Second-Generation Lean Six Sigma
Makeover of Accessioning and the
High Volume Core Laboratory
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Vital Statistics About Vital Statistics About Vital Statistics About
Atlantic Health Morristown Memorial Overlook Hospital
8,900+ employees Hospital 2,300+ employees
2,100+ physicians 5,000+ employees 1,200+ physicians
219 residents 1,200+ physicians 65 medical residents
1,133 licensed beds 154 medical residents 504 licensed beds
56,400 admissions 629 licensed beds 19,644 admissions
5,867 births 36,756 admissions 2,453 births
116,878 ED 3,414 births 44,649 ED visits
530,520 outpatient 72,229 ED visits 144,717 outpatient visits

visits 263,886 outpatient visits
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*2006 Annual Statistics HEALTH




AH Volume to FTE's
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B Volume | 2426,238 | 2,637,308 | 2,901,086 | 3,143,877 | 3,378,238

——FTE's 225 227 226 226 231
2,500,000.00 2500
2,000,000.00 T T 2000
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1,000,000.00 T T 1000

500,000.00 T T 500
_ &
2003 2004 2005 2006 2007
B Volume - AHS | 1,651,937.00| 1,746,202.00| 1,840,276.00| 1,943,475.00| 2,070,177.00
——FTE's-AHS 73.44 75.02 71.02 703 72
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First Town Meeting - 2002

Top 3 Issues

THE

Need More People
Need More People
We need more parking?
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2002 — Issues affecting the Lab

Change in leadership

Laboratory Information system problems
Staffing Shortage and low morale.
Increasing Volume with increasing cost

Competition for capital not only among hospitals
but other services (i.e. radiology).

Poor laboratory design, highlighted by silos
versus an open layout.

Aging equipment and infrastructure
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Steps towards Change

Strategic Planning

Improve Customer Service
Decrease Turnaround Time

Six Sigma/Lean

Automation
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Strategic Planning

Mission — what you are, the overall purpose of
the organization

Vision —what you want to be
Customers

Future Forces and assumptions — internal and
external forces affecting the organization

Strategies — course of action created to achieve
a long term goal

Goals/Tasks — focus on desired
changes/actions
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Mission

To deliver accurate, timely
value driven diagnostic
laboratory information and
services

THE TO LEAD




Vision

To be the premier laboratory,
anticipating, pursuing and
Implementing advances in
laboratory medicine, while
providing exceptional service to
meet the needs and expectations
of the people we serve.
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Future Forces/Assumptions

2002 2008

Customer Demands Increased demand for consultative
Increased competition from i

larger outside 1abs interpretation of lab results
Image/perception of the Lab by AP Competition (rﬂﬂﬂ@;els

Caregivers Serious ﬁ"ﬁ; I >
(=T 7iospital Acquire
e o RIS i o
es

%ﬁssur Mﬁm technology
Corpor. ecentralization of Healthcare
phySIclw Shift towards commoditization of lab tests
Accelerate ;

Continuous demand for blood products
Continuous demand for cost containment

turnover/Retirement
Reimbursement

Conti “Code Confusior” and value
ontinuous “Code Confusion
towards hospital employed
will continue to make it difficult g{]@g?ua,\% o ploy
E%gt?; ﬁ?clﬂn%ellgé?/ increase in Consumers and businesses focusing on

healthcare cost reductions
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Strategies

Enhance Reputation
TAT

Process Improvement
LEAN

Business Opportunities

THE

Technology — Value Driven
Leading Edge — Develop Relationships

Staffing Retention and Recruitment
Employer of Choice
Engagement Survey

Service Delivery
Data Delivery (Reports)

Reimbursement

Physician/Caregiver Relationships

TO LEAD

HLALTH

2002

Develop a client service department
Standardize Chemistry
Standardize Coagulation

Implement LIS upgrade Develop a
communications strategy to ge
messages acr

I atlon of testlng
Identlfy new Blood Bank LIS
Improve 2-way communication with
staff

Build Recruitment/feeder systems and
enhance training programs.

Consolidate Donor Recruitment
Process

Develop Multi-year space and
renovation plan

THE

Develop outreach capability
Sales and Marketing

Staff Development G@ y
Stlrareyy

ull'information flow
Expand Lean — Outside of Lab
velop plans for new services
Anatomic Pathology
Anemia Clinic
“One Lab” Strategy
Vendor/Pharmaceutical
collaborations
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HLALTH

AHS Core Lab Goals 2002

Replace and standardize outdated Technology. Vendor?

Decrease current TAT and AM Run Result availability
Improve Lab Efficiency and Productivity

Consolidate tic- ﬁ @

sample splitting
Eliminate Staff stress

Improve and standardize across the system.
Low Maintenance and no downtime

Best Pricing with flexible financing options

THE TO LEAD

Six Sigma-Process Improvement
Cost

People

*184 Certified Staff
*Problem Solving SkKills
‘Recognized competence

*126 Projects ‘05-°07

FINANCIAL CONTRIBUTION

§5. 180,880
&6,000,0
$4,000,0

£2.000,

Quality

Six Sigma

79%
100%

Helps the enterprise
improve what we do!

2005 2006

41




Origins of Six Sigmae

Term coined by Bill Smith of Mgtorojé \e mMNI-80s; later

embraced and further develop

Principles
Existing processes produce too ms 7
Measuring defect rate in percent is not granular enough
We need to drive for orders of magnitude improvement in
products and services
Be coldly data-driven, rather than intuitively-driven, as you seek
out root causes

THE TO LEAD

Six Sigma is...
A Statistical Quality Methodology

= “Sigma” = Standard Deviation

Target SO (Measurement of Variation)

L:,&—f—l Vanation Predicts % Defecls

6.6% Defects
Rigorous._._Measurement- Based
Approach

New Way of Measuring Performance
_ G % Defects
T"'Iﬂe‘ 2 30.85%
3 6.68%
8 1.00%
4 0.62%
5
6

No Defects! 3

0.023%
0.00034%

ove el IRediice Variability”




What is the Six Sigma Process?

Control Tools

Performance

&
Improvement \\,{?

2
w@
B hmarki
enchmarking 5\3?‘
«

Mobilize change
initiatives

W
¢ la Statistically find root causes

Measure what you care about

ov
c-°&

Sustain
improvements

Increased Return on Investment

Improve and Standardize

SIX SIGMA

Because Healthcare delivery is
a complex process involving
diverse professional skills;
different patient needs and
advanced technology variation
is inherent. A high degree of
variation makes it challenging
to anticipate and manage
results.

THE

The core Six Sigma concept
focuses on reducing variation
found in any process such as
billing, physician practices,
treating patients, patient triage
or for the Laboratory
“turnaround times” .
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Improve and Standardize

iciiin SIX SIGMA

Six Sigma focuses on reducing the variations that«
occur in a process such as:

Materials S
Personnel '\6\\&\
Equipment < a’{\o(\
Methods Qa‘\

Conditions <

-
Customer~ \\(\e
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Control | R4 Template

\/ Project Description / Problem

Statement:

30% of routine tests take >90 min turnaround;
51% of STATS take >30 min. Resulting in
delayed reporting time and MD dissatisfaction

Six Sigma Project #
OVERLOOK LABORATORY
Project Title:

Specimen Processing Standardization

Project Scope:

Core Lab specimen processing cycle time from

Champion: michael Overa sample drop-off to bar code detected by
Master BB: Aidan Cardella (GE) analyzer @ Overlook Monday - Friday from 0600
Black Belt: Michele Dekelbaum = vy

Finance Approver: Andy Kovach

Project Start Date: June 11, 2002 Potential Benefits:

*Decreased overall cycle time
sIncreased MD satisfaction
sIncreased productivity

Team Members: Project Team

*Vangie Averia ; - .
-Dorothy Evans Alignment with Strategic Plan:
*Anjali Pawar Cost, Service, People, Physicians
*Gail Walaski
«Janet Walker
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Define- Review | R4 Template

\/ High Level Process Map:

HLALTH

Laboratory Testing Cycle

Physician Order Laboratory -
Orders Requested_—Processin £l
Laboratory Total Procm
Specimen Specime Specimen Results
Collection Processi Analysis Reporting

Focus of
this Project:

THE TO LEAD

Detailed Process Map:
Detailed Process Flow For Specimen Proce

ssing
[ ]

Stat Centrifuge

HLALTH

Unload Pneu tube
and deliver to LIS
workstation
Inpat =0.22 mins
Outpt=0.25 mins

( ) WAIT = 1.01 mins WAIT = 6.42 mins WAIT = 4.98 mi@
START
Outpatient
Centrifuge
Outpatient

5 Time = 10.5 mins
Pneumatic Tube

Delivery to Spin
Station

LIS Receipt Load Centrifuge

Inpatient
Pneumatic Tube

Time = 0.38 mins

Time = 0.08 mins Time = 5.5 mins

Time = 0.43 mins

WAIT = 12.56 mins
WAIT = 6.00 mins

. . Delivery to
Unload Centrifuge Aliquot/Prep Analyzer
I_ Workstations SToP
Time = 0.08 mins Time = 0.44 mins . .
Time = 0.69 mins

WAIT = 8.00 mins




Measure- Review
Pareto Chart for Inpatient Specimens
L 100
L 80
20 4
L 60 T
(4] (0]
£ o
[ B )
10 4 40 o
L 20
I
Category <"
Time 20.41 5.50 232
Percent 72.3 19.5 8.2
Cum % 72.3 91.8 100.0

Cause and Effect Diagram

HLALTH

Labels -X

Scanners - Type and Use of - X

Med Tech Vs. Specimen Tech - X

Inventory /Stocking of tubes X LIS Availability, Response Time - C

HIS availability, Response Time - C
—Label Printers - Jams, Misalignment of Print

—— Repair and Prev Mtce Tools =X Centrifuge Availability, Reliability - C

Pneumatic Tube Logistics - C

Experience Level -N

Staffing Level - X Inventory of Racks - X

Communication Barriers - N

New Employee Training -C

Number of Workstation - X

Cycle Time

Aliquoting - X
— Centrifuge Loading -X
— How Receive Specimens- (Categories) - X Time of Day

Routine VS. STAT - C

—Source location of patients

Delineation of duties - X ——Room Temperature - N
; —Other Duties (phone, fax, transport) - X
Volume Fluctuations - — f i
— Delivery within Core Lab Ergonomic Workstations - C/X
——Tube Labeling - C/X ———Workstation Configuration -X

—Category of test order - G/ 1,4 Length - C/X

Specimen Waiting Time - X

__ Space Availability - C
— Fax Inquiries - C/X

Sample Quality - N

Test Order Categories:
Bar Code

Process

Environment

Name Plate (Order in HIS) . X= Factor
Miscellaneous paper reaistration / non- registered C= Constant
Miscellaneous paper registration /ULS | N= Noice




Improve- Review I

[l What do we want to know?
[J Screen Potential Causes?
[] Discover Variable Relationships?
[] Establish Operating Tolerances?

HLALTH

What X's (inputs) cause the most variation?
Staff, Pneumatic Tube location, Priority, Centrifuges and Aliquoting.

What ar s?
Redesig g patterns to match volume
demand , automate to eliminate steps.

What is your improvement strategy? How will you implement the change?
Short-term will redesign work stations, reallocate duties, change staffing
patterns, and add centrifuge. Will implement and measure impact on cycle
time. Long-term plan is to automate.

THE TO LEAD

Back to AHS Core Lab Goals 2002

Replace and standardize outdated Technology. Vendor?
Decrease current TAT and AM Run Result availability.
Improve Lab Efficiency and Productivity

Consolidate Work stations

Reduce reagents and supplies

Eliminate sample splitting

Eliminate Staff stress
Improve and standardize across the system.
Low Maintenance and no downtime
Best Pricing with flexible financing options

THE TO LEAD




6 Sigma Recommended Automation

Vendor (Top 3)
Site Visits including Manufacturer
Work Flow Analysis
Site Standardization
Final Vendor Presentation
Review of Financials

THE TO LEAD

Replace Equipment

Outline for Presentations

Brief Company Introduction (10 minutes)
History
Financial Performance last 3 years
Strategies for next 5 years
Discussion on Workflow at each location (15 minutes)

Describe Workflow Study Process (i.e., Direct
Observation, Computer generated reports, etc..)

Discuss Pre-Analytical/Analytical and Post Analytical
Process (Auto-verification) configurations

Proposed Instrumentation at each location (15
minutes)

Service (10 minutes)
Annual Downtime Data per analyzer (hours).
Number of Service Calls per year for each analyzer
Number of PM’s per year




Replace Outdated Equipment

Outline for Presentations cont..
Cost (2 Scenarios) (10 minutes)
Purchase of Capital
Cost per analyzer
Cost for annual service per analyzer
Reagent Cost
Reagent Rent/Cost per Billable (10 minutes)
Monthly Cost per analyzer for equipment
Monthly Cost per analyzer for service
Reagent Cost per Billable or Reportable
Other Costs (10 minutes)
Interface. (Quantity and Cost)
Consumables
Water Supply
Sequestering of Reagents across system
Summary (10 minutes)
Question & Answer

Instrument Consolidation

Overlook

suone)s-3iom 9

1work-station

ACS

ACS
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HLALTH

Overlook Laboratory

Concept Floor Plan

200"

endOutse g

W.S.

D3
W.S

HLALTH

Detailed Process Map:

Improve and Standardize Processes

Detailed Process Flow For Specimen Processing

Inpatient
Pneumatic Tube

Unload Pneu tube
and deliver to LIS
workstation
Inpat =0.22 mins
Outpt =0.25 mjns

LIS Rggfpt

Ty = 0.38 mins

: | |
| e =043 mir|15 S0 mii15

Stat rifuge

me = 5.5 mins

WAIT = 1.01 mins

Outpatient
Pneumatic Tube

WAIT = 6.00 mins

®_

WAIT = 6.42 mins

|
WAIT = 4.98 mir@
Outpatignt
Ce ge
e = 10.5 mins
L 1|

WAIT = 12.56 mins

Unload rifu!';e
.
e =0.08 m|||15

yﬂ p
e = 0.44 mins

Delivery to
Analyzer
Workstations SeR

Time = 0.69 mins

WAIT = 8.00 mins




Improve and Standardize Processes -
OH

THE TO LEAD
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OH AM Results
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Review of Turnaround Times
STAT Basic Metabolic Panel Comparison
2002 2008
Mean 41 <:> 29
Median 37 26
SD 23 <:>
Routine Basic Metabolic Panel Comparison
2002 2008
Mean 56 29
Median 49 26
SD 40 <:>
THE TO LEAD
Review of Turnaround Times

STAT Basic Metabolic Panel Comparison

2002 2008
Mean 4
Median 37
SD 23

Routine Basic Metabolic Panel Comp on

2002
Mean 56
Median 49
SD 40

THE TO LEAD




Dollars and Sense

Competition for Capital
Rapid Changes in Technology
New Testing — Addition witho
Costs: Instrument, Reageg
Other Considerations;
Sample Splitting, #
Estimated Sa4

*nt, Staffing, Shippin|

THE TO LEAD

Other Benefits

2.5 MT FTE’s reassigned
to new department: Client
Services

Work Station Reduction
(12 to5)

Process Improvement
5 Customer Service Reps
7am -7 pm
Over 400 calls per day

Main reasons to call: Fax
or Verbal Results

THE TO LEAD




HLALTH

AHS Core Lab Goals 2002

Replace outdated Technology
Decrease current TAT and AM Run Result
availability.
Improve Lab Efficiency and Productivity
(Workstation Consolidation)
Reduce reagents and supplies
Eliminate sample splitting
Eliminate Staff stress

Improve and standardize Pre-Analytic,
Analytic and Post Analytic processes across
the system.

Low Maintenance and no downtime
Best Pricing with flexible financing options

THE TO LEAD

HLALTH

Next Step in Process Improvement

A strategy that focuses on the elimination of waste,
process variation and imbalance.

Each step must create value for the customer

Develop a Lean Culture — “Getting the right things, to the
right place, at the right time, in the right quantity to
achieve perfect work flow, minimize waste and maintain
flexibility.”
Cost Reduction
Efficiency — elimination of MUDA
Standardization

Employee Driven

THE TO LEAD




LEAN - Process Improvement

The ten rules of lean production can be summarized:
1. Eliminate waste
2. Minimize inventory
3. Maximize flow
4. Pull production from customer demand
5. Meet customer requirements
6. Do it right the first time
7. Empower workers

8. Design for rapid changeover

9. Partner with suppliers

10. Create a culture of continuous improvement

THE TO LEAD

LEAN Projects

Blood Bank
Implementation
of Galileo
Implementation
of Electronic X
match
Standardize
workstations

THE TO LEAD




i LEAN Projects

Cytology — Reduce TAT (less than 5 days)
Led to consolidation at one site

Cytotechs only read slides — no prep or clerical work

Gyn TAT
average TAT registration to sign-out

| 9
1

3 \ v
2
1
°T5an Feb [ march [ Aprit T may [ June T ouly T Aug Sept Oct Nov Dec
——MMH]| 3.3 3.5 3.9 3.8 5.3 2.9 2.3 3.9 2.3 3.6 4.8 4.5
—=—owH | 32 3.3 3.8 3.9 4.0 3.0 2.3 3.7 2.7 3.7 4.4 4
MsH]| 3.5 3.5 4.7 4.3 5.9 3.4 2.4 3.8 2.8 4.0 5.3 4.8

LEAN Projects

+ Pt Vol 7y the'Frini §

Microbiology lorfilolassiualik
Reduction of $145,000 in Everything you need!
annual Supply expense ;.;ﬂg.,_%.img;géﬁfééﬁ“%ﬁi“
Standardization of Lok L3 b o g oo i
procedures across ?
campuses
Poster at Lab Quality
Confab 2007 S

THE




Other Six Sigma Projects

Anatomic Pathology — Six Sigma
Gross Room — Histology - Pathologists

Move towards continuous flow —
decrease TAT

Same Day Tissue Processing
Increased Capacity — Op Referrals
Decreased Overtime
Standardize Across Campuses
New Gross Room at MMH
New IHC Instrumentation

THE

TO LEAD

Abstract
Coals:

“becrease the time it takes to process pathology slides|

ncrease our Z score to at least 3.38

Reduce our DPMO to 30,396

4Reduce average time to siide availability to 120 minute]
from the current 232 minutes

Ereate continuous flow processing

mplement rapid tissuie processor

“Reduce overtime

Six Sigma

Annamarie Dockery Christopher Scano Craig Dise MD Joe Immordino
Marilyn livento Michael Overa Nancy Mitchell Ron Delacruz Veronica Fraser

99 Beauvoir Avenue
Summit, NJ 07901
(T) 908-522-2194
(F) 908-522-2320

Histology Workflow

Giox delakon o Hide Avadabily [Pim mpiovemani)

«Adjusted

sReduced the total number of
Anstead of lic

(red i
d Iy throughout th

p +Reorganizedcasepriority

«Utilize partially full racks

L ==l

day

ive: To create a continuous flow process
toimprove overall tur around time, patient care, and
physician and patient satisfaction.

The sing| process

hours and did not include the final phase of slide
preparation for pathology review

= Pathologists and physicians are unable to make a
diagnosis and treat the patientin a timely manner due to
the delays and turn around time of the current process

P ploy
~Curent process and tum around time iffers

+Addedathirdshift
«Adjusted Transcription and Pathology Assistant hours
+Increased process batches from one to four per day

B0xp10 10T otal minutes by phase's

mo Y

~specimens versus biopsies.
D Xylent

+Decrease in Overtime
+Decreased turn around time from 232 minutes to an average of 117 mir
day the sps isreceived|

fes.|

Btaimin

+physicians canmake same:
daydiagnosis.

Basdine Pcee

PrRer
phases

=#DPMO was 986,257
#Zscorewas 0

Conclusion
the two hospitals. d it
decrease turn around time 4Processing time has decreased|
<Average turn around time was 232 minutes ncreasedeficiency
=Standard deviation was 44 minutes _©vertime has decreased




LEAN Project — Reference Lab

Significant Cost Reductions through control
Identified new referral laboratory
Reference Lab Cost Per Test 2007
$80.00
$70.00 2006 CPT I
| I — | —
[25% Reduction
$60.00 / L
$50.00 = E— 1
w0 I N0 1N ]
$30.00 4 |
$20.00 1 N
$10.00 7
s | | L1 T | LI
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec XI';
a MMH $37.37 | $38.41 | $44.83 | $44.64| $30.86 | $31.49 | $35.03 | $17.29 | $33.02 | $15.09 | $10.44 | $11.54 | $29.17
0 OH $30.50 | $38.66 | $25.43 | $45.45| $37.90 | $33.71 | $50.70 | $26.97 | $39.16 | $37.99 | $31.70 | $51.38 | $37.46
B ATLANTIC HEALTH | $35.09 | $38.49 | $37.30 | $44.93 | $33.03 | $32.21 | $39.94 | $19.95 | $34.64 | $19.88 | $13.76 | $16.33 | $30.46
B 2006 $48.24 | $55.44 | $44.08 | $37.09| $61.45 | $47.57 | $48.24 | $67.62 | $55.88 | $41.20 | $46.40 | $72.57 | $52.15
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Employee Engagement

Engagement measures:

SAY

STAY

STRIVE

THE TO LEAD




-mployee Engagement Index

Jverall Results — Trend improving

100 =
BT
gz T9
e
&
a
r
E 30
20 -
10 A
0 - - - .
Employes EnQaqemant 1, | would nod nesitEate 10 2, Overall, | &m 3,1 woule mot hesiti T
libclex recaminend Atamte ExI:IEh'lél'_l,l' satlsfled with e commend Atlanile
Health o a friend Allantic Health asa place Health 1o frends seakll
EE'EKIIH; E'I'I'IDID‘H!HHI“. 0 wWiork. healthcars,
W Atlantic Health 2007 O Atlantic Health 2006
B Kenexa Norm B Healthcare Norm
—
Laboratory Employee Engagement
a
B
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iciir| Lab PACT Program for 2007

Professional Advancement Career Track

Developed for laboratory staff based on RN
PACT Program at MMH & Overlook

Job Titles eligible - Full time or PT (22.5 hours
or greater)
CLS, LMT, LDT, MT, MLT, HT, CT, DT
Coordinator, POCT
Coordinator, Lab Services

THE TO LEAD

ki Lab PACT Program - Description

Meet objectives “above and beyond” the
normal day to day job responsibilities

Criteria based on AH shared values

One year to meet objectives
Three Levels on PACT Ladder
Progressive levels of difficulty

Receive Bonus at end of year if level
completed

$1,000 - $1,500 - $2,000

THE TO LEAD




v Lab PACT Program - Criteria

Examples

Service : Receive ACE awards related to customer service

Performance: Conduct Pl project in lab section (Lean or Six
Sigma participation)

Openness: Present in-service to staff in lab section

Teamwork: Participate on formal lab committee; assume
leadership role — Lean Project

Empowerment: Attain # Continuing education Units; Teach in
School of Med Technology

THE TO LEAD

HLALTH

Medical Technologist —

Manage Information associated with waived and
moderately complex testing

Perform highly complex testing
Ensure Quality at all levels
Lab Assistants —

Prepare samples for testing

Operate Instrumentation for waived and
moderately complex testing

Store samples

THE TO LEAD




Present and Future Impact of

Lean/Six Sigma at Atlantic Health

Employee Engagement
Succession Planning
Efficiency/Productivity
Vendor Selection

Cost Control

Outcomes measurement
Physician Satisfaction
Patient Satisfaction
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