnnel data

Reporting Options and Capabilities

If the above data is housed in a data warehousé@ruimented, reports can be run that
analyze the very delivery of healthcare that is/gted on a case-by-case level.
Healthcare providers can track an entire episadedimedical treatment) from initial
medical observation through the delivery of thatmeent and onto the final outcome.

These episodes can even be broken down into indil/ghases: episode, healthcare
delivery, delivery outcome and episode outcome.gxample, if the episodentails a
broken leg, it could be broken down as:
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Episode: Broken Leg

v

Healthcare Delivery: X-ray

v

Healthcare Delivery: Physical Exam

4

Healthcare Delivery: Set bone

A * L . . —p Delivery Outcome: oy, %?!J;_egffgig%
Healthcare Delivery: Administer Pain Reliever Reduced Pain slespiness

Healthcare Celivery: Cast Removal

\

Episode Cutcome: Patient's fractured fibula healed

I. Episode
a. Broken Leg
II. Health Care Delivery
a. X-ray
b. Physical Examination
c. Set bone in place
d. Administer pain reliever drug
e. Cast removal
lll. Delivery Outcome: Administer Pain Reliever Drug
a. Reduced pain
b. Side effect of sleepiness
IV. Episode Outcome
a. Patient’s fractured fibula healed

Because the data is broken down and categorizeld,ses can be tracked and analyzed in
a number of different data sets in order to crasgamut of business reports. With the
ability to take into consideration each piece dadand its connectivity to other data sets,
healthcare providers can find previously-unknowatienships that can be streamlined
and otherwise eliminated, if redundant.

Once this data is tabulated, it can be organizeddata models such as the star schema.
The star schemiaputting the fact table relating to the episodey(@uantifiable data) at
the center of the diagram, and having the dimessionl tracking measure radiating
outward from such data as with the points of g sifows for easy analysis of each
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individual episode, or even by certain dimensiarr®ss a range of episodes. As seen in
the star schema below, these dimensions can irfclude

o Diagnosis type

o Episode type

o Incident type

o Individual healthcare practitioner

o Outcome type

o Provider organization

o Time by week

[EP]SODE—TYPES [ HEALTH_CARE_EPISODE_FACT gfé\éguﬁﬂ_ﬁ;ﬁ%ggﬁs
f;EPISODE_TYPE_ID 5 _ B2
DESCRIPTION l—.‘< - NUM_EPISODES # PRACTITIONER_
* NUM_HEALTH_CARE_VISITS {TAF‘;;"}'&ME

* NUM_HEALTH_CARE_DELIVERIES :
DIAGNOSIS TYPES * AVG_TIME_LENGTH_OF_EPISODE FIRELGPAME
Dl—‘—é

# DIAGNOSIS_TYPE._I “TOTAL_CHARGES
* DESCRIPTION

INCIDENT_TYPES
# INCIDENT_TYPE_ID
* DESCRIPTION

PATIENT_TYPES
TIME_BY WEEK - ( J

# PROVIDER_PARTY_ID
" ORGANIZATION_NAME

PROVIDER_ORGANIZATIONS
>

# PATIENT_TYPE_ID
?&vsglﬁ_ln * DESCRIPTION
* MONTH
* QUARTER
* YEAR i

-
N\

QUTCOME_TYPES
# OUTCOME_TYPE_ID

* DESCRIPTION

Star schema for health care—episode outcome analysis.

Data Modeling: Bl Architecture in Action

As imagined, the healthcare data model is very ¢exap\ data model is the organization
of data within the data warehouse, showing theouarrelationships between each bit of
data. In some industries, this relationship isiapke as relating customers to particular
account information. Within the healthcare fieliptigh, there are a few more fields to
consider. Below is an example of a typical healtackta modé
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CLAIM

(CLAIM SETTLEMENT AMOUNT)

(DIAGNOSIS TYPE)—2<(_CLAIM ITEM DIAGNOSIS GODE ) Sgg‘é’CE
CF'HACT{TIONER DIAGNOSIS D I rcLAam v
_——————— i SETTLEMENT CCEE'E
C’D:AGNOSJS TREATMENT ) + CELA
Y HEALTH CARE — *CLAIM TTEM [ AEsuBMISsION) [
DELIVERY GLAIM CEAYMENT)
[DIAGNOSIS ] SUBMISSION o i _)
HEATE CERTIFICATION
GAHE REQUIREMENT ?EF‘]‘EI"FICATEON
YP
DE'—'VEHY CERTIFICATION X CATEGOH
ASSOCIATION STATUS OFFEHING HEALTH CAF!E
DELIVEF!Y L(HEALTH CARE AEALTH CAFIE """"
B o ORY
OUTCDME DELIVERY OFFEHING :—IﬁgﬁN‘r
EF'ISDDE nore COMF’OSITION
UTC i
[HEALTH CAHE osL|VEnﬁ>_.....( HEALTH CARE OFFERING T~
i ol ORD R PAYMENT
q ] NVOICE ! ]
‘T/ VISIT REASON ) [ 4 b _MPPLICATION —
| W AGREEMENT !
1 1 PATIENT PROVIDER ;i
i \ INSURANCE
{CsympPTOM ST PROVIDER NETWORK
1 GRFRERING AGREEMENT) |AGREEMENT,
(HEALTH CARE EPISODE ) B EMPLOYMENT) (PURCHASE )\ (OTHER
’ AGHEEMENT | lacreeMEnT) lAGREEMENT
i[ (HEALTH CARE VISIT [—L,CENSE (MEDICAL CONDITION )
INCIDEN | |# LICENSE ID (HEALTH Y
T gigléTH \1/ CARE CHARACTERISTIC
i REFERRAL ¥
PARTY TATUS) ~+
QUALIFICATION = —
i oLy HEAL TNDIVIDUAL
~PARTY - PHOVIDEH HEALTH CARE
TION /| PRACTITIONER = PARTY
PATIENT s T B RELATIONSHIP
# FROM DATE

FACILITY
# FACILITY 1D
(HOSPITAL D (FLOOR
(MEDICAL BUILDING) (CLINIC)
(MEDICAL OFFICE > (ooM)

| | (AMBULATORY SURGERY CENTER)

PARTY
RELATIONSHIP
TYPE

[

| (PARTY ROLE TYPE B

(_PARTY

Overall health care model.

While complex-looking, this data model shows thericonnectivity that exists between
the data elements of the healthcare system. Byhiigg a data model in such a fashion,
these individual bits of data can be tracked inmmgrehensive fashion, providing for a
number of useful and cost-saving reports.

Once the data is organized according to the datiehand the correct paths are set
within the data warehouse, it is a simple proceduextract the data from the source
application, take it into the staging area, ana thenerate any reports as wished.

As seen below, in the Bl Architecture diagram, datiaken from the source applications
and moved into the Staging Area. This extractiamiebtes the possibility of running
reports taxing the source applications, which werteengineered to withstand that sort of
extrapolation occurring at the same time as dagatpfunctions. By removing the data
and putting it into a separate area for analykes dlay-to-day functions of the source
applications will operate just as quickly and fuoetas normal. Within the staging area,
the raw data taken from the source applicatioexisacted, transmitted and loaded into
the Operational Data Warehouse for day-to-day diper@ analysis and reporting. Once
this data is available at a detailed level, it baraggregated and moved to the
Management Data Warehouse for further managemeegitdealysis and reporting.
Reports can be run as high-level or into as detaileutiae as is necessary.

Page 8 of 16 Copyright, Onward Systems Inc.



Grward . |
Healthcare Business Intelligence

An Approach to Health Care Conceptual Bl Architecture

**Discussion Draft**

Source Staging Area Specialized
Applications (Current & prior day data) Data Marts/
T N Mm
. environments
ECLIPSYS[/ EPIC e EGLIPSYS | EPI(]tc. Operational Management Business
T ‘Lh ETL via: Data Data Objects,
. —_— c X
Mlcrosgft SSIS Warehouse Warehouse ogtr;.os
r nwdaienousc —_—
W/ § GLMTA INFORg'rATICA
- DATASTAGE %Lsiness
jects,
8 > Etc. Cognos, |
— - Ec. ' Mgmt
HR L HR RAW DATA " Reports
B I
© .
(]
— - Business
%) orang Views/ETL Objects,
CD | Operational Cognos,
< Reporting” Etc.
related data
,,,,,Qpe,[ati,g,n%lﬁep,Q[ting,,Eny,i,r,Qnm,em: ,,,,,,,,,,,,,,,,,,
““Reporting/ ™
Extract Tool
______ L (E.g. Business Operational
| Objects, Cognos, | Reports
| Crystal Reports, |
,,,,, Exceletc)
Other sources Other sources

Project Methodology — Initiating the Data Warehousng

It is imperative that data warehousing is not aftesa without a solid, phased-in project
methodology. As this can be an arduous projecetailed and well-developed plan will
ease the implementation process. A well-structurgdementation team will consist of
key personnel from both the data warehousing sl&sias well as the healthcare
provider client. These two groups, working in tamdevill be able to customize a project
methodology and implementation plan that will b& the needs of the healthcare
provider. A general project methodology may include
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Current Future WS Detailed

State State Project

I Roadma
Assessmeny|Requiremen p Plan
‘ evelopme

Release* Release* Release*
Phase-1 Phase-2 Phase-3

Project Management

Issue and Change Management

Communications

Documentation & Knowledge Transfer

*

1)Requirements/Scoping
2)Development
3)Testing

4) Implementation

Phase I: Current State Assessment

The Current State Assessment allows a data wargtgoieam to analyze the healthcare
provider’s current data situation. This includescdissing the overall goal of the Business
Intelligence initiative as well as examining th&astructure as it presently exists. The
data warehousing team will consider the applicatithat are currently in place, what
technologies and infrastructure the healthcareigeovs using, what resources are
available in-house and an in-depth knowledge optiesent business processes.

Through a high-level knowledge of a healthcare gkens in-place systems, a good data
warehousing team can devise a Bl initiative thadlt @anform to the unique needs of each
individual healthcare provider.

Phase Il: Future State Requirements

In the Future State Requirements phase, the dathwaasing team meets with key
healthcare provider personnel to assess the hasdtcovider's missions and goals and
exactly what the healthcare provider is lookingthieve through data warehousing. In
this fashion, the data warehousing team can gettarbidea of the objectives and critical
success factors that the healthcare provider reigridged as necessary.

At this point, specific measures are defined ireotd generate the proper range of
reports. Each department is allocated twenty-fieasares, ensuring that only ‘measures
that matter’ are analyzed. It is important to ribi& too much data can bog down an
analysis, and that limiting benchmarks and othé&iop@mance metrics to no more than
twenty-five per department or business unit hebpstiteamline the data analysis.
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At the same time, the implementation team will atkmtify the level of granularity
needed for specific data analysis. This will shawldeep the dimensions of data will be
measured at, be it by healthcare provider depattrimetividual patient, etc. Platform and
reporting requirements are also designated atithes such as if the healthcare provider
wishes to convert to Hospital Information Techn@idgIT) vendors such as Cerner,
Eclipsys, Epics, GE/IDX, Lawson, McKesson, etc. Wheoking at vendor-integrated Bl
solutions, it is important to look at their comgegolutions in addition to their platform
offerings.

Phase Ill: Gap Analysis and Roadmap Development

The Gap Analysis phase is perhaps the most impgo#garit compares the Current State
to the Future State and determines which changes toeoccur in order for the two states
to be the same. During this phase, the implememtagiam will:

o Determine the source of the gap between measuoeking at the source
systems to ensure that all data is accounted fbmdrere to locate such data if
it's not captured anywhere (e.g. measuring weiighe tlook at source systems
and see it's not captured anywhere—find data tontdpr that measure if it's not
captured anywhere)

o Determine technology gaps — ensuring that all tleéstare in the right place

o Determine resource gaps — ensuring that healtipraxéders have the resources
they need in order to run the reporting procesaronontinuous basis

In conjunction with the Gap Analysis, the implenagidn team will also develop the
roadmap that will be followed throughout the rend@inof the process. This includes
confirming which existing applications are needgdat changes need to be made to the
existing applications and identifying the new apations that are necessary to bring the
data warehouse up to speed.

Also, key personnel perform research and evalygteopriate Bl technologies, based on
the healthcare provider’s specific selection cdte@nd weights. This will help the
healthcare provider select the right technologms@priate for their needs. Once this is
decided, it is possible to develop high-level aetture and data models, providing a
blueprint for exactly how the data will be organias well as to identify the exact
number and type of resources that will be needed.

Phase IV: From Project Plan to Release Phase

Once the proper studies have been performed andhitied data return analyzed, the
implementation team develops the project plan. Uppproval, this project plan is
implemented in a series of controlled release phasks long, single-phase
implementations are often cancelled midstream dwuelack of continued senior
management interest in the project, a multi-phasgegt plan is suggested. If the data is
integrated in smaller, more manageable chunkshéadthcare provider will see results
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sooner. These quick results often boost managemenale and inspire the staying
power needed to see the project through. When @emée-building results are seen in
earlier phases, it can assure management’s comntittmeseeing the completion of the
data warehouse, and thus to a more efficient debysis system for the healthcare
provider.

Each release phase should include the followingsste

Requirements/Scoping
Development

Testing
Implementation

O O oo

Though it may seem redundant and time-consumirglp sesearch and testing will
ensure that the implementation is done right tret fime, and will not require a second
attempt to correct any unforeseen issues that duseg the process.

Implementation Team: Who Are They?

As mentioned previously, the implementation teawusth consist of representatives from
both companies: the healthcare provider, as wahaslata warehousing specialists. This
ensures buy-in from all parties, as well as thelkadge and resources that might not
otherwise be available, if the healthcare providas not actively involved in the

process. The healthcare provider's subject matgents will have the necessary
knowledge to make the implementation process astnamd efficient as possible,
because of their familiarity with their own systearsd data. With the addition of high-
level personnel to the team, such as managemerdthadstakeholders, decisions can be
made quickly without having to bring such decismakers into the loop every time a
crucial resolution comes up. As these key persoargehlready involved in the process,
they will be aware of what any potential concernghnbe.

By including both sides, this also opens up linesommunications, allowing for the
healthcare provider to always know what the pragiresn the implementation and
proactively preventing any issues that might abseause of miscommunication.

A solid team structure would include:

0 Core Business Intelligence Team (Data Warehouspagidlists)
. Project Manager
« Architect
. Data Loading
. Database administrators
. System administrators
. Report Developers
« Business Analysts
. Testers
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« Technical Writers

o Stakeholders (Healthcare Provider)
. Client Project Manager
. Executive Steering Committee, enabled to make aecdon key issues
« Subject Matter Experts/Testers
« Other stakeholders

Key Core Business Intelligence Team Personnel

While the healthcare provider personnel will undedby have the most accurate and in-
depth knowledge of the data, it is important tosider the qualifications of the key
personnel that the data warehousing specialistg boi the table. Their core business
intelligence team should consist of subject-madtgrerts and other knowledgeable staff
who have the necessary skills to fully implemertsan undertaking.

o Sample Profile: Operations Manager

A good Operations Manager will have at least teary®f experience within the
healthcare field, preferably in planning, consgfior hospital operations. Having
led and participated in many complex engagemertiespital re-engineering,
renovating or other high-level negotiations, hefsfilebring the necessary

service line delivery and corporate strategic pilagexperience to orchestrate the
implementation operations. planning. His/her edoaatay include higher
degrees in Public Health, Health Services Managgmeministration or other
science and medical-related fields.

o Sample Profile: Nursing Manager

The exemplary Nursing Manager will bring at le&st to fifteen years of clinical
and field related experience. This can include hakpperational and
administrative experience. Among his/her many agimmments, she/he may
have led service line and system implementatiojepts, as well as assisting or
managing operational improvements within a hospitdlealthcare provider
system. His/her degrees will include at least asofmtes in Nursing, but ideally
will extend to some business administration cours@sldition to any other
sciences he/she may have studied.

o Sample Profile: Health Information Technology Spést

The Health Information Technology Specialist shduliehg a diverse background
in IT, preferably with at least five to ten yeansthe healthcare industry. His/her
professional experience may include applicationgieand development,
database architecture and systems programmingditian, he/she will have a
strong technical knowledge and leadership abiifh exceptional client
relationship skills. Extensive experience workiigh the provider’s Hospital
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Information Technology (HIT) system, such as Egl§yCerner, etc., is a critical
requirement.

In addition, it helps to consider the differenttBthnologies that are currently in place. A
good data warehousing provider should have expdrtitechnologies like:

Oracle

SQL Server
Informatica

Data Stage
Cognos
Microstrategy
Business Objects
Etc.

O O0OO0OO0OO0OO0OO0OO0o

Conclusion

As a financial tool, healthcare Business IntelligeiiBl) can be a priceless addition to
any provider’s technological offering. Not only piding the healthcare provider with a
wealth of accessible information, Bl and Data Wareding puts the life-saving
information at the healthcare provider’s fingertids the data is stored in a standardized
manner, this also ensures that records and repdraways be accurate and uniform.

The healthcare industry is one that affects evemggn, young or old, insured or not.
With accurate and easily-accessible records, hemithproviders can streamline the
services they offer, even as budgets grow slimmdrsimmer each year. In the current
healthcare and financial slump, any cost-saving$ ioa valuable asset. In the case of
healthcare providers, data warehousing might asssstving lives as well.
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