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LEAN in ContextLEAN in Context

Background
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LEAN vs. Six Sigma
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Why LEAN?

4

DHMC Lab Challenges/OpportunitiesDHMC Lab Challenges/Opportunities

• Suboptimal wait/turn around times

• Staff fatigue

– Overtime/turnover

• Non-standardized work environment

– Impact on quality, efficiency, supply $, and training

• Quality

5
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– Unacceptable error rate

• Limited space

– Safety, ergonomic, efficiency, and image issues

• Increasing job complexities

– New IS and automation systems

• Increasing workload

– Historical, current, anticipated

LEAN is not new.LEAN is not new.
• The term “lean manufacturing” or “lean 

production” was first used in 1990

• Taiichi Ohno (Toyota) 

• Henry Ford

– Using “LEAN” concepts in 1913

6
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• Continuous improvement

– “Our own attitude is that we are charged with 
discovering the best way of doing everything, and 
that we must regard every process employed in 
manufacturing as purely experimental.”

• Continuous flow

– “The key is to keep everything in motion, this is the 
real principle of our production.”
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LEAN is: (1)LEAN is: (1)
The integration of the Factors of Production

• People

• Materials

• Machines

7

into carefully arranged and well designed 
processes in order to provide
– the right products or services

– at the right time

– at the highest quality

– and the lowest possible cost.

LEAN is: (2)LEAN is: (2)
The creation of continuous flow of

• Product

• Operator

• Information

8

and the elimination of waste in order to increase

the “value-added” portion of the process.
– “value-added” is from the consumor’s perspective

• Must change fit, form, or function of a product

• Customer is willing to pay for it

• Must be done right the first time

LEAN is: (2 continued)LEAN is: (2 continued)

– “waste” per The Toyota Production System can be

•Waste of overproduction

•Waste of waiting

•Waste of transportation

9

•Waste of transportation

•Waste of over-processing

•Waste of inventory

•Waste of motion

•Waste of defects

9
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LEAN is: (3)LEAN is: (3)
An empirically-based and systematic approach 

to solving complex process problems.

Processes for improvement must have
– well defined products, steps, and demarcations 

(authority/control),

10

– clearly understood customer’s expectations and 
needs,

– and comprehensive, convenient, and reliable pre-
and post-improvement metrics.

• units per time

• satisfaction

Pathology Pilot Areas of FocusPathology Pilot Areas of Focus

• Pre-analytic
– Outpatient Phlebotomy (3L)

• Staff

11

– 17 FTE

• Hours
– 0700-1900 Weekdays

• Work Units
– 275 Patients per day

Pathology Pilot Areas of FocusPathology Pilot Areas of Focus

• Pre-analytic
– CP Specimen Receiving/Processing

• Staff

12

– 13 FTE

• Hours
– 0500-2000 Weekdays (pilot)

• Work Units
– 1500 Patient Specimen per day
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Project ResourcesProject Resources

• 10 Member Lab Team
– AP, CP, Phlebotomy, 

Receiving/Processing
• Representation from practice experts

13

• Representation from practice experts

– 5 Week full-time effort 
• Training

• Data collection/analysis

• Pilot/implementation

• Monitoring and Adjustment

Project Resources Project Resources (cont.)(cont.)

• Consultants

14

Data CollectionData Collection

• Staff input throughout process

• Manual counts and timings

• 400 still photographs

15
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• 40 video recordings
– 22 hours total record

• All shifts, all areas
– Follow operator

– Follow product



NERCE LEAN  Presentation

© Jonathan P. Park, Ph.D., April 13, 2010 6

TitleTitle

• Text

16

Analysis of Product FlowAnalysis of Product Flow

17

Product Flow DiagramProduct Flow Diagram

• Urine specimen only

18



NERCE LEAN  Presentation

© Jonathan P. Park, Ph.D., April 13, 2010 7

Typical Phlebotomy TimelineTypical Phlebotomy Timeline

19

20

PathWestPathWest Time DistributionTime Distribution

21
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NVA Example NVA Example -- Receiving to Receiving to CoagCoag

Activity of the Product by Department / Area Description

D l

Chem

Coag

UA

22

B Storage Between Process
E Storage End of Process

FG Storage Finished Good
I

NV

RM Storage Raw material
T

VA

Non-Value Added
Inspection

Transportation

Value-Added

0:00

0:00

0:00

0:00

0:00

0:00

0:00

0:01

0:01

Rec

Log

Del

23

Guiding Observations and GoalsGuiding Observations and Goals
for Improvementfor Improvement
• Create and maximize continuous flow of patients and specimens

• Establish fast track flow for majority of situations 
– Establish dedicated problem solving/special handling track for remainder

• Reduce proportion of non-value added (NVA) work

• Level load the influx of specimens where possible 

• Improve results cycle time cycle time variation and specimen

24

Improve results cycle time, cycle time variation, and specimen 
through-put

– Reliability (low SD)

• Optimize work space for value added functions, away from storage and 
idle use

• Develop STANDARD work settings, guidelines, and procedures

• ELIMINATE WASTE 
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3L Phlebotomy Optimized3L Phlebotomy Optimized
Institution Name: Dartmouth Hitchcock Medical Center Dartmouth Hitchcock Medical Center
Process Location: 3L For Internal use Only
Product Description: patient admit/req/phleb
Process Begin to End:

PERCENT

Time 
(Seconds)

Time   
Hour:Min:Sec % Total

Time 
(Seconds)

Time   
Hour:Min:Sec % Total

% 
Change

TOTAL THRU-PUT TIME 1,602 0:26:42 100.0% 377 0:06:17 100.0% 76%

TOTAL STORAGE TIME 1,016 0:16:56 63.4% GE TIME 2 0:00:02 0.5% 100%

TOTAL VALUE ADDED TIME 77 0:01:17 4.8% ED TIME 77 0:01:17 20.4% 0%

TOTAL NON VALUE ADDED TIME 509 0:08:29 31 8% ED TIME 295 0:04:55 78 2% 42%

TIME TIME PERCENT

Estimate of ImprovementCurrent State

25

Current Product Process Flow

TOTAL VALUE ADDED 
TIME
4.8%

TOTAL NON-VALUE 
ADDED TIME

31.8% TOTAL STORAGE TIME
63.4%

TOTAL NON-VALUE ADDED TIME 509 0:08:29 31.8% ED TIME 295 0:04:55 78.2% 42%

TOTAL TRAVEL DISTANCE 128 feet 100 feet 22%

Improved 3L FlowImproved 3L Flow
• Inspection

• Triage

• Greeting/Professional interface

• Traffic control

• Let coworkers remain at assigned duties

26

Phlebotomy 3L Actual (Pilot) PerformancePhlebotomy 3L Actual (Pilot) Performance

27

• 50% reduction in average (previously 22 minutes) wait times

• Reduction improved post-pilot 

• Excellent patient feedback
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3L Wait Times3L Wait Times

9:36

12:00

14:24
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a
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Lean Pilot Started 04/21/09

Second Greeter Added
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7:12i
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Director of Flow added:
2 week check- average wait dropped 

2 min 23 seconds

Assigned backup 
person to drawing station

(thru 08/07/09)

All Outpatient Wait Times

11:30
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Post-Lean Scorecard of Performance
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Post-Lean Scorecard of Performance

31

Pre-LEAN Patient Satisfaction
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Potential Potential PathWestPathWest CP GainsCP Gains
Licensed to:

Institution Name: Dartmouth Hitchcock Medical Center Dartmouth Hitchcock Medical Center
Process Location: Path West For Internal use Only
Product Description: Inpatient Chemistry
Process Begin to End:

PERCENT

Time 
(Seconds)

Time   
Hour:Min:Sec % Total

Time 
(Seconds)

Time   
Hour:Min:Sec % Total

% 
Change

TOTAL THRU-PUT TIME 251 0:04:11 100.0% 77 0:01:17 100.0% 69%

TOTAL STORAGE TIME 163 0:02:43 64.9% GE TIME 8 0:00:08 10.4% 95%

TOTAL VALUE ADDED TIME 0 0:00:00 ED TIME

TOTAL NON-VALUE ADDED TIME 88 0:01:28 35.1% ED TIME 69 0:01:09 89.6% 22%

TOTAL TRAVEL DISTANCE 40 feet 33 feet 18%

TIME TIME PERCENT

MANAGEMENT SUMMARY 
PRODUCT PROCESS FLOW ANALYSIS

Estimate of ImprovementCurrent State

34

Current Product Process Flow

TOTAL STORAGE 
TIME
64.9%

TOTAL NON-VALUE 
ADDED TIME

35.1%

TOTAL VALUE ADDED 
TIME
0.0%

Estimated Product Process Flow

TOTAL VALUE ADDED 
TIME
0.0%

TOTAL NON-VALUE 
ADDED TIME

89.6%

TOTAL STORAGE 
TIME
10.4%

Goals of Goals of PathWestPathWest ImprovementsImprovements
• No Upstream batching (Inpatient/Outpatient)

– Level Load

• No batching upon receipt
– Catch upstream errors

– Reduce specimen swapping errors

35

– One operator for entire process
• Accountability

• Meaningful, non-punitive inspection steps

• Balanced, less stressful load

– Eliminate downstream batching
• Consistent with automation/instrumentation

• Continuous flow

Goals of Goals of PathWestPathWest Improvements Improvements (cont.)(cont.)

• Triage simple vs. complex
– Streamline

– Identify problem queue
• Reduce distractions

• Establish discrete tasks and functions
Standardization of roles and expectations

36

– Standardization of roles and expectations

– Promotes consistency leading to accountability, enhanced 
training and performance assessment

• Consolidate transportation steps
– One circuit every 4 minutes

• Reliable, consistent delivery of all specimen regardless of priority 

• First in, first out

• Keep coworkers at assigned tasks
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PathWestPathWest/CP Times /CP Times -- PilotPilot

• Averages

37

PathWestPathWest/CP Comparisons/CP Comparisons

38

• Pilot efficiencies are improved or sustained

• Improvements (target compliance) greatest for most 
streamlined analytical platforms 
– Consistent with pre-analytic focus of this study

• Further appreciable improvements likely to require 
downstream efficiencies

Sustained TAT ImprovementSustained TAT Improvement

39
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Alignment with DHMC Quality Goals and IncentivesAlignment with DHMC Quality Goals and Incentives
and With Consumer's Expectationsand With Consumer's Expectations

– Inpatient am Lab Results
• Provider need

• Institutional priority
C it

40

– Capacity

– $

• Testing utilization control

• Patient satisfaction

Observational Payoffs Beyond Observational Payoffs Beyond 
Process Analysis and Data CollectionProcess Analysis and Data Collection

– Training

– Safety

– Quality

41

Quality

– Supply chain ($150,000 per year)

– Standardization
• Continued

StandardizationStandardization
• Establish and require standard processes and work 

site in order to:

– Minimize variation in quality

– Minimize variation in supply chain

All i t h bl t ffi

42

– Allow interchangeable staffing

– Standardize/Optimize work site
• Sort, Set in Order, Shine, Standardize, and Sustain (5S)

– Remove visual noise (effective communication)

– Develop and maintain effective inventory control

– Establish exact standards for training, 
competency, and performance assessment
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Unfinished BusinessUnfinished Business
• Quality, consistency of metrics

– LIS challenges

– Standardization

• Maintain the gain

W t h f d ift
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– Watch for drift
• But also reassess/tweak/optimize

– Monitor, involve, manage
• Keep measures in front of staff

• Establish meaningful and timely signals for 
performance

Next steps (Kaizen)Next steps (Kaizen)

44

Kaizen successesKaizen successes
– Upstream processes

• Labeling (interdepartmental)

– Standardization/accuracy

• Add-ons (interdepartmental)

45

– order reconciliation 

• Inpatient phlebotomy (interdepartmental)

– Level loading/standardization

• Outpatient phlebotomy (interdepartmental)

– Resource allocation
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Kaizen successesKaizen successes
– Downstream processes

• Automation workgroup (intradepartmental)

– >20 issues resolved

• Handoffs

46

• Communication

• Jurisdictional issues

• Resource allocation

• Effective continuous flow through 
analysis

• Chemistry

• Hematology

Ongoing and imminent next stepsOngoing and imminent next steps
• Microbiology specimen processing LEAN review

• Inventory control/Supply Chain (Summer, 2009)
– Phlebotomy, anatomic pathology, microbiology

• Evaluation of adjacent processes
– Intradepartmental

• eg. Analytical/automation
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– hours of service/maintenance schedules

– Extradepartmental
• eg. registration/engineering/clinics/units/EMR/outreach

– Pneumatic tube task force

• Assessment of major laboratory sections
– Feasibility – Return on Investment (Fall, 2009)

• Chemistry, Hematology, Gross Lab, Cytology, Path Sign out

• Apply LEAN concepts as a filter for future initiatives

finisfinis

48


