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What is Lean Six Sigma?

A problem solving and process improvement approach that combines
two powerful methodologies that focus on reducing waste and
variation.

Lean Manufacturing (TPS) Principles = Waste reduction

Six Sigma Methodology = Variation reduction
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Evolution of Lean and Six Sigma

Business Process
Reengineering
Statistical Quality e
Coptol Six Sigma
Total Quality
Management
Lean Six Sigma
Toyota
Production
System
Ford Production
System Lean

Just-In-Time




Where Did 66 Come From?

Started at Motorola Corporation in the mid-1980’s - Bill Smith
Popularized by former General Electric CEO Jack Welch’s.
Six Sigma brought back statistical measurement to quality.
Reduce variation Sigma (0)

Sigma (0) is a statistical concept that represents how much variation
there is in a process relative to customer specifications.

Y=1f(X)
Making decisions based on data Y :f (X)
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Six Sigma (0) Concept
-

Every Human Activity Has Variability...

Customer
Specification
P ] Customer Customer

Specificaticln Target Splecification

/ =\

Target

defects

\
\

Reducing Variability is the Key to Understanding Six Sigma
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What is Six Sigma (60)¢

Sigma DPMO Yield
Level

2 308,537 69.15%
3 66,807 93.32%
4 6,210 99.38%
5 233 99.98%
6 3.4 99.99966%

By reducing the variability, we improve the process
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What is Lean?

Original ideas - Sakichi Toyoda, 1950s

Elimination of waste Mura (BE) — JIT, Muri (&) - Standardize
work, Muda (FEEK) — TIMWOOD.
Core ideas

Determine and create value

“pull” instead of “push” systems (American supermarkets)

One piece flow

Eliminate the non-value adds caused by waste
JIT, 5 S, Kanban, poka-yoke.
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The origin of LSS Healthcare..

Virginia Mason Medical Center in Seattle, Washington (2001) -
Engaged production engineers from Toyota and the Boeing Aircraft

Company) to teach them how to apply the Toyota Production System
to the production of healthcare services.

E.g. in hospitals - Throughput Improvement, TAT Improvement, 53,
Leaning the healthcare process, Loss Reduction, Reducing wait time,
Prevent falls and injuries, Reduce medication errors, TAT for lab results,
Improving flow, Reducing discharge time efc..

Pharmaceutical manufacturing..
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LSS Methodology ) I!l ('|

Define Measure Analyze Improve Control
Lean Six Sigma DMAIC Most Common Tools
Define Measure Analyze Improve Control
e Project Process Map Cause & Effect ® Recommendations Hypothesis
Charter CTS Diagram ® Improvement Plan Testing
e Stakeholder Data Why-Why Diagram e  Action Plan Basic Statistics
Analysis collection Histogram and e Cost/benefit Graphical
e SIPOC plan Graphical Analysis Analysis Analysis
e Process Map Quality Correlation & e Cost of Poor Quality Sampling
(high level) Function Regression Analysis e  Future State Map Standard Work
e Project Plan Deployment Basic Statistics e Hypothesis Testing FMEA
(QFD) Sampling e Dashboards Statistical
Pareto Chart VSM Process Control

Minitab Software ..

Cost of Poor
Quality

Failure Mode and
Effects Analysis
Gap Analysis
Hypothesis Tests
Waste Elimination
5S, Kaizen

(SPC) charts
DPMO
Dashboards
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Project charter template

Project Name: Name of the Lean Six Sigma Project

Project Overview: Background of the project.

Problem Statement: Business problem, describe what, when, impact, consequences.
Customer/Stakeholders: (Internal/External) Key groups impacted by the project.

What is important to these customers — CTS: Critical to satisfaction, the key business
drivers.

Goal of the Project: Describe the improvement goal of the project.

Scope Statement: The scope of the project, what is in the scope and what is out of scope.
Financial and Other Benefit (s): Estimated benefits to business, tangible and intangible.
Potential Risks: Risks that could impact the success of the project and the probability of
occurrence.

Milestones: DMAIC Phase and Estimated Completion Dates

Project Resources: Champion, Black Belt Mentor, Process Owner, Team Members.
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Hospital and Emergency Department Throughput Improvement -
Project charter

Project Overview: This project is focused on improving patient throughput in the ED.

Problem Statement: The Emergency Department is experiencing delays in moving the
patient through the ED in a timely manner. There are excessive delays and a high
percentage of patients left without being seen.

Customer/Stakeholders: ED Patients, Medical Associates (Doctors, Nurses, Technicians,
Transportation), Administration, EMS, Inpatient areas, diagnostic departments.

What is important to these customers — CTS (Critical to Satisfaction): Patient
Satisfaction, Quality of Care, Throughput Time, Waiting time.

Goal of the Project: Improve ED throughput time to 3 average hours for discharged
patients and 5 average hours for admitted patients.

Scope Statement: The scope includes the ED processes starting from patient entrance,
to triage, treat, transport, test/diagnose, disposition and discharge /admit.

Projected Financial Benefit (s): Improved revenue; increased volume (reduction of
Left Without Being Seen (LWBS)), increased volume through increased performance;
reduced costs through improved efficiency (time per patient).
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SIPOC Diagram (An important Lean Six Sigma Tool)

T S —
SIPOC Diagram ---- Insert Process Title Here

Suppliers | | Inputs | | Process | | Outputs | | Customers | |Requirements

oList oList
*Suppliers

oList List
*Customers *Requirement

*Here s
*Here

Insert Process Insert Insert Process Insert Process Insert Process
Step 1 ;’roccss Step Step 3 Step 4 Step 5
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SIPOC Emergency Services

Suppliers

Inputs

Patient
EmS
Physicians
Staff

Patient
Medical Staff

Medical Staff
Patient

Medical Staff
Patient
Ancillary staff

Medical Staff
Patient

Medical Staff
Patient
Ancillary staff

Medical Staff
Patient
Ancillary staft

Reguest for ED
care

Referrals
Patient Info

Patient
information

Patient
information

Results
Diagnosis

Transport
Device

Dlsposition
Ordeérs
Instructions
Prescriptions

Process

Outputs

Triage

Register

Treat

Test/
Diagnose

Disposition

Transport

Discharge
or Admit

Acuity Level
Triage Decision

Registration

Orders

Results
Diagnosls

Disposition
Instructions

Completed
transport order
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Customers

Medical staff
Patient

Medical staff
Patient

Medical staff
Patient

Medical staff
Patient
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Medical staff
Patient

Medical staff
Patient

Patient
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High-Level Process Map (SIPOC Process Map)

-1 The process steps can be simply turned 20° from SIPOC - displayed
horizontally instead of vertically.

7 Identify the inefficiencies and non-value added activities, and then
create the future state process during the improve phase.

Transport i—b

Discharge/

Triage [~ Register —P admit

Treat | Test/Diagnose | Disposition ——
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Stakeholder Analysis
B

01 power /interest matrix

Power

Subjects
Keep Informed

Low

Low <— » High
Interest

j_l | H N‘R UNIVERSITY



Perform Stakeholder Analysis

Stakeholders

Who They Are?

Potential
Impacts/Concerns

EMS

Emergency Medical Services
who transport patients to

the ED from outside the
hospital

Quality of Care
Low waiting time Patient
Satisfaction

Registration

Register the patient

Correct registration
Accurate billing

Regulatory Agencies

Regulatory Agencies who
define regulatory criteria.

Quality of Care
Revenue Integrity

Administration

Administration of the
Hospital

Efficient processes
Patient Satisfaction
Patient throughput

1[TH MRS



Critical to Quality Tree (CTQ Tree)

ms<

Requirement 1

Requirement 2

Requirement 3

Requirement 4

Requirement 5

Requirement 6

NEED

Good Customer
Service

QUALITY
DRIVER

Waiting Time

Pleasant Staff

Refund Policy

PERFORMANCE
REQUIREMENT

90 Percent of Customers Satisfied With
Waiting Time

All Phone Calls Answered Within 20 Seconds

90 Percent of Purchases and Refunds Processed
Within Two Minutes

All Customers Greeted Within 30 Seconds of
Entering Store

All Customer-Facing Staff to Smile Genuinely
When Interacting With Customers

80 Percent of Customers Satisfied With
Refund Policy
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CTS - Hospital and Emergency Department

13|
CTS PERFORMANCE REQUIREMENT (Metric)
Patient throughput time LOS
Patient Satisfaction percent of patients leaving without treatment
Quality of Care quality of care measures
Patient waiting times waiting to be seen by the EDP, waiting to be tri- aged, waiting for

tests or test results, waiting for transportation, and waiting to be a
admitted or discharged.

Lab time; Diagnostic time; Lab time; Diagnostic time;

Admit time; Register time register time; admit time
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Identify Quality Drivers - Kano Analysis
o

71 Dr Noriaki Kano - (1984) - Tokyo University of Science

Excitement
Attributes

\

Performance
Attributes

Satisfaction

\

Functionality

/ Threshold
Attributes

- '

Indifferent




Comprehensive Women’s Centers patients - Kano

analysis
m—

Linear Satisfler | satisfied Delighters:
= Comfortable N - mnm’;’ha» 1ssues
« Schodel : g phar
« Ease of parking Excitem e”t/‘ pote e
* Creative access points * Comprehensive range of services
» Ease * Holistic Care
* Easy nawg ation » Efficient processes
* One vist, one stop » Same day results
indifference | o Oumbiaed typshément
: * Seamless integration of services
- e
Performance Al e s e phes
. } ! t
Need - ,,,,,,m”""" o
not fulfilled s Punctionsl medicine
Basic EC
well fulfilled
Basic Needs:
= Gender specific medicine
« Time saving convenience
» Canng and competent staff
* Akgned with core values
= Aesthetic rooms &
geared to wome
dissatisfied -
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Select Team and Launch the Project
.

Role Team Black Beh Champion Process Team

Leader Owner | members Project time line (Gantt Chart)

Responsibility
Facilitate X

. Egig;egs . Six o Black Bett project

project
Mentor team X X Mar 2005 Apr 2005 May 2005 Jun 2005 Ju 2005
members D ToskName Start Finsh | Duration
Transfer X 200 | 36 | 303 | 300 | 307 | 48 | 400 | 47 | 44 | sn | sk [ sas [ sex | ses | 6s [ 6s2 | 6n9 | sz | 78 | 700 |3m

knowledge of
Six Sigma tools 1 (Defneprase | 2070005 | 30005 | 42 D

Remove X 2 |Measurephase | 372005 | 47142005 | 42w [

roadblocks

Monitor X 3 |Analyzephase | 471402005 | 6162005 | 92w ]
project
progress 4 |Improve phase | 6RQ005 | 772005 | 4w _

Approve X
project S |Implementphase | 6302005 | 7212005 | 32w _

Implement X
improvements 6 |Conrolphase | 7212005 | 882005 | 42w |
Subject matter X i
expertise
Apply Six X
Sigma tools
[ Statistical X
Analysis
Data collection X

=
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Measure Phase - Main activities mapped to the tools
or deliverables

Measure Activities Tools/Deliverables
Define the current process Process Map
Operational definitions
Metrics

Baseline

Data Collection Plan

Define the detailed Voice of Customer Surveys, Interviews, focus groups

(VOC) e Quality Function Deployment
Define the Voice of Process (VOP) and|e Pareto charts
current performance e Benchmarking, check sheets,
histograms
e Statistics

Define the Cost of Poor Quality (COPQ) |e Cost of Poor Quality

LITH M RS



AS-IS Process Map (Define the Current Process)

11 Process Map symbols (Few)

Start/
Finish

Process (Task/
Actrvity)

Decision box

Process connector

Flow

Delay

inye

Document

4~

Storage




Process Map Cross-functional or Swim Lane
.

Emergency Room Process
bacunty or
Nurse calls .
- B i R Room 1 Move patient
ﬁ il e R *| e
o room 3
g Aoty 2 1% P*u
o Sacurity or available bad Muove patient
x Murs= calls Acuity 3: Bad by With lower
& patient and time of anival acuity to haliway
c sends 1o ER Acuity 4: Minor
o N0 care beds
n
e
- E'uﬂ
E Shows patient __f':
how o sign into "
)
= . .
o Starl Walk into Enter patient | |
= ER info info Kiosk
o
Transport
patient via Enter patient R Roo Mowe patient fo o . .
Start ambulance o e info info Kiosk fvailable?, ER room Triage patient
m &
=
m T
Wait for
ER roomg
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E Companion by minitab

Patient
Entry

o1 flow chart of Emergency

Triage:
need blood?

Room Specimen Processing

Murse draws
blood
MD orders
Lab
—
BHS=® - PROCESS MAP Untitled - Companion - [Process Map with Input/Output Details] - X ¢
FILE HOME  INSERT  VIEW MAP ~ 2
—— N T T - ]
[ M [e0od=evol- © | e T G ]3_—1 s —aw  elo @ [ I IS order
Select Muli-hnsert Pan | T ITA0 OO homee | Data | Ouick = ST Align Rotate Bringto Send o Group Fitto Posion  Mske | Hyperlink Picture | Insert Department entry
L 1NN N Bl [5] shapes | Display~ | Format~ [ ghagow < | T v Frontr Backw v Ted~ Labelw SameSizer or Phase~
Mode Shapes Data Format & Amrange Insert Cross-Functional ¢
DMAIC Project ¢ Projact Today | Process Map with Input/Output Details x ‘ N
= e 2 4 5 8 10 12 14 16 18 5
Management = — - ‘ P P - . L L | P L - T I Varisbles [QERTCE s RaEenn label and o i
. i P
13} Project Today X - Input Variables package
LT Project Charter | ‘ ‘
- N M C X C ¥
§ Financial Data 1 ] Move | copy X copy
&8 Team Members & Roles |
B Tasks . Y - Output Variables L
Roadmap 1 New | Move | Copyx | cCopyy
2 B=Trs e e P 2l = ; 4 L Accession and
B CTTree . Verification [ i
. - analysis
4, Process Map - High Level
Project Risk Assessment el
4 Measure: MSA and Project Baseline 3
4, Process Map with Input/Output Details
1% Graph Your Data 1
Gage R&R Study = IS double
Attribute Agresment Analysis e_tn‘tr_!..r
Capability Analysis - Baseline -
Control Chart - Baseline L
4 Analyze: Develop Y=f(X) Relationship =
== Fishbone 1 -
C&E Matrix -
%) Pareto Chart Worksheet [=] ®v| € Selectasingle shape to enter data

MD terminates
lab order
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QFD matrix - voice of the customer information

71 Yoji Akao — Japan, method to transform qualitative user demands into quantitative
parameters (first used in1966)

01 customer needs - summarized in a QFD matrix also called as “house of quality”.

-+

Design Roo

lag ign of HOWS
Features o Roof Ranking System
Interrelationships ++ Strong Positive
(Design Relationships) Posil
+ silive
Design Features, HOWs
Functionality and E None
Characteristics WHATS g Comparison Negative
4 .(,P!ow.) s @ o -- Strong Negative
A
Customer
Rankin
Recz?:gt:ts +  Priorities sl B
?What o . (Competitive ® Strong 9
Wants) Assessment & o
CMParlson' Moderate 3
i Weak 1
Benchmarked
Target Relative |mportance MNone 1]
Values Lower Level
(Foundation)




Voice of the Process (VOP) and Current Performance

The most common statistical measures of a process are mean, maximum and minimum, and standard deviation
etc., which is known as “voice of the process” (VoP).

The best way to discover the VOP is to plot it on a control chart

Pareto Chart - A Pareto chart helps to identify critical areas causing the majority of the problems

Pareto Chart of Reasons - long waiting ER

100 100

80

= 80
¢ €
o 60 60 @
3 o
o 40 40 &
[T
20 20
0 I —
R -1 iting ER & N & G <o A
easons - long waiting %é\ S & bé 0 &
2 @ X Y (o)
< & & 0 &
40 3 @ & &
e < & &
&O (;\ (o] N (o)
6\\ fa.(:‘_ <2 \'S\‘, \?b
£ hd o &
N R
)
&
s
&
\Q
Frequency 25 21 20 15 10 5
Percent 26.0 219 20.8 15.6 10.4 5.2

Cum % 260 47.9 68.8 844 948  100.0 11THM RO



Bar chart
B 1

Bar Chart: Long waiting time in ER (Weekly Defect counts)

Counts

Week 1 Week 2 Week 3 Week 4 Week 5
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Normality test using Minitab

Probability Plot of Patient Falls_1

Normal
99
Mean 1588
StDev  0.6295
95 - N 17
AD 0.412
907 P-Value 0302
80
L7 If the P value is greater
G oo than .05, we can assume
g 40 that the data is normal
30
20
10 -
5,
1 T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Patient Falls_1

JLITH M RO



Gage Repeatability & Reproducibility (R&R) study
o

Gage R&R (ANOVA) Report for Measurement (time)

Reported by:

Gage name: Tolerance:
Date of study: Misc:
Components of Variation R Chart
100 | I % Contribution 045 UCL=0.4413
I % Study Var

(]
2 030l

% 5 0.30

Y 50 %_ ol i = . . .

R=0.1714 o

: Bos < variation is less than 10%

a
0.00- LCL=0
0 1 2 3 4 5 6 7
Gage R&R Repeat Reprod Part-to-Part Part
Measurement (time) by Observation XBar Chart
- 1
: : A

(]

10- ) = p /.\ UCL=10.090
@ 10 X=9.914

o g v ~® Lcl=9.739
wv
9 9
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Observation Part
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Define the Cost of Poor Quality (COPQ)

71 Phil Crosby - ‘Quality is Free’

1 COPQ - defects, errors, and wastes

Cost of quality

®

Cost of good quality @ Cost of poor quality

® S,

Internal

Prevention @ Appraisal

failure

costs costs

costs
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Cost of Quality According to Taguchi
o

0 Loss function is quadratic..

Cost

\

0 LCL T UCL Quality




Analyze Phase

Analyze Activities Deliverables

Develop cause and ~'i-+ Cause and Effect Diagrams

relationships Why-Why Diagram

Validate root causes Histograms, Graphical Analysis, waste
elimination, Value Stream Map, 5S,
JIT, Standard Time, Kaizen, FMEA,
Correlation analysis, regression
analysis, Basic Statistics, Confidence
Intervals, Hypothesis testing, ANOVA
etc.

Process Capability DPMO



Cause and Effect Relationships
o

Cause and Effect Diagram

Long Waiting Time in ER

Measurements Material Personnel

Tests not coordinated
Lack of feedback Too many steps
Delays in ordering

tests

Lack of incentives Hospital room not

Test errors available if admitted

Patient wait
== too long in

ER

Lack of automated

system

Design is not efficient Lack of transporters
Lack of ER beds Lab./Rad./ER dept. reports
to different VPs
Lack of supplies MDs not on site

Boring environment

Environment Methods Machines
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Why-Why Diagram

\Customers lea
without &
purchase

L 4

‘Wers just
browsing

High demand onf
product

¥

Didn't find
wanted product

Ot of stock

Store dosan't

Mot enough

™ ordersd

Shehees mot

efficiently

Y

Mot enough
itema in stock

Poor job of
ardering

¥

Supplier late

Short
employess

¥

Higher than

Unmotivated
employess

k J

Didn’t show up
for work

¥

» Mot sold there

carmy item

Price too high

Specialty item

Unreasonable
expeactations

¥

Ordering stafi

not awars

»  High price

Mot aligned to
store

Mot competitive

¥

Pior research
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Value Stream Map — Basic Shapes

Process

Process

Push Arrow

Manual
information flow

Electronic
information flow

Kaizen event
(improvement)

Pull

-

First-In-First-Out
system

Outside sources
e.g. Suppliers
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Value Stream Mapping - Measure & Improve Phase
of DMAIC

Customer Demand
100 pieces fday
(Takt Time 270 sec)

Customer Demand
100 pieces /day
{Takt Time 270 sec)

Test
Orders

Database

results
Orders

Database

Orders

5 Test R
MD Office MD Office Orders Specimen

Test .
TS Specimen

labels labels
T e Pl Yoty Hr
_ = &2 o . Q2
Cycle Time: 240 sec Cycle Time: 90 sec Cycle Time: 180 sec Cycle Time: 240 sec Cycle Time: 90 sec Cycle Time: 180 sec
Total €T = 510 sec Total CT = 510 sec
54 min 90 min 27 min Total VA €T = 510 sec Total VA CT = 510 sec
4 min 90 sec 3 min Total NVA CT = 0 sec 4 min | 90 sec 3 min Total NVA CT = 0 sec
Lead Time = 2.99 hr Lead Time = 0.14 hr

Future state map
ANTHMRUESE



Toyota Standard Work Combination Chart

T
Standardized Work 2: Standardized Work Combination Table

Required Units S ——
Standardized Work = From: Date: Ses Ghite Hand
aANAANANANAN Walk

Combination Table = .. Area: Takt Time: Ao

Time (sec.) Seconds
Hand| Auto ‘Walk| 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100

Work Elements

4.

1

IR IN B OIS W02

-
o

—
-

|
|

-

-
@

-
Fooerd

Watting| 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100|
‘ Seconds

|

Totals
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SWCT

PART NO TAKEMEY TYPE
STANDARDIZED WORK COMBINATION TABLE SHEET DATE TAKEN PCS { DAY
PROCESS SEC.{ LINE LINE TAKT TIME
MO wOREK MARME MA&H | AUTO a0 5 - 55 i 557 07 a0 a5 a0 5 o 105 -
1 Take Order 15.0
2 Prep lemaons 15.0
X '.,\
3 duice lemans 5.0 15.0 -\'ll
X ".\
4 Mix Ingredicnts 15.0 _\'Il
X it
5 Add lemon juics 5.0 ‘_‘\"l
0 E
& Eerve Customer 5.0 '\_
Wait 5 e pr
TOTAL E0L0 15.00
0
= Mans EEEE =t TT : 9 sec/pe
SerAc = Waliing A = Wiailing




STANDARD TIME

TABLE 1. Typical Allowance Percentages for Varying Health Care
Delivery Working Conditions.

How the standard time is made up Allowance Level Percent
1. Basic-low (personal, fatigue, standing) 11
. Rating
Observed time factor allowance 2. Basic-moderate (basic-low and mental strain) 12
-z | | <t =
g{égt‘éf:f:a?:g :;:rga::ce) 3. Basic-high (basic-moderate and slightly uncomfortable heat/cold or 14
humidity
\\\\\\7///// 4, Medium-low (basic high and awkward position) 16
% 5. Medium-moderate (medium-low and lifting requirements up to 20 lbs.) 19
6. Medium-high (medium-moderate and loud noise) 21
Basic time .
- - - = 7. Extensive-low (medium-high and tedious nature of work) 23
8. Extensive-medium (extensive-low and with complex mental strain) 26
STANDARD TIME . . X . e .
== — 9. Extensive-high (extensive-medium and lifting requirement up to 30 Ibs.) 28

Source: Adapted from B. W. Niebel, 1988.
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TAELE 2. oObserved and Normal Time Calculations for Nursing Unit Activities.

(1) (2) (3) (4) (3)
Performance Sample Observed Times Observed MNormal Time
MNursing Unit Activities Rating in Minutes Time (NT)
PTTE T 4 s e on T orer | I
1. Patient assessment 1.08 12 11 12 9 13 12 11.50 12.42
2. Care planning 035 9 [ 6 g ! 9 167 71.28
3. Treatments 1.12 ] 8 7 9 10 11 8.83 9.89
4. Medication 1.05 4 3 4 5 6 4 4.33 4.55
5. Collecting bloodflab specimens 1.10 8 7 6 9 10 7 783 5.62
6_Passing/collecting trays, snacks, feeding patients 120 18 21 18 19 21 20 19.50 2340
7. Shift report 097 5 6 5 7 8 6 6.17 5598
8. Charting/documentation 04938 8 5 6 g 9 10 T.67 7.51
9. Responding to patients’ call lights 1.15 4 3 3 5 6 5 433 498
10. Staff scheduling phone calls 0.95 5 4 4 5 6 7 517 491
11. Phone calls toffrom other departments 096 6 5 5 4 6 7 550 526
12. Transporting patients, specimens efc. 1.05 9 1" 12 1 9 10 10.33 10.85
13. Patient acuity classification 1.11 5 6 5 6 T 4 550 6.11
14. Attending educational in-services 1.00 75 75 75 75 75 75 75.00 75.00
15. Order transcription and processing 094 5 6 4 6 ! 6 567 533
16. Ordering/stocking supplies and lines 098 6 4 5 6 ! 4 533 523
17. Equipment maintenance and cleaning 0.95 9 1 8 9 1 10 967 918
18. General cleaning/room work (garbage, 1.15 12 9 12 10 9 1 10.50 12.08
making beds etc.)
19. Assisting with the admission process 1.06 1" 9 10 9 8 9 933 9.89
20. Breaks/personal time {not including lunch) 1.00 15 15 15 15 15 15 15.00 15.00
234.83 24349
Job—0T Job—NT

ST =NT x AF = 243.49 x 1.26 = 306.80 minutes or 5.1 hours

JLITH M RO



Pull the care process with kanban

il

Buffer

C

Pull

Process 2

The patient is “pulled” by the next downstream process, but only when
it is ready to serve the patient. When Process 2 discharges a patient,
a kanban card is sent to Process 1

Courtesy of Toyota, supply systems throughout the world are
now run as efficiently as American supermarkets.

JLITH M RO




5S for Healthcare
e

1 Workplace organization method - list of five Japanese words: seiri,
seiton, seisO, seiketsu, and shitsuke

o "Sort", "Set In order”, "Shine", "Standardize" and "Sustain“

1 [THM ROz



Failure mode and effect analysis form

Process
Step

Potential
Failure
Mode

Potential
Effects of
Failure

Potential
Causes of
Failure

Current
Process
Controls

o

Recomme
nded
Action

Healthcare Failure Mode and Effect Analysis (FMEA)
;.. 4

< -4 — XV M < mMmw”
MmO Zm>xmOVCOOO
20— - om -4 mQ

RPN = Severity x Occurrence x Detection

Criticality = Severity x Occurrence

JLITH M RO



Sigma to DPMO conversion

SCIssuming 1.5 sigmq shif’rt
s

Sigma Level DPMO
6c 3.4 DPMO
S5c 233 DPMO
40 6,210 DPMO
3¢ 66,810 DPMO
2¢ 308,770 DPMO
ic 691,462 DPMO

DPMO = (Defects x 1, 000, 000) / (Units x Opportunities)

ALIMTHM RS



Dashboards/Scorecards

-1 Emergency services value chain metrics das

nboard example

Baseline Target Improved % Improvement
Admitted Discharged Admitted Discharged Admitted Discharged Admitted Discharged

Total LOS: 8.7hrs 5.8 hours 5 (43%) 3 (48%) 5.6 3.9 36% 33%
% LWBS: 6.50% 3.50% 0.51% 92%
Total Time to EDP: 93 109 35 35 26 75%

Triage Time: 34 34 15 15 11 68%

Wait time triage to

EDP: 65 79 20 20 20 73%

Time to ED Bed: 61 81 35 42 13 82%

Bed to Physician 34 55, 20 20 13 2%
Treat/Diagnose to

Dispositi71 n T?me: 192 175 109 91 161 11%
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Improve & Control Phase

~ Measure results and manage change

v Hypothesis tests

~ Statistics, Mistake Proofing, FMEA

v Run Charts, Control Charts, Process Capability, DPMO
~ Standard Work, Kaizen (PDCA)

~ Dashboards, Scorecards



Mistake-Proofing Checklists

Surgical Safety Checklist

Before induction of anaesthesia

(with at least nurse and anaesthetist)

(with nurse, anaesthetist and surgeon)

[ Confirm all team members have
nﬁnduudﬂnmuivshymmmdmlc. |

name, procedure,

[ Confirm thi ent’s name, procedure,
__and where hiﬂihiiwil]id'mulm' )

Has antibiotic axis been n within
thelastsom FNPM give

World Health Patient Safety
Organization ane o Sl Hoath G

Before patient leaves operating room

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:

(] The name of the procedure

[J Completion of instrument, sponge and needle
counts

[J Specimen labelling (read specimen labels aloud,
including patient name)

O

Whether there are any equipment problems to be
addressed

To Surgeon:
0 What are the critical or non-routine steps?
O Hmhtgwilﬂnmnie?

Tomesﬂwﬂst*
] A thess ey pabiistapeiic éciessmar

Ll m&aeeqoipmm issues or any concerns?

Is essential imaging displayed?
O Yes

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged.

To Surgeon, Anaesthetist and Nurse:

[J What are the lﬁy concerns for recovery and
management of this patient?

Revised 1/2009 © WHO, 2009
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Run Charts

Run Chart of Hospital 2 Cardiac Mortality Rate
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Statistical Process Control (SPC) Charts

Most Common Atiributes Charts Most Common Variables
Charts

P-charts (proportion non-conforming) X-bar and R-charts (average

C-charts (number of non-conformities) and range)
Process Data Overall
LSL 0.0225 — — — Within
Target * -
usL 0.1375 Overall Capability
Sample Mean # 0.08 Pp 0.93
P Chart of Dissatisfied patient families Sample N 12 PPL  0.93
StDev(Overall)  0.0205603 PPU  0.93
C2 UCL=01375 StDev(Within)  0.0210323 Ppk 093
Cpm  *
012 Potential (Within) Capability
' Cp 091
CPL 091
010 CPU 0.91
5 Cpk 091
£ _
S 008 \././\—/ \. P=008
(<]
o
0.06 -
0.047 004 006 008 010 012
0.02. LCL=0.0225 Performance
‘ ‘ ‘ : : : : : : : : \ Observed Expected Overall Expected Within
o2 s 4 s 67 89 0 m PPM < LSL 0.00 2581.79 312956
Sample PPM > USL 0.00 2581.79 3129.56
PPM Total 0.00 5163.59 6259.12

# This estimated historical parameter s used in the calculations.
NI IAAI



References

G. Robin Henderson, 2nd Edition, A John Wiley & Sons, Ltd., Publication, UK, Six Sigma Quality
Improvement with Minitab.

Kishore K. Pochampally, Surendra M. Gupta, Six Sigma Case Studies with Minitab®, by CRC Press,
Taylor & Francis Group, USA

Sandra L. Furterer, Lean Six Sigma Case Studies in the Healthcare Enterprise,, Springer, USA.

Yasar A. Ozcan, Analytics and Decision Support in Health Care Operations Management,, Jossy Bass,
A Wiley Brand, USA.

Thomas L. Jackson, Just-in-Time for Healthcare, CRC Press, Taylor & Francis Group, USA.
Thomas L. Jackson, 5S for Healthcare, Editor, CRC Press, Taylor & Francis Group, USA.

Eckes, George. The Six Sigma Revolution: How General Electric and Others Turned Process Into Profits.
John Wiley & Sons.

Pyzdek, Thomas. The Six Sigma Handbook, Revised and Expanded: A Complete Guide for Green Bellts,
Black Belts, and Managers at All Levels. McGraw-Hill Books

LITH M ROESE



1[TH MRS



	40FDP-Dr-Susmit-Jain.pdf
	Page 34


