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What is Lean?

Lean can be defined as a systematic approach 
of continuous improvement, based on the 
Toyota Production System (TPS) of lean 
principles and lean tools, used for the 
identification and elimination of waste.



Principles of Lean

• The customer defines value
• Deliver value to the customer on demand 

and without waste
• Standardize to solve and improve
• Transformational learning requires a deep 

personal experience
• Mutual respect and shared responsibility 

enable higher performance
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Lean Tools

• Process Mapping
• Spaghetti Diagram
• Time Observation
• Waste Walk
• Communication Circle
• Cycle Time Bar Chart
• Ask Why 5 Times
• Fishbone Diagrams
• Root Cause Analysis

• Standard Work
• Mistake Proofing
• Pull Systems
• Level Loading
• Visual Management
• Quick Change
• Andon (Stop the line!)
• Quality at the Source
• Just in Time Inventory

Lean Tools for Identifying Waste Lean Tools for Fixing Waste



Lean Values

• Waste is 
disrespectful of 
Society because 
it wastes scarce 
resources

• Waste is 
disrespectful of 
individuals 
because it asks 
them to do work 
with no value 

- President Toyota

•Waste is 
disrespectful 
to patients by 
asking them 
to endure 
processes 
with no value



Lean Deployment at 
Denver Health

• DH Black Belts (BBs):
• 48 hours lean training
• Day to day lean 
• RIE team leads
• Bi-Monthly reports
• BBs embedded 

throughout clinical and 
non-clinical areas

• Rapid Improvement 
Events (RIEs)

• Utilize Simpler SBS®

Methodology
• RIEs based on Value 

Stream Analysis  
• 18 Value streams, 10 

RIEs per month
• 7-9 members per team
• RIEs coordinated by 9 

Lean Facilitators
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Black Belt Projects
DH Black Belts are using lean everyday, in every 
way….here’s a few examples:

– Engineering:$428, 277 reduction in supply 
expenses

– Paramedics: $11,760 reduction in detergent for 
washing ambulances (LEAN and GREEN!)

– Pharmacy/RT: $363,000 savings for inhalers
– Occupational Health: Drug Screenings $2,500 

savings…. $1 savings/rapid screen, 2500 rapid 
screens/year 



Rapid Improvement Event (RIE) 
–Using Lean Tools in Focused Manner 
Day 1
Mon

• Examine a process/function or area
• Identify areas of waste, non-value added steps  
• Identify metrics

Day 2
Tues

• Develop new process, standard work and 
communication to eliminate identified waste and 
increase value

• Design rapid experiments
Day 3
Weds

• Implement the new processes, standard work
• Monitor production board and communicate 

standards
• Observe new process and any change in metrics

Day 4
Thurs

• Adjust and fine tune new standard work

Day 5
Fri

• Celebrate!



Implemented new process.

Observed new process in 
place.

Received positive feedback 
from APC  nursing staff!

Continued to modify 
Antibiotic guidelines.

Established methods for 
monitoring ongoing metrics.

Created standard work for 
new process.

Day 5
Report of issues, 
interventions, and results to 
executive staff.

Discussed issues with 
front-line RNs and 
physicians in the OR, APC, 
and PACU
Developed “ideal and future 
state maps. 
Brought in experts for 
development of antibiotic 
selection guidelines. 
Developed  communication 
plan.
Confirmed with key 
stakeholders: Nursing 
staff, surgeons, 
anesthesiologists, and 
pharmacy.

Developed current state map 
indicating the pre-operative 
process for administration of 
prophylactic antibiotics.

Identified major hurdles to 
achieving the goal of 
administering antibiotics 
within one hour of the initial 
surgical incision.

Reviewed 10  cases to help 
establish baseline “success 
rate” (80%).

Went to “Gemba”-walked 
through the process, ie., 
(waste walk”, and confirmed 
current state map.

Established goal of 100% 
compliance.

Days 3 & 4Day 2Day 1

Surgical Site Infection Prevention 
Rapid Improvement Event
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Surgical Site Infection Prevention 
Rapid Improvement Event

RIE Example: Surgical Site Infection Prevention

June 6-10, 2005

Changed OCTOR 
practice to “In the 
OR”



RIE June, 2005
Antiobiotic Prophylaxis 
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RIE Employee Engagement  
YTD June 30, 2011

• 365 Rapid Improvement Events
• 1,675 Employees participated on RIEs, 

representing 220 Departments
• 18 value streams



2011 Value Streams
Revenue Cycle 1st Floor 
Managed care Education
RMPDC OB/Gyn
Paramedics Primary Care
e-Health Services Human Resources
Nursing Behavioral Health
Laboratory Services Supply Chain
Pharmacy Perioperative 

Services



Non-Clinical 
Lean Events

Financial Counseling Physician Billing

Specialty Clinic Charge Capture Facility Bill Clean Claim Rate

Physician Credentialing 2nd Pass-Improve turnaround time on accounts 
holding for coding edits

Enrollment Appointments Improve Internal Processing turnaround time for 
Medicaid Pending accounts

Grant Billing Reduce # of accounts on front end work lists 
due to authorization or referral requirements

Commercial Insurance AR Days Co-pays with No Charge

In Patient Enrollment OP Pharmacy Billing

Address Verification Insured Patient Access
Specialty Clinics

ED Charge Capture CHS Charge Capture

Ortho Clinic Charge Capture Unsponsored/Out of County Patient Access

Specialty Clinic Registration MAK Cart  Levels

Financial Counseling (2nd Pass) Med Assets



Clinical Lean 
Events 

VTE Prophylaxis D/C Pharmacy

Cancer Screening Specialty Bed Surfaces

OB Fastrack Discharge D/C Planning 

Surgical Site Infection PES ETOH Pts

Geographic Rounding Psyche Consults

Provider Flow Cells Venous Access

ED to Floor Handoff OR Lost Instruments



$109,056,864 
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RIE + Blackbelt Combined Total Financial Benefit Trend
Cumulative Through May 31, 2011

ACHIEVED WITH NO LAYOFFS OR 
REDUCTION IN SERVICES!





Enterprise True North Alignment:

OB ED OR Rev 
Cycle

HR MC Rx BHS RM
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Summary Timeline

First RIE  financial 
returns confirmed

August 2006

1st RIE‘s
June, 2005 

1st Internal BB 
Training 

Spring, 2007 

$109 million net 
confirmed from 
Lean May 31, 

2011

Five initial 
VSA’s 

spring, 2005

Denver Health’s Lean Journey of Transformation

LSI Dept 
May, 2006First DH 

BB Training 
January, 2005

30% of 
employees on 

RIEs April 2011 March, 2011: DH first 
HC Organization 

recipient of Shingo 
Prize for Operational 

Excellence



Summary

• Lean is a philosophy and tool set that fits for healthcare
• Eliminating waste improves quality of care
• Lean tools are intuitive
• Frontline staff must be respected because they 

understand where the waste exists and how best to 
eliminate it

• Lean has the power to change culture because it truly 
empowers employees to break down silos, rapidly 
implement change and own the process! 


