	


Quality Tool: Planning Network

A tree diagram identifies the tasks necessary to implement a remedy, but it does not describe the sequence in which they must be completed. A planning network displays the sequence of the tasks and helps a team:

(
Determine appropriate dates for completing each task

(
Identify how long each task should take 

(
Monitor progress in implementing the remedy

There area number of variations of the planning network. The two most common are the Program Evaluation Review Technique (PERT) and the Critical Path Method (CPM). Most teams can use a simple version similar to the example below.

A planning network is a series of boxes connected by arrows. Each box indi​cates start and end dates for a single activity. An arrow from the right side of one activity to the left side of a second means that the second activity cannot start until the first one is complete.
Planning Network

	Start date 
	End date 
	
	Start date 
	End date 

	First activity
	
	Second activity


The planning network below shows the sequence for completing each task to implement the new medical-record tracking process we have been discussing. Each box represents one activity and includes its start and end dates. Other information, such as the person(s) responsible for the activity and an identify​ing activity number, might also be shown. An arrow pointing to the top or bottom of a box means the activity may be started, but may not be completed until the activity from which the arrow comes is completed.

By examining this planning network, we can see that training for the medical record staff cannot begin until the new computer program is installed, new guides and chart covers are available, and the training is designed.
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The sequence of tasks-Specify system change. Write new program. Test program. Install program. Conduct training. Conduct a dry run. Turn over to Medical Records-is called the critical path. Lost time for any of these tasks would put the entire project behind schedule, so they should 0 be monitored most carefully to keep them on schedule. If other activities were delayed--• even as much as a three-week delay in ordering the covers, for example-the overall schedule would not be affected.

Exercise
Predicting Possible Outcomes of Schedule Disruptions

Look at the sample planning network on the previous page. Describe what might happen if the out-guide order were two weeks late in arriving and being placed in stock.

Design for Culture

As we noted earlier, quality improvement means change-something many people resist. People may resist the technical merits of a remedy because of the cultural changes a new approach can bring. The best technical quality improve​ment efforts will fail unless the project team accounts for this cultural change.

(
A new approach requires that people learn new skills and procedures. This reduces the perceived value of those who were expert in the old ways of doing things.

(
People are asked to share a work process with individuals they have not worked with before.

(
People are required to change their schedules-when they come and go and when they eat lunch, for instance.

Many people change their behaviors only grudgingly, unless they see the clear benefit of the change.
To plan for resistance, it is helpful to:

(
Identify all likely sources of resistance (barriers) and support (aids) rate the barriers and aids according to their perceived strengths identify countermeasures needed to overcome barriers

(
Developing a barriers and aids chart can be helpful at this point.

Quality Tool: Barriers and Aids Chart

While it is impossible to know exactly where resistance will occur and what form it will take, it is possible to predict at least some kinds of barriers to change and to prepare for them. It is also possible to identify those forces that will aid change.

Brainstorming is a useful tool for identifying likely sources of resistance. Then, with knowledge of the organization, its culture, and the process to be changed, the team can identify those factors they believe will be major barriers to imple​mentation.
It can be helpful at this point to display the major aids and barriers graphically, as on the page. (This process of identifying the forces that aid and the forces that hinder achievement of a specific goal is sometimes called force field analysis.)

Earlier in this chapter, you read about the new medical-record tracking proce​dure developed by a health care organization. When planning for cultural resistance to the remedy, the team came up with a list of barriers and aids most likely to influence its success. It also developed some countermeasures to overcome some of the barriers. The major barriers, aids, and countermeasures are shown in the chart on page. Note that while this chart is relatively simple, there will often be dozens of concerns to consider.

The major barriers are placed at the top of the chart, the desired result at the right much as in a cause-effect diagram.

Then the team brainstormed a list of existing aids that might help overcome the major barriers. Next they reviewed the brainstormed list of aids and selected those which they believed might overcome the effect of some of the major barriers. Each aid is positioned underneath the barrier it is expected to over​come.
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For example, the prevailing negative attitude that "all previous efforts have failed" would be dealt with by the simplicity of this solution, the active partici​pation of the Medical Record staff in designing the remedy, and enthusiastic management support. Because the team felt that the remaining major barriers would not be adequately overcome by existing aids, they developed specific countermeasures to deal with the remaining resistance:

To overcome expense objections, the team developed a careful benefit/ cost analysis.
Concerns about computer reliability were to be addressed explicitly and measured during a pilot test of the remedy.

For the Medical Records Committee, which had been pushing for a fully automated medical record system, the team planned a special review of the proposed remedy. This would enable the team to address any spe​cific concerns of the committee and provide an opportunity for the committee to suggest adjustments to the remedy.

Prove Effectiveness

Before an improvement is finally adopted, it must be proven effective under op​erating conditions. There are a number of possible approaches to prove the ef​fectiveness of a potential improvement, which can be used individually or in com​bination.

A pilot test is often the best way to demonstrate that an improvement works, be​cause it offers the opportunity to check out the solution under real operating conditions. A second advantage of a pilot test is that it uses the improvement on a limited scale, so any shortcomings or deficiencies can be recognized and correct​ed before implementing the change organization wide.

A dry run also tests the improvement, but does not involve delivery to the cus​tomer, so the risks of damage because of failure are eliminated. On the other hand, some of the real-life operating impacts may be missed in a dry run.

An acceptance test is a highly structured dry run that is designed to put stress on the design in ways that may be encountered infrequently. One important charac​teristic of an acceptance test is that it is conducted strictly by the people who will ultimately implement the improvement, not by the breakthrough improvement team or by other people who have designed the test.

A simulation is usually necessary when one of the other options is too expensive or has too much risk associated with possible failure. A simulation is not conduct​ed in the actual operating environment, although every effort is exerted to make it as realistic as possible. Those who will ultimately implement the final improve​ment should be involved in planning and interpreting the results.
Implement

If the team is satisfied that it has addressed the important barriers to the pro​posed change and proven the remedy, it is ready to implement the change.

Implementation requires introducing change to the people who will make it work. Some of these people will have been members of the project team and, thus, are wholly familiar with the remedy. Others will need information and preparation- two requirements that are absolutely critical to the success of the remedy.

Implementing a change in operations should always include:

(
a clear plan

(
a description of the change

(
an explanation indicating why the change is, necessary

(
involvement of those affected in some aspects of the planning and preparation for the change

Change may also require:

(
written procedures

(
training

(
new equipment, materials, and supplies

(
changes in staffing

(
changes in responsibilities for certain positions

Team members must work with one another and with the affected individuals to ensure that all planning is complete and all resources are on hand before any change is made. The more complex the change, the greater the need for prepa​ration and planning.
.

Depending on the nature of the change, the team may also need to obtain support and/or resources from the Quality Council or other senior managers before full-scale implementation. Your team will work closely with the various people who will implement your remedy to ensure it is a success. In the next chapter, you will learn about some of the factors that affect an organization's ability to hold the gains achieved by quality improvement teams.

Summary: Remedy the Cause

Remedy the cause is the fourth step of the quality improvement process. It consists of six activities:

(
Evaluate alternatives. 
(
Design remedy. 
(
Design for culture. 
(
Prove effectiveness. 
(
Implement.

The most important criteria for evaluating alternatives include: 
(
Total cost

(
Impact on the problem 
(
Benefit/cost relationship 
(
Cultural impact/resistance to change 
(
Implementation time

(
Uncertainty about effectiveness 
(
Health, safety, and the environment

To design the remedy:

(
Ensure that the remedy achieves project goals. 
(
Determine the required resources.

(
Specify the procedures and other changes required. 
(
Assess human resource requirements.

To design for culture, it is helpful to:

(
Brainstorm to identify all likely sources of resistance (barriers) and support (aids).

(
Rate the barriers and aids according to their perceived strengths.

(
Identify countermeasures needed.

To prove effectiveness, a pilot test is often helpful.

To implement the remedy provide: 
(
A clear plan

(
A full description of the change

(
An explanation of why the change is necessary

(
A means of involving those affected by the change

Module 6

Six Sigma Improvement

Step 5: Control

OVERVIEW OF THE CONTROL PHASE

A Six Sigma breakthrough improvement team assures itself that its improve​ment(s) will take hold and remain in effect by designing and implementing new controls. CONTROL involves measuring actual performance (actual Y), compar​ing it to the desired performance (a standard, a desired I), and taking actions on the difference. Control is what prevents the problem(s) from returning and holds the gains realized from the improvement(s). Teams learn and apply a num​ber of tools to create and install new controls. If new controls are not adopted, it is likely that all the team's breakthrough efforts will be wasted when the problem returns.
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The basic six sigma
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1.
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a. Identify a project 

b. Establish the project 

2.
Measure 

3.
Analyze 

4.
Improve 

5.
Control 

6.
Replicate results and nominate new projects 

INTRODUCTION

After all their efforts to make improvements, members of a project team need to be certain that the gains they have achieved will continue and that the problem does not recur. As a rule, the project team will not continue to meet to ensure that gains are held. The team members can help see to it that improvement is maintained, however, by implementing the three activities for control.

Design effective quality controls "Foolproof" the improvement Audit the controls

During Step 5, those who are responsible for operating the process should look for additional appropriate quality controls.

This module will focus on how the breakthrough improvement team should de​sign controls, "foolproof' the improvement, and audit the controls.

Design Controls

As you learned in Chapter 2 of Quality Awareness, quality control is built around a feedback loop. When quality improvement reduces deficiencies in existing goods, services, or processes, the result is frequently referred to as "breakthrough." To ensure that the breakthrough is maintained, the quality improvement team needs to develop effective quality control.
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To build a feedback loop, the team will need to:

(
Provide the means to measure the results of the improved process.

(
Establish the control standard for each measure.

(
Determine how the actual performance will be compared to the standard.

(
Design actions to be taken to regulate performance if it does not meet the standard.

Provide a Means to Measure the Process

You will always require measures related to the end results or outcomes of the process. As you learned in the last chapter, when a project team analyzes
. problem symptoms, it uses measures of the results of the proCess. Some of

these measures may be used later to control the process. Be certain your mea​sures include those factors that have the greatest impact on the customer.

If a project reduces the waiting time in outpatient radiology, that waiting time must be continually measured so it can be evaluated against performance standards. Customer satisfaction with waiting time might also be measured.

While it is important to measure end results, in-process measures are most helpful for identifying potential trouble spots. It is always easier to head off trouble than to clean up after a problem has occurred. Here, a flow diagram can help to identify where and when in-process measures will be most useful.

Exercise
Measuring for Controls

This exercise will give you practice in measuring for controls to maintain results. You will consider the results achieved by a hypothetical Outpatient Radiology Department that worked on reducing lengthy patient waiting times. Refer to the high-level flow diagram on the next page, which maps out the department's process for seeing a patient. Then answer the questions below.

1.
What measures would you recommend for controlling the process?

2.
Where in the process would you make those measurements?

3.
How would you make those measurements?
Outpatient Radiology – Flow Diagram:

	


ESTABLISH THE CONTROL STANDARDS

Quality control standards are based on actual performance of the new process. They reflect both the typical level of performance and the amount of variation in the performance. Standards that describe the maximum natural variation of a process are usually called "control limits."

Examples

The following are quality control standards:

(
Admissions time for ER Patients is from time order is placed by MD ER until the time the patient is in bed, averages 30 Minutes and does not exceed 40 Minutes.

(
The temperature of autoclave is kept at 110 C and always within the ranges 113 to 119 °C.

(
Billing errors do not exceed 0.1 percent of all bills.

The concept of "standard" is sometimes used in other ways as well-for example, service standard or specification. These other types of standards relate to cus​tomer needs or requirements, not the natural variation in the process. If the ser​vice standard or specification calls for less variation than is in the control stan​dards, then the process needs to be improved to reduce the natural variation.

DETERMINE HOW TO COMPARE ACTUAL TO STANDARD

The act of comparing actual performance to standards is often seen as the role of an "umpire." The umpire may be a human being-a worker, an inspector-or a technological device-a gauge, a computer-or a person-device team. Either way, the umpire may be called to carry out any or all of the following activities:

1. 
Compare the measurement of actual quality performance to the quality goal (the standard, the specification, the procedure, etc.).
2. 
Interpret the observed difference; determine if there is, or is not, conformance to the goal/standard/specification/procedure.

3. 
Decide on the action to be taken.

4. 
Stimulate corrective action by self or other(s), usually an adjustment to the process to bring it into conformance.

DESIGN ACTIONS FOR WHEN PERFORMANCE DOES NOT MEET STANDARD

You need to design a plan of action to bring the process back within its specifica​tion limits whenever performance does not meet the standard. Developing such- a plan of action requires careful analysis. When planning control systems, it is usu​ally helpful to complete a quality control spreadsheet.

Quality Tool: Quality Control Spreadsheet

A quality control spreadsheet summarizes the plan of action for a process out of control. It usually includes:

(
Control variable (what is measured)

(
How measured

(
Where and when measured m 

(
Standard

(
Who analyzes

(
Who acts

(
What is done

Continuing with the situation in the Radiology Department, a plan of action is needed to return waiting times to under 15 minutes. To develop a plan, these questions are helpful:

(
Who will analyze what happened and discover the cause? Typical causes might be:

- 
one of the X-ray machines has broken down

-
physicians are sending more patients who do not have appointments –

- 
patients are not being sent to the changing room in a timely fashion

(
Once the cause is found, who will take action?

(
What will they do?
The answers for one control variable might look like this on a control spreadsheet:

Control Spreadsheet

	Control variable
	How measured
	where measured
	Standard


	Who analyzes
	Who act:


	What is done

	Minutes in wafting room


	Difference between appointment time and time seen by physician


	Reception area


	7 (seven) minutes maximum
	Receptionist


	Clinic administrator


	Check staff and equipment status.

Check status of changing rooms. Advise technicians/ radiologists.


Exercise

Developing a Spreadsheet

Refer to Exercise, on page. Based on the controls you developed, prepare a control plan for one measure (control variable) you identified there by filling in the control spreadsheet below:

Control Spreadsheet

	Control variable
	How measured
	Where measured
	Standard
	How analyzes
	Who acts
	What is done

	
	
	
	
	
	
	


Designing a good control system: depends on the principles of self-control you learned about in Chapter 2 of Quality Awareness
,
. Recall that the people operating a process are put in a state of self-control by:

(
Knowing what is expected- the control standard

(
Knowing how the process is actually performing-the measurement

(
Having the ability to regulate the process to make actual performance conform to standard

Foolproof the Remedy

When a team foolproofs its remedy, it makes it so reliable that the likelihood of mistakes or failure is minimal. Here are a few tactics that can help to fool​proof a remedy:

(
Design systems to reduce the likelihood of error. 
(
Replace human sensing with technological sensing. 
(
Keep feedback loops as short as possible.

(
Use active rather than passive checking.

Systems to Reduce Likelihood of Error

Often it is possible to design work so that errors are either impossible or very unlikely.

(
Make it impossible to attach the vacuum line to an oxygen outlet by installing different sizes or shapes for vacuum and oxygen connectors.

(
Ensure that all needed data are entered into the computer by making it impossible to move on to the next transaction until all data are entered for the present transaction.

(
Decrease the likelihood that a needed item is left off the surgery cart by prepack​aging kits of instruments and other surgical items.

Technological Sensing

Usually, technology can provide better measures than human senses.

(
A thermometer is a better gauge of temperature than a hand held to the forehead.

(
An echocardiogram measures heart function more reliably than using a stetho​scope.

(
A date-time stamp is more reliable than human transcription.

(
The laser reading of bar codes is more accurate than manual entry of data by keyboard or paper and pencil.

(
The reading and input of insurance numbers by optical or magnetic scanning is more error-free than manual entry.

(
Using the computer to edit and cross-check entries is more dependable than proofreading.

Keep Feedback loops as Short as Possible
There are two ways in which a feedback loop should be short. First, if checking is required, examine each piece of work as soon after it is completed as pos​sible. This can prevent repetition of an error.

(
Many health care organizations use concurrent chart review, usually on a daily basis, to help ensure the quality and effectiveness of care.

(
Computer entries are best edited as they are made, not later, in "batch-runs."

The second way for a feedback loop to be short is to report the results of checking directly to the individuals doing the work. The longer the delay in reporting, the more likely it is that the feedback will be ineffective, and new errors will be made. Providing individuals with the means and the authority to check their own work is the ideal way to keep feedback loops short.

Posting current wait times in a clinic provides direct and immediate feedback.

Active VS. Passive Checking

Actively doing something to check a result is far more accurate than merely inspecting it. Human inspection can be easily fooled and becomes more error-​prone with fatigue.

With blood donations, it is crucial that the identifying number on the blood bag match the number on the sample tube that goes to the lab for testing and typing. A single person assigned to compare the two numbers might miss as many as 20 percent of any errors. This is passive checking, and it is highly unreliable.

If two individuals are assigned to compare the identifying numbers, one can check the bag while the other reads the tube. The first person is active, and the second is passive. This method is more effective than the first, but two checkers might still miss a small percent of the errors.

A third method would also use two checkers. With this method, though, each checker would independently key the number for each donor into a small computer terminal that compares the number on the bag with the number on the tube. With this system, the error rate would be so small it might even be impossible to measure.
Exercise

Making New Procedures Foolproof

For this exercise, you will practice foolproofing a remedy.

As you recall from the last chapter, a project team for a major clinic wanted to correct the problem of missing medical records. The team's remedy, now in place, depends on new covers, new out-guides to be filed in place of charts checked out of the Medical Record Room, a modified computer program to print same-day requests, and new, procedures for the Medical Records staff. See the chart on the page for more details, and develop two or three ways to help make the remedy foolproof.
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Audit the Controls

Effective audits answer two questions:

(
Are the intended results being achieved?

(
Are the quality controls being followed?

These questions are related but different. The first looks at results, and the second at how the results are achieved. Satisfactory results without adequate controls may be a disaster waiting to happen. Using controls that do not pro​duce the intended results is already a disaster.

To ensure that its work continues to be effective, a team needs to include the following in its remedy:

(
Routine reporting of results

(
Clear documentation of controls

Report Results

Be certain that the ongoing results of the improved process are routinely reported to a level of management prepared to monitor progress and respond if gains are not held.

If admitting times from the Emergency Room have been improved, then performance actual times for admissions from the ER-might be included in a monthly quality report delivered to the Quality Council and the management teams for Admitting and the ER.

Document Controls

Clearly document all the critical elements of the control process so they can be effectively audited. One way to do this is to develop a quality control manual that documents all the organization's quality control systems in terms of goals, measurements, and feedback loop responsibilities.

Summary:

To design controls:

(
Provide a means to measure the results of the improved process.

(
Establish the performance standard for each measure.

(
Determine how the actual performance will be compared to the standard.

(
Design actions to be taken to regulate performance if it does not meet the standard.

To foolproof a remedy:

(
Design systems to reduce the likelihood of error. Replace human sensing with technological sensing. Keep feedback loops as short as possible by seeing to it that:

-
each piece of work is examined as soon after it is completed as possible

-
results are reported directly to the people doing the work Use active, rather than passive, checking.

Effective audits answer two questions:

(
Are the intended results being achieved? Are the quality controls being followed?

To ensure the continuing effectiveness of a remedy, include the following steps:

(
Be certain that the ongoing results of the unproved process are routinely reported to a level of management prepared to monitor progress and respond if gains are not held.
(
Clearly document the critical elements of the control process so they can be effectively audited.
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