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List factors that affect the need to 
change work processes in Microbiology 
Analyze process review and determine 
which process changes would yield the 
biggest gains
Determine “Go forward steps” after a 
LEAN assessment
Analyze the further consequences of 
change



Altamonte
Apopka
Celebration
East Orlando
Kissimmee
Orlando
Winter Park

• Familiar with LEAN, DMAIC, 6 Sigma?
• LEAN Project (Ongoing or complete)

– Core Lab
– Pathology
– Micro

• Thinking about Micro LEAN?
• Micro primary staffing 

– Day Shift?
– 24/7?



Source of 
Cultures
› Altamonte
› Apopka
› Celebration
› East Orlando
› Kissimmee
› Orlando
› Winter Park
› Outreach (FPL)

Create value in health care delivery
› Avoidable delays in treatment

Timely positive results
Timely negative results

› Efficient use of resources
Right size staffing
Level loading of work
Avoid rework
Availability of expertise



Hospital
› Slow growth
› 3% in 2011
› Goal: handle growth without increasing 

resources
Outreach
› Aggressive growth potential
› 25% target in 2011

Culture TAT
› Chemistry  - minutes
› Micro – hours/days
Efficiency
› Labor
› Right sizing



Knowing you need to do something
› Schedule LEAN consultants (External or 

Internal)
Establish baseline
Guideline for future

› Staff informed
Initial meeting with lab director
Is there a need to change? – YES!
Buy into change
Be realistic – Life as you know it may change

• LEAN Assessment
– New for Microbiology
– Other areas completed

• Core Lab
• Blood Bank
• Pathology
• Micro HPV/PAP

– Consultants engaged
• Experience in Microbiology – key for staff buy in 

– Difference with Micro
» Processing and set up
» Plate reading 
» ID and sensitivity

• “Kick in the pants”



• 7 days
– All shifts
– Includes weekend

• Staff feedback (Staff very engaged and gave 
feedback to consultants)

• Scope
– Micro Processes
– Delivery of specimens to micro addressed but not 

focused on
• Hospital Provided data

– Workload
– LIS timestamps
– Staffing and scheduled

Urine TAT (receive to final)
› 47 hour median
› 25% >58 hours



Comparison of short TAT versus Long TAT
› Over incubation
› Setup process
› Vitek setup time to report

Bar report

Negative Urine Culture TAT
› 31 hour median
› 25% > 35 hours
› Only 7% reported within 24 hours



Culture reading
› Day shift only
Batch process for negative Cultures
Positives all reported  on first shift

87 hour median
25% > 119 hours



Staffing Variation
› Processing
› Technical

• Urine
– Delay plating to incubator
– Multiple sorts
– Negatives entered AFTER positives (No growth 

batch)
– 2 step ID and sensitivity setup
– Reconciliation

• Blood Cultures
– Sub to 4 plates to avoid rework
– Label/Worksheet sort
– Eliminate movement to separate ID station



Reduce TAT
Free up tech time

Insert Grid from BMX

Do nothing
Panic
Develop  a plan
› This is the hard part
› Can change happen?



Urine Culture Pilot
DMAIC/LEAN Project
› Blood Culture
› Structured approach (includes Green Belt 

certification)
LEAN tools
Measurements
Implementation

› Sets foundation for future projects

Remember delays? (over incubation, 
sorting, batching, late negative reporting)
New Process
› Sort culture by set up time 
› Utilize Stickers to indicate set up times from 

remote sites
FIFO
Minimize over incubation

› Read
› Report Positive AND negative
› Set up ID and Sensitivities in real time by reader
› 24/7 culture read and report



End of shift
› All cultures complete
› Less FTE, no handoff
› No missing results
New TAT
› 35.4 hour Median
› 25% > 47 hours
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1st Q uartile 35.483
Median 39.617
3rd Q uartile 47.621
Maximum 215.767

A -Squared 167.44
P-V alue < 0.005

Mean 44.248
StDev 17.091
V ariance 292.118
Skewness 3.2381
Kurtosis 18.7100
N 2740

Minimum 16.317

A nderson-Darling Normality  Test

Positive Urine TAT (Sept)

Apply to all culture types
Need to reallocate staffing 24/7
New work Schedules
› “Point of No Return”



Official Hospital DMAIC project
Team Members
› Micro Manager and Assistant Manager
› Blood Bank and Outreach Service Manager
› Lab director is executive sponsor
June – November 2010

Team Picture

Proposed Project Scope (Identify What is out of scope)

In Scope:Blood Cultures arrive in Microbiology, 
processed, resulted.

Out of scope:     Anything prior to specimen arrival, 
false positive contamination.

Problem/Opportunity  statement

63.5% of all positive Blood Culture on a daily basis 
are reported beyond 80 hours at FH Microbiology, 
resulting in increased TAT and increased labor. 

Team Members  (Identify team leader)
Sponsor: Patrick O’Sullivan
Team Leader: Sandy Hernandez
Scribe: Jaison Abraham
Timekeeper: Maryanne Ciullo
Process Change: Mary Ann Womack
Ad Hoc: Angela Charles

Additional Resources (people / systems)
LIS (Marty Gardner)
Finance (Cecil Lowry)

Project Business Case:
• Elevate patient safety and clinical excellence by 

improving product through timely and consistent 
results for Blood Cultures that will allow accurate 
antibiotic therapy for the patient.

• This project is based on fiscal responsibility and 
reducing labor costs. It is important to do this now to 
gain efficiencies and expand capacity for future 
growth. Pharmacy may be able to change antibiotic 
therapy to reduce costs.

Customers (Prioritized list)

• Caregivers 
• Infectious Disease Physicians
• Nursing
• Infection Prevention (Claudette Johnson)

• Micro staff



Strategies to address above risks: 
1. Sponsor support to understand 

financial limitations.
2. Use lean tools to maximize space 

(5S, workstation design).
3. Early involvement of the staff. 

What risks or barriers do we have?:  
Current  Project Risks :
1. Financial constraints (Funds not allocated for 

environmental changes) 
2. Environmental constraints (lack of space, etc.)
3. Staff Buy-In.

What are the key findings to date?:  

Metrics & Definitions            Baseline/ Start     Target 

CTQ’s - Goal(s)

Create a standardized process and balance 
workload with labor for blood cultures by 
December 2010. 

90% of all blood cultures received by 
Microbiology will be final resulted in less than 
80 hours. 

BC TAT (Rec. to 
Final)

63.5%<80 
Hours

90%<80 
Hours

1. UR Culture PI Project/Engaged Staff
2. Staffing concerns dues to 

absenteeism/LOA
3. Lack of standard work
4. Paperwork Intensive 
5. No best practices available to 

benchmark. 

Analyze

Lab Director
› Patient Throughput – TAT
› Staffing efficiency
Process Improvement Team
Caregivers
› Physicians 
› Survey TAT goals enable changing to 

appropriate antibiotics
› Pharmacy – Antibiotic stewardship ☺
Microbiology Staff



What affects BC TAT?
Groupings
› People
› Methods
› Environment 
› Materials
› Measurements
› Machine/Equipment

Staff input

The Staff speaks



Causes of Blood Culture Delays - VOC

Staff meetings / Bulletin board



M10d.33
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Median

Mean

8580757065

1st Q uartile 58.196
Median 68.475
3rd Q uartile 91.954
Maximum 591.033

79.401 86.229

67.348 69.843

52.872 57.706

A -Squared 93.69
P-V alue < 0.005

Mean 82.815
StDev 55.183
V ariance 3045.133
Skewness 4.8185
Kurtosis 31.0732
N 1006

Minimum 27.183

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev
95 % Confidence Intervals

Summary for Positive Blood Culture TAT (June/July)

Measure 
Continuous

X’s Metric 
used Baseline

Baseline 
Capability
Z score or 
% defects

Current
Target
(Defect 

definition)

90% of all blood cultures 
received by Microbiology will 
be final resulted in less than 
80 hours. 

Median Cycl
e time in 

Hours

Mean = 80.69
Median = 68.4 Hr
St Dev =47.36 Hr

(+ BC received June/July 
2010

Removed outliers Out of 
Control) 

Z(st) =1.95
DPMO = 365,805

Mean = 80.69
Median = 68.4 

Hr
St Dev =47.36

Defect is Cycle 
time >80 hr

X1: cycle time from arrival  in 
Micro to MST

Median cycle 
time in 

Hours

<5 minutes, minimal impact <5 minutes, 
minimal impact

X2:  cycle time from Incubation 
1 to unload from Instrument.

Median cycle 
time in Hours

Mean = .04
Median = .027
St Dev = .04

Minimal Impact

Mean = .04
Median = .027
St Dev = .04

Minimal 
Impact

X3: cycle time from unload to 
Incubation 2.

Median 
cycle time in 

Hours

Mean = 1.36
Median = 0.67
St Dev= 2.24

Minimal Impact

Mean = 1.36
Median = 0.67
St Dev= 2.24

Minimal Impact

X4:  cycle time from Incubation 
2 to Incubation 3.

Median 
cycle time in 

Hours

Mean = 1.46
Median = 0.78
St Dev = 3.59

Mean = 1.46
Median = 0.78
St Dev = 3.59

X5: cycle time from 
sensitivity results to final 
report

Median cycle 
time in Hours

Mean = 25.49
Median = 14.98
St Dev =  21.45

Mean = 25.49
Median = 14.98
St Dev =  21.45

Analyze

Significant Step
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Current Value Stream Map for Positive Cultures

Each “X” is identified

X5X4X3X2X1

M10d.36

X5

Mean = 25.49
Median = 14.98
St Dev =  21.45



P1010059.MOV



Urine pilot continues
Quick Wins
› Immediate incubation – Save up to 3 hours
› Less  time spent on paperwork

Blood Culture Process Improvement
Formal DMAIC process will be worth it in 
the long run
› Patience!
› Develop tools for feedback 

“Pre” data collection
Ongoing Metrics to monitor and contol

› Develop better leaders
› Encourages feedback from staff 



Urine Culture Pilot
› Single Piece Workflow – the way to go!
› Next step is Big Bang implementation to all 

culture types (wounds, respiratory…)
› Quick project may not have pre metrics
› Very apparent this Needs to be done
› Requires staffing adjustments for 24/7 

optimal culture reading
New workflow
New schedule

Create the need to change
› Staff shortages
› Over staffed
› Tight budgets
› Pay for performance

Make this a high priority
› Department manager
› Lab Manager
› Next level administration (VP…)

Formal process training is important
Involve Staff
› Commit from the top
› Things will change (Be real)



Finish Blood Culture Process
Next step implementation
› All benches to “Urine/BC model”
› Requires staffing reallignment


