Select a Project

Reviewing data on potential projects against specific criteria helps to select the most appropriate project. The following criteria table lists and explains seven criteria for selecting a project and includes appropriate questions for each one.

Criteria fop Selecting a Project

	Criteria
	Questions

	Chronic
	How chronic is the problem?

The project should correct a continuing problem, not a recent specific episode.

	Significance
	How significant do you expect the results to be?

When a project is completed, significant favorable results should be evident. The results should be worth the effort.

	Size
	Is the project a manageable site?

Most quality improvement projects should take less than a year to complete. Many, in fact, can be completed in less than six months. If it appears a project will take a long time to complete, it is usually possible to divide it into smaller projects likely to yield results more quickly.

	Measure of potential Impact
	What is the project's potential Impact? 

Impact must be measured. Typical measures include the project's potential to: 

- retain customers and attract new ones

- reduce the costs of poor quality 

- provide return on investment

- enhance customer satisfaction 

- enhance employee satisfaction

	Urgency
	How urgent is the project to the organization?

A project may be urgent if it addresses quality problems in core services, problems that make the organization highly vulnerable to the competition, or issues that are crucial to key customers. Problems in these areas are usually critical and should be corrected promptly.

	Risk
	What are the risks?

If there are known or suspected risks, a project is likely to take a long time to complete or have an uncertain outcome. This does not mean the project should be avoided. It simply means the expected pay-off s should be high. Projects are likely to be risky if they involve new or unproven technology or affect departments that plan or have recently undergone major organizational changes.

	Potential resistance to change
	What kinds of resistance might the project create?

Any quality improvement project causes change, and change frequently causes some resistance. The source of resistance may be a difficult manager whose input is important, or an entrenched organizational culture, tradition, or policy. When the choice is among several projects of equal duration, impact, significance, size, urgency, and risk, it is usually best to select the project likely I
to meet the least resistance.


When the Organization Is New to Quality improvement

In organizations relatively new to quality improvement, there are two addi​tional criteria to consider when selecting a project.

	Criteria
	Questions

	The project should be a sure winner.
	Is the project a sure winner?

The first projects for an organization new to quality management provide opportunities to learn and adapt the quality improvement process. For this reason, there should be no obstacles in the way of successful outcomes. First projects should still address chronic, significant problems, but not necessarily the most significant ones. It is especially important to keep early projects bite-sized and to avoid substantial resistance to change. Potential impact and urgency are of secondary importance.

	The problem must be measurable.
	Is the problem measurable?

All quality improvement projects require measurable problems, but sometimes organizations do not yet have solid data with which to evaluate the potential impact of first projects. Nevertheless, no project should be undertaken if the problem cannot be measured. If no data exist, the project team will need to develop that data during its early work. (You will learn more about measurement in your team training workshop.)


 Ask: Is it Quality Improvement?
The breakthrough improvement process is not a suitable approach to every orga​nizational goal.

A breakthrough improvement project is a structured approach to identifying and removing the root causes of performance problems. To be certain that break​through improvement methods are an appropriate approach for your proposed project, ask the questions below. If the answer to each question is yes, you proba​bly have a quality improvement project.

- 
Are we trying to reach a new level of performance for an existing process or service?

- 
Do we have measured (or at least measurable) specific deficiencies or opportunities for performance improvements?

- Are we trying to find and eliminate the root cause of a problem?

If you answer yes to the following questions, however, you probably do not have a quality improvement project:

- 
Are we attempting to discover customer needs for a proposed service? (A yes may suggest a quality planning project.)

- 
Do we want to develop a brand-new process? (A yes may imply a quality planning project.)

- 
Are we establishing standards and measuring performance against those standards? (A yes may indicate a quality planning project, a quality control activity, or a poorly defined quality improvement project.)

- 
Are we installing or implementing some specified equipment or proce​dure? (A yes rules this out as a quality project. No search for root cause or customer needs is involved. Of course, the results might be more satisfactory if the installation is the result of a quality project.)

Notes on Your Project

Use this page and the next to take notes as you learn more about your role in the organiza​tion's breakthrough improvement project from your senior management.

1
Sources used to nominate project:

2
Data used to evaluate potential impact of project:

3
How chronic is the problem?

4
How is the impact of the project to be measured?

5
How large is the potential impact of the project?

6
How significant (important) are the results expected to be?

7
Is the project a manageable size?

8
How urgent is the problem?

9
What risks are associated with the project?

10
What resistance to change might be encountered?

11
Does the organization:

- 
want to reach a new level or performance for an existing process or ser​vice?

- 
have measured (or at least measurable) specific deficiencies or opportuni​ties for performance improvements? If yes, describe.

- 
want to find and eliminate the root cause of a problem?

- 
want to discover customer needs for a proposed service?

- 
want to develop a brand-new process?

- 
plan to establish standards and measure performance against those stan​dards?

12 
Review these notes about your project. On the basis of what you have learned in this chap​ter, do you think this is a good Six Sigma breakthrough improvement project? Explain your answer. 
Summary: Identify a Project

Identifying a project is the first step of the quality improvement process. It consists of four activities:

- 
Nominate projects. 
- 
Evaluate projects. 
- 
Select a project.

-
Ask: Is it quality improvement?

When nominating projects, consider these sources for information about quality problems in your organization:

- 
customers

- 
managers/employees n reviews/audits

- 
other quality improvement projects n business plans

Potential projects need to be evaluated in terms of probable impact on: 
-
retaining customers

-
attracting new customers 
-
reducing the costs of poor quality 
-
enhancing employee satisfaction 
To evaluate projects, obtain data to answer these questions:

- 
Which complaints and dissatisfaction are most likely to drive away existing or new customers?

- 
What level of quality does the competition deliver and how does it compare with ours?

- 
What are our most costly deficiencies?

- 
Which deficiencies in our internal processes have the most adverse affect on employees?

Specific, objective data are essential for evaluating projects because:

- 
data tells us which problems are the most important

- 
data can help us determine, later on, whether the project has brought about any improvement

To select a project, use these criteria for each project nominated: 
- 
chronic

- 
significance m size

- 
potential impact (requires measurement) m urgency

- 
risk

- 
potential resistance to change 
INTRODUCTION TO STEP 1 B: ESTABLISH THE PROJECT

Once a project is identified, you are ready to Establish the Project. There are three activities to this step:

-
Prepare a mission statement. 
-
Select a team.

-
Verify the mission.

The first two activities are the responsibility of senior management, but we will discuss how they go about the process.

Each breakthrough improvement team begins its work with the third activity​ Verify the Mission.

Major Learning Points
When you complete this chapter, you will be able to:

-
describe the three activities required to establish a project 
-
define the criteria for an effective problem description 
-
explain what to avoid in a mission statement

-
describe the elements of a team charter 
-
explain the purpose of cross-functional teams 
-
list guidelines for selecting team members 
-
list the tasks for verifying the team mission 
Prepare a Mission Statement

Preparing the mission statement is the first order of business when establishing a project. The mission statement is the written instruction to the team selected to tackle a quality improvement project. It describes: 

-
the problem to be resolved, that is, what is wrong

-
the objective of the project, that is, what the team is to do about the problem

Criteria for Describing the Problem 
An effective problem description is:

Specific. It explains exactly what is wrong and distinguishes the deficiency ` from similar problems.
Observable. It describes visible evidence of the problem.
Measurable. It indicates the scope of the problem in quantifiable terms by answering "How much?" "How many?" or "How often?" Measurement is important for two reasons. First, it helps to determine whether the problem is large enough to justify attention. Second, if the project goes forward, it provides criteria for evaluating the remedy. If no measurements exist, they should be developed by the quality improvement team before the team begins to diagnose the root cause.

Manageable. A manageable problem is one that can probably be solved in six to twelve months. If a problem is too large, it should be broken down into several smaller, more manageable projects.
Our average length of stay (LOS) for total hip replacement surgery is 1.2 days longer than the average for other hospitals in the area.

This statement is:

Specific. It names a particular procedure and length of stay.

Observab1e. Evidence of the problem can be obtained from internal and public reports.

Measurable. Length of stay is measured in days.

Manageable. The problem is limited to length of stay for one procedure.

Example


Problem: Too many computer programs must be rewritten during each installation project. On average, 50 percent of all programs must be rewritten at least once and this causes the project team to miss project deadlines and exceed project budget estimates by wide margins.

________________________________________________________________
Evaluating Problem Descriptions

Read each problem description below and decide whether it is effective. If any statement is not effective, rewrite it.

1
More than 35 percent of our patients are not fully satisfied with our outpatient services.
2
The Admitting Office is not considerate of patients.

3
We get three to four written complaints per week about long waits in the Ob/Gyn Clinic. The average waiting time is about 65 minutes.
Describing the Objective

An effective mission statement also indicates the objective of the project, that is, what the project team is to do about the problem.

Problem: Our average length of stay (LOS) for total hip replacement surgery is 1.2 days longer than the average in the area.

Objective: Reduce the LOS for total hip replacement surgery to the best in the area.
_________________________________________________________________________
The project team's objective depends on what the organization wants to accomplish. In the example above, the objective was fairly easy to determine, but that is not always the case. In preparing the mission statement, a quality council selects that aspect of the problem that is most important to the organi​zation. Consider the problem below and the three alternative objectives. No​tice, too, that each objective might call for a different remedy.

Problem: Too many X-rays are being retaken. On average, 8 percent of all X-rays must be taken a second time, resulting in higher costs and radiation exposure for our patients.
Objective 1: Reduce the number of X-ray retakes.
Objective Y: Reduce the cost of X-ray retakes.
Objective 3: Reduce radiation exposure to patients resulting from X-ray retakes.
Objective 1 might be met by eliminating many inexpensive X-rays, and Objec​tive 2 might focus on eliminating the most expensive X-rays. Objective 3 might eliminate fewer retakes and save fewer dollars, while reducing patient exposure. The choice among these objectives will depend on which concern is most important to the organization: patient complaints about the number of X-ray retakes, the cost of the retakes, or the potential health hazards associated with radiation exposure.
Pitfalls to Avoid

A mission statement should not: 
-
imply a cause

-
suggest a remedy 
-
assign blame

Implying a Cause

It is up to the project team to find the cause of a problem. Preconceived ideas about cause may be inaccurate, incomplete, or mistaken and can mislead the team.
.

Our average length of stay (LOS) for total hip replacement surgery is 1.2 days longer than the average in the area. Eliminate the postponement of scheduled hip replacement surgeries that lead to longer lengths of stay.

After collecting and analyzing data, it might turn out that some of the attending physi​cians' practice patterns were the chief cause of the problem.
Suggesting a Remedy

Without knowing the cause, it is not possible to find an effective remedy. Attempts to solve a problem without knowing the cause are doomed to failure.

Our average length of stay (LOS) for total hip replacement surgery is 1.2 days longer than the average in the area because we do not have special case management plan​ning.

This mission implies that the problem would be remedied with a special case planning procedure.

Assigning Blame

A permanent problem solution requires active participation from many parts of an organization. Assigning blame reduces individuals' willingness to partici​pate in solving the problem. What is more, without knowing the cause of a problem, any blame is likely to be misplaced.

The Discharge Planning Department needs to improve their procedures to reduce the average length of stay (LOS) for total hip replacement surgery to the best in the area.

This mission implies that Discharge Planning is to blame for the problem.
Evaluating Mission Statements

The mission statements below include problem and objective descriptions. Read the mission statements and decide whether they are effective. If they are not, indicate how you would improve them.

1
It takes Admitting too long to find beds for Emergency Room admissions. Reduce the time it takes to admit patients from the Emergency Room.

2
The hospital pays $1.3 million annually in interest charges associated with billing errors and the resulting late collection of fees. Reduce the dollar value of accounts receivable resulting from billing errors.

3
We need an automated chart-tracking system to avoid having to look for missing charts. Procure and install such a system by the end of the year.

4
Radiology must take too long-up to an hour, in some cases-for patients to be transported from their floors once transport is requested. Improve the scheduling and assignment of Transport personnel to reduce excessive transport time.
The Team Charter (OPTIONAL)

Besides a mission statement, many teams also receive a charter detailing specific team responsibilities and giving the team the authority to carry out its mission. Typical provisions of a team charter are described below.

-
The team is expected to apply the steps of the quality improvement process throughout the project. These are often listed explicitly.

-
The team is authorized to collect relevant data, discuss the problem with those involved with it, and develop a remedy.

-
Team members are asked to spend a specific amount of time on the project each week (typically four hours, but often more).

-
The team has access to the resources it needs to carry out the mission.

-
Arrangements are spelled out for obtaining additional resources and policy support if the project proves to be beyond the resources already at the team's disposal.

Select a Project Team

When establishing a project, the second activity is to select a project team. While there are many variations, hospitals, like most organizations, can be viewed in terms of managerial authority and functional specialization. The chain of command is vertical, as shown in the chart below. Goals, work stan​dards, and controls are established at the top and then passed down to the departments where policy is translated into actual work.
	


Most work flows horizontally in an organization. Individuals from several departments and functions are responsible for the various work processes within the organization. Each person contributes specific skills and knowledge.

The chart below illustrates the work flow in a hospital when a physician orders X-rays for a patient.

-
The physician orders the X-rays. 
-
The Nursing Unit calls Transport. 
-
Transport arrives and takes the patient to Radiology.

-
After the X-rays, the patient is returned to the Nursing Unit. 
-
The results are sent to the Nursing Unit.

-
The physician receives the results.

Work Flow

	


Quality improvement often requires teams composed of cross-functional groups of people who share the problem and represent various places in the work flow. For example, to remove delays in the process for taking X-rays, a team would, at a minimum, have members from a Nursing Unit, Transport, Radiology, and the Medical Staff.

Benefits of the Cross-functional Team Approach

The cross-functional team approach to quality improvement is effective for several reasons:

-
Team involvement promotes sharing of the problem and minimizes "fingerpointing."

-
The diversity of team members brings a more complete working knowl​edge of the process to be improved. Improving a process requires a thorough understanding of how the process works in different areas of the organization. For example, with the process for taking X-rays, the Nursing Units are usually not fully informed about what takes place in Transport and, similarly, the physician typically does not know what the Radiology staff needs to do, and so forth.

-
Representation from various departments promotes the acceptance and implementation of change throughout the organization. Problem solu​tions designed with the active participation of affected departments tend to be technically superior and accepted more readily by those who must implement them.

Guidelines for Team Selection

When selecting a team, the Quality Council identifies those parts of the organi​zation that are associated most closely with the problem. There are four places to look:

-
where the problem is observed or the pain is felt

-
where sources or causes of the problem might be found

-
among those with special knowledge, information, or skill in uncovering the root cause of this particular problem

-
in areas that can be helpful in implementing the remedy

Once the Quality Council determines what parts of the organization will be represented, it selects an individual team member from each. Each person should have:

-
direct, detailed, personal knowledge of some part of the problem

-
time for team meetings and between-meeting assignments (quality improvement team obligations must temporarily take priority over some customary responsibilities)

Finally, as a group, team members should be able to:

-
understand the problem fully, that is, be able to describe accurately the major elements of the processes associated with the problem and explain how the parts of the process relate to one another
.

-
work with their departments to implement the remedy (this implies that most team members should be managers, supervisors, or experienced individuals with significant responsibility)

As needed, the team can draw on the specialized knowledge and experience of respected external consultants or others within the organization-especially those involved on a daily basis with running the process to be improved.

Meeting Guidelines

Once a team is appointed, it convenes at regular intervals. In the early stages of the project, the facilitator helps the team formulate rules and guidelines for team behavior, activities, and future meetings. You may be familiar with some, but not all, of the ground rules quality improvement teams find helpful. You will learn more about guidelines for quality improvement meetings during this training session and, later on, during your own team meetings.

Verify the Mission

Once a team meets and agrees on ground rules, its first substantive task is to verify the team mission. This is the final activity for establishing a project, and it requires that the team:

-
Evaluate the problem description and the mission descriptions to make sure they meet the criteria for an effective mission statement.

-
Verify that the problem exists. In most cases, the problem and mission descriptions contain enough data to verify the problem. If the problem has not been measured, however, the team will need to take measure​ments before proceeding.

-
Identify any aspects of the project that need clarification.

-
Verify that team members represent the appropriate departments and request that the Quality Council make adjustments, if needed. (Some​times, as a project unfolds and the nature of the problem becomes clearer, further adjustments are required.)

-
Obtain clarification and agreement from the Quality Council, on any needed changes to the mission statement or team membership.

Verifying Your Team's Mission

Work with your team to verify your mission by answering these questions:

1
Does the mission statement indicate what is wrong and distinguish the deficiency from similar problems? If not, explain.

2
What visible evidence of the problem does the statement describe?

3

What measure is used to indicate the scope of the problem?

4

In your opinion, is the problem manageable?

5

Exactly what objective does the mission statement indicate your team is to pursue?

6
Does the mission statement imply cause, suggest a remedy, or assign blame? (If yes, explain.)

7
How will your team verify that the problem exists? (If the problem has already been measured, this is easy. If the problem has not been measured, describe in general terms how you will measure it.)

8

Are there any aspects of the project that require clarification?

9

What changes in the mission statement would you recommend to the Quality Council, if any?

10 
Does your team represent the appropriate parts of the organization? If not, what alterations in team composition would you recommend to the Quality Council?

Summary: Establish the Project

The second step of the quality improvement process is to establish the process. This step consists of three activities:

Prepare a mission statement.

-
Select a team. 
-
Verify the mission.

-
The mission statement describes:

-
the problem to be resolved, that is, what is wrong

-
the objective of the project, that is, what the team is to do about the problem

There are four criteria for describing a problem. The description should be:
-
specific

-
observable
-
measurable

-
manageable

When preparing a mission statement, avoid:

-
implying a cause

-
suggesting a remedy 
-
assigning blame

A team charter:

-
directs the team to use the quality improvement process

-
authorizes the team to collect relevant data and develop a remedy

-
indicates how much time team members should spend on the project each week

-
provides access to resources

Quality improvement teams are cross-functional because:

-
cross-functional team involvement promotes sharing of the problem and minimizes "fingerpointing"

-
the diversity of team members brings a broad working knowledge of the process to be improved

-
representation from various departments promotes acceptance and implementation of the remedy

To select a cross-functional team, the Quality Council considers:

-
where the problem is observed or experienced

-
where sources or causes of the problem might be found

-
who has special knowledge, information, or skill in uncovering the root cause of the problem

-
who might be helpful when developing a remedy

Team members are required to:

-
participate in training to become effective team members

-
tend team meetings, usually weekly

-
complete assignments between meetings

-
participate actively in team meetings and encourage others to do so as well

To verify the mission, the team:

-
evaluates the mission statement (problem and mission descriptions) to make sure it meets criteria for an effective statement

-
verifies that the problem exists

-
identifies any aspects of the problem that need clarification

-
verifies that team members represent appropriate departments

-
obtains clarification and agreement from the Quality Council on any needed changes to the mission statement or team membership
Module 3

Six Sigma Improvement

Step 2: Measure

OVERVIEW OF THE MEASURE PHASE

The MEASURE phase determines, from data collection and analysis, the baseline performance of the process that produces the problem-in other words; what is happening currently (Y's).

A breakthrough improvement team, in the course of attempting to solve a prob​lem, rarely if ever works on the entire problem. Instead, it concentrates on the most significant individual contributors to the problem. By doing so, the team gets the most results with the least effort and avoids sinking into the swamp of the impossible and uneconomical task of dealing with all contributors to the problem at once, as if they were of equal importance.

The sequence of steps in the MEASURE phase utilizes a series of tools which, step-by-step, gradually lead the team to discover the most important contributor(s) to the problem. The team then focuses on these contributors only. This focus is key to ultimately learning the root cause (s) of the problem without wasting energy, time, and effort.
.

The order of the tools presented in the MEASURE phase-Data Collection, Pare​to Analysis, and Failure Mode and Effect Analysis (FMEA)-is the same as the ..order of deeds to be done.

THE BASIC SIX SIGMA 
BREAKTHROUGH IMPROVEMENT PROCESS

1 Define
a. Identify a Project

b. Establish the Project

2 Measure
3 Analyze
4 Improve
5 Control
•

6 Replicate results and nominate new projects
TABLE OF CONTENTS

Step 2: Measure 
Introduction 
Analyze Symptoms 
Develop Operational Definitions 
Measure the Symptoms

Exercise 1: Identifying, Defining, and Measuring Symptoms 
Define Boundaries

Quality Tool: Flow Diagrams High-Level and Detailed Flow 
Diagrams Concentrate on the Vital Few

Quality Tool: Pareto Diagrams 
Exercise 2: Pareto in Daily Life
Exercise 3: Pareto Principle and Quality Problems 

How to Interpret Pareto Analysis

Potential Pitfalls and Problems in Interpretation 
The Objective of Pareto Analysis

When to Use Pareto Analysis

Constructing a Pareto Diagram
Quality Tool: Function Deployment Matrix (FDM) 
Quality Tool: Failure Mode and Effect Analysis (FMEA) 
Confirm or Modify the Mission
.

INTRODUCTION

The second step of the Six Sigma breakthrough improvement process is Measure. ' There are two activities that a team would undertake during this step.

-
Analyze symptoms (Y's) .

-
Confirm or modify the mission.

The Measure step identifies the symptoms of the problem and establishes base​line measurements of current and recent performance. It also maps the process that is producing the problem in order to understand how the current process actually operates.

This module contains an explanation of basic tools used during the Measure step.
Analyze Symptoms

We begin the diagnostic journey by analyzing symptoms. This helps us under​stand fully the nature and extent of the problem to be solved.

A symptom is the outward, observable evidence of a problem.

The following are examples of symptoms of quality problems:

-
A blood sample drawn for a lab test clots and must be redrawn. 
-
A patient receives the wrong meal.

-
A patient receives the wrong prescription.

-
Essential instruments are missing on an operating room procedure tray. 
-
Patients are not seen until long after their scheduled appointment times. 
-
Medical records are not available when needed.

-
An operating room is not ready for a scheduled procedure.

If symptoms like these occur on an ongoing basis, they signal chronic under​lying quality problems.

To analyze symptoms:

-
Develop operational definitions. 
-
Measure the symptoms.

-
Define boundaries. 
-
Concentrate on the vital few.

Develop Operational Definitions

Often definitions are needed to ensure that all project team members have the same understanding of the mission statement.

	Mission Statement
	Definition Required for:

	Reduce the number of late discharges.
	"late"

	Eliminate inappropriate placement of ventilator patients in the Intensive Care Unit.
	"inappropriate"



	Improve patient satisfaction with waiting times in the Outpatient Clinic.
	"satisfaction"


Additional definitions may be needed to define critical terms not in the mission statement.

	Mission Statement
	Definition Required for:
	Definition
	Additional Definitions Required for:

	Reduce the number of late discharges.
	"late"
	After 11 a.m.
	

	
	
	or
	

	
	
	More than 2 hrs. after discharge orders signed
	When is order considered signed?


It is important to spend time ensuring that team members agree on the defini​tions of key terms related to the mission statement and project because it helps to prevent false starts and often saves time later on. All definitions should be documented in a team glossary, copied, and given to each team member. As new definitions are developed during the course of the project, these should be added to the glossary and distributed to the team. If you are in doubt about a definition, question other team members about their understanding. If you think others are in doubt, your asking for clarification may help them.

Measure the Symptoms

All quality problems have symptoms that can be objectively measured to determine the scope of a problem. Hunches and anecdotal information about symptoms can be useful, but they can also be misleading. Sometimes symp​tom measurement already exists. At other times, your team will need to develop measurement before proceeding. If you need to develop a measure, asking these questions may be helpful:

-
How do customers evaluate the symptoms?

-
Where is each symptom observed?

-
What documentation exists on the symptoms? 
-
What method should be used to obtain the measure? 
-
Tabulations from data bases

-
Data in administrative records - Interviews

-
Physical counts of things: instruments, medications, documents, etc.

-
What is the appropriate unit of measure?
,

-
Time: years, months, weeks, days, hours, minutes

-
Costs of poor quality: dollars

-
Defects: number of defects as percentage of all occurrences

Exercise 1

Identifying, Defining, and Measuring Symptoms

Below are the objectives from some mission statements. For each objective, identify the symptom of the problem, develop an operational definition, if needed, and indicate how you would measure the symptom.

1 Cut down on long delays when admitting patients from the Emergency Room. Symptom


Operational definition


How would you measure the symptom?

2 
Eliminate waste because of out-of-date pharmaceuticals.


Symptom Operational definition


How would you measure the symptom?

3 
Reduce X-ray retakes.

Symptom Operational definition


How would you measure the symptom?

4 
If your team has a project and mission statement, identify for your project:


Symptom Operational definition


How would you measure the symptom?

Define Boundaries

While definitions and symptom measurements help bring the project into focus, defining the problem boundaries establishes the scope of the project-where the project begins and ends. To define boundaries, your team might ask, "Does the project address all aspects of a problem or just some of them?"

Does the project include:

-
all surgeries, just inpatient surgeries, or just outpatient surgeries?

-
all catheterizations or only those performed in the Cath Lab?

-
all lab turnaround times, turnaround times in the central lab, or turnaround times in satellite labs?

-
waiting times in all outpatient clinics or just in selected outpatient clinics?

Defining the project boundaries should be based on three factors:

Evidence in the data. Data related to the problem may show that deficiencies occur primarily at only one point in a larger activity.

There are:

-
frequent late starts for outpatient surgery but few for inpatient surgery

-
many instances of missing records at a central lab but few at satellite labs

The size of the project. When boundaries are defined, the need to divide a project into smaller units may become apparent.

Suppose a health care facility has five outpatient clinics, and data show excessive wait times at all of them. Because each clinic has its own operating processes, a single project team might not be able to improve wait times at all clinics simultaneously. After a team has improved the process at one clinic, other teams can use the lessons learned from the first project to improve each of the remaining clinics, either individually or as a group.

The beginning and end points. A process is a systematic set of activities di​rected toward the achievement of a specific goal.

	Process
	Goal

	Admitting 

Heart surgery 

Building maintenance
	Place patient in appropriate bed 

Enhance patient's heart function 

Keep building in top operating condition


When processes do not work properly, they produce the kinds of deficiencies quality improvement teams work to alleviate. The following are some defi​ciencies that might occur in the processes just described.

	Process
	Goal
	Deficiency

	Admitting
	Place patient in appropriate bed
	Placement takes too long

	Heart surgery
	Enhance patient's heart function
	Post-operative wound infection

	Building maintenance
	Keep physicial plant in top operating condition
	5% of patient rooms have inoperative electrical or plumbing equipment


Your quality improvement project will probably make some changes to the process that causes the deficiencies that you will be working on. To make those changes, you will need to begin by understanding what the current process is. At this early stage in the project, you need only a general under​standing so that you can define the boundaries of the process that are relevant to your project. The flow diagram is a quality tool that helps teams understand the processes with which they are working.

Quality Tool: Flow Diagram
The flow diagram is a graphic representation of the sequence of steps in a given process. A high-level flow diagram shows where a process begins and ends and also plots the major steps. Some of these steps will be investigated in greater de​tail later, in the Measure and Analyze steps. A high-level flow diagram has another benefit as well: It helps confirm that the project team has participation from the appropriate departments to solve the problem at hand.

A flow diagram is a graphic representation of the sequence of steps that we per​form to produce some output. The output may be a physical product, a service, information, or a combination of the three.

Understanding the use of flow diagrams in the context of analyzing a complex software system helps us see how we might use them in the context of solving quality problems. With a flow diagram, we can examine the logic, or lack of logic, in the sequence of steps that we use to produce some output in our work.

The output can be anything: a refrigerator, a boarding pass for a seat on an air​plane, information in the company's order entry system, an automobile, engine, legal advice, product designs, integrated circuits, a. meal in a restaurant, or an ad​vertising campaign.

With a flow diagram, a breakthrough improvement team can "walk through" a process without leaving the meeting room. Such walk throughs often uncover po​tential problems, bottlenecks in the system, unnecessary steps, and rework loops.

In addition, construction of a flow diagram gives all the team members a better understanding of the process as a whole. Teams often find that, while each mem​ber possesses detailed knowledge about his or her segment of the process, few people are fully knowledgeable about the complete process. A flow diagram after provides this missing knowledge. With knowledge of the complete process, all team members can participate more effectively in the team's problem-solving efforts.

A flow diagram can also be useful in helping define the scope of a Six Sigma breakthrough improvement project the boundaries of the team's efforts or in​quiries. Clearly defining the scope of the effort will increase the chances of suc​cess.

If a flow diagram is constructed properly and reflects the process as it actually op​erates, all team members will possess a common, accurate knowledge of the work​ings of the process. Furthermore, the team does not need to invest the time and energy to observe the process physically every time it wants to identify problems to work on, discuss theories about root causes, examine the impact of proposed solutions, or discuss ways to hold the gains.
Symbols Used In Flow Diagramming
The activity symbol is a rectangle that indicates a single step in the process. A brief description of the activity is shown inside the rectangle.

The decision symbol is a diamond that designates a decision or branch point in the process. The description of the decision or branch is written inside the symbol, usually in the form of a question. The answer to the question determines the path that will be taken out of the decision symbol. Each path is labeled to corre​spond to an answer.

The terminal symbol is a rounded rectangle that identifies the beginning or the end of a process. "Start" or "End" is shown inside the symbol.

Flow lines are used to represent the progression of steps in the sequence. The ar​rowhead on the flow line indicates the direction of the process flow.

The document symbol represents written information pertinent to the process. The title or description of the document is shown inside the symbol.

The database symbol represents electronically stored information pertinent to the process. The title or description of the database is shown inside the symbol.

The connector is a circle used to indicate a continuation of the flow diagram. A let​ter or number is shown inside the circle. This same letter or number is used in a connector symbol on the continued flow diagram to indicate how the processes are connected.

These basic symbols are arranged to show the actual sequence of steps in a process, running consistently from top to bottom or left to right on the page. As we have seen, decision diamonds can lead us to branch back and repeat an earlier step.

High-Level and Detailed Flow Diagrams
Breakthrough improvement teams frequently develop multiple levels of a flow di​agram to aid in building a common understanding of the process and in guiding problem-solving efforts.

It is useful to begin with a "high-level" basic flow diagram to show the broad flow of the process in 4 to 12 steps. An example of a high-level flow diagram for a mail-order process is shown below.

The blocks on the high-level flow diagram often correspond directly to team members who possess detailed knowledge about a segment of the process. For ex​ample, the Medical representative on the team is probably familiar with the de​tails of the activities associated with the block "Gustsmer--P-lac-es-O-rder." Similarly, the Admissions supervisor understands the block

	


The flow diagram on the next page describes the process for admitting patients from a hospital's Emergency Room (ER) to its Nursing Units. The process begins when the ER physician decides to admit a patient. Next, the physician writes an order, the ER clerk calls the Admitting Department, and Admitting, in turn, finds an appropriate Nursing Unit with an available room. Then a nurse from the unit calls the ER nurse for nursing orders for the new patient.

After the nurse-to-nurse communication, an admission may follow one of two paths. In special cases, the patient is transported to the Nursing Unit by an ER nurse and assistant. In other cases, the ER clerk calls Transport, which sends someone to transport the patient to the Nursing Unit.

This flow diagram's boundaries exclude from the project any delays preceding the ER physician's decision-those associated with lab tests or consultations with the patient's personal physician, for example. It also excludes possible delays once the patient reaches the nursing unit. These other possible delays may be addressed at another time, but they are not part of this project.

Notice that at three steps in the process, documents are created that may be useful sources of data for the team.
	


By agreeing on a high-level flow diagram early in the project, team members establish a common understanding of the process they are investigating-its beginning, end, and the series of steps that constitute the work flow. Later, they will probably develop detailed flow diagrams to study potential trouble spots. Returning to our example, for instance, team members may later dia​gram the steps involved to find a bed for the patient. For now, however, this greater level of detail is not required. The high-level flow chart has achieved its purpose by giving the team a clear picture of the admissions process for ER patients. It also provides the information needed to determine whether the right people are on the team to solve the problem. If changes in team membership are needed, the team should ask the Quality Council to assign new team members at this point.

Exercise

Analyzing a Flow Diagram

Refer to the flow diagram on page !3 and list the individuals you think should be on the project team to reduce the time required to admit a patient from the Emergency Room to a Nursing Unit.

Quality Tool: Pareto Diagram

Concept

Pareto analysis is a ranked comparison of factors related to a quality problem. It helps a quality improvement project team to identify and focus on the vital few factors.

In the early 1950s, Dr. Joseph Juran noted the "universal" phenomenon that he has called the Pareto principle: that in any group of factors contributing to a common effect, a relative few account for the bulk of the effect. Juran has also coined the terms "vital few" and "useful many" to refer to those few contribu​tions which account for the bulk of the effect and to those many others which account for a smaller proportion of the effect.

Pareto diagrams and tables are presentation techniques used to show the facts and separate the vital few from the useful many. They are widely used to help quality improvement teams and quality councils make key decisions at various points in the quality improvement or problem-solving sequence.

Well-constructed Pareto diagrams and tables include three basic elements:

-
the contributors to the total effect, ranked by the magnitude of their contribution

-
the magnitude of the contribution of each expressed numerically

-
the cumulative-percent-of-total effect of the ranked contributors

A Pareto diagram displays the relative impact each contributing factor has on the overall problem. It ranks the sources from largest to smallest and shows the total cumulative impact for the two largest, three largest, etc.

One outpatient clinic decided to correct long delays for scheduled surgeries. Using existing data, the clinic noted seven categories of reasons for the delays: patient failure to follow instructions, late or missing lab results, late arrival of surgeon, late arrival of other personnel, operating rooms not ready, supplies missing, and unidentified factors. By measuring frequency of occurrence for each category, the team developed the Pareto diagram shown below. This allowed the team to target the vital few factors contributing to the problem​patient failure to follow instructions and late or missing lab results.
	


Sometimes a Pareto diagram does not produce a clear picture of the vital few because each of the categories is nearly equal in importance. When this hap​pens, it does not mean that the Pareto principle does not apply to the problem. If the team will try some other ways of classifying the problem, they will almost certainly find at least one classification that will produce a "vital few."

Example

Suppose that each of the seven reasons for surgery delays in the Pareto diagram on the previous page had been in the narrow range between 12 percent and 17 percent of the total. There would have been no,obvious way to focus on the vital few.

The next step for the team would be to classify the delays by some other factor rather than reason for the delay. Other possible factors might include:

-
type of procedure 
-
day of the week

-
time of day 
-
operating room used

Some typical classifications that lead to finding the vital few include: 
-
type of defect

-
time of day, week, month, or year 
-
sequence-the first, second, third, etc. 
-
type of activity or product

-
characteristics of groups or individuals doing the work 
-
characteristics of patient or other customers

-
place where the work is done

EXERCISE 2: PARETO 
IN DAILY LIFE

Use the space below to record other examples of the Pareto principle as it applies to everyday situations in business and personal life.
EXERCISE 3: PARETO 

PRINCIPLE AND QUALITY PROBLEMS

In the space below, list other examples of the Pareto principle that might apply to quality problems in your organization.

Example
A quality improvement team was chartered to reduce the number of errors on the form completed for each patient during the admitting process. There were 18 items on the admitting form, which we will designate here as items A to R. The team developed a checksheet which it used to collect the frequency of errors on the forms for a week. The results of the team's study, in the form of a Pareto table, are shown below.
Pareto Table of Errors on Admitting Form
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	Admitting-Form

Item
	Number of

Errors
	Percent of

Total
	Cumulative​

Percent of

Total

	G
	44
	29
	29

	J
	38
	25
	54

	M
	31
	21
	75

	Q
	16
	11
	86

	B
	8
	5
	91

	D
	5
	3
	95

	C
	3
	2
	97

	A
	1
	0.67
	98

	O
	1
	0.67
	98

	R
	1
	0.67
	99

	N
	1
	0.67
	99

	L
	1
	0.66
	100

	I
	0
	0
	100

	E
	0
	0
	100

	H
	0
	0
	100

	K
	0
	0
	100

	F
	0
	0
	100

	P
	0
	0
	100

	TOTAL
	150
	100
	


Note that the Pareto table contains the three basic elements described above. The first column lists the contributors, the 18 items, not in order of their appearance on the form, but rather in order of the number of errors detected on each item during the study. The second and third columns show the magnitude of contribution - the errors detected on each item and the corresponding percentage of total errors on the form. The fourth column gives the cumulative-percent of total. This column is the key to Pareto analysis.

"Cumulative-percent of total" is the sum of percents of total down through each posi​tion on the ranked lists. At item J, the cumulative-percent of total is 29% + 25%, or 54%. At Q, it is 29% + 25% + 21 % + 11 %, or 86%.

In other words, the first four items, G, J, M, and Q, account for 86% of the total errors detected in the study. These are the "vital few."

A Pareto diagram of the same data is shown below. Again, note the three basic ele​ments that make up the diagram.

	


HOW TO INTERPRET PARETO ANALYSIS

Regardless of the form chosen, well-constructed Pareto diagrams and tables in​clude three basic elements:

1-
The contributors to the total effect, ranked by the magnitude of their contribution.

2- 
The magnitude of the contribution of each expressed numerically.

3- 
The cumulative-percent-of-total effect of the ranked contributors.

A Pareto diagram presents the results of analyzing a problem by dividing the po​tential contributing factors into categories, determining the impact of each factor on the overall problem, and then progressively adding each factor together from greatest impact to least impact. These "contributing factors" are symptoms. They represent different ways the problem shows up-different Y's. Taken together the various Y's add up to the total problem. The team tackles only the Y's that make the biggest contribution to the problem.

Let us now summarize what we have said about using and interpreting Pareto analysis.

Our objective in Pareto analysis is to use the facts to find the highest concentra​tion of improvement potential in the fewest number of projects or remedies. These offer the greatest potential gain for the least amount of managerial and in​vestigative effort-the highest return on investment.

The goal of Pareto analysis is, therefore, to separate the numerous problems, symptoms, or causes of problems into two categories: the vital few and the useful many. The easiest way to do this is to look for a "break point" in the slope of the cumulative-percent-of-total line graph on the Pareto diagram. For example, see the Pareto diagram.

Note that the slope of the cumulative-percent-of-total line graph for item B is sub​stantially "flatter" than the slope of the graph for item Q. This substantial change in slope represents a "break point" on the cumulative graph, and this break point identifies the boundary between the vital few and the useful many.

The previous discussion is a bit oversimplified-reality is often not as clear and simple as we have portrayed it here. Sometimes there is not a clear break point between the vital few and the useful many. In reality, there is a third category that lies between the vital few and the useful many, which J.M. Juran called the "awk​ward zone" in his classic book, Managerial Breakthrough (New York: McGraw-Hill, 1964, pp. 53-54). This chart on page 2 .3 illustrates the "awkward zone."

Determining the break point is not an exact science. In practice, a breakthrough improvement team faced with interpreting a Pareto diagram that does not show a clear break point usually takes the following approach:

1-
Identify those few contributions that account for about 60 percent of the quality effect.

2-

Call these the "vital few," and begin the diagnostic journey.

3-
When the diagnostic and remedial journeys are complete for these vital few, repeat the Pareto analysis. The contributors that were in the "awkward zone" may now be among the vital few.

4-
Repeat steps 1 through 3 as long as Profitable projects can be identified.

By dealing with those contributors that are clearly among the vital few, we often gain a better understanding of what to do with those in the awkward 

	


POTENTIAL PITFALLS AND PROBLEMS IN INTERPRETATION
A pitfall that you should be aware of when trying to interpret Pareto diagrams is that sometimes the data indicate no clear distinction between the categories. This problem manifests itself in one of two ways:

l-
All the bars on a Pareto diagram are roughly the same height.

2- 
It takes more than half of the categories to account for more than 60 percent of the quality effect.

In either ease, it appears that the Pareto principle fails to apply. When this oc​curs, keep in mind that over the years the Pareto principle has been demonstrat​ed as valid in literally thousands of situations. It is highly unlikely that you have found an exception. It is much more likely that you have simply not chosen an appropriate breakdown of categories. Try stratifying the data in a different way and* repeating the Pareto analysis. Common ways to stratify the data include:

-
By cost accounts

​
By products or services 
-
By process steps

-
By observable symptoms 
-
By reasons for defects

-
By location of the problems

THE OBJECTIVE OF PARETO ANALYSIS

The output of a Pareto analysis is the separation of the "vital few" and the "useful many." The interpretation of a Pareto analysis can then be stated by completing the following sentences:

"There are (number) contributors associated with (effect), but these (number) (list the vital few) account for (number) percent of the total (effect). We should pursue these (number) vital few categories because they represent the greatest potential gain for our efforts."

WHEN TO USE PARETO ANALYSIS

The most obvious application of Pareto analysis is in the Define step. It is also very powerful during the Measure and Analyze steps and even has some applica​tion in proving the effectiveness of the improvements in the Improve and Con​trol steps.

PRIORITIZING PROBLEMS

By far, the most common use of Pareto analysis is in nominating and selecting breakthrough improvement projects. Any organization or company, regardless of industry, faces numerous problems. We could launch breakthrough improvement teams to address all of these problems simultaneously, but that would probably exhaust the organization's resources or result in a shallow analysis.

The Pareto principle and Pareto analysis lead us to focus on those vital few prob​lems that, when carefully and thoughtfully addressed, will result in the greatest benefit to the organization. By definition, these projects have the highest return on investment.

ANALYZING SYMPTOMS

After the project is identified, it usually needs to be refined further to determine the vital few components of the symptoms (vital few Y's).

IDENTIFYING ROOT CAUSES

Pareto analysis is also useful during the investigation and search for the root cause (X) of a quality problem. Unfortunately, the problem with problems is that they often have multiple causes. We need to separate the vital few causes from the useful many-and the Pareto diagram is the right tool for the job.

PROVING EFFECTIVENESS OF IMPROVEMENTS

Although its use is not widespread, the Pareto diagram can be used to demon​strate improvements. The Pareto diagram might be just the presentation tool that a team needs to convince a management steering committee to allocate resources for broader implementation of a solution or for the team to take another break​through improvement journey.

POTENTIAL MISAPPLICATIONS OF PARETO ANALYSIS

The most common mistake in regard to Pareto analysis is to fail to use the technique. This results in unfocused, low-payoff breakthrough improvement efforts.

Pareto analysis is most powerful when we use objective data and facts, rather than opinions, to rank-order the categories. Recall that the list of the vital few some​times contains a few "surprises"-items that were not thought to be significant, but that the data clearly show are important. Furthermore, people are often sur​prised to learn that an item that they felt was a major contributor is simply one of the useful many. As a result, opinions and "voting procedures" may not be reli​able sources for Pareto analysis to identify the vital few; the Pareto analysis of opinion identifies only the leading opinions, which may be false. Objective data and facts are more reliable sources.

Before resorting to rank-ordering of items based on opinions, a team should ask itself these questions: Why do we even care about these items? What negative im​pact are they having on the organization? The answers may come back, "high costs," "too much rework," "customers are complaining," "time is being wasted," etc. We should now have the basis for coming up with objective measures, or at least good estimates, of the impacts.

While costs of poor quality are good measures to use for Pareto diagrams, not everything can be quantified in those terms. Most things can be quantified in some manner, however. How much time is wasted? How many customers com​plain? How many unscheduled returns to surgery are there? How often do cus​tomers ask for refunds? The most important point to remember is that the same methods and measures should be used for each category in the analysis. If costs of poor quality are used, estimates are perfectly acceptable, but we must use the same methods for estimating each category.

One case in which it is helpful to use opinions, however, is when they are the customers' opinions of the process under investigation. Here we are using "cus​tomers" in the broad sense of the word. If we are investigating quality problems in a product or service, the- "customers" are the traditional, external, paying con​surriers of the product or service. If, however, we are investigating an internal process (for example, the quality of drawings that flow from the designers to the manufacturing department, or the quality of order forms that flow from the tele​marketing clerks to the warehouse), the "customers" are those internally who re​ceive the documents or materials in question. Employees can be considered "cus​tomers" of the various management systems in the company if a breakthrough improvement team is looking into morale problems in the organization. In these cases, the opinions of the "customers" could be considered as facts for the Pareto analysis, because quality (that is, fitness for use) is ultimately judged by the "cus​tomers," using whatever values they deem appropriate.
CONSTRUCTING A PARETO DIAGRAM

Pareto diagrams are not hard to construct. With a calculator, graph paper, and a sharp pencil (or even better, a computer with spreadsheet and charting software), a breakthrough improvement team can easily produce Pareto diagrams to help in decision making at key points in the breakthrough improvement or problem-solv​ing sequence.

As with all the analytical tools presented in these modules, a good Pareto diagram starts with good data. In this case, the data that we need is any measure of quality, stratified by the various categories that contribute to the overall effect.

The measure of quality can be anything that the team agrees will quantify the negative impact of the issue under consideration. Typical measures include: cost, time, number of errors or failures, percent of customers expressing an opinion, etc.

The measure (e.g., cost) must be the same for all contributors in the analysis. Pareto analysis is a measured and ranked comparison. You cannot rank by differ​ent measures on the same Pareto table or diagram; that would be "comparing ap​ples to oranges."

Make sure that you spend time identifying all of the potential contributors before you set out to gather the data. Otherwise, you may end up with "miscellaneous" or "unclassified" items. It does not help to focus your team's efforts if one of the "vital few" is titled "miscellaneous."

The list of contributors to the effect can come from a variety of sources: group brainstorming sessions, cause-effect diagrams, process flow diagrams, or the data itself.

Sometimes, the data you need already exists in accounting systems, routine man​agement reports, or the files of individuals in the organization. If the data does not exist, however, your team should develop a means for gathering it.

????? matter how you develop the raw data for your Pareto analysis, to be success​ful, your data must be:

-
Objective. Use facts, not opinions, as the basis for your decision making.

-
Consistent. Use the same measure for all contributors, and use the same assumptions and calculations throughout. Keep in mind that Pareto analysis is a comparison technique. Also note that consistency is more important than absolute precision in the numbers. It does not matter so much if your assumptions and cost estimates are conservative throughout by 10 percent; as long as you are consistent across all categories, your comparisons will still yield the correct "vital few."

-
Representative. Make sure your data represent the actual conditions and situations in the process.

-
Believable. Avoid controversial assumptions or techniques. Keep in mind that you are using Pareto analysis to support decision making. If people do not believe your data, they will not support your team's decision.

Be creative!

This is the problem





These are symptoms or consequences of the problem
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