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Knowledge Based Systems, Inc.

A trusted source of innovative solutions

Industry-recognized leaders in Hill
knowledge based systems and enterprise
engineering techniques

IDEF method developer for the Air
Force

Leading PI tool vendor

y 7 Ft. Campbell
Commercial clients include: Edwards P
* Shipbuilding Orlando
« Banking Oklahoma City Huntsville

* Manufacturing
Federal clients include:

« DOD

* MHS/TRICARE Austin — K \

*« DARPA College Station

*« NASA (CHQ)

« NIST Corpus Christi

« DOE

Today’s Agenda

¢ Introduction
* Continuous vs. On-call Services

» Continuous Services PI
* On-call Services PI
* Practical Approaches

» Advanced Tools for PI
*Data Mining/Analytics Enabled PI

* Questions
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*PDCA?
*FMEA?

* Root Cause Analysis?
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Process Improvement is...

Alterations to business processes that
improve delivered value.
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MHS/TRICARE Initiative

90 Hospitals

Hundreds of outpatient clinics and ambulatory care
facilities

Twelve Tertiary Care Hospitals

8 Million Beneficiaries
Staff of 180,000
$20B Annual Budget

Terabytes of Clinical and Business Data

Significant analytical challenges due to its sheer size
and diversity
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PI Conceptual Steps

1. AS-IS Measurement => performance baseline

2. Analysis => drivers of performance and problems

3. TO-BE Planning => proposes, justifies new processes
4. Process Change => implementation of new processes

5. TO-BE Measurement => assessment of results
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* Are you a continuous or on-call

facility?

* What detractors do you

suspect?

* How self-aware are you?

These questions determine
the best PI techniques....
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Continuous vs. On-Call Services

_ Continuous On-Call

Delivery of Services Repetitive As-Needed

Facilities Dedicated Generalized

Performance Consistent Inconsistent

Drivers workload workload

Work Procedures Few Many

Perforn}ance Production Readiness

Metrics

Continuous PI: Assumptions

Suspected Cause Approach Examples
Taguchi
Variance Variance Centered Six Sigma
IDEF Modeling
Deming, Baldridge
. Benchmarking
Inferior Processes Model Processes
1SO 9000
Balanced Scorecard
IDEF Modeling
Lack of Self- General BPR. L
Awareness Methodologies » ean,
DMAIC, PDCA
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#.0On-Call Services: More Processes

On-Call Process Examples

Processes Function

Readiness Create & Sustain Readiness

Assessment and

A Select and Schedule Services
Planning

On-Call Services Procedure & Medication Delivery

Measure Performance for
Enhancement

Performance
Metrology
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Societies

Process Type Staff Level Facility Level
Licensure, Training, Accreditation,
Readiness CEU’s, Professional Credentialing, Training,

Drills

Assessment and

Diagnosis, Care Plans

Diagnosis, Care Plans,
Pathways

Litigation, Profit/Loss

Planning
Personal Skills, Office | Licensed and Certified
On-Call Capabilities, Procedures | Facility Capabilities
State and CMS Sentinel Events, Facility
Performance Physician Quality Benchmarks, CMS
Metrology Initiatives, Tort Quality Initiatives
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Work Characteristic

On-Call Facilities: Characteristics

(Hospitals, MRO Depots, etc.)

Classical Value Detractors

High accountability

Added work requirements
Redundant paperwork
Out of date documentation

Scarce, highly technical skills

Staff and skill shortages
Dispersed work locations

Extensive Assessment,
inspection, remediation

Remediation often deferred, neglected
Shortcuts to avoid high labor costs

Unusual problems or affected
functions

Long lead times on materiel
Underfunded demand
Poor materiel procurement/status systems

Unpredictable processes &
required support

Static plans & schedules
Production priority for critical processes

Scarce, highly specialized
tooling & facilities

Unpredictable subject arrivals

Poor scheduling systems

Getting Practical...

On-call PI: Assumptions

Suspected Cause Approach Examples
Faulty Process Sentinel Event/Shortfall Root Cause
Analysis FMEA
IDEF Models

Inefficient Processes

Special Process
Analysis & Metrics

CMS VHRI Metrics
JCAHO Core Measure Set

IDEF Models
Weak Selection and Planning and Pathway Templates
Deployment Scheduling Process-Based Planners
Kitting
Driver Simulations ( Drills )
Lack of Readiness Deployment Performance Simulations

Simulations

Discrete Simulation Modeling
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Increase Self Awareness

1. Increase self awareness

 Information sources

¢ Procedures
¢ Plans

2. ID customers and contributors ;
* Audits

3. Find drivers and profiles .
| * Process Capture and Documentation

* Methodologies Help
« Example - IDEF Modeling

4. Find metrics that count

5. Change for the better
» Leverage Your Existing Data Assets
* Methodologies Help
« Data Mining Analytics
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Identify Customers & Contributors

* What are my deliverables? Products or services?

Purchasing Procedures g

« Points of Delivery [~Supplier Management Policyh} L
* Admission treatment
¢ Treatments

* Discharge

Supplier Bids
Material Request
Shipping Package

Material's Performance Datay

Manage

- Purchase Order,”
Material

Supplier RFQs,

»
A0 Payment Authorization,

L\Aatcmls Staff

Data Systems
People and Systems Involved

* Valuation: Thru eyes of customer

Purchasing Staff
[

Process Inputs
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Model Reuse

Activity Based Costing Framework

Process Ownership Matrix

Dacumenting Acquisition

= Madels
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‘Web Accessibility

= =, Staff Level Process Capture: IDEF3
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Finding Drivers and Profiles

Normal Processing

Requires Mar Approval

Data Mining: Value-Add

Understand the Past
& Projections of the Future

Accurate Reporting
of Past & Current Events

OLAP Data Mining

What is the profile of people likely to utilize

‘What was the utilization rate of our clinics? .
our clinics?

How many units of Product X did we use for ‘Which future patients are likely to need
our patients? product X?

Which hospitals have the greatest sentinel

‘Who were my ten safest hospitals last year? N
Y P ¥ event potential?

‘Which doctors are likely to switch to the

‘Which doctors didn’t refer patients last month?
. 5 pati competition in the next six months?

‘Which customers defaulted on their payment

5 Is this customer likely to be a credit risk?
plans?

‘What were bed utilizations by region last ‘What are expected bed utilizations by
quarter? region next year?

‘What percentage of patients acquire nosocomial | What can I do to reduce nosocomial
infections? infections?

Reactive Management > Proactive Management
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* Get Quantitative
* Look for Cause and Effect
Relationships
» Example — If my drivers increase by
10% what happens to my performance?
* IDEAL: Your Metric is Someone Else’s
Driver

* Tools — Data Mining, OLAP
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Data Mining Analytics

Groupings of Patients Identifying Patient Segmentation Dimensions
Events & Data Aggregation

Data
Clustering Summarization
&Visualization

§ “ Association Rules between
Future Region Patient Variables

State Classification

y Association Repository
il Rules * Raw Data
L = + Evolution Drivers

AT « Feature Selection
For Patient
Change - Pattern Sequential

Detection Discovery 3 Pattern
/ X Detection

Classification

Anticipatory Sequential Patterns in Evolution of

Change Detection

Optimization Hospital Events
Forecasting 3
PG/ [ & Search
Causal and TimeSeries Optimal Planning Under
Projections of Services Factors  Different Working Scenarios
X —
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« Discover and analyze patterns
« Find relationships driving behavior

« Find emerging trends in ongoing data

+ Find matches to patterns

« Find high interest targets

“Not in Stock” vs “Prime Vendor Utilization”

Clustering Based on “Not In Stock” Levels
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Clinical Topographies
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Patient Cluster Analysis

Question: Among diabetes patients, are there natural group
behaviors based upon secondary diagnoses and symptoms?

Patient Cluster 1

Patient Cluster 2
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Discussion
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