Appendix A

Six Sigma Helps

In constructing these forms I want to thank Cary D. Stamatis and Stephen D. Stamatis for their contribution in both designing and drawing the forms. In addition their help with the computer was very valuable especially with very short notice. Thanks guys!

General requirements of understanding the six sigma

A typical calculation for a six sigma capability

Brainstorming thought starters – general

Brainstorming thought starters – what if

Verb- noun listing: products

Verb- noun listing: process

Function identification example for a product

Function identification example for a process

Cascading the Y = f(X)

Forms

Define
Maslow’s Theory of needs
1. Translating the voice of the customer (VOC) to requirements (CTQs)

2. Understanding Inputs and Outputs

3. Cause and effect matrix

4. Project charter

5. Project plan milestone chart

6. Process and boundary development

7. Input, Process and Output measures

8. Computing the cost of quality (COQ)

9. Six key areas to address when improving the cost of quality

Measure

10. Check sheet development

11. Data collection plan

12. FMEA form

13. Gage R&R – long form

14. Gage R&R – short form

15. Attribute gage study

16. 5S observation summary

17. Control plan

18. Simplified control plan

19. Sources of data

Analyze

20. Main effect and interaction set up

Improve

21. Criteria matrix (evaluating improvements)

22. A form that may be used to direct effect and resources

23. Pay-off matrix

24. Understanding systems and structures for the 6 sigma methodology

Control 

Some of the previous forms are used here: Such as: # 8, 12, 13, 15, 17, 21, 23

Miscellaneous forms

25. Problem statement

26. Understanding the operational definition of the problem

27. Gage control plan

28. Work breakdown structures

29. Who does what in the project

30.  How the work gets done

31.  Exploring the values of the organization

Typical forms – in addition to the above – used in design for six sigma 

32.  Risk identification and mitigation

33. Competition matrix

34.  CTQ matrix and assessment of design risk

35.  Design score card

36. Pugh matrix

37. Score card: Critical to satisfaction (CTS) items 

38.  P-diagram

39. Translating language data to numeric data

40.  Brand profiler

41.  Status of items critical to satisfaction and relationship to customer satisfaction

42.  Customer dimensions

43.  Reliability and Robustness checklist

44.  Design verification (DV) test plan

45.  Triple 5-why analysis worksheet

46.  Project proposal worksheet

47.  Action Plan

48.  Cost function

49.  Process sequence flow chart

50.  Cost index worksheet

51.  Manufacturing information gathering worksheet

52.  QFD block diagram

53.  Function identification worksheet

54.  Function diagram

55.  Action plan

56.  Competitive evaluation

57.  Critical to satisfaction (CTS) scorecard

58.  Design and manufacturing or service scorecard (to be used with Microsoft Solver)

59.  Reliability and robustness demonstration matrix

60.  Assessment of six sigma status
General Requirements of understanding the six sigma

A Typical calculation for a sigma capability

	Step
	Action
	Equations
	Your calculations

	1
	What process do you want

to consider
	N/A
	Billing

	2
	How many units were put

through the process?
	N/A
	2167

	3
	Of the units that went

into the process, how

many came out OK?
	N/A
	2059

	4
	Compute the yield for the

process defined in Step 1
	Step 3/step 2
	2059/2167 =

.9502

	5
	Compute the defect rate

based on Step 4
	1-step 4
	1-.9502 =

.0498

	6
	Determine the number of

potential things that

could create a defect
	Number of CTQ characteristics
	18

	7
	Compute the defect rate

per CTO characteristic
	Step 5/step 6
	.00498/18 =

.0028

	8
	Compute the defects per mil- 

lion opportunities (DPMO)
	Step 7 x 1,000,000
	.0028 x 1,000,000 = 2,800

	9
	Convert the DPMO (Step 8) into a sigma value. You may use a conversion chart or calculate the number
	N/A
	4.3

	10
	Draw conclusions
	N/A
	Little better than average performance


Brainstorming thought starters

ADAPT

What else is like this?




Does the past offer similarities?




What could we copy?




What other ideas does this suggest?

COMBINE

Use a blend, alloy, assortment?




Can we combine units?




Combine purposes, functions?




Combine ideas?

MAGNIFY

What can we add?




Thicker?




More frequent?




Stronger?




Duplicate?

MINIMIZE

What can we subtract?




Smaller?




Lighter?




Condensed?




Omit?




Streamline?

REARRANGE
Can we interchange components?




Different layout?




Different sequence?




Change pace?




Different pattern?




Different schedule?

REVERSE

What's the opposite?




Can we turn it around, upside down, backward?




Can we reverse roles?

MODIFY

Could we change the color, sound, motion, form, shape, meaning, odor?




What new twist?

SUBSTITUTE
What can we use instead?




Who else can?




Another approach?




Another material?




Another ingredient?

Brainstorming thought starters


WHAT IF 
You were spending your money?

Money was no object?




you combined two functions?

You were a man from mars ‑ what questions would you ask about this?

You were 8 years old ‑ what questions would you have?

You knew your managers would buy an idea you came up with ‑ what would it be?




You were from 1000 years in the future?




You didn't perform the function at all?

You had the perfect material ‑ what would you expect?




You performed the function backward?

Gravity did not exist ‑ what would you do then?

You were trying to prevent the function from being performed?




You had an unlimited amount of time?




Nothing was sacred?

Verb ‑noun listing: products

* Try to avoid use of these verbs.



VERBS



NOUNS

*ABSORB

GENERATE

ACCESS

FRICTION

ACCESS

GUIDE

AIR


HEAT

ACTUATE

IMPROVE

APPEARANCE
IMPACT

*ALLOW

INCREASE

BENDING

LIGHT

APPLY

ISOLATE

CIRCUIT

MASS

ATTACH

LIMIT


CLIMATE

MATERIAL

ATTRACT

MAINTAIN

COLD


MOISTURE

CIRCULATE

PIVOT


COMFORT

MOTION

CONDUCT

POSITION

COMPONENT
NOISE

CONNECT

PREVENT

CORROSION

OCCUPANT

CONTAIN

PROTECT

CURRENT

PARTS

CONTROL

*PROVIDE

DEFLECTION
PATH

CONVERT

REDUCE

DIRT


PERFORMANCE

CREATE

REGULATE

DRAG


PRESSURE

DECREASE

RESIST

ENERGY

STABILITY

DIRECT

ROTATE

ENTRY

SURFACE

ENCLOSE

SEAL


ENVIRONMENT
TORQUE

ENHANCE

SENSE

FLOW


TRAVEL

EXTEND

SUPPORT

FLUID


VIBRATION

*FACILITATE
TRANSMIT

FORCE

WEIGHT

Verb ‑noun listing: process

* Try to avoid use of these verbs.

	VERBS
	NOUNS

	*ALLOW

APPLY
ASSEMBLE

ASSURE

BLEND

CLEAN

CONTROL

CONVERT

CREATE

DECREASE

DELIVER

*FACILITATE

FASTEN

FILL

FINISH

FORM


IDENTIFY

IMPROVE

INCREASE
          

INSPECT
	JOIN

LOAD

MAINTAIN

MAKE

MOVE

POSITION

PREVENT

PROTECT

*PROVIDE

RECEIVE

RELEASE

REMOVE

REPAIR

ROTATE

SEAL

STORE

SUPPLY

THREAD

TRANSPORT

VERIFY
	ALIGNMENT

ASSEMBLY

BURR

CASTING

CAUSE

CLEANLINESS

COLD

COMPONENT

CONTAINER

CORRECTION

DAMAGE

DEFECT

DEVICE

DIE

DIMENSION

DIRT

ENVIRONMENT

EQUIPMENT

FINISH

FIXTURE


	FLASH

GAGE

GAS

HEAT

HOLE

INVENTORY

LENGTH

LOCATOR

MACHINE

MATERIAL

MOLD

OPERATION

PART

PRIORITY

SCHEDULE

SHAPE

SURFACE

TOOL

UNIFORMITY

WASTE


Function identification example for a Product/Service

TEAM MEMBERS:



DATE:

PROJECT:

	LISTING OF FUNCTIONS PERFORMED

	ACTIVE VERB
	MEASURABLE NOUN

	
	

	Improve
	Appearance

	Position
	Parts

	Enhance
	Stability

	Prevent
	Vibration

	Improve
	Assembly

	Assure
	Location

	Reduce
	Margin Variation

	Enhance
	Cooling

	Control
	Location

	Support
	Part

	Limit
	Deflection

	Fasten
	Parts



Function identification example for a process

TEAM MEMBERS:



DATE:

PROJECT: 

	Listing of functions performed

	ACTIVE VERB
	MEASURABLE NOUN

	
	

	Transfer
	Material (parts)

	Move
	Material

	Position
	Material (parts)

	Apply
	Material (sealer)

	Actuate
	Circuit

	Weld
	Assembly

	Remove
	Assembly

	Position
	Assembly

	Store
	Assembly

	Produce
	Assembly

	Ship
	Assembly

	supply
	Material

	Repair
	Assembly


Cascading the Y = f(X)

Level 1
Y = f(X1, X2, …Xn)

Level 2
          y = f(x1, x2, …xn)

Level 3

        yi = f(xi, xii, xn)

Where:

 Y is influenced by a number of potential Xs

The y is the new requirement based on X1’s and so on. The X1 is further examined for more potential xs

The yi is yet another requirement of the customer based on x1’s and so on. The xi is further examined for more potential xs

Example: High level application of a “meal in the restaurant”:

Level 1
Y = a good meal in the restaurant is depended on X1 = price, X2 = service, X3 = satisfaction

Level 2
y = the result in satisfaction (which is the X3) is depended upon x1 = service and x2 = food selection

Level 3
yi = the result in satisfaction (X3) with service (which is the x2) is depended upon xi = availability of food, xii = management

Level 4

and so on

DEFINE 

To know who and what the customer needs or wants one must understand him through Maslow’s theory of  motivation and human needs. Furthermore, to extend that understanding into the concept of “customer service” we must be cognizant of the PACT principle. PACT is essential in this understanding because           
“customer service” is very perishable and it depends so much at the moment of service. PACT is the acronym for (P = prompt, professional, personable); A = (accurate, attentive, acknowledging); C = (courteous, caring, concise); and T = (tailored, timely and thoughtful). Maslow’s theory is based on a hierarchical pyramid of needs shown as:

	LEVELS OF NEEDS
	MOTIVATION & BEHAVIOR

	Level 1 = Your Body:
 PHYSICAL SAFETY & SECURITY 
Need to stay alive! Biological and cultural imperatives to live. Includes having enough healthy food, air, and water to survive.
	Level 1 = Your Body:
 SURVIVAL SKILLS

Eat, sleep, and take care of your bodily needs, provide for clothing, shelter, comfort, be free from pain.

	Level 2 = Your Family & Work:
SOCIAL SAFETY & SECURITY Need to be safe from physical and psychological harm in the present and future, and trust in a predictable future.
	Level 2 = Your Family & Work:
SURVIVAL SKILLS

Work, save for future, improve skills and talents, be responsible, and want an organized predictable world.

	Level 3 = Love & Relationships:
COMMUNICATION & RESPONSE 
Need to be loved and to love. Includes the desire for affection and belonging.
	Level 3 = Love & Relationships:
VALIDATION

Join and be active in clubs and groups, be able to talk to others, contribute to society, marry and have a family.

	Level 4 = Self-Esteem:
SELF RESPECT & ACCEPTANCE Need for reputation, prestige, and recognition from others. Contains the desire to feel important, strong and significant.
	Level 4 = Self-Esteem: BRAINPOWER

Display your talents and skills, have self-confidence, appreciate attention and recognition from others.

	Level 5 = Self-Actualization:
FULFILLMENT OF GOALS & DREAMS Need for self-fulfillment. Desire to realize your full potential and become the best you are capable of becoming.
	Level 5 = Self-Actualization:
CREATIVITY

Be a self-starter, have enthusiasm, be creative, be dedicated, enjoy challenges, love to accomplish results!


1. Translating the Voice of the customer (VOC) to requirements (CTQs)
	Level
	VOC


	Key Issues
	Requirements

	
	
	
	Good
	Bad

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2. Understanding Inputs and Outputs

	Process Input variables
	Process Output variables

	
	

	
	

	
	

	
	


3. Cause and effect matrix

	Rating of importance to customer
	
	
	
	
	
	
	
	

	
	1
	2
	3
	4
	5
	6
	7
	

	Process inputs (X’s) CTP’s
	Process outputs (Y’s), CTC, CTD, CTQ
	Total

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


4. Project Charter

	Project Charter

	

	Project Title:
	
	Key Roles:

    Name:

    Title:

    Task:
	

	Problem statement:
	
	Timing:

Start:

End:
	

	Company’s Impact:
	
	ROI:

Expected benefit
	

	Project scope 

Statement:
	
	Team Members:
	

	Project Goal:
	
	
	

	Project Location
	
	
	


1. Project plan milestone chart

	Cycle of project
	Time line in weeks or months

	Project start
	
	
	
	
	

	Define
	
	
	
	
	

	Measure
	
	
	
	
	

	Analyze
	
	
	
	
	

	Improve
	
	
	
	
	

	Control
	
	
	
	
	

	Project finish
	
	
	
	
	


6. Process and Boundary development

	Process name
	Starting point
	Ending point

	1
	
	

	2
	
	

	3
	
	

	4
	
	


7. Input, Process and Output measures

	Input measures
	Process measures
	Output measures

	
	
	

	
	
	


8. Computing the Cost of Quality (COQ)

	COMPUTING THE COST OF QUALITY

	
	

	Currently measured
	Not measured – at this time

	Scrap: 

Warranty expense:

Inspection costs:

Overtime:
	Increased maintenance:

Lost sales:

Customer dissatisfaction:

Downtime:

Engineering and product:

Development errors:

Bill of material inaccuracy:

Rejected raw materials:

	
	

	INTERNAL FAILURE
	APPRAISAL

	Scrap:

Rework:

Supplier scrap:

Supplier rework:
	Inspection:

Testing:

Quality audit:

Initial cost and maintenance of test

equipment:

	EXTERNAL FAILURE
	PREVENTION

	Cost to customer:

Warranty cost:

Complaint adjustments:

Returned material:
	Quality planning:

Process planning:

Process control:

Training:


9. Six key areas to address when improving the cost of quality
	KEY DRIVERS
	BASIC ISSUE

	1. Basic organizational

capabilities:
	Skills and tools required to

implement improvements in

business processes are lacking:

	2. Industrial process

variations:
	Poor industrial process capabilities

result in high COPO (rework, scrap,

field failure):

Customer demands are frequently

not passed on to engineering:

Inefficient front-end engineering:

	3. Business Process

variations:
	Product cost estimation is often

widely off the mark, resulting in

poor financial performance and

incorrect manufacturing decisions:

	4. Engineering/design

process and

documentation:
	Engineering systems and design

processes and documentation are

often inadequate and flawed:

	5. Quality of specifications:
	Specifications sent to suppliers/

subcontractors vary considerably in

their quality, resulting in poor-

quality parts:

	6. Supplier capabilities:
	Lack of quality suppliers, resulting in

poor-quality parts/services, late

deliveries, higher parts/service

costs, etc.:


Measure

10. Check sheet development

	Name:
	Date:

	Defect type
	Frequency
	Comments

	
	
	

	
	
	

	
	
	


11. Data collection plan

	What
	Why
	Who
	How
	When
	Where

	Needed measures
	Operational definition
	Formula or formulae
	Purpose of data
	Individual responsible for the collection
	Method of selection
	Date, time or frequency
	source

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


12. FMEA Form

	Process or product name:


	FMEA TEAM:
	Prepared By:
	Original date:
	Revised date:
	Page _ of _
	FMEA Number:

	Responsible:


	
	
	
	
	
	

	

	Process Step
	Potential Failure Mode
	Effect
	S

E

V
	Class
	Causes
	O

C

C
	Controls
	D

E

T
	R

P

N
	Actions

Rec.
	Actions

Taken
	SE

V
	O

C

C
	DET
	R

P

N

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


13. Repeatability and Reproducibility study (Gauge R&R) – long form

******* This form is on its own in an excel spread sheet *********

14. Repeatability and Reproducibility study (Gauge R&R) – short form

	Parts
	Operator A
	Operator B
	Range

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	
	Sum of Percentage
	

	D2 values for distribution of R

	Parts
	2 operators
	3 operators
	

	1
	1.41
	1.91
	

	2
	1.28
	1.81
	

	3
	1.23
	1.77
	

	4
	1.21
	1.75
	

	5
	1.19
	1.74
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15. Attribute gage study

	Operation title:


	Gage name:
	Attribute
	Legent
	

	Characteristics:


	Gage number:
	A
	Accept
	

	
	Name:
	Data:
	B
	Bad
	

	Operator A
	
	
	D
	Defect
	

	Operator B
	
	
	G
	Go
	

	Operator C
	
	
	G
	Good
	

	
	NG
	No Go
	

	Known attribute


	Operator A
	Operator B
	Operator C
	Score

	Sample ID
	A

T

T

R

I

B

U

T

E
	Trial 1
	Trial 2
	Trial 1
	Trial 2
	Trial 1
	Trial 2
	

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	10
	
	
	
	
	
	
	
	

	11
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	

	15
	
	
	
	
	
	
	
	

	16
	
	
	
	
	
	
	
	

	17
	
	
	
	
	
	
	
	

	18
	
	
	
	
	
	
	
	

	19
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	

	21
	
	
	
	
	
	
	
	

	22
	
	
	
	
	
	
	
	

	23
	
	
	
	
	
	
	
	

	24
	
	
	
	
	
	
	
	

	25
	
	
	
	
	
	
	
	

	26
	
	
	
	
	
	
	
	

	27
	
	
	
	
	
	
	
	

	28
	
	
	
	
	
	
	
	

	29
	
	
	
	
	
	
	
	

	30
	
	
	
	
	
	
	
	

	

	Score via Trial via operator
	
	
	
	
	
	
	
	
	

	Score via operator
	
	
	
	
	
	
	
	
	

	
	Operator A
	Operator B
	Operator C
	

	
	Trial 1
	Trial 2
	Trial 1
	Trial 2
	Trial 1
	Trial 2
	

	Result Summary:

	
	% Appraiser effectiveness

	
	Operator A
	

	
	Operator B
	

	
	Operator C
	

	% effectiveness

	
	Total
	


16. 5S Observation Summary

	5S Summary Report:
	Score results: (X /100)

	Shift:
	Area/Department:
	

	

	5S target objective:

	Historical 5S success(es):

	

	Priority Items that need attention
	Existing situation: Score
	Future situation: Score

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


17. Control Plan

	Department:
	Prepared By:
	Page ___  of ___
	Document Number:

	Process:
	Approved By:
	Revision Date:
	Other: 

	Location:
	Supersedes:

	

	Employee Check
	C

H

A

R

A

C

T

E

R

I

S

T

I

C


	CTQ or Critical level (CL)
	R

E

Q

U

I

R

E

M

E

N

T


	M

E

A

S

U

R

E

M

E

N

T

M

E

T

H

O

D


	S

A

M

P

L

E

S

I

Z

E


	F

R

E

Q

U

E

N

C

Y


	Who

M

E

A

S

U

R

E

S


	Where

R

E

C

O

R

D

E

d
	Decision

Rule or

C

O

R

R

E

C

T

I

V

E

Action
	Reference

Number

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


18. Simplified control plan

	Project Title:
	Date:

	
	
	
	
	
	

	Task/Action to be accomplished
	Specific steps to be taken
	Responsible person for task
	Starting data
	Finish date
	Deliverable(s)

	
	
	
	
	
	

	
	
	
	
	
	


19. Sources of Data

	
	Y (CTQ)
	X1
	X2
	Xn

	Existing Data
	
	
	
	

	Needed Data
	
	
	
	


Analyze

20. Main effect and interaction set up

	
	Orthogonal array

(Set up of experiment with appropriate levels)
	Individual factors and or interactions
	Response

(It may be a single or a multiple response)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Level Effect +
	
	
	
	
	
	
	
	

	Level Effect -
	
	
	
	
	
	
	
	

	Main Effect

difference
	
	
	
	
	
	
	
	


Improve

21. Criteria matrix (evaluating improvements)

	Desirable criteria
	Alternatives

	
	Weights
	Alternative 1
	Alternative 2

	
	
	Score
	Weighted score
	Score
	Weighted score

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Totals
	
	
	
	


22. A form that may be used to direct effort and resources

	Part name: 

	Functional area
	Present cost
	Hi
	Low

	X
	
	
	

	Y
	
	
	

	Total cost
	
	
	


23. Payoff matrix
	
	
	Effort

	
	
	Low
	High

	Benefit
	High
	
	

	
	Low
	
	


24. Understanding systems and structures for the six sigma methodology












Miscellaneous forms

25. Problem statement

	According to…
	Definition of the problem
	Unit of measure
	Source of data. 

Data type

	
	
	
	

	
	
	
	


26. Understanding the operational definition of the problem

	Problem  statement and project definition (original)

	Customer 
	CTQs

	Nonconformance or variation

(I will reduce…)
	Data needed and units of measurement (relating to the non conformance)

	Current performance and reduction Goal
	

	Potential benefits (COPQ)
	

	Project scope, limits and boundaries
	Potential team members

	Problem  statement and project definition (Final)


27. Gage control plan

	Gage ID:


	Department:
	MSA reference:
	Page __ 0f ___

	Gage name:
	Gage location:
	Calibration procedure:
	Document number:

	Gage Type:
	Storage:
	Date:
	Revision number:

	

	Baseline
	Date
	Resolution
	Bias
	Linearity
	Calibration
	GR&R
	Remarks

	
	
	
	
	
	Date
	By
	%R&R
	P/T
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


28. Work Break Down Structures (WBS)

	Task #
	Task name
	Predecessor
	Duration

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


29. Who does what in the project

	Stakeholder
	Wants,

Needs

And concerns
	Relationship to the project

	
	
	impacted
	authority
	expertise
	influence
	resources
	O

T

H

E

R

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


30. How the work gets done

	Who needs information
	Message forum
	Message frequency
	Message goal
	Best way to present message
	Who delivers the message

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


31. Exploring the values of the organization

	Priority
	Description of what is valued

	
	

	
	

	
	


Typical forms - in addition to the above - used in Design for six sigma

32. Risk identification & mitigation

	Risk Element
	Risk Management
	Risk Score
	Mitigation plan

	
	
	
	
	

	
	
	
	
	


33. Competition matrix
	Customer needs
	Priority
	Competitor A
	Competitor B
	Best in Class
	Best in Class performance

	
	
	
	
	
	

	
	
	
	
	
	

	Total Impact
	
	
	
	
	


34. CTQ matrix and assessment of Design Risk

	Customer needs
	I

M

P

O

R

T

A

N

C

E
	P

E

R

F

O

R

M

A

N

C

E
	M

E

A

S

U

R

E

M

E

N

T
	T

A

R

G

E

T
	USL
	LSL
	D

A

T

A

T

Y

P

E
	D

E

F

E

C

T

R

A

T

E
	M

A

P

T

O

C

R

I

T

I

C

A

L

X
	I

M

P

A

C

T

 O

N

C

U

S

T

O

M

E

R
	I

M

P

A

C

T

 O

N

C

O

M

P

A

N

Y
	T

A

K

E

A

W

A
Y

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


35. Design score card

	CTQ
	Measurement
	Data

type
	Target
	USL
	LSL
	Sigma
	DPMO

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


36. Pugh Matrix

	CTQs & 

Business needs
	Pugh 

priority
	Concept A
	Concept B
	Concept n

	
	
	
	
	

	
	
	
	
	

	Sum of positives
	
	
	
	

	Sum of negatives
	
	
	
	

	Some of sames
	
	
	
	

	Weighted positives
	
	
	
	

	Weighted negatives
	
	
	
	

	Next score
	
	
	
	


37. Scorecard: Critical to satisfaction (CTS) items

	Project Description:
	Date:

	CTSs
	Units
	Range
	Contribution to variability
	Specs
	Sample statistics
	z-score

	
	
	min
	max
	capability
	%
	LSL
	USL
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38. P-diagram







39. Translating language data to numeric data

	Steps
	Language data
	Numeric data

	Convert information to data
	
	

	Find the underline message
	
	

	Identify the structure
	
	

	Evaluate importance plan appropriate actions
	
	


40. Brand profiler

	Attribute
	Attribute class
	Priority


	Primary brand positioning
	Nameplate brand positioning
	Program specifics
	Present nameplate entry

	
	
	
	
	
	Target objectives
	S

T

A

T

U

S
	

	Usage

experience
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Attribute Differentiation:
	Product attribute leadership strategy:




41. Status of items critical to satisfaction and relationship to customer satisfaction

(May be used at each stage of the DCOV model)

	CTS

Or

S

U

R
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G

A

T

E
	UNITS
	T.F.?

Y/N
	STATUS
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42. Customer dimensions






43. Reliability and Robustness checklist
	Functional requirement

Life target (CTSs)
	Design parameters

(number and name)
	Tests

(number, name and strategy)
	Error states and their management

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


44. Design Verification (DV) Test plan
	Test  (name, type and frequency)
	Objective
	Expected results
	Real outcome of test

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


45. Triple 5-Why Analysis 

For each root cause selected, use this table to determine technical, detection, and systematic root causes.


Items 45-58, 60 are in the excel work sheets

45. Triple 5-why analysis worksheet

46. Project proposal worksheet

47. Action Plan

48. Cost function

49. Process sequence flow chart

50. Cost index worksheet

51. Manufacturing or service information gathering worksheet

52. QFD block diagram

53. Function identification worksheet

54. Function diagram

55. Action plan

56. Competitive evaluation

57. Critical to satisfaction (CTS) scorecard

58. Design and manufacturing or service scorecard (to be used with Microsoft Solver)

59. Reliability and robustness demonstration matrix

	Reliability and Robustness demonstration matrix

	Program:
	Project:
	System:

	Date:
	Team Lead:
	Supplier Lead:

	

	Define Requirements
	Design for Robustness
	Verify Design

	Quality history analysis
	SDS

And Or

DVP
	VM

Conditions

[here we ID the high impact noise factors]
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60. Assessment of six sigma status 

See excel spreadsheet

Appendix B

Lean Functions for the Lean Enterprise

All activities fall into one of these three categories:
· Value Added

· Type I Waste - adds no value but necessary "Non-value added work"

· Type II Waste - adds no value and avoidable

	Categories of Action
	Action
	Examples

	Value Added


	Work that is worth something to the customer
	Weld flange onto part

Bolt muffler to vehicle

	Type I Waste
	Non Value added work 
	Pull down impact ranch

Clamp and unclamp

	Type II Waste
	Inspection 

Inventory
	Sorting

Waiting


The NO harm model essential in understanding healthcare

	Roles for the NO harm model

	The model depicts categories of preventable harm, and the key drivers of change to support this important work.
The goal is to become the safest health care system.



	All employees
	Managers/Safety champions
	Physicians
	Patients

	Hand washing

Two patient identifiers

label specimens at bedside

Time outs before procedures

Repeat back verbal orders and critical values

Never use unapproved abbreviations

Employee "speak up"

Use "teach back" to confirm understanding

Report errors and near miss occurrences in the appropriate forum

Support patients and encourage them to "speak up"

Manage fatigue

	Baseline education

Review of local issues and unit risk profile

Develop safety work plan and take action

Execute System level changes (e.g. falls protocol)

Coordinate with business units to identify business unit‑ wide priorities

Reinforce expectations: personal safe practices

	Identify issues in departmental morbidity reviews

Support multi-specialty morbidity review

Develop work plans to eliminate safety problems

Maintain safety education

Support practice changes to reduce harm

Reinforce expectations and comply with personal safe practices

	Participate in all decisions about your health care

Ask questions:

- What is my health problem?

- What do I need to do?

- Why is this important?

- Do I need follow up care?

If you don't understand, ask again, it's your body and you have a right to know

Ask a family member or friend to go to visits with you to help ask questions

"Speak Up" if something doesn't seem right

Take a list of ALL your medicines with you to hospital and doctor visits

Remind caregivers to wash their hands before working with you



Lean Deployment sheet

	Do you see this
	Do you see this?
	Do you see this
	Do you see this

	Visual factory
	Pull systems

	Non-Lean
	Lean
	Non-Lean
	Lean

	No notification information-(Andon) Boards

No/little evidence of Lean metrics used

Variations in work performance

Standard procedures not being followed

Dirty, cluttered, messy work areas

Messy bathrooms

Materials piled everywhere

Unmarked gauges & tools

No min/max levels at lineside 

Empty shadow boards, tools missing, 

disorganized

dirty floors, overflowing drawers, cabinets and desks
	Used notification/information (Andon) Boards

Demonstrate use of key Lean metrics

Standardized Work forms prominently

displayed/workers knowledgeable

Workers do the job the same way every time

Sparkling, clean equipment, tools, work areas and bathrooms

Designated area for empty/full containers

Marked gauges & key equipment

Min/Max levels clearly marked

Shadow boards for tools that are used and maintained

Shiny clean floor-painted
	High level of inventory on lines & in plant-

receiving & shipping

Materials waiting & stacked at line side

Delivery timing of materials unregulated

Centralized schedules w/out Takt times

Products "pushed" to the next area
	Low level of inventory on lines & in plant

Real Kanban system in use

Material delivered frequently to lineside

Use of small supermarket areas

Localized/Customer demand with Takt times

Use of Load Levelling

	Evidence of teams
	Returnable container/dunnage

	No production data visible (or outdated)

Lack of conference room for teams to use

Suggestion campaign old, suggestion box not active, little implementation of

suggestions accepted

No problem solving involvement at operator

level

8D done in quality department

Team not actively involved in Standardized

Work activity or work flow
	Available team meetings areas

Team data prominently displayed

- Quality data

- Production real time data

- Problem solving evidence

Training depth chart

Teams implemented many of their own suggestions

Proof of problem solving activities many places in plant (Fishbone diagrams filled out

and displayed, PDCA cycle being followed, 5 Why's)

Aggressive team Standardized Work input

Six Sigma used to reduce variation
	Cardboard containers

Wooden pallets

Large number of parts/containers
	Re-usable containers (plastic, metal)

recycled between organization and suppliers

Small number of parts/containers

	
	
	Equipment stability

	
	
	Little visible evidence of preventive maintenance process

Frequent breakdowns & no tracking

No Overall Equipment Effectiveness (OEE) data

No study/analysis into major losses
	Maintenance schedule posted and carried

out - employees involved

Breakdowns fixed quickly and prevented

OEE at 85% or better (posted and tracked by teams)

	Changeover
	Layout and good material flow

	Usually done by one person

No tracking of changeover time

Most work done when machine is down

Lack of standardized methods - no specific

work task/procedures identified
	Changeover done by team

Clear internal/external task identification

Changeover chart tracks times,

improvements, goals, ideas

Use of changeover chart, visual organization

used, standard methods

	Insufficient, poorly spaced docks

Cluttered staging areas

Warehouse/Storage poorly placed for continuous flow

Designated scrap areas that are full

Long conveyors, full of WIP
	Point of use shipping & receiving docks

Visually clear and simple staging areas

Well placed small market area

Little scrap/use of mistake proofing

Short conveyors, min/max levels marked

	
	Cell design

	
	
	Inefficient, assembly configurations

Assembly long way from point of use

Storage of completed materials (more than 1

days supply)
	U-shaped cells/no wasted motion

Cells adjacent to point of use

Sub-assembly and raw materials storage of

4 hours to support production

	
	Lean process flow

	
	
	Operation running much faster than customer requirements

Large buffers/production push product

Large off-line repair bays
	Operation tied to customer requirements

Small buffers used sparingly to de-couple major processes

Production pulled from prior operation


First Time Through (FTT)

Definition: First Time Through is the percentage of units that complete a process and meet quality guidelines the first time without being scraped, rerun, retested, diverted for off-line repair, or returned. It is a measure of the quality of the manufacturing process.
Units entering process - (scrap + reruns + retests + repaired off-line + returns)
                                    Units entering process

Stretch Objective: One hundred percent (100%) FTT capability = Zero defects made or passed on

Why:

Improvements in First Time Through will result in:

· Increased capacity

· Improved product quality to internal and external customers

· Reduced need for excess production inventory resulting in improved Dock to Dock time

· Improved ability to maintain sequence throughout the process resulting in improved Build to Schedule performance

· Increased quality input to constraint operations resulting in improved Overall Equipment Effectiveness

· Elimination of wastes due to scrap, repair, and excess inventory resulting in improved Total Cost

Where:

FIT data should be collected at the end of processes.

When:

First Time Through data should be collected and used, at minimum, by shift. FTT data must drive business practices behavior.

First Time Through Calculation

	Units entering process - (scrap + returns + repaired off-line + retests)
                            Units entering process



	Units entering
	1000

	Scrap
	10

	Returns
	15

	Retest
	5

	Repair off line
	0

	FTT%
	1000-(10+15+5+0)/1000

	FTT%
	970/1000

	FTT%
	97.0%

	FTT Multiple Operations Calculation Examples

	FTT – Operation 1
	92.87%

	FTT – Operation 2
	87.65%

	FTT –Operation 3
	82.34%

	Final Inspection – Operation 4
	82.34%

	Total FTT%
	(.9287x.8765x.6598x.8234)

	Total FTT%
	44.22%


Dock to Dock (DTD)

Definition: Dock to Dock is the elapsed time between the unloading of raw materials and the release of finished goods for shipment. DTD measures how fast raw materials are converted to finished goods and shipped. It is a measure (in hours) of the speed of material through the plant, not the speed of the processes.

Why: 

· Plants must eliminate waste and move towards customer "Pull" systems.

· By building large buffers you produce more parts (increase the speed of your process) but slow down the speed of materials.

· Decreasing inventories leads to less material handling and storage, which results in fewer opportunities to damage parts.

Where:

· Raw Material -- Purchased Part (control part) - Begin counting when it is received in the plant, even on consignment, because it is already in its product form

· Raw material that is changed to its product form.

· Work-in-Process (WIP), including material in repair/rework areas, and all buffers

· Finished Goods End Item Products - All finished goods contain​ing the control part are included in the DTD calculation until they are physically shipped from the dock.

When:

Data should be collected at the same time which best represents the operating pattern of a product line.
Total Dock To Dock Calculation

	DTD (Single Operation)     = Total Units of Control Part

                             
                   End of Line Rate



	DTD (Multiple Operation)  = DTD (Operation 1) + DTD (Operation 2) + DTD (Operation 3)...
                                                                                       End of Line Rate



	The End of Line Rate is calculated off the last operation in the service line for a product:



	Total Unit Produced
	730 (from last operation)
	

	Production Hours
	12 hours (10 scheduled production hrs = 2 unplanned overtime hrs)
	

	End of Line Rate

	730/12 = 60.83


	

	Units in Area

	Raw Material + Work-in-Process (by Operation) + Finished Goods
	

	Raw Material
	300
	

	Operation 1
	181
	

	Operation 2
	3
	

	Operation 3 
	3
	

	Finished Goods
	200
	

	DTD (Raw Material)
	300/60.83
	4.93 hrs

	DTD (Operation 1)
	181/60.83
	2.98.hrs

	DTD (Operation 2)
	3/60.83
	0.05 hrs

	DTD (Operation 3)
	3/60.83
	0.05 hrs

	DTD (Finished Goods)
	200/60.83
	3.29 hrs

	Total DTD = 4.93 hr + 2.98 hr + .05 hr + .05 hr + 3.29 hr

	Total Dock to Dock time = 11.3 Hours


Overall Equipment Effectiveness (OEE)

Definition: OEE is a combination of three different calculations. It is a measure of the availability, performance efficiency, and quality rate of a given piece of equipment. OEE data will help identify several wastes caused by machine/process inefficiencies.

Stretch Objective: World class standard, 85% OEE.

Why:

· Higher throughput (increases capacity) decreasing Total Dock to Dock times.

· More stable processes improve production predictability, therefore improving Build to Schedule.

· Higher throughput and lower rework/scrap leads to improved First Time Through and Total Cost.

Where:

OEE should be measured on machines in your constraint operations.

When:

Data should be collected by shift and by product or job if applicable. OEE data should be reviewed daily, and trended over time to identify improvement opportunities and verify the effectiveness of process changes.

Special consideration: OEE data must not be used to compare plant-to-plant performance. Too many variables exist in physical environments, facility layout, and machine/process uniqueness, to compare on a valid basis.

	OEE
	Availability x Performance Efficiency x Quality

	Availability
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OEE Calculation Example

	Availability

	Total schedule time (including overtime)
	720 min

	Required downtime (e.g. 30 min. lunch; 30 min breaks, etc.)
	30 + 30 = 60 min

	Net available time 

All other downtime (e.g. machine downtime and die changes)
	720 – 60 = 660 min

45 + 45 = 90 min

	Operating time
	660 – 90 = 570 min

	Availability
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	Performance Efficiency

	Ideal cycle time
	0.33 min/part

	Total parts run
	1440

	Operating time
	570 min

	Performance
	(.33 x 1440) = 83.4%

	Efficiency
	570

	Quality Rate

	Total parts run
	1440

	Rework
	50

	Scrap
	40

	Quality Rate
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	Overall Equipment Effectiveness

	Availability
	86.3%

	Performance efficiency
	83.4%

	Quality rate
	93.8%

	OEE
	.863 x .834 x .938

	OEE
	67.5%


Quick Changeover

Definition: A method for people to analyze and significantly reduce setup and changeover time.

Changeover Time: The time between the last good piece off one production run and the first good piece off the next production run after the changeover.

Internal: Activities performed while the machine is shut down.

External: Activities performed while the machine is safely running.
	
	Changeover Time
	

	1
	Run A
	external
	Internal
	External
	Run B
	

	
	
	Start: Document current changeover elements

	2
	Run A
	Internal
	Run B
	50% reduction

	
	
	Separate internal/external activities

	3
	Run A
	Internal
	Run B
	75% reduction

	
	
	Shift internal activity to external

	4
	Run A
	Internal
	Run B
	90% reduction

	
	
	Streamline internal and or external activities 


Quick Changeover Process

1. Document Current Changeover Process

· Document each element (Consider Photo's/Video)

· Time the process and the elements

· Establish baseline

2. Separate Internal and External Activities

· Internal activities must be performed while the machine is down

· External activities can be performed while the machine is running

3. Shift Internal Activities to External

· Analyze each element

· Ask five (5) whys

· Resolve if the element can be made external

4. Locate Parallel Activities

· Tasks that are independent of each other can be performed simultaneously

· Changeover time can be reduced significantly by doing jobs in parallel (simultaneously)

5. Streamline Internal/External Activities

· Adjustment elimination

· Fixtures and jigs

· Functional standards

· Quick die change hardware

6. Implement the Revised Plan

· Examine feasibility of all ideas

7. Validate the Method/Verify the Results

· Develop draft procedures

· Test procedures

· Verify results with data

8. Document the New Method on a Standard Worksheet

· One Standard Worksheet for External

· One for each set of parallel internal activities

9.    Notify Other Areas

Visual Factory

Definition: A facility in which anyone can know in 5 minutes or less the who, what, where, when, how, and why of any work area, without talking to anyone, opening a book, or turning on a computer.
Visual Factory Levels 
Visual display
Level 1: Share information. Sharing all information about activities lets everyone see how closely performance conforms to expectations.

Level 2: Share standards at the site. Sharing information about standard specifications and methods lets everyone identify non-conformance as it occurs and helps to correct it.
Visual controls

Level 3: Build standards into the workplace. Make the work environment (space limits, standard containers, equipment barriers) communicate established standards.

Level 4: Warn about abnormalities. Incorporate lights, alarms, bells, buzzers and other devices that alert workers when an abnormality is detected, such as a defect generated or a shortage of parts.

Level 5: Stop abnormalities. Prevent defects from moving on after detection by stopping the process or rejecting the part. Devices are installed at the source of abnormalities.
Level 6: Prevent abnormalities. Level 6 means 100% prevention of abnormalities. Once the exact cause of a defect is known, an error proofing device is installed to prevent the defect from occurring at all.

5 Steps to Workplace Organization

Step 1: Sort (Organization)

· Distinguish between what is needed and what is not needed.

Step 2: Stabilize (Orderliness)

· "A place for everything and everything in its place."

· Determine the best location for all necessary items.

Step 3: Shine (Cleanliness)

· Eliminating dirt, dust, fluids, and other debris to make the work area clean.

· Adopting cleaning as a form of inspection

Step 4: Standardize (Adherence)

· Maintain and monitor the first three "S's".

· Check/Standardize/Maintain/Monitor/Improve

Step 5: Sustain (Self-discipline)

· Correct procedures have become habit.

· The workplace is well ordered according to agreed upon procedures.

· Manager, operator, and engineers are deeply committed to 5S.

Error Proofing

Definition: Error Proofing is a process improvement to prevent a specific defect from occurring.
Three Sides of Error Proofing

Physical
- Install hardware

Operational
- Enforce procedure, sequence and/or execution

Philosophical
- Empowerment of workforce

Approaches to Error Proofing

Prevention
- Prevents errors from creating defects

Detection
- Detects defects and immediately initiates corrective action to prevent multiple defects from forming

Definition of a Defect: A defect is the result of any deviation from product specifications that may lead to customer dissatisfaction. To classify as a defect:

· The product has deviated from manufacturing or design specifications.

· The product does not meet internal and/or external customer expectations.

Definition of an Error: An error is any deviation from a specified manufacturing process. There can be an error without a defect. There cannot be a defect without an error first. The result of an error is demonstrated in a defect.
Error Proofing Approach

Error Proofing Teams: Error Proofing Teams are composed of operators, supervisors, engineers, skilled trades, and support personnel. The observations, abilities and creativity of each individual are combined to:

· Make changes to the work environment

· Increase production efficiency

· Take ownership in the manufacturing process

· Support continuous improvement in the workplace

Error Proofing Method

1. Identify the Problem

2. List Possible Errors

3. Determine the Most Likely Error

4. Propose Multiple Solutions

5. Evaluate Effectiveness, Cost, Complexity of Solutions

6. Determine the Best Solution (Include Data Analysis)

7. Develop Implementation Plan

8. Analyze Preliminary Benefits

9. Develop Plan for Long-Term Measure of Benefits

10. Congratulate the Team

Benefits of Error Proofing

· Business Costs - cost of additional energy and equipment required to manage a poor quality production environment

· Liability Costs - cost of losing business due to poor product quality

· Cultural Costs - reduction of worker moral
Just in time

Just-In-Time (JIT) establishes a system to supply work (data, information, etc.) or services (patient care) at precisely the right time, in the correct amount, and without error. Just-In-Time is the heart of a Lean system and is an overriding theme for Lean healthcare. JIT is attained through the understanding and application of continuous flow, the pull system, and kanbans.
Continuous Flow

Continuous Flow is characterized by the ability of a process to replenish a single unit of work (or service capacity) when the customer has pulled it. The concept of continuous flow is used to move work, patients or provide a service between processes with minimal or no wait (queue) time. It is further used to ensure that the process is performing the work required, no sooner or no later than requested, as well as in the correct quantity, with no defects (non conformances). The goal is to not do any work or service that is not requested by the downstream process (or customer). It is synony​mous with Just-In-Time. By focusing on continuous flow the team will be able to:
· Reduce or eliminate transport, delay, and motion waste

· Decrease lead times

· Reduce queue times

· Allow staff to identify and fix problems earlier

· Provide the needed flexibility in meeting demand changes

· Improve patient and staff satisfaction levels

True (100%) continuous flow in a healthcare facility will most likely not be achieved because of the staff and departmental interdependencies required in the various care pathways. Therefore, the tools of In-process supermarkets, FIFO Lanes, and Kanbans can be used at certain times when cycle lime differences between processes exist and flow needs to be improved.
In-process supermarket

The In-process supermarket is a physical device between two processes that stores a certain quantity of work or service capacity that, when needed, is pulled by the downstream process. Its origination came from the grocery stores and how the clerks replenish food items. Supermarkets do not typically have large storage areas for many of their goods. Every item is received and transferred straight to the shelves (especially the perishable items), where it is made available to the customer. No costly storage. No large storage areas. No waiting. Minimum inventory. A good example of application is the hospital pharmacy for making IVs. Due to specific requirements and time life considerations the IVs have to be made practically on demand.

The In-process supermarket (i.e., the grocery store shelf between the supplier of the goods and the consumer) exists due to the variations in customer demand. The customer's lead time is minimal (the time it takes to remove something off the shelf), therefore, it would not be feasible to have just one item there. In order to establish the In-process supermarket, an ordering pattern, establishing minimum and maximum levels needs to be determined to create a balance between what the customer demand is and the frequency of delivery to the store (and shelf). In-process supermarkets can also be explained in terms of cycle time. A supermarket exists between two processes to accommodate the differences in the cycle times of those processes (i.e., the time for the removal of an IV bag from the refrigerator to the time it takes to replenish that items from the pharmacy). This is called the pull system. Only the amount that has been used by the customer for that day, week, or month (depending on the ordering pattern), or "pulled" from the shelf, is reordered. The maximum level is never exceeded. For In-process supermarkets to be successful, the following will need to be in place:
· A quantitative understanding of the downstream requirements

· Known cycle times for the downstream and upstream processes

· Communication system between the upstream and downstream processes

· Minimum and maximum number of work units or service capacity assigned to the supermarket

· Standard work created explaining the operation of the supermarket

· Training of all process workers on the supermarket operation

· Adequate documentation and visual controls communicating to the downstream process when there is a disruption in the flow

· A signal or "kanban" triggers a "pull" from the downstream process to the upstream process to replenish with what was removed

For example, supplies in many healthcare departments can run out on a hourly, daily, or weekly basis. To minimize this disruption and maintain optimal care for the patient, In-process super​markets for unit/floor supply areas may provide value. The supermarkets would limit extra sup​plies throughout the area and prevent the searching for needed supplies at critical times. The supplies at these locations would be located in an In-process supermarket, meeting the hourly and daily needs of the staff. Replenishment of the supplies would be through kanban cards when supplies reached a minimum ordering level.
It should be noted that information (i.e., charts, labs, consults, etc.) can also be considered a "supply" or "supermarket item" and the supermarket concept be applied as such. Many healthcare facilities have found the supermarket to be the best alternative to scheduling upstream processes that cannot flow continuously. As you improve flow, the need for supermarkets should decrease.

Kanban

Kanban is a card or visual indicator that serves as a means of communicating to an upstream process precisely what is required at the specified time. In Japanese, kanban means "card," "billboard," or "sign." Kanban refers to the inventory control card used in a pull system. It is used to regulate the flow or work in and out of supermarkets as a visual control to trigger action.

Kanban is a form of visual control (information that allows a process to be controlled). This infor​mation states when, who, what, and how many work units are needed for movement. A kanban can be anything from an actual index card, a file folder, or some type of electronic signal. There needs to be a mailbox or some repository for the kanban to be deposited in, as well as the signal system identifying it is there.
The most common use for the In-process supermarket is the ordering of supplies. Kanbans for supplies will ensure that the dollars allocated for supplies will be at the minimum required. The kanban system is used to create a "pull" of material, in this case a supply item, from the down​stream process to the upstream process. The formal application to kanban is an eight step approach:
1. Conduct the supply survey: The team will need to create a standard list of supplies from which to draw upon. Distribute the list to all staff in the area requesting them to determine their usage level for a period of time (day/shift, week or month). Examples are: exam gloves, blue pads, general use syringes and so on. A typical form will look like Table B.1.

Table B.1 A typical Supply survey form
	Supply survey form

	Select from the list below the frequency of the items you will most likely use within a specific time (shift, week, month and so on). If not on the list, please add the item at the bottom of the list. This info will be used in the Lean initiative to reduce or eliminate excess waste.

	Item Description
	Quantity used/time period
	Comments

	
	
	

	
	
	

	
	
	


2. Establish minimum/maximum levels: Once the list and special requests have been collected, gain a consensus on usage and estab​lish minimum/maximum levels. Include the following: 
a. Type of standard supply (there are numerous glove sizes, so agreement must be made on a certain quantity for each size – small, medium, large or one size fits all.)

b. Weekly or monthly usage for the items

c. Establish a minimum quantity to have on hand

d. Establish a maximum quantity to have on hand

3. Create the Supply Order Form: The Supply Order Form will list all the supplies represented by information obtained from the Supply Survey Form – see Table B.2. The minimum quantity to have on hand is the quantity of items expected to be used during the time it takes to re-supply that item (plus some X factor or buffer). The X fac​tor or buffer is to ensure no stock-out occurs at any time. The X factor is typically determined by the team and their experience (historical data) with the supplies. It may be one day's worth of a particular supply; it may be a week's worth, again depending on the experience of the team. The maximum quan​tity to have on hand will be the minimum quantity plus the number of items that would be used during the supply or replenishment time. 
Table B.2 A typical order form

	Supply Order Form

	Fax this form to the Central supply at extension XXXX by 1600. Your supplies will be delivered by 0630 the next day 

	Number
	Item description
	Item #
	Quantity ordered (Maximum – Minimum)
	Unit price

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


4. Create the kanban cards: There should be one kanban card identified as the Supply Re-order Kanban for each supply item. It should be laminated and color coded, differentiating more than one supply ordering loca​tion (i.e. Pharmacy, Central Supply, House keeping, etc.). Kanban cards should be affixed to the minimum re-order quantity item. For example, attach the kanban card to the last box of exam gloves size (X) on the shelf. The card should be appropriate size to visually convey the need. It is important here to note that in order to ensure that special items are identified a Special Order Kanban Card is created and is filled in by the staff for each of the special order items (e.g., latex-free band-aids). Monitor the Special Order Kanbans to determine if they should be included on the standard Supply Order Form. This will be the case if the special items are used quite frequent and are part of the normal process.  A typical card is shown in Table B.3
Table B.3. A typical re-order Kanban card
	Supply Re-order Kanban Card

	Item Name:

	Maximum Quantity:

	Minimum Quantity:

	Re-order Quantity:

	Supplier Name:

	Catalog Page Number:

	Return this card to the Kanban envelop


5. Create standard work: Once the system has been designed and the reordering process has been determined now the team is ready to begin creating the standard work chart. This should be posted in a place where it can be seen and used by the appropriate staff. It can also be used as a training vehicle for the new staff. A typical standard work may be a procedure and or instruction. It can be in a prose form or a process flow diagram.

6. Conduct the training: The training for the department should be done prior to implementation to ensure integrity of the system. The training should include the following: 

a. A brief explanation on the purpose of kanbans 

b. Explanation on how the minimum/maximum levels were established and convey appre​ciation for everyone's input when the Supply Survey was conducted 

c. Explanation of how the system will work (distribute process flowcharts)
d. Explanation of the two types of kanbans: Supply Re-order and Special Order Kanban A demonstration at the supply cabinet on how the kanban system will work
e. Acknowledgement of the key individuals within the team that contributed to this system
f. Communication that this is a work-in-progress trial and improvement ideas from all staff members will be welcomed

7. Implement the kanban system: Training and implementation should occur simultaneously. Once the training has been complet​ed, the kanban for supplies will be ready to use.

8. Maintain the standards: After a month or two of usage, review the appropriate budget supply line item, determine the cost savings, congratulate the team, and convey the success of the initiative to management. At all times during the kanban implementation, take suggestions on how the process can be improved. The responsibility to maintain the system should be rotated among the staff on a regular basis. This will help to ensure, as they take care of the system, that they will have an appreciation for how it works, and therefore, be more supportive of using the system as it was intended to be used. The benefits of implementing a kanban system for supplies are:
a. Ensures minimum inventory

b. Creates staff awareness of the cost of supplies

c. Easy tool to implement and train

d. Encourages teamwork

e. Minimizes transactions on ordering supplies

f. Reduces stress

g. Reduces excess inventory waste

h. Allows staff to understand the concepts of flow and supermarkets

i. Reduce costs

j. Eliminates the waste of motion of searching through excess supplies

First-In First-Out (FIFO)

FIFO is a work-controlled method to ensure the oldest work upstream (first-in) is the first to be processed downstream (first-out). For example, in central supply areas, sterile materials are continuously rotated, replacing them with the up-and-coming expiration dates to the front of the shelf. This can also apply to work requests in pharmacy, pathology, radiology, medical records, etc. The FIFO lane has the following attributes:
· Located between two processes (supply and demand)

· A maximum number of work units (written orders, lab requests, etc.) are placed in the FIFO lane and are visible

· Is sequentially loaded and labeled

· Has a signal system to notify the upstream process when the lane is full

· Has visual rules and standards posted to ensure FIFO lane integrity

· Has a process in place for assisting the downstream process when the lane is full and assistance is required

The team can be creative in establishing the signal method, within the FIFO system, to indicate when the system is full. This could be a raised flag, a light, a pager code, an alert email, or text message to the upstream process. The important point is to ensure the signal established will work effectively. When the signal is released, the upstream worker lends support to the down​stream worker until the work is caught up. There is no point in continuing to produce upstream when the downstream process is overloaded. When this happens, it becomes an overproduction waste, which is considered the greatest waste of all. A typical example of this is missing medications between pharmacy and medical floors.

FIFO lanes help to ensure smooth work flow between processes with little or no interruption. Keep in mind that In-process supermarkets and FIFO Lanes are compromises to true continuous flow. They should be viewed as part of a continuous improvement system and efforts should be made to find ways to reduce or eliminate them in the quest for continuous flow.

Pitch

Pitch is the time frame that represents the most efficient and practical work (or patient) flow throughout the value stream. It can be a multiple of Takt time. Since Takt time, for many health​care practices (i.e., blood draws, charting, dispersing medications, etc.) typically will be too small of a unit of time to move the work or information to the next process immediately, pitch is a solu​tion that can be used. Pitch is the optimal flow of work at specific times through the value stream. Pitch is the adjusted Takt time (or multiple of) when Takt time is too short of a time to realistically move something. Typically, each value stream (or process-to-process timed move​ment) will have its own pitch. Pitch will:
· Assist to determine the optimal patient or work flow

· Set the frequency for movement of the patient or work to the next process

· Assist in reducing transport and motion waste

· Allow for immediate attention when interruptions to work flow arise

· Reduce wait (or queue) times

Very important note: Each value stream may require a separate pitch.

Pitch is used to reduce wait time and other wastes that exist within and between processes. For example, a medical office found it was constantly calling in refill prescriptions every time a request from a patient had been called in that day. Pitch can be used as a tool in this case to reduce some of the wastes that existed in that process. The steps for calculating Pitch are:

1. Calculate Takt time. 

2. Determine the optimal number of patients or work units to move through the value stream (i.e., number of labs to be drawn, number of patients to be seen within a speci​fied time period, number of charts to be processed, etc.).

3. Multiply Takt time by the optimal number of work units. Pitch = Takt time (x) optimal number of work units 
For example:

Prescription requests to pharmacy: 20 prescriptions per day. Time is an 8 hour day (or 480 minutes).

Takt time: Time/Volume = 480 minutes / 20 prescriptions = 24 minutes. This means that approximately every half-hour a patient is requesting someone from the office to call in a script for them. Optimal number of prescriptions to be moved = 10 (Ten scripts can easily be called in at one time as agreed to by the staff). This means that:

Pitch = 24 minutes (Takt time) x 10 prescriptions (optimal number of work units) = 240 minute pitch or 4 hours. This means every 4 hours, 10 prescriptions will be moved to the next process within the value stream (i.e., the pharmacy). 
Do not confuse pitch with the cycle time. In this example, it only takes approximately 1 minute of cycle time (relaying the script to the pharmacy tech). The total cycle time it takes to complete the 10 scripts would be 10 minutes, plus 2 minutes to go to a phone and make the call, for a total cycle time of 12 minutes. If each script was called in separately, then there would be 20 minutes of going to the phone and making the call (each trip 2 minutes x 10 trips). From this example, the waste motion and transport of those other 9 times (or 18 minutes of staff time) would be elim​inated. The cycle time would remain the same for each script. (The patient would have been notified of the time that the scripts were to be called in.)
Pitch increments must be monitored to ensure they are being met. If an interruption of work aris​es, a system should be in place to address why the work is behind schedule. There are different ways this can occur:
· The group leader communicates the need for assistance when pitch cannot be met

· The employee who cannot meet the next pitch work increment communicates the need for assistance

· The runner (see next section) communicates the need for assistance
The communication signal required for assistance can include:
· A pager code or text message to the supervisor or departmental manager

· An alert email, text message, etc. can be sent to all employees for a pre-defined round-robin type of support

· A phone call to the supervisor

· A physical meeting with the departmental leader or supervisor

Creating a visible pitch board will allow employees to think and work differently about the process that is being improved. A visible pitch board is a bulletin board, whiteboard, etc. displaying the pitch increments and/or associated work that is required to be done for that day or week. The simple fact of having a visual board at a location where the work is being done will be a motivat​ing factor for employees to meet the goal (or pitch increment) that has been determined. This will create a sense of satisfaction each time the work (or pitch increment) is completed. The benefits of a visible pitch board are it:
· Begins to remove the work from desks and to make it known

· Allows managers/supervisors to monitor hourly/daily progress and be aware of situa​tions when work is getting behind

· Provides a foundation to advance to a more sophisticated scheduling system (i.e., Leveling system) at a later date
If an employee gets behind (say more than 1 pitch increment) of what is required there should be a standard procedure to follow (i.e., notify supervisor, request assistance from another staff mem​ber, etc.). The important point regarding pitch is to group work that can be aligned around a specified value stream, thereby reducing the queue time and other wastes that exist between two processes. Making the pitch increments as a visual cue is a great way to get everyone involved to a work rhythm (i.e., Takt time). It places emphasis on completing a certain quantity of work in an allotted time to meet customer demand and further provides the team a common purpose of maintaining this "demand." After a specific period of time usually a month or two of using visible pitch for a value stream, and as other value streams use the visible pitch board tool, then they all can be incorporated into a Heijunka or Leveling system.
Work load balancing

Work load balancing is the optimal distribution of work units throughout the value stream to maintain Takt time or pitch. Also known as employee/staff balancing or line balancing, work load balancing assures that now one worker is doing too much or too little work. Work load balancing begins with analyzing the current state of how work relative to the value stream is allocated and ends with an even and fair distribution of work, ensuring that customer demand is met with a continuous flow mentality. Work load balancing will accomplish the following:
· Determine the number of staff needed for a given demand (or value stream)

· Evenly distribute work units

· Ensure cycle times for each process are accurate

· Assist to standardize the process

· Assist in creating the future state value stream (or process) map

· Improve productivity

· Encourage teamwork through cross-training

The best tool to perform the work load balancing is an Employee Balance Chart. The Employee Balance Chart is a visual display, in the form of a bar chart, that represents the work elements, times, and workers for each process relative to the total value stream cycle time and Takt time (or pitch). The seven steps to work load balancing are:
1. Visually display the list of processes from the current state value stream map: Be very clear about identifying each process, its beginning and end as well as the process's parameters. The team should have a good understanding of the processes from previously cre​ating the current state value stream map.

2. Obtain individual cycle times for the various process activities: Cycle times should be derived from the current state value stream map and the Document Tagging Worksheet and/or observation data. Revisit these times to ensure accuracy. Members of the team may want to use a stopwatch to time any process activities that may be question​able, evaluating the processes as they check the times. Take time to analyze the processes.

3. Add the individual cycle times to obtain the total cycle time for each process: Each process's total cycle time should match the process times located on the step graph at the bottom of the current state value stream map.

4. Create the Employee Balance Chart of the current state: The Employee Balance Chart is a bar chart identifying each process and staff, along with the vari​ous individual cycle times as derived from the current state value stream map. This may be the entire current state value stream map or sections of it where it is known that duties can be shared or consolidated to improve the overall flow. It is recommended that you visually display the chart on an easel with a flip chart so the team can review it as a group and comment. Use Post-it Notes to represent the tasks associated with the processes. Make the Post-it Notes pro​portional to the time element for each individual task. Draw a horizontal line to represent Takt time.

5. Determine the ideal number of staff for a value stream. When determining the ideal number of workers needed to operate the process or processes for the value stream, keep in mind that staff will most likely have multiple value streams they are responsible for throughout the day. The ideal number of staff is determined by dividing the total process cycle time by the Takt time (or pitch). For example, in the lab, if an average blood draw took 5 minutes (total cycle time) and the demand (Takt time) was determined to be 5 minutes (12 patient draws per hour), then the ideal number of staff needed would be 1 person (5 minutes total cycle time / 5 minute Takt time). However, it rarely comes out that evenly. Use this to assist in determining staffing levels. However, if the decimal number from the calculation is less than X.5 workers required, balance the value stream to the lesser whole number. Ensure each worker is balanced to Takt time and allo​cate any excess time to one worker. Utilize the excess time to improve standard work procedures and conduct kaizen activities, attempting to reduce additional wastes within the processes. Once the employee's efforts are no longer needed on the original project, that person can be placed in another continuous improvement capacity or position in the organization. Lean is not about reducing the number of people, it is about eliminating waste. Without this understanding, Lean will never be accepted. If the decimal number from the calculation is equal to or greater than X.5, then balance to the larger whole number.

6. Create the Employee Balance Chart of the future state: Work with team members to move the Post-it Notes around to balance the various work ele​ments with each employee balanced to Takt (or pitch) time, while maintaining the flow of work.

7. Create standard work procedures and train staff: Once a consensus has been obtained on balancing, redistributing, and/or modifying the process activities, update all necessary standards and then train staff to those standards.

Standard Work

Standard work (Standard Operating Procedures) establishes and controls the best way to complete a task without variation from the original intent. These tasks are then executed consistently, without variation from the original intent. Standard work offers a basis for providing consistent levels of healthcare productivity, quality, and safety, while promoting a positive work attitude based on well-documented work standards. Standard work, done properly, reduces all process variation. It is the basis for all continual improvement activities. Creating the standard work procedures is comprised of using two main tools: the Standard Work Combination Table and the Standard Work Chart.
The Standard Work Combination Table is the visual representation displaying the sequential flow of all the activities related to a specific process. The Standard Work Combination Table will:
· Document the exact time requirement (i.e., cycle times) for each work element or task in the process

· Indicate the flow (or sequence) of all the work in the process

· Display the work design sequence based on Takt time (ideally)

· Demonstrate the time relationship between physical work (patient care, dispersing meds, charting, etc.) to the movement of the patient or work (transporting patients, retrieving equipment, checking doctors' orders, etc.), queue times, and computer access time

The Standard Work Combination Table is an important tool for allocating work within the value stream when total cycle times are greater than Takt time. Capturing the motion of the process that is being reviewed is a good method to accurately document the times of each work element. The 7 steps for creating the Standard Work Combination Table are:
1. Break the process into separate work elements (record motion to obtain accuracy).

2. Time each work element from step (1) by observation or EMR/EMS database retrieval.

3. Complete the Standard Work Combination Table.

4. Review each work element (task). Question whether it should be eliminated or if the time can be improved.

5. Gain a consensus on any changes.

6. Create a new Standard Work Combination Table. Update the standard work proce​dures.

7. Train everyone on new standard work procedures and audit.

The Standard Work Combination Table is a powerful tool and should be used as the basis for all improvement activities. It does require time to thoroughly complete, but will be well worth the effort in the long run. It illustrates the sequence of the work performed and it provides a visual training aid for employees. Specifically, it a) Displays the work sequence, process layout, and work-in-process in relationship to each other b) Displays the worker movement for each activity, task, or operation and c) Identifies quality standards, safety concerns, and/or critical opportunities for errors.  The process of creating the standard work chart is:

· Draw the area layout or process flow on the chart. Label all items.

· Designate work element locations by number to correspond to items listed in (1).

· Use arrows to show movement of patients, information, staff, and any special instructions or safety concerns
· Post the chart in the work area and use as basis for continual improvement.

It will do little good to improve a process if it is not from an existing standard. If you do not work If you do not work from some type of standard, you will be attempting to improve to a moving target, one of process variation.
Column Chart: Traditional approach to process balancing
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Yokoten

Yokoten means "best practice sharing" or "taking from one place to another." It encompasses the methods of com​municating, documenting, and distributing knowledge horizontally within an organization (peer-to-peer) about what works and what doesn't work from an improvement project (i.e., PDCA Kaizen Event). Yokoten is a form of knowledge management. At its most basic level, Yokoten can be the notebook that a team keeps as a history of the group and problems/solutions encountered. Yokoten can be the library of A3 problem reports (Storyboards) that a team or work group maintains for all to access. As a knowledge management device, the Yokoten process ensures information becomes part of the organizational knowledge base. At Toyota there is an expectation that copying a good idea will be followed by some added "kaizen" to that idea (copy + kaizen = yokoten). Yokoten standardizes a solution and shares it. Sharing of standard procedures across an organization is ideal.
Approach Yokotens as follows:

1. Create a standard improvement methodology that problem solving, Lean, or Six Sigma teams will follow. Ensure adequate training is conducted.

2. Create standard forms and worksheets to be used. Inform employees where these forms are located on the Local Area Network.

3. Assign a certain date and time each month (or quarter) for groups and/or departments to share their PDCA Kaizen Event failures and successes. Allocate 10-15 minutes per group (or representatives) to share their improvement projects.

4. Document all completed PDCA Kaizen Events on the network (LAN) or company intranet.

5. Ensure each team completes a Yokoten Worksheet
Basic flowchart (macro level)

Approach creating this flowchart as follows:

1. Define the process boundaries with the beginning and ending points of the process.

2. Create no more than six boxes denoting what is occur​ring between the start and end points.

3. Review the flowchart with management to ensure everyone is on the same page with this macro view of the process or work flow.

4. Continue with more detailed flowcharting or value stream mapping (if appropriate) and follow the PDCA Kaizen Event methodology.
Deployment flowchart

Approach creating this flowchart as follows:

1. Identify the right people needed to develop the flow​chart.

2. Define the process boundaries with the beginning and ending points of the process.

3. List the major steps (or time element) of the process vertically on the left sheet of paper.

4. List the responsible department (or process worker) across the top, each in a separate column.

5. List all the steps in their appropriate column and ensure they are connected by arrows.

6. Circulate the flowchart to other people within the process for input and/or clarification (if appropriate).

7. Identify areas for improvement.
8. Create the new flowchart and continue with the PDCA Kaizen Event methodology.
Opportunity flowchart

Approach creating this flowchart as follows:

1. Create a process flowchart (micro level).

2. Create separate columns on a flip chart or whitebeard. Label one Value-Added and the other one Non Value-Added (or Cost-Added Only).

3. List each step from the process flowchart in either col​umn and ensure they are connected by arrows. Expand the steps to show specific areas of concern, if needed.

4. Identify areas for improvement.

5. Create the new flowchart and continue with the PDCA Kaizen Event methodology.

Spaghetti diagram

Approach creating this flowchart as follows:

1. Define the beginning and ending of the process.

2. Obtain an engineering drawing or create a scale representation of the physical layout of the process.

3. List each step of the process on the flowchart (or on a separate piece of paper).

4. Label and draw each of the steps (3) sequentially as how the process flows. Connect each step with an arrow line denoting the flow.

5. Gain a consensus if the process is inefficient (i.e., too many touches, too many hand-offs, too much travel, etc.).

6. Identify areas for improvement.

Create the new flowchart and continue with the PDCA Kaizen Event methodology.

Process flowchart (micro level) Approach creating this flowchart as follows:

1. Identify the right people needed to develop the flow​chart. This may require people from outside the PDCA Kaizen Team for their expertise and knowledge.

2. Define the process boundaries with the beginning and ending points of the process.

3. Define the level of detail required.

4. Determine conditions and boundaries for the process flow.

5. List all the steps contained within the process flow. The Kaizen Event team may need to walk the process.

6. Circulate the flowchart to other people within the process for input and/or clarification.

7. Identify areas for improvement.

8. Create the new flowchart and continue with the PDCA Kaizen Event methodology.

The following are examples of each type of flowchart for a medical office visit, something we are all familiar with, as well as the basic steps to follow. The last flowchart will denote the case study process flowchart.

Basic flowchart (macro level)

1. Approach creating this flowchart as follows:

2. Define the process boundaries with the beginning and ending points of the process.

3. Create no more than six boxes denoting what is occur​ring between the start and end points.

4. Review the flowchart with management to ensure everyone is on the same page with this macro view of the process or work flow.

5. Continue with more detailed flowcharting or value stream mapping (if appropriate) and follow the PDCA Kaizen Event methodology.

Spaghetti 

1. Approach creating this flowchart as follows:

2. Define the beginning and ending of the process.

3. Obtain an engineering drawing or create a scale representation of the physical layout of the process.

4. List each step of the process on the flowchart (or on a separate piece of paper).

5. Label and draw each of the steps (3) sequentially as how the process flows. Connect each step with an arrow line denoting the flow.

6. Gain a consensus if the process is inefficient (i.e., too many touches, too many hand-offs, too much travel, etc.).

7. Identify areas for improvement.

8. Create the new flowchart and continue with the PDCA Kaizen Event methodology.

Opportunity flowchart

1. Approach creating this flowchart as follows:

2. Create a process flowchart (micro level).

3. Create separate columns on a flip chart or whitebeard. Label one Value-Added and the other one Non Value-Added (or Cost-Added Only).

4. List each step from the process flowchart in either col​umn and ensure they are connected by arrows. Expand the steps to show specific areas of concern, if needed.

5. Identify areas for improvement.

6. Create the new flowchart and continue with the PDCA Kaizen Event methodology.

Physical layout

A Lean physical layout work area is a self-contained, well-ordered space that optimizes the flow of patients and work. Typically, many facilities have areas or departments separated by physical walls that may impede the efficiency of work flow. Eliminating walls may be difficult to achieve, but once people understand some of the efficiencies that can be gained, they become engaged in tackling the challenges. Many different methods can be used, such as the computer and visual controls simulating these walls coming down. It is important to realize that there are delays in many processes due to the physical separations. Figure B.1 shows the comparison between the current physical arrangement with walls and a future Lean state designed without walls. Lean designs without walls remove any and all barri​ers that impact work flow, improving all types of communication and movement; no design should ever compromise patient safety or confidentiality.

Figure B.1 A typical physical layout
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In healthcare there are at least four possibilities in utilizing physical layout principles. They are:

1. Product focused

a. Equipment laid out in process order

b. Straight stream flow

2. Machine closer – see Figure B.2

a. Facilitates one piece flow

b. Reduces non value added walking

3. U shape configuration – see Figure B.3

a. Allows volume flexibility with staffing

b. Reduces non value added walking

c. Improves communication and visual management

4. Customer focus

a. Modules of capacity matched to major customer sites

b. Allows operation to match customer needs

Figure B.2 A typical Layout configuration
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Table B.3 A typical combination Layout to take advantage of both equipment and operators
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The benefits for selecting a physical layout are:

· Process knowledge can be better shared among the staff to allow everyone to be better trained

· Improved communications will occur between processes

· Wastes of delay, motion, and transport will be reduced or eliminated

· Most efficient use of equipment, people, and materials will be ensured

· Greater job flexibility will occur if someone is absent

· Less floor space will be required

· Work throughput will be increased as well as overall productivity
The following guidelines can be used when determining a new physical layout. 
1. Review the current physical layout and associated process tasks to determine which wastes occur due to the current layout in terms of travel, motion, and delays.

2. Brainstorm to consolidate where to reduce or eliminate the wastes identified in (1). Processes may need to be modified or standardized and may require additional cross-training.

3. Determine if an In-process supermarket or FIFO lane is required.

4. Prepare a plan, including result expectations, to implement proposed changes.

5. Obtain management approval.

6. Implement new layout at a time when minimal disruption to the area would occur. Post any new standards when new layout has been completed.

7. Balance work loads amongst workers and train accordingly.

8. Consider new technologies and software enhancements as you continue to improve.

9. Many healthcare systems are building or expanding their facilities to accommodate the Baby Boomers and their expected demand for services. As these new facilities are being built, keep a Lean focus in mind to ensure many of the concepts contained in this book are incorporated in the design phase of the project.

Appendix C

Activity network: The Activity Network is generally used to schedule dependent activities within a plan. It can be used for describing and understanding the activities within a standard work process. The resulting diagram is useful for communicating the plan and risks to other people.

When to use it:
· Use it when planning any project or activity which is composed of a set of interdependent actions. 

· Use it to calculate the earliest date the project can be completed, and to find ways of changing this. 

· Use it to identify and address risk to completing a project on time. 

Affinity diagram: The Affinity Diagram provides a visual method of structuring a large number of discrete pieces of information.

When to use it:
· Use it to bring order to fragmented and uncertain information and where there is no clear structure.

· Use it when information is subjective and emotive, to gain consensus whilst avoiding verbal argument.

· Use it when current opinions, typically about an existing system, obscure potential new solutions.

· Use it, rather than a Relations Diagram, when the situation calls more for creative organization than for logical organization.

 Bar chart: Bar Charts are used to show the differences between related groups of measurements.

When to use it:
· Use it when a set of measurements can be split into discrete and comparable groups, to show the relative change between these groups. 

· Use it when there are multiple sets of measurement groups, to show the relationship and change within and between groups. 

· Use it, rather than a Line Graph, to display discrete quantities rather than continuing change. 

· Use it, rather than a Pareto Chart, when a consistent ordering of bars is wanted. This can ease recognition and comparison of current and previous charts.

Brainstorming: Brainstorming is used to creatively generate new ideas. The creative synergy of a Brainstorming session is also useful in helping a team bind together.

When to use it:
· Use it when new ideas are required, to generate a large list of possibilities. 

· Use it when a solution to a problem cannot be logically deduced. 

· Use it when information about a problem is confused and spread across several people, to gather the information in one place. 

Cause and effect: The Cause-Effect Diagram is used to identify and structure the causes of a given effect. Use it in preference to a Relations Diagram where there is one problem and causes are mostly hierarchical (this will be most cases).

When to use it:
· Use it when investigating a problem, to identify and select key problem causes to investigate or address. 

· Use it when the primary symptom (or effect) of a problem is known, but possible causes are not all clear. 

· Use it when working in a group, to gain a common understanding of problem causes and their relationship. 

· Use it to find other causal relationships, such as potential risks or causes of desired effects. 

Check sheet: The Check Sheet is used to manually collect data in a reliable, organized way.

When to use it: 
· Use it when data is to be recorded manually, to ensure the data is accurately recorded and is easy to use later, either for direct interpretation or for transcription, for example into a computer. 

· Use it when the recording involves counting, classifying, checking or locating. 

· Use it when it is useful to check each measurement as it is recorded, for example that it is within normal bounds. 

· Use it when it is useful to see the distribution of measures as they are built up.

Control chart: The Control Chart is used to identify dynamic and special causes of variation in a repeating process. It is only practical to use it when regular measurements of a process can be made. 

When to use it:
· Use when investigating a process, to determine whether it is in a state of statistical control and thus whether actions are required to bring the process under control. 

· Use it to differentiate between special and common causes of variation, identifying the special causes which need to be addressed first. 

· Use it to detect statistically significant trends in measurements; for example, to identify when and by how much a change to the process has improved it. 

· Use it as an ongoing 'health' measure of a process, to help spot problems before they become significant. 

Decision tree: The Decision Tree is used to select from a number of possible courses of action.

When to use it:
· Use it when making important or complex decisions, to identify the course of action that will give the best value according to a selected set of rules 

· Use it when decision-making, to identify the effects of risks. 

· Use it when making plans, to identify the effects of actions and possible alternative courses of action. 

· Use it when there are chains of decisions, to determine the best decision at each point. 

· Use it only when data is available, or can reasonably be determined, on costs and probabilities of different outcomes.

DOE: 'Design of Experiments' is use to understand the effects of different factors in a given situation.

When to use it:
· Use it when investigating a situation where there are many variable factors, one or more of which may be causing problems. 

· Use it when variable factors may be interacting to cause problems. 

· Use it when testing a solution, to ensure that there are no unexpected side-effects. 

· Use it when there is not the time or money to try every combination of variables.

FMEA: FMEA is used to identify and prioritize how items fail, and the effects of failure.

When to use it:
· Use it when designing products or processes, to identify and avoid failure-prone designs. 

· Use it when investigating why existing systems have failed, to help identify possible causes and remedies. 

· Use it when investigating possible solutions, to help select one with an acceptable risk for the known benefit of implementing it. 

· Use it when planning actions, in order to identify risks in the plan and hence identify countermeasures.

Fault tree: Fault Tree Analysis is used to show combinations of failures that can cause overall system failure.

When to use it:
· Use it when the effect of a failure is known, to find how this might be caused by combinations of other failures. 

· Use it when designing a solution, to identify ways it may fail and consequently find ways of making the solution more robust. 

· Use to identify risks in a system, and consequently identify risk reduction measures. 

· Use it to find failures which can cause the failure of all parts of a 'fault-tolerant' system.

Flow chart: The Flowchart is used to show the sequential steps within a process.

When to use it:
· Use it when analyzing or defining a process, to detail the actions and decisions within it. 

· Use it when looking for potential problem points in a process. 

· Use it when investigating the performance of a process, to help identify where and how it is best measured. 

· Use it as a communication or training aid, to explain or agree the detail of the process.

Flow process chart: The Flow Process Chart is used to record and illustrate the sequence of actions within a process.

When to use it:
· Use it when observing a physical process, to record actions as they happen and thus get an accurate description of the process. 

· Use it when analyzing the steps in a process, to help identify and eliminate waste. 

· Use it, rather than a Flowchart, when the process is mostly sequential, containing few decisions.

Force field analysis: The Force Field Diagram is used to weigh up the points for and against a potential action.

When to use it:
· Use it when decision making is hindered by a number of significant points for and against a decision. 

· Use it when there is a lot of argument and indecision over a point, to clarify and agree the balance of disagreement. 

· Use it to help identify risks to a planned action and to develop a strategy for counteracting them. 

· Use it to help identify the key causes of successful or unsuccessful actions.

Gant chart: Gantt Charts are used to show the actual time to spend in tasks.

When to use it:
· Use it when doing any form of planning, to show the actual calendar time spent in each task. 

· Use it when scheduling work for individuals, to control the balance between time spent during normal work hours and overtime work. 

· Use it when planning work for several people, to ensure that those people who must work together are available at the same time. 

· Use it for tracking progress of work against the scheduled activities. 

· Use it when describing a regular process, to show who does what, and when. 

· Use it to communicate the plan to other people.

Histogram: The Histogram is used to show the frequency distribution of a set of measurements.

When to use it:
· Use it to investigate the distribution of a set of measurements. 

· Use it when it is suspected that there are multiple factors affecting a process, to see if this shows up in the distribution. 

· Use it to help define reasonable specification limits for a process by investigating the actual distribution. 

· Use it when you want to see the actual shape of the distribution, as opposed to calculating single figures like the mean or standard deviation.

IDEFO (ICOM DEFinitions): IDEF0 is used to make a detailed and clear description of a process or system.

When to use it:
· Use it when formally describing a process, to ensure a detailed, clear and accurate result. 

· Use it when the process is complex, and other methods would result in more complex diagrams. 

· Use it when mapping a wide variety of processes, as a consistent and scalable Process Description Language (or PDL). 

· Use it when there is time available to work on understanding and producing a complete and correct description of the process. 

Kano model: Kano analysis is a quality measurement tool used to prioritize customer requirements based on their impact to customer satisfaction.

When to use:
· Kano analysis is a tool which can be used to classify and prioritize customer needs. This is useful because customer needs are not all of the same kind, not all have the same importance, and are different for different populations. The results can be used to prioritize your effort in satisfying different customers.
Kappa statistic: The Kappa is the ratio of the proportion of times the appraisers (see Gage R&R) did agree to the proportion of times the appraisers could agree. If you have a known standard for each rating, you can assess the correctness of all appraisers' ratings compared to the known standard. If Kappa = 1, then there is perfect agreement. If Kappa = 0, then there is no agreement. The higher the value of Kappa, the stronger the agreement. Negative values occur when agreement is weaker than expected by chance, but this rarely happens. Depending on the application, Kappa less than 0.7 indicates that your measurement system needs improvement. Kappa values greater than 0.9 are considered excellent.
When to use it:

· Use it when there is a need for comparison
Line graph: The Line Graph is used to show patterns of change in a sequence of measurements.

When to use it:
· Use it when an item is repeatedly measured, to show changes across time. 

· Use it when measuring several different items which can be shown on the same scale, to show how they change relative to one another. 

· Use it when measuring progress towards a goal, to show the relative improvement. 

· Use it, rather than a Bar Chart, to show continuous change, rather than discrete measurements. It is also better when there are many measurements. 

· Use it, rather than a Control Chart, when not measuring the degree of control of a process.

Matrix data analysis chart: The Matrix Data Analysis Chart (MDAC) is used to identify clusters of related items within a larger group.

When to use it:
· Use it when investigating factors which affect a number of different items, to determine common relationships. 

· Use it to determine whether or not logically similar items also have similar factor effects. 

· Use it to find groups of logically different items which have similar factor effects.

Matrix diagram: The Matrix Diagram is used to identify the relationship between pairs of lists.

When to use it:
· Use it when comparing two lists to understand the many-to-many relationship between them (it is not useful if there is a simple one-to-one relationship). 

· Use it to determine the strength of the relationship between either single pairs of items or a single item and another complete list. 

· Use it when the second list is generated as a result of the first list, to determine the success of that generation process. For example, customer requirements versus design specifications.

Nominal group technique: The Nominal Group Technique (NGT) is used to collect and prioritize the thoughts of a group on a given topic.

When to use it:
· Use it when a problem is well understood, but knowledge about it is dispersed amongst several people. 

· Use it when a rapid consensus is required from a team, rather than a more detailed consideration. 

· Use it when the team is stuck on an issue, for example when they disagree about something. 

· Use it when the group prefers a structured style of working together. 

· Use it, rather than Brainstorming, when a limited list of considered opinions is preferred to a long list of wild ideas, or when the group is not sufficiently comfortable together to be open and creative.

Pareto chart: The Pareto Chart is used to show the relative importance of a set of measurements.

When to use it:
· Use it when selecting the most important things on which to focus, thus differentiating between the 'vital few' and the 'trivial many'. 

· Use it after improving a process, to show the relative change in a measured item. 

· Use it when sorting a set of measurements, to visually emphasize their relative sizes. 

· Use it, rather than a Bar Chart or Pie Chart to show the relative priority of a set of numeric measurements.

Prioritization matrix: The Prioritization Matrix is used to sort a list of items into an order of importance.

When to use it:
· Use it to prioritize complex or unclear issues, where there are multiple criteria for deciding importance. 

· Use it when there is data available to help score criteria and issues. 

· Use it to help select items to be actioned from a larger list of possible items. 

· When used with a group, it will help to gain agreement on priorities and key issues. 

· Use it, rather than simple Voting, when the extra effort that is required to find a more confident selection is considered to be worthwhile.

Process Capability: Process Capability calculations indicate the ability of a process to meet specification limits.

When to use it:
· Use it when setting up a process, to ensure it can meet its specification limits. 

· Use it when setting specification limits, to ensure they are neither too wide nor too narrow. 

· Use it when investigating a process that is not meeting its specification limits. 

· Use it only when the process is stable and has a Normal distribution.

Process Decision Program Chart (PDPC): The Process Decision Program Chart (commonly just referred to as PDPC) is used to identify potential problems and countermeasures in a plan.

When to use it:
· Use it when making plans, to help identify potential risks to their successful completion. 

· When risks are identified, use it to help identify and select from a set of possible countermeasures. 

· Also use it to help plan for ways of avoiding and eliminating identified risks. 

· It is of best value when risks are non-obvious, such as in unfamiliar situations or in complex plans, and when the consequences of failure are serious.

Relationship Diagram: The Relations Diagram is used to clarify and understand complex relationships.

When to use it:
· Use it when analyzing complex situations where there are multiple interrelated issues. 

· Use it where the current problem is perceived as being a symptom of a more important underlying problem. 

· It is also useful in building consensus within groups. 

· It is commonly used to map cause-effect relationships, but also can be used to map any other type of relationship. 

· Use it, rather than an Affinity Diagram, when there are logical, rather than subjective, relationships. 

· Use it, rather than a Cause-Effect Diagram, when causes are non-hierarchic or when there are complex issues.

Scatter diagram: The Scatter Diagram is used to show the type and degree of any causal relationship between two factors.

When to use it:
· Use it when it is suspected that the variation of two items is connected in some way, to show any actual correlation between the two. 

· Use it when it is suspected that one item may be causing another, to build evidence for the connection between the two. 

· Use it only when both items being measured can be measured together, in pairs.

Simulation in Lean: Simulation is a practical tool that changes complex parameters into mathematical, logical models which are possible to analyze under different scenarios. Models can be classified from various aspects. They can be categorized as being mathematical or physical, static (Monte Carlo) or dynamic (Shows a system that always changes), deterministic (Includes no random variables) or stochastic (Contain at least one random variable) and also discrete or continuous models. But the simulation beside its benefits has also some disadvantages.

When to use:

· Assessing hospital operations in different wards.

· Estimating the number of needed doctors and nurses in emergency ward.

· Reducing the length of time that patient has to stay in emergency ward.

· Predicating the required number of beds according to the patient interval.
Advantages:

1- The most important benefit of simulation is to get results at less cost.

2- Assumptions about specific phenomena can be checked for feasibility.

3- The simulation answers “what if’ questions.

4-Analysis of bottlenecks and finding the roots is easier.

5- The system can be tested without allocating any resources.

       Disadvantages:
1- Working with simulation modeling requires experience and specific training.

2- Understanding the simulation results is difficult because they are based on random inputs.

String diagram: The String Diagram is used to investigate the physical movement in a process.

When to use it:
· Use it when analyzing a manual or physical process that involves significant physical movement, in order to make movements easier and quicker. Movements may be of people, materials or machines. 

· Use it when designing the layout of a work area, to identify the optimum positioning of machines and furniture

Surveys: Surveys are used to gather information from people.

When to use it:
· Use it when information that is required is held by an identifiable and dispersed group of people. 

· Use it to help decision-making, by turning disparate qualitative data into useful quantitative information. 

· Use it only when the time and effort are available to complete the survey. 

· Use it, rather than Brainstorming or Nominal Group Technique to gather real data about what a diverse group of people think (rather than an opinion of what they think).

Tables: Tables are used to organize and relate multiple pieces of information.

When to use it:
· Use it when gathering information, to help prompt for a complete set of data. 

· Use it when information is disorganized, to help collate and understand it. 

· Use it for summarizing information to make it easier to present and understand. 

· Use specific table tools as frameworks for particular tasks, either to organize existing information or to prompt for specific categories of information.

Tree diagrams: The Tree Diagram is used to break down a topic into successive levels of detail.

When to use it:
· Use it when planning, to break down a task into manageable and assignable units. 

· Use it when investigating a problem, to discover the detailed component parts of any complex topic. 

· Use it only when the problem can be broken down in a hierarchical manner. 

· Use it, rather than a Relations Diagram, to break down a problem when the problem is hierarchical in nature.

Value analysis: Value Analysis is used to determine and improve the value of a product or process.

When to use it:
· Use it when analyzing a product or process, to determine the real value of each component. 

· Use it when looking for cost savings, to determine components that may be optimized. 

· Use it only when the item to be analyzed can be broken down into sub-components and realistic costs and values allocated to these.

Voting: Voting is used to prioritize and select from a list of items.

When to use it:
· Use it as a quick tool when a group must select one or more items from a list, for example as generated by a Brainstorming session. 

· Use it when it is important that the group accept the result as fair. 

· Use it when the knowledge to enable selection is spread within the group. 

· Use it when the opinion of all group members is equally valued. 

· It can also be used to 'test the water', to determine opinions without committing to a final selection. 

· Use it, rather than a Prioritization Matrix, when the added accuracy of the Prioritization Matrix is not worth the extra effort.

Appendix D

Change Ideas

To translate a broad change concept into specific actions requires identifying specific change ideas that are consistent with that concept. Change ideas are dynamic: as experience grows, new ideas come to light. In the sections below, we have presented some suggested change ideas and some possible ways to test them.

Change Concept #1: Use of models
	Change Idea
	Potential Tests

	Test aspect(s) of care model on a patient or group of patients
	1. Learn the basics of using a model for improvement. Many resources are available, including:

· Institute for Healthcare Improvement’s free resources on how to improve:

· www.ihi.org/IHI/Topics/Improvement/ImprovementMethods/HowToImprove/

· Institute for Healthcare Improvement, on-line learning module:

· www.ihi.org/IHI/Programs/AudioAndWebPrograms/GausModelforImprovement.htm

· Healthcare Improvement Skills Center: www.improvementskills.org

· American Society for Quality: www.asq.org/learn-aboutquality/continuousimprovement/training/index.html

· National Initiative for Children’s Health Care Quality:

· http://www.nichq.org/NICHQ/Programs/ConferencesAndTraining/JumpAhead2006. htm

· The Improvement Guide, by Langley et al, 1996, published by John Wiley & Sons.

2. Read about PDSA cycles and run one by yourself in less than 4 hours.

· Share what you’ve learned with a colleague.

3. Run a PDSA cycle with a team of 2-3 people that can be accomplished in no more than 4 hours.

· Share experience with PDSA cycles with a colleague working in a different area and coach each other on how the PDSA cycle could have been improved.

4. Review recent PDSA cycles run in your organization and, for any that took longer than 2 weeks, describe how they could have been run on a smaller scale and a shorter time.

5. Describe the learning that occurred across a series of sequentially related cycles to your senior leaders or your board of directors.

	Involve patients in improvement
	1. Ask a couple of willing patients to collect data relevant to their health (e.g., blood pressure, weight) and bring it to their next appointment.

2. Work with patient to plot data over time in a graphical display.

3. Work with patient to annotate run chart with other events such as medication use or exercise participation.

4. Incorporate patient-generated data into patient’s record.

5. If available, use remote monitoring to incorporate patient data into record (e.g., for blood pressure).

	Learn and apply a model for improvement
	1. Learn the basics of using a model for improvement. Many resources are available, including:

· Institute for Healthcare Improvement’s free resources on how to improve:

www.ihi.org/IHI/Topics/Improvement/ImprovementMethods/HowToImprove/

· Institute for Healthcare Improvement, on-line learning module:

www.ihi.org/IHI/Programs/AudioAndWebPrograms/GausModelforImprovement.htm

· Healthcare Improvement Skills Center: www.improvementskills.org

· American Society for Quality: www.asq.org/learn-about-quality/continuousimprovement/training/index.html

· National Initiative for Children’s Health Care Quality:

http://www.nichq.org/NICHQ/Programs/ConferencesAndTraining/JumpAhead2006.htm

· The Improvement Guide, by Langley et al, 1996, published by John Wiley & Sons.

2. Read about PDSA cycles and run one by yourself in less than 4 hours.

· Share what you’ve learned with a colleague.

3. Run a PDSA cycle with a team of 2-3 people that can be accomplished in no more than 4 hours.

· Share experience with PDSA cycles with a colleague working in a different area and coach each other on how the PDSA cycle could have been improved.

4. Review recent PDSA cycles run in your organization and, for any that took longer than 2 weeks, describe how they could have been run on a smaller scale and a shorter time.

5. Describe the learning that occurred across a series of sequentially related cycles to your senior leaders or your board of directors.

	Use data displays to understand changes in patients’ condition and to plan future care
	1. Identify two patients with coronary artery disease, and gather their LDL measures as far back as possible and plot on run chart. Annotate plot with medication changes and other significant changes in care or lifestyle.

2. Identify a patient with diabetes and hypertension. Gather blood pressure and weight measurements and do both run chart and scatter diagram.

· If appropriate, identify and carry out changes in care.

· Rerun data after changes in care have been put into effect.

3. If successful in using data to improve the care of a few individual patients, search for additional change ideas relevant to your practice and test them. Some sources for ideas are:

· The care model (see sources above)

· Measures of access and efficiency:

       (http://www.ihi.org/IHI/Topics/OfficePractices/Access/)

· Measures of process reliability:

       (http://www.ihi.org/IHI/Topics/Reliability/ReliabilityGeneral/)

· Providing planned care:

       (http://www.ihi.org/IHI/Topics/OfficePractices/PlannedCare/)

	Measure your practice’s current level of quality of care and use the measure(s) to test changes in the delivery of care
	1. Familiarize yourself with some quality indicators relevant to your practice. Sources include:

· Ambulatory Care Quality Alliance: http://www.ahrq.gov/qual/aqastart.htm

· Quality Net, supported by the Centers for Medicare & Medicaid Services: http://www.qualitynet.org/

· National Quality Forum: http://www.qualityforum.org/

2. Collect some basic measures on your patient panel. An example could be:

· Number of diabetic patients in your panel

· The number of diabetic patients whose last HBA1c is in control/not in control

3. After trying the measures above, select a couple of additional indicators that your organization or care team views as important for that population and plot them over time. Try to calculate the measures historically for at least one month, this month’s data, and prepare system to calculate next month’s data.

· Go farther back in time.

4. Track “all-or-nothing” measure for a group of related clinical measures.

5. Add related non-clinical measures, such as cost, efficiency.

6. Segment your patients by provider, site, or patient characteristic, and relate these segments to quality indicators.


Change Concept #2: Practical, patient-oriented description of technology
	Change Idea
	Potential Tests



	Use information from health IT system to plan population care.
	1. Find a way to list all diabetes patients in your practice. This list should include all necessary demographic contact information and DM-related data. (Note: This idea can be applied to other conditions and even preventive care such as cancer screening, etc.)

· From the DM list, create a sub-list of just those DM patients who have not been seen at your clinic in the last 6 months.

· Contact them and get them in for a visit.

· Assess your experience: To what extent were you able to use electronic systems for creation of the list and sub-list? To what extent were you able to use electronic means to assist in contacting patients?

· Expand to other areas.

· Possible steps to help guide the work described above:

· If you have a practice management system, “pull” the necessary data from that system and then “pour” the data into Excel (or some similar tool).

· If you do not have an electronic system that contains diagnosis information for your patients, select 100 records at random and quickly sort into DM and non-DM. For those DM patients, extract the necessary information from their records (demographics and DM-related data). Have an assistant enter this data into an Excel file.

2. Use an existing public domain, free registry system, such as CVDEMS

(http://www.cpca.org/healthcollabs/issupport/bphcis.cfm#cvdems)

· Get data into the registry (electronic import if you can, or manually enter data for a few patients).

· Test the system with a few patients and learn about the proactive functionality.

· List all DM patients.

· List all DM patients with no HbA1c in last 6 months.

· Run summary report and explore the interpretation for your practice.

(Note: this will provide useful learning even if you only have a few DM patients data in the system. As you add more patients, the value expands.)

3. Connect with a practice that is actively engaged in proactive population-based care. Send one or more people to observe (participate and help with the work produces even better learning).

4. If you currently have an EMR/EHR, plan a set of specific proactive queries. Ask your vendor (or technical experts for the system) to come in and demonstrate how quickly they can produce the appropriate query-producing lists and that the lists contain the data that you need. Do not give them descriptions of the queries ahead of time. It is critical that the system supports quick creation of the queries and the resulting lists or reports.

	Generate population-based activities based on your health IT system.
	1. Use Excel to automatically create letters for diabetes patients who have not been seen in the last 6 months:

· Build list in spreadsheet program (demographics and diabetes related data).

· Draft letter in word-processing program.

· Use mail-merge function to create letters that include patient specific data in each letter (date of last visit, last HbA1c test date and value, etc.).

2. Generate a call list:

· Build a list of diabetes patients in Excel (include columns for tracking call related information, e.g., date of call, how long it lasted, scheduled appointment if one is made, etc.).

· Have someone call the diabetes patients on list, set up appointments, and record call data.

3. Segment the list by patient need:

· Those who just need a reminder

· Those who would benefit from more care management (Consider how you will you determine this in setting up the call process.)

	Conduct planned care for individual patients based on your health IT system.
	1. Keep track of the data retrieval activities for the next 2 encounters with DM patients.

· Record the number of locations accessed in searching for patient data (include each time the paper record had to be leafed through or if electronic, each screen/template that was reviewed).

· Record the time required for all the data search and retrieval activities.

2. Make a list of all pertinent data that would be helpful for encounters with DM patients (asthma, cardio-vascular disease, depression, etc.).

· Those that are practical within your current system

· Those you would wish for in the “perfect” system

3. Pick a patient with diabetes and obesity and go through their records to generate a run chart going back at least 2 years. Include:

· Weight

· BP

· HbA1c

4. Obtain examples of patient education materials for handout to patients that utilize patient data. If you do not have an electronic system to create these, then manually prepare the handout material for the next 2 scheduled DM patients.

5. Ask 2 or more patients with diabetes and hypertension to track their blood pressure on a run chart. Give them a form and instructions for use. Have them brings the run charts (filled in) to their next visits. Ask them to annotate the run charts.

6. Describe how you and your care team prepare for an encounter with a patient. Include a description of how evidence-based prompts and reminders are brought into this process.

· Describe the tools you would need in order to do a better job. How could automation help with this?

	Use measurement to support your proactive

(population) care and planned care (whole patient) activities.
	1. Using your best knowledge of your care system, estimate the following (without using data):

· Total number of patients for which you, your care team, your clinic, or your organization are the primary care home

· The number of patients with diabetes from the above count.

· The number of the diabetic patients who:

· Were seen in the last 6 months

· Had a HbA1c test in the last 6 months

· Had an eye exam in the last year

· Had a result below 7 on their latest HbA1c test

· Had a foot exam in the last 12 months

2. Select records of 10 DM patients at random and calculate the values for the items above.

· Compare your estimates to the calculated values. Where were your estimates close and where were they not? Why?

· Describe the potential value of actually having solid data for those kinds of statistics.

	Make health IT reporting/query functions

available to all team members.
	1. Choose one or more interested clinicians and train them to run their own queries.

2. “Buddy” them with whoever would normally run the queries in your practice and who can help them build queries that will work.

3. Make note of any queries that clinicians would like to run that are not available in the system.


Change Concept #3: Adopt learning strategies to accelerate progress in testing and applying change ideas
	Change Idea
	Potential Tests



	Learn by direct experience, using your own team.
	1. Pilot, or “test drive” software technologies specifically designed to support improvement of care:

· Registries

· Tools for planned care at the patient level

2. Create partnerships between clinical, information technology, and administrative staff to do the following:

· Develop local interfaces between systems (initially manually for small numbers; eventually electronically)

· Measure quality of the system

· Jointly evaluate new health IT products on the basis of patient-focused functionality.

	Learn from others either providing or

directly using technology.
	1. Visit users of health IT tools and “walk the patient path” or “walk the clinician path”:

· Identify practices that you wish to test in your setting.

· Identify gaps in functionality for improvement and find out what others have done to fill those gaps.

2. Talk to vendors and review specific products.

· Articulate the improvement functionality you are seeking and provide mockups of reports or screens that would serve your improvement needs.

· With a team of clinical and IT colleagues, evaluate the degree to which a selected product’s functionality aligns with patient-oriented needs.

3. Learn from others who are actively engaged in activities to improve care, and those who are using health IT to support their improvement work.

· Find out what model of care they are using.

· Find out what improvement methods they are using.

· Find out how they are currently using health IT to support improvement.

· Develop at least one test that you can run in your environment to apply health IT to the challenge of improving care.

4. Establish relationships with others outside your organization to share improvement methods and assess technology that supports improvement.

· Do reciprocal site visits with others committed to using health IT for improvement.

	Take advantage of national resources.
	1. Study or visit organizations that have been able to adopt quality as their business strategy:

· Recipients of the Baldrige National Quality Award both in health care and other industries: (http://www.quality.nist.gov/Award_Recipients.htm)

· Organizations in health care or other industries that have used Toyota Production System, Lean, or Six-Sigma approaches to improving overall quality

· Study “Pursuing Perfection” grant recipients:

· http://www.rwjf.org/portfolios/npo.jsp?FUND_ID=54243&iaid=142

2. Learn about or participate in efforts through professional associations or other organizations that support learning, for example:

· American Academy of Family Physicians, Center for Health Information Technology: http://www.centerforhit.org/

· American Health Information Management Association:

      http://www.ahima.org/

· American Medical Association: http://www.amaassn.

      org/ama/pub/category/16681.html

· American Medical Informatics Association: http://www.amia.org/

· California Health Care Foundation:

       http://www.chcf.org/topics/index.cfm?topic=CL108

· CCHIT (Certification Commission for Healthcare Information Technology): http://www.cchit.org/

· HIMSS (Healthcare Information and Management Systems Society): www.himss.org


Appendix E

A Typical Patient Health Questionnaire (PHQ) Checklist for depression

Copyright held by Pfizer Inc, but may be photocopied ad libitum. May be printed without permission according to the http://www.americangeriatrics.org/education/dep_tool_05.pdf. Retrieved on October 16, 2009. The form is modified by the author:

	Patient’s name:
	Date:

	
	Not at all
	Several days
	More than half the days
	Nearly every day

	Over the last 2 weeks, how often have you been bothered by any of the following problems? Read each item carefully, and check your response.
	
	
	
	

	Little interest or pleasure in doing things
	
	
	
	

	Feeling down, depressed, or hopeless
	
	
	
	

	Trouble falling asleep, staying asleep, or sleeping too much
	
	
	
	

	Feeling tired or having little energy
	
	
	
	

	Poor appetite or overeating
	
	
	
	

	Feeling bad about yourself, feeling that you are a failure, or feeling that you have let yourself or your family down
	
	
	
	

	Trouble concentrating on things such as reading the newspaper or watching television
	
	
	
	

	Moving or speaking so slowly that other people could have noticed. Or being so fidgety or restless that you have been moving around a lot more than usual
	
	
	
	

	Thinking that you would be better off dead or that you want to hurt yourself in some way
	
	
	
	

	If you checked off any problem on this questionnaire so far, how difficult have these problems made it for you to do your work, take care of things at home, or get along with other people?
	Not difficult at all
	Somewhat difficult
	Very difficult
	Extremely difficult

	
	
	
	
	


A Typical PHQ scoring tally sheet

Copyright held by Pfizer Inc, but may be photocopied ad libitum. May be printed without permission according to the http://www.americangeriatrics.org/education/dep_tool_05.pdf. Retrieved on October 16, 2009. The form is modified by the author:

	Patient’s name:
	Date:

	
	Not at all (0)
	Several days (1)
	More than half the days (2)
	Nearly every day (3)

	1. Over the last 2 weeks, how often have you been bothered by any of the following problems? Read each item carefully, and check your response.
	
	
	
	

	Little interest or pleasure in doing things
	
	
	
	

	Feeling down, depressed, or hopeless
	
	
	
	

	Trouble falling asleep, staying asleep, or sleeping too much
	
	
	
	

	Feeling tired or having little energy
	
	
	
	

	Poor appetite or overeating
	
	
	
	

	Feeling bad about yourself, feeling that you are a failure, or feeling that you have let yourself or your family down
	
	
	
	

	Trouble concentrating on things such as reading the newspaper or watching television
	
	
	
	

	Moving or speaking so slowly that other people could have noticed. Or being so fidgety or restless that you have been moving around a lot more than usual
	
	
	
	

	Thinking that you would be better off dead or that you want to hurt yourself in some way
	
	
	
	

	TOTALS
	
	
	
	

	2. If you checked off any problem on this questionnaire so far, how difficult have these problems made it for you to do your work, take care of things at home, or get along with other people?
	Not Difficult at all (0)
	Somewhat difficult (1)
	Very difficult (2)
	Extremely difficult (3)

	
	
	
	
	


How to score the typical PHQ checklist

Copyright held by Pfizer Inc, but may be photocopied ad libitum. May be printed without permission according to the http://www.americangeriatrics.org/education/dep_tool_05.pdf. Retrieved on October 16, 2009. The form is modified by the author:

	Scoring Method for diagnosis
	Major depressive syndrome is suggested if:

Minor Depressive syndrome is suggested if:
	OOf the 9 items, 5 or more are circled as at least "More than half the days." 

Either item 1a or 1b is positive, that is, at least "More than half the days"

Of the 9 items, b, c, or d are checked as at least "More than half the days." 

Either item 1a or 1b is positive, that is, at least "More than half the days"

	Question 1: Scoring method for planning and monitoring treatment
	To score the first question, tally each response by the number value of each response:

Not at all = 0 

Several days = 1 

More than half the days = 2 

Nearly every day = 3 

Add the numbers together to total the score. 

• Interpret the score by using the guide listed in the next column:
	Score
	Actions

	
	
	<4
	The score suggests the patient may not need depression treatment

	
	
	> 5-14
	Physician uses clinical judgment about treatment, based on patient’s duration of symptoms and functional impairment.

	
	
	>15
	Warrants treatment for depression, using antidepressant, psychotherapy and/or a combination of treatment

	Question 2
	In question two the patient responses can be one of four: not difficult at all, somewhat difficult, very difficult, or extremely difficult. The last two responses suggest that the patient's functionality is impaired. After treatment begins, the functional status is again measured to see if the patient is improving.


Appendix F

Frequent symbols for VSP
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