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Foreword

As healthcare costs increase at a faster rate than the cost of other prod-
ucts or services, healthcare providers—in particular, hospitals—are under 
continuous pressure to dramatically improve service and patient safety, 
and to reduce costs, waiting times, and errors and associated litigation. 
However, hospitals are not making the necessary improvements in cost, 
quality, and safety. A report by the U.S. Health and Human Services Office 
of the Inspector General finds that 20 percent of consecutive inpatient 
stay sequences were associated with poor quality care, unnecessary frag-
mentation of care, or both. The current organization and management of 
hospitals form an imperfect system that cannot effectively address these 
issues. Major projects to restructure hospitals, dramatically reduce costs, 
and improve customer care have had little impact on quality or cost.

In simplistic terms, current healthcare systems are not designed to make 
the process or “value stream” of care flow smoothly. Healthcare services are 
often “batch and queue,” with patients spending most of their time waiting 
until the healthcare professional is ready—that is, push versus pull. As the 
population matures, patient cycle times in the hospitals, post-care facili-
ties, and laboratories become key measurements that need to improve.

My belief is that Lean Healthcare can provide a solution to address some 
of these concerns successfully with minimal cost but maximum benefit. 
Applying Lean in Healthcare—A Collection of International Case Studies 
gives us a snapshot of what can be done through adopting a structured 
approach to Lean in healthcare.

Hospitals are made up of a series of processes with diverse lines of busi-
ness. Consequently, they need to build their delivery systems with these 
lines of business in mind. Hospitals need to know the businesses that drive 
80 percent of their value proposition. They need to streamline their orga-
nization systems and processes to support fully the process required to 
deliver high-quality care. Commitment and support for any Lean initia-
tive need to come not only from top healthcare management but, even 
more critically, from the “bottom up” for implementation. Decision mak-
ing and system development need to be pushed to the lowest levels of any 
healthcare organization. Each chapter of Applying Lean in Healthcare is 
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full of examples of how groups of healthcare professionals have educated 
themselves on Lean principles and worked together on projects to achieve 
improvements in efficiencies across a diverse range of processes, such as 
laboratory supplies, an outpatient antenatal clinic, and a medical oncol-
ogy unit.

Management consultants are normally engaged as Lean change agents 
rather than as Lean facilitators. Healthcare staff should lead any Lean 
implementation program. These people are best equipped to under-
stand the work environment, issues, challenges, and what will work 
and what won’t. An empowered and knowledgeable team is therefore 
essential to achieve sustainable improvements and long-term success 
in any Lean initiative. Put simply, Lean will not work without an edu-
cated workforce. The successful projects emanating from The Leading 
Edge Group Lean Healthcare Green Belt and Black Belt programs fully 
validate this assertion.

With this in mind, I am privileged to have been asked to write the fore-
word for this publication. I have worked closely with The Leading Edge 
Group for a number of years and I am always amazed by the enthusiasm 
and zeal that both Joe Aherne and John Whelton show in promoting Lean 
in healthcare. Their Lean Healthcare Green Belt and Black Belt programs 
have been enthusiastically received throughout the healthcare world and 
many of these associated projects are included in the following chapters.

I hope healthcare professionals can learn from the different approaches 
adopted in this publication and that it will act as a catalyst for future posi-
tive change in all our healthcare systems.

Dr. Jeffrey Clothier, MD
Medical Director of the UAMS Psychiatric Research Institute

Associate Professor, University of Arkansas for Medical Sciences, 
Department of Psychiatry
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1
Introduction to Lean Healthcare

WHAT IS LEAN THINKING?

Lean Thinking has been defined as “the dynamic, knowledge-driven, and 
customer-focused process through which people in a defined enterprise 
continuously eliminate waste with the goal of creating value.”1

Lean is regarded as a systematic approach to identifying and eliminat-
ing waste or non-value-added activities in a process through continuous 
improvement. The key focus of Lean Thinking is identifying the value of 
any given process by distinguishing value-added steps from non-value-
added steps, and eliminating waste so that eventually every step adds 
value to that process. This is achieved by enabling the flow of a product or 
service at the pull of the customer in pursuit of perfection.

The origins of Lean Thinking go back more than forty years:

•	 Lean Thinking started in the 1960s in Japan with the development 
of the Toyota Production System (TPS). It was quickly established 
as a method for highly effective production of cars and related engi-
neered components.

•	 The concept of Lean Thinking was introduced to the West in 
1991 by the book The Machine That Changed the World,2 written 
by Womack, Jones, and Roos. The book explores the differences 
between companies with traditional mass manufacturing systems 
and the TPS.

•	 A sequel to The Machine That Changed the World, called Lean 
Thinking,3 was published in 1996. This became an international best-
seller and extended the popularity and impact of Lean Thinking.
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•	 Lean Thinking is now well established in the sophisticated world 
of aerospace and aircraft manufacture. Many other industries can 
also benefit from this approach. For example, the concept of Lean 
Thinking has now spread to pharmaceutical, medical, electronics, 
healthcare, and a host of related industries.

Lean Thinking is a philosophy that can be applied to a variety of 
organizations. This is because it focuses on processes. All organiza-
tions are made up of a series of processes, or sets of activities or steps 
intended to create value for those who are dependent on them—
customers or patients. The principles associated with Lean Thinking 
include understanding customer value, introducing flow approaches, 
and the quest for perfection. All these can be applied to nonmanufac-
turing processes.

Continuing global expansion has made business in all industries more and 
more competitive. Using Lean Thinking to reduce and eliminate waste enables 
organizations to become more competitive because it enables them to:

•	 Operate more quickly and efficiently at lower costs
•	 Become more responsive to the needs of customers or patients
•	 Increase revenue levels
•	 Increase service levels

This can help organizations reach a world-class standard where employ-
ees experience increased job satisfaction and fulfillment, and customers 
receive the highest quality of service.

Lean Thinking is based on the application of a number of tools and 
strategies aimed at streamlining all aspects of a business process. These 
tools are intended to reduce the labor, space, capital, materials, equipment, 
and time involved in the delivery of the appropriate products or services 
to end customers.

LEAN AND HEALTHCARE

Lean Thinking is now being successfully applied to the healthcare indus-
try. The philosophy is not intended to eliminate or reduce the number of 
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employees working in the industry. It seeks only to eliminate waste in all 
tasks and processes so that time, materials, resources, and procedures can 
be utilized as efficiently as possible. This enables healthcare organizations 
to dedicate more time and effort to patient care without extra cost to the 
patient or organization. In summary, Lean Thinking can be used to:

•	 Decrease costs while increasing patient satisfaction
•	 Provide better quality healthcare while utilizing the same employees
•	 Increase healthcare employees’ motivation and job satisfaction
•	 Improve and maintain a high quality of service

Although Lean is not the solution for every problem faced today in 
healthcare, it can certainly make some dramatic improvements that pro-
vide sustainable, positive improvements in a variety of areas, including:4

•	 Laboratory services
•	 Operating room procedures
•	 Accident and emergency (A&E) departments
•	 Healthcare employees
•	 Healthcare administration

Laboratory Services

Applying Lean Thinking can help increase the space required to carry 
out laboratory testing and sample analysis. This in turn helps to increase 
productivity, efficiency, and the accuracy of results, while decreasing the 
amount of time that patients have to wait to receive test results.

Operating Room Procedures

Applying Lean Thinking to operating room procedures can help reduce 
the time taken between operations, therefore increasing the number of 
procedures that can be undertaken in a day. Lean Thinking can also be 
used to increase operating room space and reduce the number of tools 
and amount of inventory used. This can help decrease the costs and make 
the operating room an easier and more effective location for surgeons and 
operating staff.
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Accident and Emergency Departments

Lean Thinking can help reduce the amount of time that an A&E patient 
has to wait before receiving attention.

Healthcare Employees

By increasing patient satisfaction, improving the work environment, and 
potentially decreasing the long hours that healthcare employees have to 
endure, Lean Thinking can help improve job satisfaction, morale, and moti-
vation, and make the industry a more attractive prospect for new staff.

Healthcare Administration

Lean Thinking can be used to improve the efficiency, speed, and costs 
involved in the administration and processing of patient information 
and any data used in the day-to-day running of a healthcare organiza-
tion. Again, this helps these organizations to run more smoothly, and it 
increases patient satisfaction with the service that they are receiving.

Lean Thinking means that processes must be designed to ensure opti-
mal results. Two of the main principles associated with the system are 
that all value is the result of a process, and that the appropriate process 
will produce the appropriate results. These principles are dependent on 
the skill, ability, performance, motivation, and commitment of the people 
involved in each process and the organization itself.

PRINCIPLES OF LEAN HEALTHCARE

The following principles are fundamental to Lean Thinking:5

•	 Specify value from the standpoint of the end customer.
•	 Identify the value stream for each product or service family.
•	 Eliminate waste.
•	 Make the product or service flow.
•	 Respond to the customer pull.
•	 Improve continuously in pursuit of perfection.
•	 Encourage employee contribution.
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Specify Value from the Standpoint of the End Customer

Value provides a crucial starting point for the implementation of Lean 
within organizations. Value essentially consists of all activities that cus-
tomers perceive as directly contributing to the creation, transformation, 
or delivery of the product or service that they have paid for.

In healthcare, value can be anything that improves the physical or men-
tal state of the patient. Patients typically value prompt care treatment 
and fair and orderly processes (they don’t mind waiting if it is for a good 
cause). They also value knowing a plan (they will put up with a lot if there 
is a plan), and staff who know the plan and appear to be working toward 
achieving it. However, an organization needs the flexibility to accommo-
date changes in its view of value, because this will evolve. For example, in 
healthcare we focus on any activity that has strong evidence that it helps 
patients get better and/or manages their symptoms and comfort. This 
means that as our knowledge (or the evidence) changes, our definition of 
“value” can also change.

The intention of any Lean initiative should be to get staff and managers 
to see what patients see as the parts of their journey through healthcare. 
You will achieve optimum results if you understand patients’ viewpoints 
and include patients in any Lean initiative.6

Identify the Value Stream for Each Product or Service Family

The value stream is the end-to-end collection of processes that create and 
deliver value for the customer or patient. A value stream crosses depart-
mental boundaries and typically incorporates only those steps or activi-
ties that add value as defined by the customer or patient.

The value stream can include people, tools, equipment, and technolo-
gies, as well as physical facilities, communication channels, and policies 
and procedures.

In industry, the value stream can be all the steps currently required 
to move a product or group of similar products from concept to launch, 
order to delivery, and delivery through recycling. In healthcare, the value 
stream can be the sequence of events that make up the patient journey.

In identifying the value stream, it is important to challenge every step, 
asking why each activity is necessary.



6  •  Applying Lean in Healthcare

Eliminate Waste

Anything that does not add value in the eyes of the patient is viewed as 
wasteful; it is a non-value-added activity. Waste is typically the result of 
how a system or process is structured or organized.

Activities or elements in any process should therefore be classified as:

•	 Value-added
•	 Non-value-added but necessary
•	 Non-value-added—waste

Value-Added

Value-adding activities make a product or service more valuable from the 
customer’s perspective. To be value added, the action must meet all three 
of the following criteria:

•	 The customer must be able to see how the activity adds value to a 
product or enhances the service provided.

•	 The action or activity must be carried out correctly in the first instance.
•	 The action must somehow change the product or service in a par-

ticular way.

An example of such an activity in healthcare would be the diagnosis and 
treatment of an illness or injury.

Non-Value-Added but Necessary

These activities do not add value to a product or service from the custom-
er’s perspective, but are necessary unless the existing process is modified. 
An example of such an activity in healthcare would be an update to patient 
documentation that does not directly affect the level of care a patient will 
receive, but is necessary for a complete patient file. For example, if you update 
details such as a mailing address for a patient who is in the hospital for a 
surgical procedure, this will usually not affect the type or level of care that 
patient will receive. However, it is necessary for future correspondence.
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Non-Value-Added—Waste

These activities do not add value to a product or service from the patient’s 
perspective, and they are not necessary in the existing process. Patients 
need to have a clear perception that value is being added. They need 
to feel that they are getting value for what they are actually paying for. 
Organizations need to adopt a customer perspective when assessing 
exactly what value is. For example, poor room design or inappropriate 
placement of equipment might make it unnecessarily difficult for staff to 
administer care to patients.

Waste can be defined as any element of a process that adds time, effort, 
or cost but no value. Waste within any process is costly, and it directly 
affects profitability and resources. It means staff time is used inefficiently. 
This can have a negative effect on staff motivation if they perceive such 
work as ineffective. Activity mapping will help you to uncover where this 
waste is occurring. Waste may manifest itself through inefficient planning 
or scheduling processes or any non-value-adding activities.

Taiichi Ohno, the founding father of the TPS, compiled seven types of 
waste. Table 1.1 outlines examples of these types of waste in the healthcare 
sector.

TABLE 1.1

Types of Waste in Healthcare

Types of Waste Explanation/Example

1.	 Overproduction Blood draws done early before the decision to complete blood 
tests has been made

2.	 Transportation Extra travel required for blood samples
3.	 Inventory (work in 

progress)
Test results awaiting distribution; excess documentation, patient 
forms, and supplies

4.	 Processing Excessive documentation; excessive health insurance processing
5.	 Waiting Patients sitting in a waiting room waiting for an appointment or 

consultation; patients in A&E units waiting to be seen by a 
doctor or nurse

6.	 Correction/making 
defective products

Medication prescription errors; incorrect patient information 
for diagnosis/treatment

7.	 Motion Looking for missing patient information; sharing medical 
equipment/tools
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Since the conception of the TPS, new types of waste have been catego-
rized.7 These are specific to all business processes:

•	 Untapped human potential
•	 Waste of inappropriate systems
•	 Wasted energy and water
•	 Wasted materials
•	 Service and office waste
•	 Waste of customer or patient time
•	 Defecting customers or patients

Something should not be branded as waste unless the total value stream 
has been assessed. In a Lean enterprise, taking time out that does not add 
value is far more important than speeding up individual work processes or 
activities. The emphasis must be on eliminating waste with the goal of cre-
ating value that can apply to all stakeholders. (A stakeholder is an individ-
ual or group with an interest in maintaining the success of an organization 
and upholding the viability of the organization’s products and services.)

You must manage and eliminate the seven wastes in order to stream-
line a system and run wards more efficiently. Once you have succeeded in 
eliminating the waste, your next step should be waste prevention. Ensure 
you design new services without inherently wasteful steps.

Make the Product or Service Flow8

Once value has been clearly defined, the value stream identified, and 
obvious wasteful steps removed, the next step is to make the value-
creating steps flow. All the steps that truly create value should be ana-
lyzed and ordered so that they occur in rapid sequence. The principle 
should be based on the idea that, in general, things flow better when 
done in order of arrival, not in batches. To reduce unnecessary waits, 
you need to reduce piles of paperwork and units of work and reduce 
batching or batch sizes in areas such as diagnostic testing and patient 
waiting areas.

Ideally, every step in the process should be right every time and always 
available. It should be flexible to meet changing customer demand and 
optimized to avoid bottlenecks, without being oversized.
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All areas should be in constant open communication regarding sched-
ules, relevant information, available materials, equipment, and resources. 
This is easier to achieve once waste is eliminated and value is identified. 
Processes should be organized to meet specific customer or patient needs 
based on minimum inventory levels and bottlenecks within the process.

In a healthcare organization such as a hospital, the goal should be to 
achieve continuous smooth flow throughout all hospital processes so that 
patients receive the maximum level of care on time, and of the highest 
quality. It is important to implement flow by starting at the end of the 
patient journey and the diagnostic pathway and working backwards. This 
is because, as all the waiting lists and piles of work are done, they move 
onto the next stage in the process.

Respond to the Customer Pull

Pull refers to the actual customer demand that drives a business process. 
It is a system based on a cascading process from downstream to upstream 
activities in which nothing is produced by the upstream supplier until the 
downstream customer signals a need.

Processes should be organized to meet specific customer or patient needs 
based on minimum inventory levels and bottlenecks within the process. 
This is based on a pull system where materials, equipment, documenta-
tion, and resources are pulled through the system based on customer 
or patient requirements, rather than a push system where materials are 
pushed through the system to suit operational needs or simply because 
capacity requirements are available.

An example of pull in healthcare is when tests on samples are sched-
uled and carried out based on when the patient requires them rather than 
batching and storing the samples because of machine efficiency needs.

Improve Continuously in Pursuit of Perfection

Perfection refers to any ongoing activity that is aimed at achieving better 
results. Perfection is an ideal, so anything and everything can be improved. 
Following are some principles in seeking perfection:

•	 Maintaining that the status quo is unacceptable
•	 Putting aside preconceived ideas
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•	 Finding root causes to problems
•	 Focusing on the process, not the people
•	 Accepting that the employees are the experts
•	 Allowing yourself the right to fail

Lean Thinking is not about developing elaborate and expensive solu-
tions that may take months and years to develop and implement. Rather, it 
reflects the commitment within a Lean organization to look for improve-
ment opportunities on an ongoing basis.

Once improvements have been established, the Lean initiative should 
not finish there. Plans and strategies should be approved and put in place 
to ensure that improvements and efficiencies are sustained and become 
the norm rather than the exception. Any Lean initiative should reflect 
long-term as well as short-term improvement. Lean practices and strate-
gies should be implemented with this in mind.

Once improvements have been implemented, information-gathering 
techniques such as surveys, scorecards, quality and performance metrics 
should be used to monitor and assess quality and cost levels and ensure 
that they are maintained consistently. The data gathered here can then be 
used to harness further improvements.

Encourage Employee Contribution

Successful Lean initiatives need high-performing, flexible, motivated, and 
multifunctional staff. Healthcare administrators need to gain commit-
ment and trust from all employees for the Lean initiative to ensure its 
success.

Given that Lean is often focused on reducing costs by eliminating waste, 
there is a common misconception that the elimination of waste and cut-
ting of costs involve reducing the workforce through layoffs. Such a belief 
can lead to employee fear, skepticism, and mistrust. It is vital that these 
fears are allayed immediately at the start of the Lean journey.

Having committed to a Lean initiative, healthcare administrators must 
make it clear to all employees that such an initiative will not involve any 
reduction in the workforce:
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•	 Make it clear that the Lean initiative is aimed at utilizing existing 
materials, resources, and procedures as efficiently as possible.

•	 Outline that the benefits will not only extend to patients, but also to 
the work environment, making job roles and responsibilities more 
efficient and satisfying.

•	 Explain that it is an approach that helps empower employees to plan 
how and when to implement improvements to best meet patient 
requirements and expectations.

When implementing Lean, employees should be regarded as the most 
important element of the initiative. Healthcare management and admin-
istration should immediately seek employee involvement. Their ideas, 
suggestions, thoughts, and opinions should be taken into account when 
developing and implementing any Lean strategy.

By showing respect for employee opinions and contributions, health-
care organizations can gain full commitment to the Lean initiative. Any 
management strategy should be developed so as to help develop and 
maintain dedicated and high-performing employees. Where employee 
roles or responsibilities need to change, then existing employees should 
be retrained if necessary, rather than any new employees recruited. These 
people have invaluable experience in existing processes and procedures, 
so their continuing contribution and involvement throughout the Lean 
implementation is vital. Employee needs, as well as patient needs, should 
be catered to in any implementation of Lean.
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2
Making It Lean

Hilary Grey
Aptium Cancer Care, Knutsford, Cheshire, U.K.

PROJECT BACKGROUND

Aptium Cancer Care

Aptium Cancer Care, a subsidiary of U.S.-based Aptium Oncology, was 
established in the United Kingdom in 2006. The company objective is to 
bring the clinical and business knowledge gained from more than twenty 
years’ experience providing cancer care in the United States to help 
improve patients’ cancer care experience in the United Kingdom.

Our model is patient focused. Ours is an outpatient-based service that 
includes chemotherapy, radiotherapy, and all the supportive care needed 
to support individuals undergoing cancer treatment.

The Aptium U.K. and U.S. operations use Lean methodology to increase 
efficiency and to provide the highest level of patient care at a competitive 
price. In our view, the waste arising from non-Lean practices is simply too 
expensive. This waste also draws valuable resources away from the only 
thing that really matters—caring for patients.

Why Lean?

An important principle of Lean is the constant pursuit of perfection. 
Lean is a journey, rather than a goal. No matter how Lean we might 
be at the beginning, non-Lean practices easily creep in, and our model 
recognizes the need to constantly examine and improve the way we do 
things. Aptium Oncology in the United States has already incorporated 
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Lean methodology into some of its existing facilities, but Aptium Cancer 
Care in the United Kingdom is in a different position. Rather than hav-
ing to change existing ways of working to make them Lean, we are allow-
ing Lean to inform every aspect of our business and clinical models, right 
from the start.

The Aptium model is designed to deliver excellent patient care and 
employee satisfaction cost-effectively. It does this by promoting the use of 
Lean principles. Lean aims to add value and eliminate waste. The follow-
ing definition of Lean Thinking is posted in our offices:

We use dynamic, knowledge-driven, and customer-focused processes 
through which people in a defined enterprise continuously eliminate waste 
with the goal of creating value.

As we present our model in a variety of settings, we demonstrate how 
a patient’s desire to live his or her life fully becomes a catalyst for Lean 
activities. We understand the patient does not want to be at the center but 
instead wants to be at home, or work, or play.

Why Is Lean Important in Healthcare?

Cost and cost containment in healthcare is an increasingly sensitive issue 
in the United Kingdom. The clinical governance framework and regula-
tory agencies (such as the Nursing and Midwifery Council) require that 
evidence-based practice be in place, practice that is specific and patient 
focused. For example, people want short waiting times for the highest 
quality care, delivered by expert and professional staff—in other words, 
people want the “value” that is the cornerstone of Lean thinking.

It is widely recognized that waste is a problem within the healthcare 
industry. This is not just about money or supplies, but also about time and 
effort, which have an associated cost. For example, the patient who arrives 
late for an appointment because of poor parking facilities could poten-
tially delay doctors and nurses. The waste of time and energy searching 
for missing records can delay patients and consultants. This has a rip-
ple effect. Lean aims to reduce or eliminate waste of all types continu-
ously, which results in decreased costs and increased satisfaction for both 
patients and staff.
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IMPLEMENTING LEAN

Rolling Out and Sustaining a Clinical Business Model

Implementing the Aptium model in the United Kingdom followed the process 
outlined below, drawing on the experience gained in the United States and, 
where appropriate, adapting the tools used there to fit the new environment.

The process involved the following steps:

	 1.	Develop a culture rather than a concept:
	 a.	 Hire the right people to ensure we have the right mind-set
	 b.	 Train staff
	 c.	 Involve staff
	 2.	Develop end-to-end processes with all involved in that process:
	 a.	 Use the “Ohno circle” (named after Taiichi Ohno, the Toyota 

engineer involved with developing Lean methodology) to review 
the implemented process constantly

	 b.	 Use dashboards to report on a new process or Kaizen event
	 c.	 Use our “safety rounds” to ensure the 5S improvements are 

continuous
	 d.	 In our culture of no blame, use Kaizen and root-cause analysis 

to understand unexpected events in order to prevent them in the 
future

	 3.	Continually review the process, using:
	 a.	 Continuous education
	 b.	 Continuous motivation
	 c.	 Continuous evaluation

Developing a Culture

Lean is all about people, meeting the needs of the customer, and enabling 
employees to do the best possible job with the highest level of satisfaction. 
Therefore, it is essential to place the right people into the right posts. Part 
of the Aptium model for achieving Lean is appointing people with the 
right mind-set. We select people who have an open-minded approach, are 
keen to develop, and are not afraid of change. Recruitment advertisements 
and job descriptions are worded to attract dynamic, forward-thinking 



16  •  Applying Lean in Healthcare

individuals to jobs at every level. Interviewers pose questions to identify 
the candidates who will be both able and willing to generate and perpetu-
ate a Lean culture.

The induction process then provides an excellent opportunity to train 
new recruits in Lean principles and methods. Staff members are given 
specific training in Lean Thinking. They are given the clear message that 
Lean is not the latest management fad but a core value of the organization, 
as fundamental as professional integrity or good hygiene. Without Lean, it 
would simply not be possible for Aptium to achieve the required high level 
of patient care at a viable cost.

Once the right people are appointed, Lean principles and objectives are 
woven into their work life with Aptium. The job description is Lean-focused, 
and ongoing performance reviews deal with this element of the job.

Employees are required to show how they incorporate continuous incre-
mental improvement into their daily work. This is an objective against which 
staff members are annually evaluated. All staff members are involved in 
Lean events, and staff meetings report on the results of Lean initiatives. We 
post dashboards (Figure 2.1) in the areas where the work is performed.

�e Aptium Dashboard  Patient Waiting Time

Plan:
1. Need to reduce waiting times to no
    more than 30 minutes.

2. Need to increase patient
    satisfaction scores.

Act:
1. Will change physician appointment
    times from 10 to 15 minutes as patients
    have 10–12 minutes face time with the
    doctor.  
2. Increase staff awareness program
    on wait times implemented.  
3. 30-minute wait escalation procedure
    sent to patients and set for
    implementation on Monday.  
4. Add new magazines and patient
    education material to the waiting area. 
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Treatment area is just meeting targets

Exam area is not meeting targets

FIGURE 2.1
An Aptium dashboard showing wait time targets.
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Occasionally, staff may be unwilling to enter into the Lean culture. In 
such cases, we try to bring about a series of quick but significant “wins” to 
show reluctant staff the benefits of Lean. Ongoing resistance is addressed 
by inviting the reluctant staff to communicate their reservations and also 
their ideas about how things should be done. We believe most people go 
to work with the intention of doing a good job. Because the evidence for 
Lean is clear, we are confident that the reluctant people will be won over 
to a Lean approach. This is essential because if staff members undermine 
the approach, it has a negative impact on others and the Lean initiative 
as a whole. Staff who are unable to incorporate Lean principles into their 
working practices must undertake a work improvement program as part 
of a disciplinary process.

Developing the End-to-End Process

Lean is all about mapping the end-to-end process. We learned in our Y2K 
IT implementation that mapping the process is a good opportunity to get 
to know the business. Representatives of all the teams need to be involved 
in the procedure. Involving the whole team adds understanding; a clinical 
person looks at a process in a way different from that of a finance person. 
For example, participating in clinical trials could benefit a patient. A doc-
tor may simply see giving the drug as an opportunity to give the patient 
a chance to extend his or her life, a nurse may worry about how to deliver 
the drug, an administrator may have concerns about impact on staffing, 
while the finance person is keeping an eye on hidden costs. Each person 
comes to the table with his or her own agenda.

The process involves three basic steps:

	 1.	Establish the goal of the process. This needs to reflect what the 
patients want and what the staff want:

	 a.	 Patients want to get their treatment and leave.
	 b.	 Staff want to provide safe and effective care.
	 2.	Work out how the patient moves through the system at a high level, 

with a drilldown to specifics to see whether the process meets the 
goal (Figure 2.2).

	 a.	 The constraints in the system are examined. This involves 
as many people as possible to discuss the effects of change on 
upstream or downstream procedures. For example, the laundry 
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changed the way in which the sheets were folded to reduce fold-
ing time. However, bed making then took longer and couldn’t 
be done easily if the patient was in the bed. The new method-
ology was abandoned—clearly early communication could have 
averted the frustration felt by all.

	 b.	 Quick wins are identified. This results in immediate gratification. 
For example, you could ensure that all departments have a copy 
of the names of patients coming to their department that day 
and a master list of appointments to help staff know where the 
patients are coming from and going to. Developing a communica-
tion strategy to highlight possible delays meant that patients who 
could be delayed by waiting for physicians were taken directly to 
the treatment area. Their chemotherapy started and the physi-
cian visit occurred in that area. This was expanded to appoint-
ment lists for two to three days ahead to facilitate planning.

	 c.	 Long-term improvements are identified that require a change 
in behavior, staffing, or course of action. The process may need 
committee approval or special funding. For example, you might 
have to purchase a new centrifuge in the lab so that specimens 
do not have to be batched in a large batch, or you might extend 
hours of operation. This needs planning to ensure both patient 
and staff goals are met.

	 3.	The usual process is mapped but the exceptions to the rule are 
also mapped, depending on frequency. This creates opportunities 
to improve a process and prepare staff for all events. For exam-
ple, at one of the U.S. sites, 16 percent of the patients coming for 
their outpatient chemotherapy or other infusion treatments were 
unscheduled or a walk-in. The team recognized that there will 
always be walk-ins, and understood that it is critical to know how 
to deal with these patients. However, they all felt the volume of 
walk-ins was too high and realized that many patients left without 
setting up their next appointment with a scheduler. This led to a 
blitz event, with all staff tasked with asking the patients if they had 
their next appointment; if they did not, they invited a scheduler 
to pop in and see them before they left the area. This led to an 
increased awareness of staff and patients, and the number of walk-
ins dropped to 5 percent.
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Implementing the Changes

Initially, the process mapping is discussed and the team is involved in 
reviewing and walking through the existing or new processes. Aptium 
then ensures the new or alternative process is thoroughly communicated. 
This includes involving patients, if appropriate. At our centers in the 
United States, we often used posters placed in strategic areas such as wait-
ing rooms to announce changes to a process.

Patient safety is always the overarching theme in healthcare. Developing a 
culture of no blame is a principle fostered by Aptium. Accidents happen and 
Aptium recognizes that no one comes to work intending to make a mistake.

The following Lean principles are used to create an environment condu-
cive to safe and efficient practice:

	 1.	By using 5S, all departments are challenged to sort out not just 
their processes, but also their physical environment. Members of 
staff were encouraged to use this opportunity to move furniture 
and create a safe and pleasing environment, which could include 
removal of excess furniture or supplies. For example, one of our 
infusion areas always looked cluttered; there were also more slips 
and falls reported in this area than in any other department. The 
team working in the area was charged with finding a solution. It 
established that because staffing levels allowed no more than fifteen 
patients to be treated at any given time, the thirty available recliners 
were posing a problem. By removing fifteen recliners and replacing 
them with smaller visitors’ chairs, the area became easier to move 
through and to keep clean and tidy. Once the environment is in 
order, staff find it easy to maintain their space. Standardizing the 
above process involved writing some policy and procedures on who 
was treated in chairs and who was treated in beds. It also involved 
making sure patients’ visitors knew the new rules about chairs, so 
that they knew which chairs they could sit in. This resulted in sig-
nage much like you see on a bus: “You can sit here but may have to 
move if a patient needs the chair.” Sustaining the process involves 
ongoing monitoring. Is the new process being followed? Is it work-
ing? Are fifteen chairs still enough or are more needed?

	 2.	To reinforce the use of the 5S methodology and also to maintain 
an environment that meets all regulatory requirements, the facility 
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manager at our treatment centers performs a monthly safety round 
on a randomly selected day. It involves staff from various levels, and a 
thorough evaluation is conducted. This creates a learning experience 
for staff. The team of four could involve the facilities manager, a care 
support worker, a nurse, and an infection control guru one month, 
and the next month it could comprise the manager, a pharmacist, a 
finance person, and a porter. The team documents any deficiencies 
and the department is given a fixed period to remedy any problems. 
We found this to be a very valuable learning tool because it creates 
a window into other departments for the various team members. It 
also exposes them to different regulations and an increased aware-
ness of their environment. We were fortunate to have management 
buy-in for this and all Lean processes.

	 3.	At Aptium, all unexpected events trigger a Kaizen event. All Kaizen 
events are used as improving organization process (IOP) opportuni-
ties. The dashboard shown in Figure 2.1 is one of the tools used to 
document changes that may be needed. Most patient-related events 
will result in a root-cause analysis. Tools such as the Pareto chart are 
used to gather the information and develop an appropriate solution. 
Those are extreme opportunities to implement changes, but we also 
use our routine patient satisfaction surveys to identify opportunities 
for improvement. Management holds monthly meetings where staff 
at all levels are able to present storyboards or dashboards that reflect 
new processes or changes.

	 4.	In developing an efficient model that achieves the goals identi-
fied, staffing numbers, staff roles, and patient education are criti-
cal. Another example from one of our sites in the United States 
shows how quick wins make a significant impact that can lead to 
other changes and greater efficiencies. The stocking of supply cabi-
nets in the clinic area was carried out by nursing assistants (clini-
cal support workers) throughout the day. When they were busy 
with restocking duties, registered nurses performed the assistants’ 
duties as well as their own. The quick win involved developing par 
levels for all supplies with Kanbans that triggered a phone call to 
the storeroom if a particular item was running low. The storeroom 
clerk went to all three areas before clinic and stocked to the par 
level. The new process saved time and money. This small project 
led to more work, as the team involved in the process review was 
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multidisciplinary. Information was gathered on electronic supply 
cabinets with computer-generated inventory control and billing. 
The investment quickly paid off once electronic supply cabinets 
were placed in all areas. They were simple to use with minimal 
training and reduced the effort needed in inventory management 
and billing, and provided excellent storage space—definitely a 
win–win situation.

RESULTS AND LESSONS LEARNED

Continually Review the Process

Lean is a journey, not a destination. Lean principles stimulate continu-
ous evaluation and change, with value creation always at the focus under 
the umbrella of safety. Some perceived efficiencies may create an unsafe 
or potentially unsafe environment. These problems are sometimes seen 
during the implementation phase, but sometimes they are identified only 
after the fact.

Ongoing education on Lean principles is reserved for those with prob-
lems accepting or understanding the process. We found that as Lean was 
absorbed, a culture developed and it was necessary to review the basics 
only with the new staff. Part of the culture of excellence that Lean pro-
motes requires the development of an environment of learning—develop-
ing best practice based on the evidence seen. Exposure to new ideas, new 
equipment, and new software fosters the desire to stick with the journey 
and creates a happy staff.

Aptium uses several Lean techniques to monitor ongoing successes and 
adjust for potential failures:

	 1.	All changes are documented and measured by using the IOP process. 
A dashboard for the change is implemented. This creates a visual 
tool for documenting and measuring changes. IOP also involves a 
monthly meeting for reporting back on key changes to all the stake-
holders (i.e., management and co-workers). Some Aptium centers 
require all staff to participate in at least one IOP event a year, which 
helps sustain the Lean culture.
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	 2.	The Ohno circle is another technique used, where one person is 
assigned a day of observing departmental processes and tasked with 
coming up with suggestions for improvements. For example, after 
being in the Ohno circle, a nurse aide recognized that although 
patients were anxious about their next visit, they were leaving with-
out making a future appointment. Problems were created when 
patients failed to come for their next visit or arrived but were not 
expected. The solution the team came up with was to implement 
a “roving scheduler” who at least hourly walked through the area 
where patients received their chemotherapy. Booking appointments 
fixed the problem and improved efficiency and patient satisfaction.

	 3.	Staff job descriptions and annual goals and objectives have a Lean 
focus. New ideas are applauded and involvement in change is 
expected.

Embracing Lean

Earlier, we mentioned that Lean is all about mapping the end-to-end pro-
cess. In fact, it is more than that. It is about embracing the process, learn-
ing from co-workers, and running with the change that best fits today, 
while never losing sight of the potential for tomorrow. It is teamwork at its 
best and it always results in value.

Aptium has been on a journey of improvement for more than twenty 
years. Lean provides a dynamic process that enables us to deliver effective 
and efficient care in a sustainable manner. It provides the tools we use for 
startups or consultancy projects. We depend on the principles outlined in 
this chapter to create and sustain our clinical and business model.
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Providing Rapid Access to a Vascular 
Surgery Outpatient Clinic

Simon Dodds
Good Hope Hospital, Sutton Coldfield, U.K.

PROJECT BACKGROUND

In the summer of 1999, I started work as a newly appointed consul-
tant vascular surgeon at Good Hope Hospital, a district general hospi-
tal situated at the northeast corner of the West Midlands region. Good 
Hope is a typical 500+ bed district general hospital that serves a mixed 
urban–rural population, delivering a broad range of outpatient and 
inpatient services.

My appointment was part of an expansion of the vascular surgery depart-
ment in response to a steady increase in demand for specialist vascular 
surgical services. What I inherited was a conventional National Health 
Service (NHS) outpatient service with historically long waiting times, 
dedicated but overstretched staff, shabby facilities, and patients who had 
long since given up complaining and whose expectations were low.

As soon as I started at Good Hope Hospital it was clear to me that there 
were problems in the vascular surgery outpatient clinic—specifically, long 
waits for appointments, long delays for tests, long delays for review clinic 
visits, long waits in the clinic itself, and then long waits for treatment. No 
one was happy about the situation and no one seemed able to do anything 
about it. It was always someone else’s fault. The layout of the clinic was also 
far from ideal for the staff and the patients, with long narrow corridors 
lined with chairs (Figure 3.1).
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IMPLEMENTING LEAN

Identifying the Problem

The group of patients who seemed to fare the worst were the elderly, 
frail patients with chronic leg ulcers. Following a team-wide Strengths 
Weaknesses Opportunities Threats (SWOT) session, we agreed collec-
tively to try to address some of the issues. Our shared vision was clear: 
rapid access to a high-quality and efficient outpatient service run by expe-
rienced and enthusiastic people and supported with the latest tools and 
technology. What was not so clear was what we were going to do to achieve 
our vision.

We started working on fixing what we could fix. There was no steering 
group, no project plan, no business case, no budget, and only occasional 
ad hoc meetings, usually held at the start or end of a clinic. However, it 
was clear that it was not the people who worked in the clinic who were 
the problem; it was the process that they were trying to work with. So we 
started challenging and changing the process (Figure 3.2).
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FIGURE 3.1
Schematic layout of the original vascular surgery outpatient clinic. Patients without 
chronic wounds waited outside the doctor’s room; patients with chronic wounds were 
seen by the specialist nurses (and the doctor).
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First Cycle of Change (1999–2000)

First, we challenged the conventional new test review model of care. Why 
couldn’t we do the test in the clinic? All that was needed for most patients 
was an ultrasound scan that took only a few minutes to perform, albeit by a 
vascular technologist using a sophisticated (yet mobile) duplex ultrasound 
machine. The time it took for a patient to be referred to the radiology 
department and return for his or her results was around eighteen weeks.

Why did patients have to wait eighteen weeks for a scan that took ten 
minutes to perform? So we asked the radiology people if they would come 
to the clinic with their ultrasound machine. There was initially some resis-
tance to our suggestion. However, when we showed the number of patients 
who needed scans, it became apparent that coming to the clinic was just as 
good a use of their time and it would save them a lot of extra administra-
tive work. There was potentially something in the suggested approach for 
everyone: the patient, the people in clinic, and the radiology department.

The change took place in June 2000; it cost nothing, and it slashed eigh-
teen weeks off patient waiting times overnight. The change had other 
beneficial knock-on effects, too. It improved continuity of care in clinic; 
it reduced the number of letters that had to be dictated and typed; and it 
reduced the number of follow-up visits that were needed. The changes freed 
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FIGURE 3.2
High-level value stream map (VSM) for a patient with a leg ulcer. The patient typically 
visits the community nurse every three days, and after twelve weeks is referred via the 
general practitioner to the specialist clinic. The conventional clinic is arranged as a new-
test review process after which the patient is also reviewed in clinic every four weeks to 
assess response to treatment. The lead time from presentation to diagnosis is thirty-seven 
weeks (12 + 1 + 6 + 12 + 6 = 37).
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clinic time that could be reinvested in seeing new patients and reduced the 
time from referral to treatment. The change cost nothing other than a bit 
of negotiation.

Second Cycle of Change (2001–2003)

Following the implementation of the one-stop clinic, the next big com-
plaint on our list was the poor communication we had with the dis-
trict nurses who worked in the general practitioner (GP) practices and 
Â�community-based clinics. It was the community nurses who provided the 
majority of the care for patients with leg ulcers, and they too experienced 
considerable problems in communicating with the specialist wound care 
nurses based at the hospital.

Again, it was not the people who caused the problem; it was the process. 
The common outcome was a late or at least delayed referral of patients, 
with the result that the ulcer was often very advanced and therefore more 
complex, time-consuming, and costly to treat. Difficult communication 
also often led to inappropriate treatment. Patients were confused because 
they were getting different messages and advice from different people. 
Again, we focused our attention on the process and took up the second 
challenge—to improve the communication.

This was a much tougher challenge because we had to design, test, and 
implement a new form of communication—a shared electronic patient 
record (EPR). It would include color digital images and would enable peo-
ple to measure the size of the ulcer from the image. We wanted to be able to 
make accurate measurements of ulcer size and communicate these in the 
form of a graph to everyone who was involved in the care of the patient—
in effect, a run chart of ulcer size. This was because we needed to be able 
to monitor the response to treatment and to change treatment only when 
we had objective evidence that the current treatment was not working. We 
used the PDCA (Plan Do Check Act) cycle in the form of a formal research 
trial—a carefully conducted experiment that would compare the current 
state of the communication process with the proposed future state. The leg 
ulcer telemedicine trial took us two years to complete.

The measured results were dramatic—an improvement in outcome 
(i.e., effectiveness) measured as an increase in the number of ulcers healed 
at twelve weeks from 38 to 64 percent. The time from referral to clinic 
was reduced from forty-one days to twelve days, and the cost of treatment 
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in the community was reduced by 26 percent. So the improvements were 
threefold: quality, timeliness, and cost.

Again, we had demonstrated improvements on all dimensions by focus-
ing on improving the process; identifying what was getting in the way; 
and either removing it or replacing it with something better. It appeared 
that the less complicated the process became, the better it worked 
(Figure 3.3).

This second change had other beneficial knock-on effects. It allowed us 
to monitor the progress of the patient’s treatment remotely without hav-
ing to review the patient in clinic repeatedly. Previously, these extra visits 
were in effect rework because the community nurses were already seeing 
the patients regularly. Patients with chronic wounds represent a high and 
increasing demand for specialist services and, if those services are limited, 
then the delays this creates translate to poorer outcomes and increased 
costs of treatment—the lose–lose–lose scenario. By simply improving com-
munication, we had made a significant improvement on all dimensions.

Following the successful pilot of the leg ulcer telemedicine (LUTM) ser-
vice, we were surprised and delighted to learn that the community nurse 
teams who had been involved in the trial did not want to go back to “the 
dark ages” and wanted to continue to use the new communication medium. 
The prototype system was then developed to a commercial-grade product 
and rolled out to all community nurse teams across the locality.

The measured impact on the number of clinic visits for patients with leg 
ulcers is shown in the run chart in Figure 3.4. Even without any statistical 
analysis, the reduction in number of follow-up visits is clearly visible.

A Pause to Celebrate (2004)

It was about this time that our work came to the attention of people out-
side our organization, and we were advised to submit our work for the NHS 
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FIGURE 3.3
High-level VSM for the leg ulcer value stream after two cycles of change: first the develop-
ment of the one-stop clinic and, second, the shared electronic patient record.
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Innovation Awards. It was even more exciting to actually win the InnoÂ�
vaÂ�tion Award for Service Improvement and to gain national recognition 
for the work that the front-line team had done. It was also interesting to 
observe that, despite this award, our work did not attract any attention 
from the upper echelons of the NHS.

Third Cycle of Change (2004–2005)

The next niggle that made itself apparent related to the way the clin-
ics themselves worked. By reducing the number of review patients, we 
released capacity to see more new patients with leg ulcers—patients who 
represented an unmet need, a hidden demand.

The problem this posed was that these patients were the most complex 
ones attending the one-stop clinic. A new patient with a leg ulcer required 
about ninety minutes to complete a full assessment, ultrasound scan, and 
review, and to start the wound care treatment. Increasing the proportion 
of new patients compared with the easier review of patients started to 
cause problems: the clinics were running over time in an unpredictable 
way and the specialist nurses were becoming stressed.

This was a different problem from the previous ones, and it was a lot 
more complex. The problem was caused by the demand for clinic time, 
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FIGURE 3.4
Run chart of the total number of outpatient clinic visits for individual patients with leg 
ulcers. It clearly shows a reduction in outpatient visits associated with the roll out of the 
LUTM service, which improved the communication process between the community-
based and hospital-based nurses.
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which was variable both in number of appointments and complexity and, 
more specifically, a mismatch between this demand and the way that the 
clinic was scheduled. The clinic scheduling method had not changed for 
years and was still based on the historical generic “new” and “review” 
appointment slots. By changing the process, we had now highlighted that 
this method of scheduling was no longer fit for that purpose because it 
took no account of the variability and case mix. Clinic slots were filled 
in a first-come/first-served way. If a new leg ulcer was booked into the 
last new slot, then the clinic would overrun. What we needed was a clinic 
scheduling method that matched the clinic capacity more closely to the 
patient demand.

The approach I used was, with the benefit of hindsight, a well-used Lean 
Sigma method. First, I conducted a retrospective analysis of the demand 
in terms of case mix and found that there were actually only four cat-
egories of patients, according to their need for clinic resources: new leg 
ulcer, review leg ulcer, new vascular, and other. The process maps for 
each of these were quite different—ranging from just fifteen minutes with 
the doctor to ninety minutes and all the resources of the one-stop clinic 
(nurse, technologist, doctor, and treatment room). We followed a dozen or 
so of each category through the clinic and measured how long each step 
took. From this, we removed the steps where patients were waiting and 
calculated the average and the variance of the times of the remainder—in 
effect, the value-added work.

The next step was to design a booking schedule that better matched the 
demand to the capacity of each resource in the clinic, both in terms of vol-
ume and case mix—in effect, a booking timetable or template for the one-
stop clinic. This was a significant challenge because of the high degree of 
variability from one patient to the next that our measurements had shown. 
This variability appeared to be a feature of the patient rather than a result 
of the process, so we needed to design a solution that was resilient to this 
variation without failing.

It was immediately apparent that there were a large number of ways of 
arranging the clinic bookings. However, it was not clear which approach 
would work and which would be the best. If we got it wrong, then we could 
make the problem worse rather than better.

What I needed to be able to do was to test our proposed options for a 
new booking schedule and obtain objective evidence of the performance 
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of each one. From that, we could choose the best approach and present the 
evidence that it would work before implementing it.

I was vaguely aware of the academic discipline known as operational 
research (OR), which I thought looked at this sort of problem. However, 
I could find very little evidence of examples of successful and sustained 
implementations in healthcare. I suspected that the methods derived 
from and applied to industrial processes were not immediately applicable 
to healthcare, because of the high degree of patient-to-patient variabil-
ity. Even knowing quite a lot about a patient before the patient arrives 
in clinic, the on-the-spot problem-solving approach required for complex 
medical problems does not translate easily to a Lean process. We needed a 
solution that was both quick and resilient.

Fortunately, my previous experience with computer modeling of com-
plex vascular flow networks was very helpful in solving this problem. The 
difference was that individual patients do not “flow” through a clinic in 
the same way that blood flows in an artery. The clinic process looks like a 
series of gates that open and close to allow a patient through to the next 
step. To simulate this sort of process requires a different tool known as dis-
crete event simulation (DES). I knew this because I had used DES before 
when I simulated data flows through a computer system as part of a sys-
tem optimization exercise.

A model is a simplified representation of reality and for a process there 
are three components to the model:

•	 The work list of patients, which represents the demand (input)
•	 The resources available, which represent the capacity (input)
•	 The pathway, which represents the value stream (transformation)

With enough detail, it would be possible to simulate the outpatient clinic 
and generate some outputs—predictions of how the system would per-
form over a range of realistic operating conditions. In fact, we already had 
this information because we had looked at our historical demand and case 
mix, identified the product lines, and mapped and measured the streams. 
Therefore, we knew what resources we had. Unfortunately, none of the 
commercially available DES tools met my requirements—simple to use, 
cheap, accurate, and flexible. As a result, I used a very simple DES tool that 
I had written many years previously, and adapted it for the purpose.
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All I needed to do was to test the proposed booking options and predict 
how each would perform in terms of clinic finish time, patient waiting 
time, and balance of work across all the resources in clinic. The option 
that showed predictable and acceptable clinic finish times, predictable 
and acceptable waiting times, and a predictable and acceptable balance of 
work would be a viable solution. In retrospect, what I was looking for was 
a design that would deliver a process that was in statistical control and 
capable of meeting the specification. I didn’t know that then because I had 
not heard of the work of Walter Shewhart and W. Edwards Deming. What 
I did not want was a sophisticated tool that would search for the optimum 
solution. I knew from my computer science training that finding the opti-
mum is a hard task—similar to programming a computer to play a good 
game of chess. I didn’t need the computer to be creative; I simply needed 
to test the options and predict how they would perform.

Once all the pieces were in place, the actual work of building and testing 
the model and comparing the options took only a couple of days. The final 
output was a new booking schedule that met the design constraints in terms 
of clinic finish time, patient waiting time, and workload balance. It also 
predicted a 40 percent increase in maximum clinic capacity in terms of the 
number of patients that could be seen—from sixteen to twenty-two patients.

This result was surprising and emerged because the pathways of indi-
vidual patients interweaved in an elegant “dance” with each other and the 
available resources. The new schedule was implemented very simply as a 
printed schedule. All the clinic clerk had to do was to match each patient 
booking with the next free slot in the schedule of that category to get the 
starting time, and then make bookings in the patient administration sys-
tem (PAS) for individual resources schedules such as for the doctor, nurse, 
and technologist.

The new design was actually a set of interwoven first-in/first-out (FIFO) 
queues. It was obvious from looking at the booking sheets if any particular 
stream was flowing. In retrospect, we had designed a simple visual system 
for both managing and monitoring the process. However, at the time, I 
hadn’t heard of visual reporting.

The new schedule was piloted late in 2004 (Figure 3.5), and the subse-
quent audit showed that the clinic behaved just as predicted by the value 
stream model. Even when booked to maximum capacity, the clinic was 
busy but not frantic, and still finished on time. The informal feedback 
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Mr. S.R. Dodds One-Stop Outpatient Clinic GHH Booking Template

Day

Time

Wednesday

14.00–17.00

Date

Version 18/12/2003 A38 E16 E17 E16

ConsDOBForenameSurnameNumberPatient TypeTime#

New Leg Ulcer14:00 14:00 15:00 15:301

FU Leg Ulcer14:002

FU Leg Ulcer14:003

New Vascular14:00 14:154

New/FU14:155

New Leg Ulcer14:30 14:30 15:30 16:00

14:30

6

FU Leg Ulcer14:307

New Vascular14:308

New/FU14:459

New Leg Ulcer15:00 15:00 16:00 16:30

15:00

10

FU Leg Ulcer15:0011

New Vascular15:00 15:1512

New/FU15:1513

New Vascular15:30 15:4514

FU Leg Ulcer15:30 15:3015

New/FU15:4516

New/FU16:1520

New/FU16:3021

New/FU16:4522

URG Dressing16:0017

URG Dressing16:00

16:00

16:0018

New Vascular16:00 16:15

14:00

14:00

14:00

14:15

14:30 14:45

14:45

15:00

15:15

15:30

15:45

16:15

16:30

16:45

16:0019

CNS V-Lab Dress

FIGURE 3.5
Reproduction of the original redesigned one-stop clinic booking schedule that balanced 
demand with capacity, taking into account the inevitable variation in the process to 
deliver consistent and acceptable performance.
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from the staff was that it just seemed to run better and that the days of late 
finishes, missed lunch breaks, and frustrated patients appeared to be in 
the past. The increased maximum capacity created by the redesigned tem-
plate meant that the clinic had enough resilience to absorb the inevitable 
variation in demand, such as urgent requests. Once again, it appeared that 
we had achieved another win–win–win outcome.

The Fourth Cycle of Change (2005)

All the changes outlined so far occurred in the old outpatient clinic and, 
even with this inconvenient layout, we achieved significant improvements 
in the quality and performance of the process; all without any significant 
financial investment.

However, in September 2005 we moved to a new treatment center 
that had been built at Good Hope Hospital. As part of this initiative, we 
had the opportunity to influence the layout of the clinical area we were 
to move to. This allowed us to build on the work we had already done 
and, in collaboration with the architects, we designed the new layout 
(Figure 3.6).

Doctor

New Clinic
“Work Cell”

Nurses

Sec

Clerk

Nurse
Scan

5 
m

et
er

s

FIGURE 3.6
Schematic layout of the new one-stop vascular clinic. The co-location of the doctors, 
nurses, and technologists in a work cell design ensures that everyone can move quickly 
from one room to another. Combined with the level schedule, there is almost no need for 
a waiting room. I subsequently learned that we had, in effect, designed a work cell that 
reduced the transport and motion waste inherent in the original clinic.
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Multiskilling

Since moving to the new facility, we have implemented further incremen-
tal changes. For example, we have acquired a second mobile ultrasound 
machine, which means a consultant, with some extra training, can now 
perform some of the less complex scans. This eliminates some hand-offs 
and delays, and is particularly useful if the vascular technologist is busy 
with complex patients. It has resulted in an improvement in the waiting 
times for patients and has demonstrated the resilience of the design.

Today’s Work Today

The most recent improvement has been to bring the secretary down to 
the clinic so that letters are typed on the same day. To implement this 
improvement, the doctor now dictates the letter immediately after the 
patient has left, and passes the notes and tape to the secretary. The secretary 
then types the letter and returns it for checking and signing. At the end 
of the clinic’s day, the completed letters are put in the post and the notes 
are returned to the medical records library. This eliminates the transport 
of the notes to and from the secretary’s office. The GP receives the clinic 
letter within twenty-four hours, and patients can take a copy of their letter 
if they wait a few more minutes after seeing the doctor. Doctors can check 
the letter when the patient is still fresh in their mind. All provide immedi-
ate opportunities to identify and correct any mistakes.

RESULTS AND LESSONS LEARNED

The implementation of the one-stop clinic reduced patient waiting times 
by eighteen weeks. It also reduced administration time (dictating and typ-
ing letters; organizing follow-up visits) in the clinic. And it improved the 
continuity of care.

The introduction of the LUTM system resulted in a much simpler pro-
cess that improved the quality, efficiency, and cost of the service. The 
number of ulcers healed at twelve weeks increased, the time from referral 
to clinic was reduced, and the cost of treatment was reduced.
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The improved booking schedule enabled us to match each type of patient 
booking with the available resources in that category. Although the clinic 
was still busy, the work flowed much more smoothly.

The acquisition of a second mobile ultrasound machine has cut out some 
delays and hand-offs, and so has reduced waiting times for patients.

Moving the secretary down to the clinic has also cut out some hand-
offs, because notes no longer need to be passed from the clinic to the sec-
retary’s office.

Our experience demonstrates that the principles of value stream inves-
tigation (VSI) apply in healthcare just as they do in other areas such as 
manufacturing and service industries. It is not necessary to adopt a regi-
mented “out of the box” approach to this.

However, the following core principles must be clearly understood:

•	 Strive continuously to improve the quality and cost-effectiveness as 
viewed by the customer—at every point in the value system

•	 Respect all the people involved in achieving this

Once these core values are made explicit, agreed, practiced, and if neces-
sary enforced, then (and only then) can the tools and techniques of Lean 
be applied. Once these skills are acquired and embedded, the more sophis-
ticated data-driven tools of Six Sigma can be used.

Finally, when the attitude, skills, and knowledge are embraced, the 
emerging combination of the art and science of value stream design (VSD) 
can then be employed.

Everything I have learned and experienced in the last eight years leads 
me to conclude that we are on the cusp of an exciting period of positive 
change in healthcare. The win–win–win era has arrived!
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4
Reorganizing and Standardizing Supply 
Rooms across a Health System

Franciscan Health System, Puget Sound, Washington

PROJECT BACKGROUND

The Lean program at Franciscan Health System (FHS) is managed by the 
Lean program manager, Karl Kraber, who has been responsible for initiat-
ing Lean throughout the five-hospital system. His activities are overseen by 
the Lean Executive Steering Committee (LESC), which selects and spon-
sors the regional Lean activities for FHS. The LESC consists of twenty-one 
members, including the five hospital chief operating officers (COOs) and 
departmental vice presidents. Once a regional project has been selected, 
one of the LESC executives serves as a sponsor to provide authority to the 
project.

The first responsibility of the sponsor is to select a management guid-
ance team (MGT), made up of directors and managers who own the pro-
cess and departments affected by the Lean project. This team provides the 
guidance, resources, and insights needed by the team to be effective. With 
input from the MGT, the sponsor then identifies the leader and members 
to improve the process selected (Figure 4.1).

Background Issues

In the fall of 2007, the LESC wanted to know what hospital managers 
and staff thought were the most pressing problems affecting productiv-
ity and efficiency in their areas. As a result, 100 managers and staff in both 
the clinical and ancillary departments were interviewed. The resulting 
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Pareto chart (Figure  4.2) shows that “supplies and equipment” was the 
main area of opportunity for improvement. The problem was that front-
line caregivers could not quickly and easily find the supplies and equip-
ment needed to provide patient care.

The central supply room was the one area common to all clinical depart-
ments, so the LESC decided that supply rooms should be reorganized and 
standardized across FHS in an effort to improve availability to staff. The 
Lean method that was selected for this improvement opportunity was 5S. 
The project came to be known simply as Regional 5S.

The Lean Tools Used

The 5S acronym as we use it stands for Sort, Simplify, Sweep, Standardize, and 
Sustain. It is sometimes referred to as a housekeeping methodology, which 
is misleading because organizing a workplace goes beyond housekeeping.

Recognizing that supply rooms were not the only source of frustration and 
wasted time, the LESC decided to attack this problem in three major phases. 
This chapter concentrates on the first phase of the Regional 5S project.

The three phases of the Regional 5S project were as follows:

•	 Phase 1 took place in the patient care units. It aimed to standardize 
across all of FHS the grouping of supplies into major color categories 
to make finding supplies easier and faster—no matter which unit or 
hospital they are in (Figure 4.3). This phase occurred in 2008.

Lean Program
Manager

and RPl Leaders

Improvement
Team

Departments
(plus clinical effectiveness Office

and regulatory requirements)

Management
Guidance

Team

Lean Executive
Steering

Committee

Lean Program
Manager

Request for
Improvement

Team

Names Team Leader
and gets

team charter

Charters Team
Defines Improvement Goal
Names Sponsor and MGT

Requests
for Team

FIGURE 4.1
Lean selection and reporting structure.
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•	 In Phase 2, each patient care unit is to expand the application of 5S 
to other areas of their choosing within their unit.

•	 Phase 3 will standardize the location and usage of shared hospital 
equipment that is not owned by specific units. This includes patient 
monitors, IV pumps and poles, beds, and so on.

IMPLEMENTING LEAN

Phase 1

The Lean program manager created a fifteen-minute video on 5S, called 
“5S at FHS.” By using the St. Joseph Medical Center pharmacy as the case 
study, the “5S at FHS” video highlighted the value of doing 5S, described 
what it is, and outlined how to implement it.

Alison Roberts (then clinical support coordinator of the St. Joseph MediÂ�
cal Center critical care unit) was required to do a process improvement 

-IV Supplies

BLUE

RED

YELLOW

GREEN

TAN

-Hemodynamic Monitoring

-LAB Supplies
-Needles

-GI/GU
-Wound Care

-Dressings

-Respiratory

-Patient Care Supplies

-Saline Flushes

FIGURE 4.3
Color-coded categories for supply items.
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project as part of a group project while she was a senior nursing student 
at Pacific Lutheran University in the summer of 2007. This group of 
senior nursing students included another critical care employee, Karen 
Montejano, who along with Alison was in a unique position to support this 
project implementation by working in the unit where the event occurred.

The group started by researching several business and nursing articles to 
better understand Lean principles, and how they were applied in different 
contexts, especially in healthcare. The group also studied the principles of 
5S and decided on a systematic approach to organizing the central supply 
areas. The result was the development of the five color-coded categories.

A 5S team was created from employees in Critical Care, represent-
ing both shifts and including nurses and care assistants. Alison Roberts 
served as the unit champion (UC) and facilitated this unit 5S team. She 
held several meetings in preparation for Sort day—the day of changing the 
supply system on the unit. This has since come to be known as the 5S event 
day. During these meetings, the group decided how to apply the color-
coded supply system categorized by the function of the actual supply item. 
All medical and patient care supplies were then categorized into the five 
colors, based on how they were used. Colored bins were purchased in sev-
eral sizes. Wire shelving was already installed in the supply areas, so cost 
was minimal.

The 5S event day in Critical Care occurred on June 19, 2007. Employees 
from the critical care 5S team as well as ancillary departments, such as respi-
ratory therapists and materials management staff, physically categorized 
thousands of supplies into the color-coded system. Stocking levels were 
adjusted, and items most frequently used were placed at shelf levels that did 
not require reaching or bending. Two large supply rooms were converted 
on that day.

The color-coded system was visually defining, and was structured so 
that like-items were stocked next to like-items. For example, all bathing 
products were stocked in the same location in tan bins. All items used in 
point-of-care testing were grouped in red bins. This included items such 
as lab tubes, culturettes, cotton balls, and lancets. All the color-coded bins 
were then labeled with clear, large tape labels. This enabled staff to easily 
identify the product for which they were searching and helped the person 
stocking to easily work out where to place the product.
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Posters were printed, laminated, and placed in the supply areas to rein-
force the new color system. This served as a reference for anyone entering 
the supply room to obtain a product. Large butcher block paper was placed 
on the wall, asking staff for feedback. We did this because we wanted to 
know whether supplies had accidentally dropped off our profiles, if our 
stocking levels were adequate, if the color itemizing was logical and accu-
rate, and any other feedback that they wanted to share with us. This project 
was meant to improve their workflow and satisfaction regarding finding 
supplies, and we wanted all staff to feel as if they had a voice in the final 
product. This feedback was then brought back to the unit’s 5S team to 
evaluate and determine whether supply levels needed to be adjusted or if 
bins needed to be relocated within the room. Figure 4.4 shows how one of 
the critical care supply rooms looked after the Sort day.

Once the supply areas in Critical Care were transformed using the new 
color-coded system, we included before-and-after photos in a presentation 
given to all 200 unit employees. Because one of the major 5S principles is 
Sustain, a Microsoft PowerPoint presentation was developed to describe 
the 5S process and how Critical Care transformed its supply areas; this 
presentation is now given to all newly hired employees in Critical Care.

FIGURE 4.4
The supply room in Critical Care using the new color-coded system.
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Planning and Preparation for Other Units

With the color-coded system defined, a video in hand, and direction from 
the LESC to conduct 5S in each inpatient care unit, the next step was 
deciding when each unit would hold its 5S event. We had learned a big les-
son the previous year in trying to schedule Lean activities too soon after 
an area for improvement had been selected. The result was that it was hard 
to get team members to attend the improvement events. Consequently, we 
decided to let each unit do 5S at its convenience to allow it to fit the events 
into staff work schedules, with the caveat that it had to be done in 2008.

To ensure that a project of this magnitude would be successful, a sche-
matic was created to define the roles and responsibilities and to help par-
ticipants visualize the cascading nature of the plan (Figure  4.5). Since 
sustaining the outcomes of process improvement efforts has long been our 
Achilles heel, we created a structure to support 5S implementation and 
sustain it.

The first group to be identified and selected was the hospital 5S cham-
pions (HCs). The HCs were the “keepers of the color-coded categories.” 
They were responsible for ensuring that the clinical units put and kept the 
supply items in the appropriate categories. They also acted as advisors to 
the unit 5S champions (UCs) and their respective nursing units and to the 
Lean program manager before, during, and after the 5S events.

The second group identified was the UCs. They, along with their manag-
ers, were responsible for ensuring that everyone in the department viewed 
the “5S at FHS” video prior to the 5S event day. They helped to select team 
members, oversaw the planning and logistics of the 5S event, and then 
led the team through the 5S event day. The UCs were among the most 
significant players, as they were the primary contact for the HCs and Lean 
program manager before, during, and after the 5S event.

The 5S team members—who would do the sorting, simplifying, and 
sweeping on the day of the event—consisted of representatives from as 
many areas, functions, and specialties in the unit as possible. Whoever 
was affected by the change was invited to participate on the team. The cen-
tral supply representatives (CSRs) were also invited to help with relabeling 
the supply bins and adjusting the par level for items in our computerized 
supply system.

The next group defined was the Regional 5S Sustain Team. This team 
consisted of the HCs and UCs, and was led by the Lean program manager. 
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Its purpose was to discuss and resolve regionwide issues, to share lessons 
learned, to advise the Lean program manager on how to ensure successful 
implementation, and to learn more about 5S and visual control to advance 
the use of this Lean method. For example, at one meeting, we discussed 
the fact that there were units using department-specific supplies, such 
as peritoneal dialysis care. Instead of separating dozens of items for this 

Team consists of: UC2, 6–8
staff, HC, LPM, UC3

Team consists of: UC1, 6–8
staff, HC-SJMC, + HC-SCH,

HC-SFH, LPM, UC2, CSR

SJMC Critical
Care as Model

Prepare Org/Training:

Phases:
- 1st: Unit supply room
- 2nd: Radiate out on floor
- 3rd: Interfloor/unit
   equipment

- 5S Video (at staff)
1st Area for OJT
(SJMC 10th Floor

Oncology)

SFH ICU

SFH 1st Surg??
3rd Med

SFH etcetera SJMC etcetera SCH etcetera

SJMC 9th

SJMC 8th

SCH 1st ICU

SCH ED

Radiate Out

Team consists of: UC2,
6–8 staff

Radiate Out Radiate OutRadiate Out

Radiate Out

Radiate Out Radiate Out Radiate Out

Radiate Out Radiate Out

Team consists of: UC3,
6–8 staff, UC4

Team consists of: UC3,
6–8 staff

Team consists of: UC4, 6–8
staff, UC5

Team consists of: UC4,
6–8 staff

Team consists of: HC, UC8,
2–3 staff per floor, LPM

Permanent “Regional 5S Sustain
Team” – meet quarterly (HCs,

UCs, LPM) all day

SFH SJMC SCH

Interfloor/Unit Equipment 5S

HC = Hospital Champion
UC = Unit Champion
LPM = Lean Program Manager

Permanent “Regional 5S
Management Guidance Team” –
meet quarterly (Sponsor, COOs,

Directors, LPM)

FIGURE 4.5
Regional 5S for patient care units.
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diagnosis into five different colored bins, the group decided that these 
types of supplies could be grouped together and placed into orange bins. 
This allowed for separation from the main supply chain, but grouped them 
together logically for ease in finding for hospital staff.

The Regional 5S Management Guidance Team (5S MGT) consisted of 
the clinical managers, directors, COOs, and the executive sponsor of the 
Regional 5S project. They met with the Regional 5S sustain team to ensure 
standardization across the hospitals, resolve cross-functional authority 
issues, and to provide requested guidance to the units.

Once Critical Care transformed its supply areas, Alison Roberts pre-
sented the unit’s experience at a meeting with the 5S MGT. This enabled 
the sponsors of the project to see firsthand the transformation of the sup-
ply areas through the use of photos. It also meant that the experience could 
be shared and celebrated by those attending the meeting.

Training and Implementation

Once the 5S event date was chosen for a unit, the preparation began. There 
were two major components to the preparation:

	 1.	The UC had to ensure that all the unit team members had been 
selected and the logistics planned.

	 2.	Everyone in the department was informed and trained for the 5S 
event.

The Lean program manager met with the UC and their manager to write 
the charter. At that time, the UC was provided with an eight-hour agenda 
for the event, a materials checklist, and a tip sheet to help plan and con-
duct a successful event. The Lean program manager also attended the 5S 
events to provide any necessary coaching.

Everyone in the affected department was required to view the “5S at 
FHS” video. The reasons for viewing the video were twofold:

•	 To ensure that everyone knew what was about to happen so that all 
could support (or at least not interfere with) the 5S effort

•	 To train those participating in the 5S effort on what would be 
expected of them
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The video was provided in three formats for ease of use: DVD, VHS, 
and online.

RESULTS AND LESSONS LEARNED

Figure 4.6 shows the before-and-after pictures from one of the units that 
has implemented 5S. We quantified the before-and-after state of the sup-
ply rooms and staff attitudes by surveying the staff. Although we do not 
consider this to be a “scientific” study, it does give a good indication of the 
positive impact that doing 5S has had on the nursing staff. All units that 
conducted 5S were surveyed. Figure 4.7 through Figure 4.9 show some of 
the results of this survey.

Overall, we were pleased with the success of the project. Although it 
took some time for people to get used to the new shelf location of supplies, 
this was far outweighed by having everything well organized and easier to 
find. Change was difficult to accept for some staff, but after they learned 
the new system, they did find it to be more useful and better organized. 
We also learned that new staff adapted more quickly to the supply system 
than existing staff, as they did not have to “unlearn” and then “relearn.”

The major challenges we face are ensuring that all the units have the 
items in their correct respective category, keeping items at their par lev-
els, and integrating new products into the correct color-coded bin. One of 
the most significant challenges we still face today is the staff tendency to 
hoard supplies and equipment. Staff are so used to running out of items 
that they are now creating a self-fulfilling prophecy by their own behavior. 
In essence, what is occurring is that because of past experiences of supply 
outages or shortages, staff grab handfuls of product and stash them into 
secret cabinets or their pockets, or they overfill their unit’s supply carts. 
This in turn can lead to increased supply usage and allows for products to 
expire because they are hidden away.

For 5S to be successful, our staff have to learn to trust the system that 
is in place for stocking supplies. Bins that are empty will be refilled auto-
matically, based on their scheduled stocking time. If a critical item is out 
(as evidenced by an empty bin), staff can easily write down the number 
from the front of the bin, phone the supply department, and expect to 
receive it in a timely manner. If a new procedure is introduced or a new 
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(a)

(b)

FIGURE 4.6
St. Joseph Medical Center suture cabinet (a) before and (b) after 5S.
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product is requested from a physician, staff can give that feedback to their 
5S team so that it can be incorporated into the color-coded system.

THE LEAN INITIATIVE THAT FOLLOWED

In October 2008, Critical Care continued implementing the color-coded 
system by radiating out to the supply cart in each patient care unit. Supplies 
were streamlined into color-coded categories, and now match the same 
system as the central supply area. This reinforces the 5S system through-
out the entire unit. It not only makes it easier for staff to find products 
no matter where they are looking for them, it also helps the staff who are 
stocking products to do so in a consistent manner.

During the last Regional 5S Sustain Team meeting, we visited the units 
at two of the three participating hospitals. Our purpose for the visits was 
to see how each unit had implemented 5S and to do an impromptu survey 
of what worked and what did not work about using 5S in the supply rooms. 
Although everyone was required to use the color-coded categories and to 
have the right items in the right categories, staff were given latitude about 
how this was done. For example, some units chose to use colored bins for 
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each category whereas other units used tape to demarcate the categories 
(see Figure 4.10 for an example of the use of tape).

We also learned that not all the units were doing necessary follow-up on 
issues that had been raised by staff, such as:

•	 Inability to see through packaging
•	 Too much stuff in too small a room
•	 Too many products in a bin without dividers
•	 Need for bigger labels
•	 Need for timelier stocking of supplies
•	 Inability to see small supplies behind bigger items
•	 Linen in supply rooms

We are trying to learn from our 5S experience as we apply Plan, Do, 
Check, Adjust (PDCA) to each of the units that has done 5S and each 
successive area. The challenges we have experienced have helped shape 

FIGURE 4.10
Rehab supply locker using tape to demarcate the categories.



Reorganizing and Standardizing Supply Rooms across a Health System  •  53

our approach and, in some instances, caused us to renegotiate roles and 
responsibilities on the floor and among the UCs and HCs. In addition, it 
has been necessary to learn from each other and understand our inter-
dependencies. The success has increased acceptance of the overall Lean 
concept. This can be seen in the significant increase in requests for 
Lean events.

Overall, we are very pleased with the progress we’ve made and the suc-
cess we’ve achieved. We believe that doing 5S had an immediate and sig-
nificant positive impact on our clinical units.
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5
A Quick-Start Lean Method to Cut 
the Clutter and Get Your Hospital 
Back into Shape

Kelley Williamson
University of Colorado Hospital, Denver, Colorado

PROJECT BACKGROUND

The University of Colorado Hospital is the region’s leading specialty care 
and referral center. It is a family-focused hospital that offers patients 
the most advanced medical treatment and the finest amenities available. 
The first phase of the hospital included an intensive care unit, medi-
cal and surgical units, a clinical lab, pharmacy, private patient rooms, 
and family sleeping areas. The remaining phases were opened in June 
2007. Primary care clinics are operated by the hospital in six convenient 
Denver metro locations.

Since 1992, there has been a continual move (unit by unit) from one 
campus location to another because of lack of space. Space is at a critical 
premium when running all the functions within a hospital facility, and 
even more so when a large hospital is moving from one campus to another. 
The 5S tool provided a solution to space issues without downsizing staff or 
incurring large-scale capital building costs.

A transition team was formed to develop and implement ways to remove 
paper waste, stationery supplies, biomedical supplies, and equipment 
waste from the hospital system before it was loaded onto tractor trailers 
and taken to the new location. The transition team sought outside ideas to 
design a plan to eliminate waste and increase employee engagement.
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Problems to Address

One of the first steps in the 5S project was to survey employees to deter-
mine what issues they were experiencing around the move. They identified 
the following high-level issues:

•	 Low employee morale
		  Reason: The employees felt that they were no longer involved in any 

decision-making processes that affected the financial stability of the 
hospital. This evolved after the hospital decided to:
•	 Change campuses without explaining why it was not expanding
•	 Locate and merge units that had never been together before

•	 Lower employee opinion scores than expected
		  Reason: Over the past five years, the hospital has used employee 

opinion surveys. The low scores were attributed to the change and 
transition that employees were experiencing. Employees stated that 
they felt they had “little control” over what was happening.

•	 No process improvement initiatives
		  Reason: Current management was and is involved in day-to-day 

administrative issues, which keeps it from focusing on process issues 
that have existed at the hospital for many years.

5S

The hospital chose 5S because it was a simple but highly effective set of 
techniques and tools that would help in the removal of waste from the 
work environment through better workplace organization, visual com-
munication, and general cleanliness.

The five pillars of 5S are defined as Sort, Set in order, Shine, Standardize, 
and Sustain.

IMPLEMENTING LEAN

Naming the Project

After choosing 5S as the Lean tool to help the hospital, we held a contest 
for all employees to name the 5S project that was to be undertaken at the 
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University of Colorado Hospital. More than a hundred names and themes 
were submitted. After much debate, the 5S project was named “Clean 
Sweep—Out with the Old, In with the New to Become a More Efficient U.”

With the move to the new campus quickly approaching, a fast and furi-
ous timeline was put in place to educate, train, and implement the 5S 
Clean Sweep project in a sixty-day timeframe.

Tools Used

We used a number of tools, techniques, and games in this very successful 
project (Figure 5.1).

Educating

During the sixty-day timeline, we needed to educate managers and train 
employees. We used a monthly transition committee meeting to update 
the managers.

At the first meeting, the following information was presented to the 
managers and directors:

•	 What 5S meant and how it would be implemented at the hospital
•	 Dates for the Clean Sweep events in 2006/2007
•	 Clean Sweep logo and poster design
•	 Requests to managers for volunteer employees, who would be the 

team leads during the Clean Sweep events

Measurements for End Results

The session with the managers and directors of the hospital was a great 
success. The Clean Sweep project was seen as a creative and engaging 
event that would involve all employees in cleaning up waste and creating a 
workplace that everyone would be proud to work in. The project was also 
praised because it would create a new standard for the hospital, both for 
the present and the future.

Training

The second phase was to train all employees. This involved creating a bro-
chure about what 5S was and how it would be used in a hospital setting. 
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The brochure included examples of how Shine and Sustain could be accom-
plished and what things should be considered in each phase (Figure 5.2). A 
Microsoft PowerPoint presentation (Figure 5.3) was also created for all the 
volunteer Clean Sweep employees. Questions could be answered during a 
1.5 hour training session.

Here are the steps we took to implement the 5S Clean Sweep project:

	 1.	Design and approve all forms, including the blue tag form and equip-
ment removal tag form (Figure 5.4).

	 2.	Design the logo and the posters (Figure 5.5).
	 3.	E-mail all employees and managers, asking for nominations for 

Clean Sweep volunteers (Figure 5.6).
	 4.	Develop the metrics to be measured in order to analyze the return on 

investment.
	 5.	Design a crossword puzzle in STAT (the online University of Colorado 

Hospital newsletter) to educate staff about the project (Figure 5.7).
	 6.	Create a Test Your Clean Sweep IQ program in STAT (Figure 5.8).
	 7.	Create a calendar of events for each floor/clinic/unit involved in the 

project (Figure 5.9).

RESULTS AND LESSONS LEARNED

University of Colorado Hospital leadership praised the project for being 
innovative and producing cost savings for the hospital. After the program 
was delivered successfully, leadership at the hospital voted to hold two 
more clean sweeps and one virtual clean sweep (cleaning up computer 
files, Microsoft Outlook, etc.).

The amount of paper and bulk trash that was thrown away can be seen in 
Table 5.1. The amount of computer equipment and other nonmedical equip-
ment recycled can be seen in Table 5.2. The amount of biomedical equipment 
recycled or sold can be seen in Table 5.3. Table 5.4 shows the amount of 
stationery supply items donated for potential reuse or recycling. Table 5.5 
shows the number of employees involved in the Clean Sweep program.

Employees were involved in the day-to-day process by implementing 
Lean tools that enabled the hospital to increase revenues by reusing sup-
plies, reduce revenues by reducing waste, and increase employee satisfac-
tion scores in value and trust in management.
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Clean Sweep Campaign

FIGURE 5.3
PowerPoint training materials.

BLUE TAG

Category

Item
Name
Asset #

Quantity

Reason- 1. Not needed
Circle

Disposal
by:

Disposal
Method:

Today’s
Date:
Blue Tag
File #

Disposal
Date:

Department/Unit

Choice
2. Defective
3. Use not known
4. Other

1. Discard Disposal
Complete
(signature)

2. Return to Vendor
3. Move to Storage Site
4. Other
Posting Date:

Units: Value $

Equipment
Other

FIGURE 5.4
Blue tag form.
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The 5S Clean Sweep project became the beginning of the Lean initiative 
for the hospital. Another Lean project took place for the operating room 
theaters, involving:

•	 Doctor preference cards: Doctor preference cards were not com-
pleted, which led to higher room turnover and inefficient setup of 
operating room theaters

•	 Room turnover: Operating room theater turnover was between 
forty-five and more than sixty minutes, with the national average of 
twenty-nine minutes

•	 Sterile processing: Surgical equipment sterile processing was shown 
as taking too long for surgeries that were back to back

•	 Presurgery procedures: Patients were being asked the same questions 
multiple times, which caused patient dissatisfaction

FIGURE 5.5
Poster and logo.
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FIGURE 5.6
Volunteer e-mail campaign.



A Lean Method to Get Your Hospital Back into Shape  •  67

   
   

  �
in

k 
of

 th
e l

as
t t

im
e y

ou
 m

ov
ed

 to
 a 

ne
w

 h
ou

se
 o

r a
pa

rt
-

m
en

t. 
Ch

an
ce

s a
re

 yo
u 

to
ok

 th
e o

pp
or

tu
ni

ty
 to

 g
et

 ri
d 

of
 th

in
gs

yo
u 

di
dn

’t 
ne

ed
 o

r w
an

t, 
to

 av
oi

d 
m

ov
in

g 
un

ne
ce

ss
ar

y i
te

m
s. 

�
at

’s
th

e p
hi

lo
so

ph
y b

eh
in

d 
ou

r u
pc

om
in

g 
sp

rin
g 

cl
ea

ni
ng

 e
ve

nt
s–

ca
lle

d 
th

e 5
S 

Cl
ea

n 
Sw

ee
p 

Ca
m

pa
ig

n–
st

ar
tin

g 
th

is 
m

on
th

. A
s w

e
pr

ep
ar

e t
o 

tr
an

sit
io

n 
fro

m
 N

in
th

 A
ve

nu
e t

o 
Fi

tz
sim

on
s, 

no
w

 is
 th

e
pe

rfe
ct

 ti
m

e t
o 

ex
am

in
e o

ur
 w

or
k 

ar
ea

s a
nd

 p
ur

ge
 o

r m
ov

e u
nn

ec
-

es
sa

ry
 p

ap
er

 d
oc

um
en

ts
, e

xt
ra

 su
pp

lie
s, 

br
ok

en
 o

r u
nu

se
d 

co
m

pu
te

rs
an

d 
eq

ui
pm

en
t, 

an
d 

so
 o

n.
 �

at
 w

ay
, w

e d
on

’t 
w

as
te

 ti
m

e m
ov

in
g

cl
ut

te
r, 

an
d 

em
pl

oy
ee

s w
ho

 ar
e m

ov
in

g 
du

rin
g 

th
e t

ra
ns

iti
on

ca
n 

ha
ve

 a 
fre

sh
, c

le
an

 st
ar

t i
n 

th
ei

r n
ew

 w
or

k 
ar

ea
s.

Te
st

 Y
ou

r K
no

w
le

dg
e 

O
f U

C
H

’s 
Po

lic
ie

s A
nd

 P
ro

ce
du

re
s

   
   

  A
lth

ou
gh

 th
e m

ov
e t

o 
Fi

tz
sim

on
s i

ns
pi

re
d 

ou
r C

le
an

 S
w

ee
p,

 th
e c

am
pa

ig
n

w
ill

 in
cl

ud
e e

ve
ry

on
e—

ou
r e

m
pl

oy
ee

s, 
ph

ys
ic

ia
ns

 an
d 

vo
lu

nt
ee

rs
—

ev
en

 if
 th

ey
 ar

e n
ot

 re
lo

ca
tin

g 
du

rin
g 

th
e t

ra
ns

iti
on

.
�

e 5
S 

Cl
ea

n 
Sw

ee
p 

pr
oc

es
s w

e a
re

 g
oi

ng
 to

 fo
llo

w
 is

 p
ro

ve
n 

to
en

ha
nc

e w
or

kp
la

ce
 o

rg
an

iz
at

io
n,

 effi
ci

en
cy

 an
d 

pr
od

uc
tiv

ity
. S

o
ap

pl
yi

ng
 it

 h
os

pi
ta

l w
id

e w
ill

 m
ea

n 
a b

et
te

r e
nv

iro
nm

en
t f

or
ou

r e
m

pl
oy

ee
s, 

pa
tie

nt
s a

nd
 v

isi
to

rs
.

w
ill

 b
e e

nt
er

ed
 in

 a 
dr

aw
in

g 
fo

r 1
0 

gr
ea

t p
riz

es
. I

f y
ou

 h
av

e a
ny

qu
es

tio
ns

, p
le

as
e c

on
ta

ct
 K

el
le

y, 
m

an
ag

er
 o

f t
ra

in
in

g 
an

d
de

ve
lo

pm
en

t a
t k

el
le

y.w
ill

ia
m

so
n@

uc
h.

ed
u 

or
 x

20
85

6.

   
   

  O
ur

 fi
rs

t h
os

pi
ta

l-w
id

e 5
S 

Cl
ea

n 
Sw

ee
p 

w
ill

 st
ar

t l
at

er
 th

is
m

on
th

. B
ut

 b
ef

or
e w

e s
ta

rt
 p

ur
gi

ng
 an

d 
cl

ea
ni

ng
. I

t’s
 im

po
rt

an
t t

o
kn

ow
 th

e h
os

pi
ta

l’s
 p

ol
ic

ie
s a

nd
 p

ro
ce

du
re

s r
el

at
ed

 to
 w

ha
t c

an
 b

e
di

sc
ar

de
d 

an
d 

w
ha

t n
ee

ds
 to

 b
e s

av
ed

. B
ec

au
se

 yo
u 

ca
n 

pr
ob

ab
ly

th
in

k 
of

 a 
m

ill
io

n 
th

in
gs

 yo
u’d

 ra
th

er
 d

o 
th

an
 re

ad
 a 

bu
nc

h 
of

po
lic

ie
s a

nd
 p

ro
ce

du
re

s, 
th

e C
le

an
 S

w
ee

p 
Ta

sk
 F

or
ce

 d
ec

id
ed

 to
ad

d 
so

m
e f

un
 b

y d
ev

el
op

in
g 

a c
ro

ss
 w

or
d 

pu
zz

le
. A

ll 
th

e a
ns

w
er

s
ca

n 
be

 fo
un

d 
in

 o
ur

 P
ol

ic
ie

s a
nd

 P
ro

ce
du

re
s W

eb
 p

ag
e (

lo
ok

un
de

r Q
ui

ck
 L

in
ks

 o
n 

th
e i

A
m

az
e h

om
ep

ag
e)

.

   
   

 �
e p

uz
zl

e i
s a

va
ila

bl
e i

n 
th

e C
om

m
un

ity
 P

la
za

 se
ct

io
n 

of
iA

m
az

e (
un

de
r E

ve
nt

s)
. S

en
d 

yo
ur

 co
m

pl
et

ed
 p

uz
zl

e t
o 

Ke
lle

y
W

ill
ia

m
so

n 
(m

ai
l s

to
p 

A
02

9)
 b

y S
at

ur
da

y, 
Ap

ril
 1

5,
 an

d 
yo

ur
 n

am
e

G
et

 R
ea

dy
 F

or
 C

le
an

 S
w

ee
p!

FI
G

U
R

E 
5.

7
C

ro
ss

w
or

d 
pu

zz
le

.



68  •  Applying Lean in Healthcare

        Are you afraid to have people walk by your office because you know that
they will take one look and run the other way? Do you have days when you
have to kick things out of the way to just close your door? If you don’t have
this issue, you probably know others who do.

By Kelley Williamson, Manager of Training/Development
Test Your Clean Sweep IQ

         Fortunately, our upcoming 5S Clean Sweep campaign will help solve these
problems across our organization. Before we get started, we want to check every-
one’s understanding of what life will be like if we work together to make our
hospital more efficient. In other words, we want to test your Clean Sweep IQ!
        In the photos below, can you guess which office is the Clean Sweep office
and which one isn’t? �e first person to e-mail the correct answer to
kelleywilliamson@uch.edu will receive a S5 gift certificate to either Starbucks
or Chipoile. (�e choice is yours!)

A B

FIGURE 5.8
Test Your Clean Sweep IQ.
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TABLE 5.1

Amount of Paper and Bulk Trash Eliminated

Type Clean Sweep Ave. Annual lbs. Notes

Confidential 
waste

12,236 55,215 59 100-gallon crates collected at 
Clean Sweep

Paper recycle 
waste

â•⁄ 7,893 48,650 42 green totes collected at Clean 
Sweep

Bulk waste 11,920 One open-top construction 
dumpster collected at Clean Sweep

Bulk trash is charged per pull, not 
per poundage

Total 32,049

TABLE 5.2

Amount of Computer Equipment and 
Other Nonmedical Equipment Recycled

Type No. Recycled Notes

Computers 15 Recycled
Printers 43 Recycled
Monitors 12 Recycled
Miscellaneous â•⁄ 3 Recycled
Total 73 items

TABLE 5.3

Amount of Biomedical Equipment Recycled or Sold

Type No. of Items Dollars Notes

Miscellaneous 
equipment

150–200 $3,350.00 Given to Materials Management 
department as miscellaneous revenue

Donation 15 $2,500.00 Donated to Madagascar
Total $5,850.00
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TABLE 5.4

Amount of Stationery Supply Items Donated for Reuse or Recycling

Type Dollars Notes

Stationery supplies $11,000 Miscellaneous supplies that are already being reused
Binders ($1,600.00) Largest part of the Clean Sweep program for 

collection
Total $11,000.00

TABLE 5.5

Number of Employees Involved in Clean Sweep

Type Number Notes

Employees 85+ Largest task force formed in the history of the University 
of Colorado Hospital

Total 85+
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6
Applying Lean Thinking to the 
Outpatient Registration Process

Deborah Miller
Consultant, Fort Wayne, Indiana

PROJECT BACKGROUND

The chief operating officer (COO) of the Dupont Hospital, a midsized, 
midwestern hospital in the United States, decided to explore Lean in 
healthcare. Two consulting groups were invited to participate. One group 
was from a university and the second group comprised local Lean con-
sultants. Two approaches were implemented simultaneously, each without 
the knowledge of the other.

The university spent a number of weeks analyzing the preoperative and 
recovery area, using value stream mapping (VSM), and identifying the 
key operating room (OR) issues. The hospital COO was pleased with the 
result, which confirmed “gut feelings” and showed that changes needed to 
be made.

The focus of this case study is the Kaizen event conducted by the 
Lean consultants.

IMPLEMENTING LEAN

Getting Ready

Discussion began more than two months before the Kaizen event occurred. 
We decided that management staff needed additional information about 
Lean in healthcare and what Lean could do for the hospital.
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The hospital managers usually attended an optional event, “Teach Me 
Thursdays,” where various topics are presented at a lunch meeting. We decided 
that four, one-hour sessions would be developed with the Lean consultants 
and the executive team at the hospital. These meetings were to be highly inter-
active and provided reinforcement through homework assignments between 
the sessions. Four Lean consultants rotated delivery of the sessions to provide 
a variety of expertise and facilitation styles to the hospital staff.

Session One outlined the concepts of Lean Management, Six Sigma, and 
Lean Six Sigma. These disciplines were introduced and most of the emphasis 
was placed on Lean Management because of its immediate applicability.

Session Two introduced the concept of “flow” as it applies to work pro-
cesses and work outcomes. A simulation activity enabled the participants 
to transfer the concept into their individual frame of reference.

Session Three introduced the concept of the “7 wastes.” Participants 
used affinity diagrams to identify waste in their areas of the hospital.

Session Four provided a discussion of the roles each person would play 
in the process and, in particular, the role of the Lean champion in success-
ful implementations.

Culture

The culture of the Dupont Hospital is very much focused on the “guest” 
(patient). Founded on the Disney principles, the hospital is more progressive 
and creative than most. Its tagline is “Discover the Dupont Difference.”

The hospital’s mission and values reflect that focus:

Responding to the healthcare needs of the community, we are committed 
to excellence in all aspects of care through education, prevention, treat-
ment, and support. We create a five-star experience by exceeding individ-
ual expectations for all who enter our door.

The hospital was “built by physicians” to provide better patient care and 
comfort. Its philosophy is to “treat you more like a privileged guest than 
a hospital patient.” It places considerable emphasis on the quality of care 
each guest receives.

Choosing the Kaizen Event

In a follow-up meeting with the COO, we determined that we needed a 
Kaizen event focused on the outpatient registration process. The past three 
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Gallup surveys showed patient satisfaction in this area to be consistently 
low, an unacceptable situation for the hospital.

The Kaizen event would take place the following week—only two days’ 
notice! This proved to be an issue later on.

The purpose of the Kaizen event was to “decrease the waiting times our 
guests experience during the check-in and registration process and to 
improve the customer satisfaction scores in the outpatient test and treat-
ment areas as identified through the Gallup surveys.”

The following method was used: “To dissect and understand the out-
patient flow process by mapping, isolating points of waste, initiating 
immediate recommendations for change, and measuring the impacts of 
those changes.”

The Team

A multidisciplinary team was assembled. The team included representa-
tives from the radiology, laboratory, and surgery registration departments, 
as well as volunteer services. Other team members included the physician 
liaison, the team leader for ancillary services, and the food service special-
ist. More support team members were brought in as the project progressed 
to address additional concerns and to provide the team with expertise 
outside the core group.

The specialist in charge of the outpatient registration department was 
new to the hospital but highly experienced in the registration process. This 
specialist did not fully understand the new culture and expectations for 
team action. She was accustomed to handling issues within her area and 
making all the decisions. This was an uncomfortable situation for her to 
find herself in: a subject of a Lean project, in a new environment, with oth-
ers offering suggestions for how “her” area was to improve.

The Kaizen Event

The Lean consultants spent some time observing the patient access pro-
cess (PAC) prior to the Kaizen event to identify waste and to gain some 
understanding of the overall process. This information was used during 
the Kaizen implementation.

Because this was the first Kaizen event for the hospital, the training and 
planning occurred simultaneously. The Kaizen event was scheduled for a 
full week, culminating with a presentation and lunch on Friday. Two Lean 
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consultants led the Kaizen event. One of the consultants has considerable 
experience in leading Kaizen events in manufacturing, while the author 
(Deborah Miller) has experience in process development for healthcare 
and in facilitating groups.

Day One—Identifying the Problem

The Kaizen team assembled in a conference room to begin the event. 
We spent the morning introducing the team and Lean concepts. We 
incorporated a Lego demonstration of batch versus flow in the morn-
ing session.

The Kaizen team then spent time watching the registration process in 
action and collecting data. It identified the greatest dissatisfactions in the 
process. Two problem areas emerged: wait times at registration, and wait 
times at the various service departments (i.e., the radiology department, 
the laboratory, etc.).

The team decided to address only the wait times at registration in 
this Kaizen event. The wait times at the service departments would be 
addressed in future Kaizen events.

The team identified several areas of concern in the outpatient registra-
tion process:

•	 Congestion at point of entry—all visitors to the lobby were directed 
to the information desk, resulting in long lines during busy periods.

•	 The PAC team member who was sitting at the information desk did 
not register guests, so this resource was underutilized.

•	 The PAC team member or volunteer would escort the guest to the 
appropriate registration waiting area (laboratory or radiology), 
resulting in multiple hand-offs.

•	 If a guest presented without orders or appointment, the guest was 
routinely given the phone to speak with the appropriate service area 
and asked personal health information (PHI) questions. There was 
no safeguarding of information while at the information desk.

Three types of guests were identified:

	 1.	Scheduled and preregistered
	 2.	Scheduled and not preregistered
	 3.	Not scheduled and not preregistered



Applying Lean Thinking to the Outpatient Registration Process  •  77

Day Two—Collecting the Data

To demonstrate the registration process for the team, we simulated a 
worst-case scenario for a guest registration. “Joan Taylor,” a nonscheduled, 
non-preregistered guest, presented at the information desk. The time to 
complete the registration process from front desk to the radiology room 
was thirty-five minutes. The number of “true” guests waiting registration 
at that time was considered very low.

The team then spent the remainder of the day collecting data and iden-
tifying the steps that each guest must go through to be registered. The 
resulting process steps were listed, as shown in Figure 6.1.

Days Three and Four—Implementing Changes

The time for action arrived. We decided that a number of steps should be 
implemented to get guests registered quickly. A preregistered guest kiosk 

Pre-Registered Guest
	 1.	 Stop at info desk
	 2.	 Talk to registration person at desk (or visitor rep or volunteer)
	 3.	 Registrar records name, arrival time, appointment time
	 4.	 Guest gets out insurance card, photo ID
	 5.	 Guest is escorted back to waiting lobby
	 6.	 Registrar goes into work room and pulls order
	 7.	 Order put into jacket with ID and put into wall holder
	 8.	 Guest goes in PAC booth
	 9.	 PAC has paperwork printed out—verifies DOB, name
	 10.	 Guest signs consents, scans patient copy and insurance info
	 a.	 Consent to Treat
	 b.	 Protected Healthcare Info (PHI)
	 c.	 HIPAA Brochure
	 d.	 If medicare, ABN & Medicare Rights
	 11.	 Review Benefits and Collect Co-Pay
	 12.	 Place Armband
	 13.	 Guest back to waiting room

FIGURE 6.1
Lists of process steps at registration.
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is in the planning and testing stages and, once online, it will alleviate the 
wait time for preregistered guests. The kiosk will help with only one type 
of guest.

We decided to move the PAC resource from the information desk and 
set up an express check-in desk to move preregistered guests through the 

Non-Registered Guest (Order in Hand)
	 1.	 Repeat steps 1–6 of Pre-Reg. Guest
	 2.	 Guest goes into registration booth
	 3.	 SSN search to determine prior visits in Dupont
	 4.	 Guest name recorded and searches enterprise-wide for previous vis-

its and information
	 5.	 PAC enters name, DOB, gender, race, home address, mailing address, 

city, state, zip, phone number, “Can we leave a message?”, SSN, place 
of employment, F/T, P/T, address, phone number, occupation

Approval to treat if a child

Quick Registration Fields:
Relation 1 (1st emergency contact)—Name
If spouse, address, contact
If insurance carrier, inst. Owner Name, SSN
Employment of Relative 1
Relative 2 (optional) Name and phone # only

Medical Page—Location (OPT, ins), priority level, walk-in/emg/critical, 
date & time, diagnosis, outpatient approval (if applicable)

COW
Insurance section—insurance info and LOBE1
Notes for PHI, copies of mat, ABM percent & remittances

	 6.	 PAC Continued
	 a.	 Current Codes
	 b.	 Physician’s Page—admitting, attending, PCP, ER
	 c.	 Print screen—code in jacket for forms
	 d.	 Custom deisgned fields
	 e.	 System-assigned medical report number and patient number

	 7.	 Continue back to Pre-Reg Gust steps 10–13

FIGURE 6.1â•… (continued).
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system more quickly. A volunteer or other staff member would be present at 
the express check-in desk to escort guests who would need to complete the 
full registration process. The PAC team member would remain at the desk at 
all times and would be available to assist with the kiosk process as needed.

The team knew of a desk in storage and worked with the IT resource 
and facilities manager to get the desk set up and functional by Thursday 
morning.

The volunteers and PAC team members were informed of the changes 
and implemented them to test effectiveness.

Preregistered guests could now sign consents, receive their arm band, 
and have their insurance and ID cards scanned at the express check-in 
desk. The guests would then be escorted directly to the service queue 
instead of the registration queue. The paperwork for the guest was imme-
diately available to the service area.

We had determined that entering insurance information while the guest 
was in the registration area was a non-value-added step. During busy 
periods, insurance information could be entered outside the registration 
booth by a “floater.” This person would also be available to assist PACs with 
copying, running charts, and so forth. This reduces the number of times 
a PAC has to leave the guest alone in the booth. A computer on wheels 
(COW) was borrowed and added to the workroom between registration 
areas to facilitate the insurance entry. A permanent computer was ordered 
to replace the borrowed equipment.

FIGURE 6.1â•… (continued).
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FIGURE 6.1â•… (continued).

We started a 5S of the registration hub area. We determined, due to 
staffing pressures, that the PAC staff would complete additional work at a 
later date. During the first phase of the 5S, we determined that some of the 
copy equipment would be relocated to an area outside the registration hub; 
equipment was moved and the COW was added.

FIGURE 6.1â•… (continued).
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The PAC staff had scanning equipment on their desks, but this equip-
ment was not functional most of the time. IT was brought in to address 
the open issues immediately and the equipment use was monitored during 
the Kaizen event. It was also suggested that desk printers be ordered for 
each of the registration areas. The printers are deemed a special order, due 
to the requirement for printing armbands, stickers, and paperwork. The 
printers were added to the future requirements list. These printers will fur-
ther reduce the time PACs must leave the guest in the registration area.

A quick registration screen was identified in the registration software 
as being available and underused by the registration staff. This quick 
registration screen can be used for noninvasive procedures, for example, 
radiology without contrast. The use of this screen can save the registrars 
approximately two minutes for each guest by not having to enter addi-
tional contact information.

We also determined that “special procedures” guests should be preÂ�
registered by the surgical scheduling department instead of the registra-
tion team, because these guests require a nurse to perform a history and 
physical (H&P) prior to the procedure. This means such guests can arrive 
closer to their actual procedure time and be placed in the queue immedi-
ately. It reduces the guest wait time by up to two hours.

Then we discovered that hospital employees, referring physicians, and 
guests were unaware that they could preregister via the Internet. The 
Kaizen team met with the marketing representative to identify changes 
to the online preregistration process. In addition, updated preregistration 
notification cards and placards were also ordered to increase awareness. An 
e-mail was sent to all hospital employees to increase their awareness of the 
process. As it happened, Dr. Eastlund, vice president for physician liaison 
and the Dupont Resource Center, used the online registration for a proce-
dure he required during the week of the Kaizen event. By using the online 
registration process, he reported that it took ten minutes, from the time he 
reached the lobby to the time he was discharged, to have a blood draw.

The central scheduling department will begin to request more insurance 
data during the scheduling process. It is believed that the physician offices 
have the information when they call, and capturing the information at 
that time will help to reduce the calls that preregistration requires. Central 
Scheduling also receives faxed insurance information that is currently not 
used for preregistration. These faxed forms will be filed and made avail-
able for the preregistration process. Central Scheduling will also become 
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an advocate for the online preregistration process with office schedulers 
and guests.

By Thursday afternoon, the Kaizen team was ready to finalize the docu-
mentation and draft the final Microsoft PowerPoint presentation for the 
executive team and managers.

Day Five—Recommendations

The Kaizen team spent part of the morning collecting data on the changes 
made on Wednesday and Thursday. The final procedure change documen-
tation and PowerPoint presentation were completed.

The Kaizen team identified the following items for follow-up and assigned 
responsibilities and deadlines for completion. The list of items included:

•	 Marketing support (in process)
•	 Physician office education (in process)
•	 Team training—new hires, new roles, new processes
•	 Special procedures guests for preregistration move to Surgery 

Scheduling
•	 Portal access for data collection to online preregistration
•	 Complete 5S for central hub for PAC
•	 COW replaced by permanent PC in hub
•	 Signage for express check-in desk and kiosk
•	 Periodic follow-up to sustain changes

After a celebration lunch, the Kaizen team made the final presentation 
to the executive team and managers.

RESULTS AND LESSONS LEARNED

In the weeks following the Kaizen event, the Lean consultants met once 
again with the COO of the hospital to see how the event affected the 
process.

The team had tweaked the process. An information desk was placed 
closer to the door with a volunteer staff person who could then direct 
people to the appropriate areas. This reduced the queues at the preregis-
tration desk.
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The COO had implemented a weekly scorecard for the PAC team. As a 
result of the changes in the processes, 87 to 95 percent of patients were now 
preregistered. Weekly Gallup survey scores had risen to acceptable levels.

An additional benefit to the organization was that there was a com-
mitment to use the Lean methodologies to pull together to fix problems. 
Members of the team were sharing the knowledge they received from the 
Kaizen event with others and beginning to identify and improve addi-
tional areas within the hospital.

The Kaizen team took a single line process that had inherent delays and 
batching, that averaged thirty minutes, and had no options for different 
types of guests (as shown in Figure 6.2).

Guest Enters
Hospital

Information Desk
Stop 

Waiting

Registration Booth

1–
30

 M
in

ut
es

15
–2

0 
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X-Ray
PAT

(Lab, EKG,
Resp.) 

Guest Exits
Hospital 

Waiting

FIGURE 6.2
The original single-line process.
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Note that the time to complete the registration process was between six-
teen and fifty minutes. Long waits were not unusual.

The future state became a multiline process that allows for the sorting of 
guests by type, thus reducing the wait time for two of the three guest types 
(as shown in Figure 6.3).
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Guest Exits
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FIGURE 6.3
The new multiline process.
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The communication for this project was not as thorough as it could have 
been. The two-day start following the decision to take action resulted in 
communication challenges as the project progressed.

Even though we had spent time upfront educating the managers, the 
optional nature of the Teach Me Thursdays resulted in key managers not 
being fully prepared or understanding the nature of the process.

It takes time to adjust to the culture of the organization. For new man-
agers, it could feel overwhelming to take on a new position and a new 
culture and then a Lean project in their area, when they are just getting 
a handle on the job as well. This could prove a very threatening situation 
to a new manager. Additional coaching for the managers would have 
been helpful.

Although it is important to move quickly once a decision to implement 
Lean in an organization is made, care must be taken to ensure that rel-
evant stakeholders have a full understanding of the process before the 
project begins.

Change is always unsettling, even when all the parties involved are com-
mitted to the outcome. Taking the time to brief the stakeholders ensures 
cooperation and reduces the stress during and immediately following the 
improvement event.

This hospital has a great culture. Staff members are willing to work 
together to ensure their guests receive the best quality care and service pos-
sible. The participants embraced the concepts of Lean and are spreading 
the message throughout the hospital. The COO considered the project a 
success and will be implementing additional projects in the future.
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7
Establishing a Standardized 
and Efficient Client Laboratory 
Supplies Process

Christian Buchsteiner
Oregon Medical Laboratories, Springfield, Oregon

PROJECT BACKGROUND

In this chapter I share one of my improvement case studies to give you 
a good overview on how successful and powerful Lean can be. It has 
certainly helped reduce wastes and increase value and reliability of ser-
vices in the laboratory processes at Oregon Medical Laboratories. It also 
decreased the frustration and facilitated the development of mutual trust 
and respect that are necessary to make you and your organization a win-
ning team.

Company Profile

Oregon Medical Laboratories (OML) is one of the largest independent 
not-for-profit medical and occupational testing laboratories in the Pacific 
Northwest. Owned by PeaceHealth and headquartered in Springfield, 
Oregon, with laboratory and collection sites throughout the region, OML 
offers more than 1,000 different medical diagnostic tests, clinical labora-
tory consultation, and drug testing.

OML serves more than 5,000 Northwest physicians’ offices, hospitals, 
nursing homes, clinics, and businesses. In 2007, the company performed 
more than seven million tests. The challenges are to manage a very diverse 
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lab environment, from supporting a 450-bed inpatient hospital environ-
ment to servicing a very large and growing outreach community within 
the State of Oregon and beyond.

The OML main laboratory operations had previously been located near 
downtown Eugene, where it still maintains a laboratory dedicated to pro-
viding services for Sacred Heart Medical Center. The previous location 
enabled OML to provide more than 45 percent of the state’s reference labo-
ratory services. However, the new open, single-floor laboratory space allows 
for the addition of new automated technologies that will ultimately provide 
patients with faster test results and enhance the hospital’s services.

The Hospital Move

The move to the new location at River Bend required a strategy for manag-
ing growth, opportunities, and overall change. The leadership team appre-
ciated that this change required focus, so it decided to use Lean Thinking.

Soon after the move, several employees (led by OML executive leader-
ship and supported by outside resources) were trained in Lean Thinking 
and in applying Lean tools, including Six Sigma. A pilot project was iden-
tified in the preanalytical specimen management department to enhance 
turnaround time, accuracy, and throughput.

I already had extensive experience in Six Sigma and Kaizen and had the 
opportunity to further enhance my skills by being trained and certified as 
a Lean Healthcare Green Belt by the Leading Edge Group.

IMPLEMENTING LEAN

The Problem

OML provides supplies for specimen collection and results management. 
This process covers all activities from the time the supply request is placed 
by the client until the supplies are delivered. It is a cross-functional pro-
cess and, over time, it has become more complex. Additional complexity 
is added by ensuring compliance with regulatory affairs. Frequent supply 
audits per client to verify supply consumption with testing activities are 
required by the Center for Medicare/Medicaid and the Stark II law and 
Anti-Kickback statutes, and records of such also need to be available.
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In the past, the entire process was overseen by OML. Process ownership 
and customized systems helped to ensure that OML complied with the 
regulations and met clients’ needs. The materials management function 
was centralized with the PeaceHealth materials management department, 
and a vendor relationship was established. As a result, new technology was 
introduced so people could order supplies through an outdated electronic 
hospital inventory management system. This made it more difficult for 
staff to order and track requests or communicate issues as they arose, add-
ing time and bureaucracy to the process.

Over a fifteen-month period, multiple attempts at solving this problem 
consistently failed. While at times it seemed on the surface that the situa-
tion had improved, the entire process still lacked the required process stabil-
ity, consistency, and standardization. Client complaints, long and excessive 
turn around time (TAT), lost supplies, duplicate supplies, wrong units, 
excessive supplies per client, inability to ensure compliance, and so on were 
common occurrences.

Clients were unhappy, the reputation of OML as a quality laboratory was 
in jeopardy, and employees on both sides of the process were frustrated. 
OML leadership recognized that the client laboratory supplies manage-
ment process needed some immediate attention, as it was having a direct 
impact on core values and business.

The Lean Journey

In the first meeting with the oversight team (which comprised cross-
Â�functional process owners and OML leadership), we established the proj-
ect scope, goals, and expectations. We discussed all performance issues 
and concerns regarding the OML supply chain—both internal and exter-
nal. It was soon apparent that both needed attention, so it seemed logi-
cal to address both at the same time. We decided to use a Lean approach 
known as “choosing the right service family.”

Choosing the Right Service Family

It was clear that the core service was the supply order. However, OML uses 
multiple supply chains and streams, with different steps and processes. To 
capture these differences, we had to outline all process steps, the varia-
tions, and the data on frequency and volume. We used a simple grid and 
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collected preliminary data to determine which streams were used most. 
This provided us with a high-level overview of the OML supply chain and 
enabled us to prioritize our approaches.

What’s Going Wrong?

In this phase, it was important to provide a voice to all participants and 
capture the issues. We used brainstorming techniques to identify the key 
issues (see Table 7.1 on the opposite page).

Equipped with this summary, the oversight team was able to generate 
the scope for the process improvement team.

Project Scope

The Lean design team had to establish a cross-functional, standardized, 
simple, and effective process to manage client supply orders from the time 
the request is placed until the supplies are delivered. It needed to:

•	 Ensure preparation and delivery of the right (type and number) 
supplies—on time and at the right time (JIT) in a professional and 
efficient manner

•	 Help to generate standard operating procedures (SOPs) and training 
manuals for all departments involved

•	 Put in place a process to review and approve supplies that can be 
ordered by clients

•	 Support testing methodologies
•	 Develop a process to communicate (specifically to clients and client ser-

vices) when supplies and/or vendors are discontinued and/or changed
•	 Establish an audit and monitoring system to observe consumption of 

supplies and to test order patterns
•	 Ensure an easy ordering process, primarily for OML clients but also 

for internal order placement

Process Performance Baseline

The problems with current performance were as follows:

•	 Client complaints (percent of all supply orders placed, monitored 
since 09/2006) = 1.26 percent or 3.74 Sigma.
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TABLE 7.1

An Outline of the Key Problems and Desired Outcomes

Problem Statement Desired Outcomes and Benefits

Patient care The lack of supplies or the ability 
to generate results at the client 
offices is jeopardizing or delaying 
the patient’s diagnosis and/or 
treatment.

•	 Improved patient care

Client retention Clients are dissatisfied with OML 
and its ability to manage the 
supply chain.

Clients may leave OML. This not 
only means the loss of business, 
but also the loss of reputation and 
is affecting the OML strategy for 
growth.

•	 Improved client satisfaction
•	 Enhanced growth

Compliance Supply audit and monitoring are 
not happening on a consistent 
basis as required by regulatory 
agencies.

•	 Regulatory compliance
•	 Enhanced transparency

Frustration Ongoing unresolved issues are 
adding to the frustrations of all 
involved.

•	 Enhanced teamwork and 
communication

•	 Elimination of existing 
cross-functional boundaries

Cost There is no supply monitoring or 
supply budget oversight/
ownership.

•	 Opportunity of cost savings in 
excess of $100,000 annually

Testing 
excellence

Substituting supplies when 
vendors discontinue and/or 
change existing supplies requires 
communication to the OML 
testing criteria and specification.

Need to avoid specimen recollects 
and affecting testing accuracy. No 
formal approval, communication, 
and documentation process is in 
place.

•	 Supply review and approval 
process to respond to changes 
and communicate these in an 
effective manner

•	 Potential supply 
standardization, streamlining 
of internal operations, and 
standardization of existing and 
future processes

Process 
documentation

Process procedures and manuals 
are not available, resulting in the 
lack of a foundation for 
successful cross-functional 
operation.

•	 All required process 
documentation, including 
plans and competency 
assessments

•	 Enhanced process 
accountability, transparency, 
and process ownership
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•	 TAT was exceeding the client expectation of twenty-four hours from 
the time the supply order is placed to delivery—this was particularly 
an issue with clients in Portland.

•	 Costs of supplies were not monitored.
•	 No audits were performed and corrective actions were not taken.
•	 No formal supplies approval process was in place.
•	 SOPs, training, and competency assessment were not in place.

Success Criteria

The success criteria were as follows:

•	 Number of complaints placed by clients to client services and sales 
are reduced by 50 percent from baseline after completion of project.

•	 Supply order TAT from order placement to delivery does not to 
exceed forty-eight hours.

•	 TAT on 90 percent of supply orders does not to exceed twenty-
four hours.

•	 75 percent of all OML clients are audited in 2007—documentation 
and corrective action plans are in place.

The Team

After the scope was identified, we formed a cross-functional team with 
participants from all departments. It consisted of primarily front-line staff 
with management and executive oversight, led by the author. And so the 
journey began …

Value Definition

We challenged all team members to see the service from the clients’ per-
spective. This would help them to establish the clients’ needs and to ascer-
tain what would add value to the operation. The OML marketing and sales 
team interviewed and surveyed clients to better understand their needs 
and expectations.

Voice of Customer (VOC) = Professional Packaging × Speedy 
Delivery × Easy Ordering × Complete Delivery
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Throughout the project, the team was very creative in identifying other 
opportunities for improving this process. It was striving to create an excep-
tional supply chain, one that would add more value to the client operation 
and would also set us apart from other laboratory providers.

Process Flow

Because the team comprised members from all the involved departments, 
it was important for us to “walk the existing process.” This would ensure 
that everybody was on the same page, and understood the activities, pro-
cesses, tools, and systems involved. It provided a sense of camaraderie, 
breaking down barriers from the onset. It also helped everybody under-
stand what actually happens from the time supplies are requested by the 
client until they are ready to be delivered. As a result of the process walks, 
we generated simple flowcharts for all processes, including exception han-
dling as required.

The Current State VSM

Using the value stream mapping (VSM) tool enabled the entire organiza-
tion to understand its current cross-functional process. Furthermore, it 
helped us to quantify the value-added and non-value-added steps.

We generated a simple template for VSM, using Microsoft Excel. 
Outlining and establishing the VSM was very easy. What was more chal-
lenging was collecting the required data and calculating value-added and 
non-value-added times.

The team brainstormed ideas on how to collect the required data and 
measure the entire process. Unfortunately, no system data was available. 
Therefore, we generated a manual cross-functional measurement plan. 
This plan included capturing how the supply orders were submitted and 
also the client’s geographical location. Over a period of two weeks, the 
times for each supply order were recorded.

After we completed the data collection, we analyzed the data and calcu-
lated the value-added and non-value-added times. The data was then trans-
ferred to the current state VSM (see Figure 7.1 on the following page).
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Data Summary

Table 7.2 is a summary of the current state process performance. It was 
established by VSM and by identifying and measuring key process perfor-
mance measures.

We also focused on establishing key performance measures and started 
to monitor these on an ongoing basis. We used graphs to display the per-
formance measures. In some cases, we used Pareto charts to identify key 
issues. These were very helpful in developing action plans to resolve and 
improve performance.

Client services and our sales team recorded any client complaints regard-
ing the supply process (Figure 7.2).

Whenever there was a supply shortage, the inventory management sys-
tem generated a shortage report. This report was faxed to client services 
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FIGURE 7.2
Complaints from clients about the supply process.

TABLE 7.2

Current State Process Performance

Process Speed Baseline Process Accuracy Baseline

Total average process lead time 22.13 hr Client satisfaction 97.41% = 3.44 Sigma
Average NVA (opportunity 
time)

16.67 hr Inventory shortage 95.20% = 3.16 Sigma

Average VA 5.47 hr Supply order entry 
performance

95.04% = 3.15 Sigma

Orders delivered within 24 hr 55.30%
Orders delivered within 48 hr 98.80%
Orders exceeding 48 hr 1.20%
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and then the client was called. All these reports were logged and a Pareto 
chart generated. This chart showed items with a high shortage frequency 
and the data was used to identify root causes and solutions (see Figure 7.3 
above and Figure 7.4 on the opposite page).

We also had to capture the supply order entry performance, because 
a failure in this step resulted in the client getting the wrong item or the 
wrong quantity. About 32.9 percent of the orders are called in by the client. 
The team acknowledged that these orders were placed the fastest, but were 
also the most error prone because of transcription errors.

This process required attention (see Figure  7.5 and Figure  7.6 on 
page 98). One of the team’s recommendations was to eliminate the call-
in option and replace it by asking clients to submit orders by fax or offer 
a web-based ordering system.

The Future State VSM

The next step was to teach the team how to apply Lean Thinking. The cur-
rent state VSM and the collected data were analyzed with the objectives 
of transforming the process, eliminating wastes, and improving accuracy 
and speed. We generated a future state VSM, outlining the proposals to 
improve the process.
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Each step in the process was identified with a number. (Numbers 3 to 11 
are the Kaizen opportunities.)

	 1.	Design/establish/train: The team identified these items as crucial. 
Although there are some processes in place, these depend on some-
one who has been in this position for a long period of time. The exist-
ing processes lack the required procedures and standardization.

	 2.	Process performance criteria: During the measurement phase, the 
team identified a number of key process measurements. These were 
measured on an ongoing basis. The data was graphed as a Pareto 
chart. This helped the team to actively address the issues by iden-
tifying the root causes. A good example was the supply inventory 
performance, where within two one-hour meetings the performance 
was improved by almost 75 percent.

	 3.	 Improve supply order placement: There were many variables in the 
process. Standardization and cross-training will ensure accurate and 
timely supply order placement.

	 4.	Standardized packaging: As voiced by our sales team, some of our cli-
ents felt that the packaging and labeling of supplies were insufficient.

	 5.	Ensure supply tracking and consumption control: Laboratories are 
required to ensure that only supplies for specimen collection and 
results managing are provided. This required us to monitor and 
track usage.

	 6.	Supply delivery (OML versus other): The courier’s primary focus was 
to pick up and drop off specimens. Adding supply delivery may be a 
cost-effective solution, but could actually negatively affect the TAT 
on all other specimens.

	 7.	Improve warehouse preparation and pick process:

NVA (non-value-added) time from order placement to pick start = 
490 min

		  The pick process itself took about an average of 75 minutes. Applying 
5S and utilizing existing spaghetti maps may offer a great opportu-
nity to streamline this process—additional warehouse-specific VSM 
may be needed.

	 8.	Eliminate call-in supply orders: About 33 percent of orders were 
called in by clients. These were prone to transcription errors and also 
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had an impact on the ability of client services to respond to other 
clients’ questions.

	 9.	Reduce NVA times for form submission by OML courier: About 
42 percent of all supply OML couriers brought in orders. The NVA 
time before the order was entered into the inventory management 
system was an average of 776 minutes, compared to 8 minutes when 
called in or 44 minutes when faxed.

Replace 8 and 9 by offering an online supply order capability through the 
OML web site.

	 10.	Improve NVA time before delivery for all clients:

	 NVA time = average of 109 min

	 11.	Portland supply process:

	 Portland NVA time before delivery = average of 605 min

		  The team felt that one of the options to improve this process might 
be to bring the supplies closer to our clients in Portland, by having 
in-line client supply inventory or a “supermarket” at our Portland 
lab and then managing the supply order process from this location.

Value Stream Plan

After we completed the future state VSM, we generated the opportunity 
log (see Figure 7.7 on the opposite page). The assignment for the project 
team members was to share and communicate the future state VSM and 
opportunity log with their co-workers and to ask for feedback and input. 
Additional items were added to the list as required.

The team then reviewed and ranked each item on the list and established 
a working priority. The log includes the team or individuals responsible for 
the task (Who?), expected completion date (When?), and progress report 
(% complete).

Ranking key:
VOC Low = 1 Medium = 3 High = 9
Ease of implementation Difficult = 1 Medium = 3 Easy = 9
Impact on internal operations Low = 1 Medium = 3 High = 9
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Kaizen Efforts—A3 Process

The team used the A3 process to facilitate Kaizen events. In some cases, it 
was able within two hours to take the existing process apart, define a target 
condition, and establish a testing and implementation plan. This process 
has proved very efficient and successful, because it is an interactive way to 
engage each team member. Visualizing and drawing the existing and the 
future condition helped tremendously. These drawings complemented the 
data and ideas very well (see Figure 7.8 on the opposite page).

Example: Why does it take 776 min from the time a supply order is generated 
until it is entered when the form is delivered by the courier department?

During this two-hour event, the team identified a number of potential 
improvement opportunities. The team focused on the easiest one at this 
stage: “How can hand-offs be reduced?” The team identified that having 
a fax machine next to the dispatch desk in the courier department would 
eliminate all OML internal hand-offs and the travel time for the form. 
The team generated an implementation plan, including testing of the new 
process. This new process was rolled out to the team within one week and 
re-measuring happened shortly thereafter.

RESULTS AND LESSONS LEARNED

Result

With the new process, the NVA of 776 minutes was reduced to 211 min-
utes for this specific process. This resulted in a 73 percent improvement 
and reduced the overall process NVA time by 3.89 hours!

Although the team made some great improvements in this specific pro-
cess, it is still trying to eliminate this entire step and provide a process and 
system where the form is either faxed by the client’s office to client services 
or submitted by using a web-based program for supply ordering.

The Success

One of the biggest successes in the initial phase was the review of the cur-
rent state VSM and the process performance data. It allowed everybody to 
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see and understand the process and its performance—it provided a com-
mon language, and reached out to everybody involved, regardless of orga-
nizational structures and divisions.

It gave the team the necessary bearings. At the beginning, everybody felt 
in foreign territory, but then it was as if someone dropped a map with a red 
dot displaying “You are here.” The current state VSM and the data served 
as a great visualization of the process. It demonstrated the value of VSM 
and the importance of data.

A three-month progress report demonstrated measurable successes 
(Table 7.3 and Table 7.4). Although these gains are very impressive, ongo-
ing efforts are planned to further improve and maintain this process.

Lessons Learned

Using Lean

These improvement efforts demonstrate how Lean Thinking methods can 
be used in a systematic and very successful manner. The results were very 

TABLE 7.3

Improvements in Process Speed

Process Speed Baseline
Three-Month 

Progress
Improvement 

(%)

Total average process lead time 22.13 hr 18.25 hr 16.40%
Average NVA (opportunity time) 16.67 hr 12.78 hr 23.34%
Average VA 5.47 hr 5.47 hr 0%
Orders delivered within 24 hr 55.30% 91.8% 39.76%
Orders delivered within 48 hr 98.80% 100% 1.20%
Orders exceeding 48 hr 1.20% 0% 1.20%

TABLE 7.4

Improvements in Process Accuracy

Process Accuracy Baseline
Three-Month 

Progress
Improvement 

(%)

Client satisfaction 97.41% = 3.44 Sigma 99.48% = 4.06 Sigma 15.27%
Inventory shortage 95.20% = 3.16 Sigma 98.62% = 3.70 Sigma 17.09%
Supply order entry 
performance

95.04% = 3.15 Sigma 98.39% = 3.80 Sigma 20.63%
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positive. With any project, it is important to reflect on the “base camp” 
review to identify what worked well and what were some of the obstacles. 
This reflective step is very important before you go forward. It provides a 
great opportunity to learn and to adjust the course and future approaches 
accordingly.

The leadership team was very committed to and supportive of Lean 
methods. After the first rounds of reviewing the current state VSM and 
performance data, it realized that the process was actually working much 
better than previously assumed. As a result, the project was no longer 
treated as a priority, which slowed execution of important recommenda-
tions and action items.

It is important that you follow through, commit, and dedicate. ImproveÂ�
ment is a constant effort and not limited to the duration of a project. If it’s 
obvious that you have an opportunity to improve, do it and don’t delay.

Selecting the Team

The cross-functional improvement team accomplished a lot, considering 
it was one of its first Lean projects. For any project, it is extremely impor-
tant to select the “right” team members. Look for engaged, positive, well-
respected individuals, with the skills and attitude to make things better, 
regardless of existing boundaries, procedures, or processes.

Selecting team members involves more than just selecting the most 
experienced person. You have to find the right person, with the heart 
and soul to make things better. Your 100 percent support for this team is 
required—so check in frequently.

Using Project Management Tools

One of the requests from the leadership team was to use project man-
agement tools to support Lean efforts. Although success criteria were 
required, they are a contradiction to Lean Thinking and may be a 
hindrance in the continuous improvement process. When the estab-
lished success criteria were met, the team reacted to this with a sense 
of completion.

Make a conscious decision when utilizing your project management 
team to support Lean improvement projects. Strive for an ongoing 
improvement process.
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Motivating the Team

Design ownership resides with the team and its leadership and not with 
the project manager, the Lean expert, or the consultant. The team must 
believe in the project and must feel pride and a sense of accomplishment.

Empower, engage, and be engaged. Improving a process is a lot of work. 
Utilizing the right methodology and team can make it so much easier. 
This is why you have a team, with the ability to take on these challenges 
beyond their routine work. Make it fun and rewarding.

Resolving Issues

The VSM listed all the action items required to implement changes and 
resolve issues. Some of the actions items have been successfully addressed 
already. Some others, although very important, encountered major delays 
and required constant follow-up.

Follow through and commit to resolving issues as promised. AccountÂ�
ability and a high level of credibility are essential. Leadership is required 
to ensure progress and to prevent a return to old habits.

CONCLUSION

The culture of Lean Thinking is a necessary foundation for any enterprise. 
This involves more than just the elimination of waste and the creation of 
value. Lean Thinking offers a method for making things better, all the 
time and for everybody.

Many organizations are investing time, money, and resources (inter-
nal and external) to improve their services and get from point A to B as 
fast and as efficiently as possible. Although this may be necessary at times, 
it does not create a Lean culture. In a Lean culture, each team member 
continuously tries to improve and strives for excellence in all endeavors, 
ensuring a high level of job satisfaction.

I’m privileged to have had the opportunity to help OML move to a new 
state-of-the art facility in 2006 and to have overseen the commencement 
of its Lean journey in 2007. OML has grasped the power and value of Lean, 
and it understands its contribution to the organization and operation, 
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clients, employees, and bottom line. It made a strategic decision to apply 
Lean Thinking throughout its enterprise. The start of the OML jour-
ney was impressive and many processes have been improved very success-
fully already. A high level of dedication to this new way of thinking has 
been noticed and future direction is provided and ensured.
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8
Improving Accommodation 
and Organizational Arrangements 
at an Outpatient Antenatal Clinic

Brendan Murphy
Mid Western Regional Hospital, Ennis, Ireland

PROJECT BACKGROUND

Following a request from hospital management, we undertook a review 
using a Lean in Healthcare approach in the outpatient antenatal clinic 
in the Mid Western Regional Hospital, Ennis, Ireland, in early 2008. The 
clinic is managed as an outreach clinic by visiting staff from the Mid 
Western Regional Maternity (MWRM) Hospital, which is located approx-
imately forty kilometers away. Staff had been expressing concern about the 
perceived inadequacy of clinical rooms in the outpatient area and the poor 
availability of efficient ultrasound scanning facilities at this clinic, which 
is held each Wednesday afternoon.

It was agreed with the hospital managers that the priority focus for 
the review would be the accommodation issue, but comments would be 
made on equipment and other elements as appropriate. The review was 
led by the organization development and design unit of the Health Service 
Executive (HSE), which is located in Limerick, Ireland. The agreed terms 
of reference were:

To review and put forward proposals for improvement for the accommo-
dation and organizational arrangements at the outpatient antenatal clinic, 
paying particular attention to patient safety, confidentiality, and comfort 
issues.
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IMPLEMENTING LEAN

We held interviews with hospital management to establish some back-
ground information and to understand the issues from their perspective. 
We also made a preliminary visit to the clinic to meet staff, and to establish 
information on duties performed, reporting relationships, review layout, 
and general accommodation. Staff were invited to comment on current 
working arrangements, existing problems, and potential solutions. We 
outlined the Lean approach, pointing out the value and indeed necessity 
for staff and client involvement in the exercise, as well as the benefits of 
targeting the entire patient journey.

Administration staff were requested to extract a range of clinic statistics 
so we could explore the throughput and trends over a period of time.

In agreement with clinic staff, we decided to begin a study program to 
assist a review of general process flows, working arrangements, accom-
modation, and workloads. This included:

•	 Designing a staff self-recording form to provide information on 
patient name, time of arrival, and time of leaving each intervention. 
This enabled the review team and clinic staff to produce process and 
current state maps.

•	 Designing a patient survey questionnaire to provide patients with 
the opportunity to comment on a range of topics, including journey 
information, clinic accommodation, waiting times, and the appoint-
ment system.

•	 Undertaking an observation analysis to monitor the general “ebb and 
flow” of clinic activity and facilitate interaction with clinic staff.

We used a voice of the customer (VOC) approach to gather input from all 
stakeholders and clearly identify their requirements. The review team and 
selected staff analyzed the survey results to critically examine accommo-
dation issues, clinic procedures, and documentation.

In conjunction with the clinic staff, we decided to focus on four distinct 
but interrelated topics:

•	 Clinic accommodation
•	 The appointment system
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•	 Chart management
•	 Clinic procedures

Accommodation Findings

Figure 8.1 shows a plan of the outpatient department (OPD) at the begin-
ning of the exercise, identifying the location of the various rooms. Only 
four offices and one filing room (shaded) are not occupied by antenatal 
clinic staff.

Plaster Room

Main Entrance
Reception

Staff WC

Waiting Room
Consulting

Room 1
Consulting

Room 2
Consulting

Room 3

Consulting
Room 4

Consulting
Room 5

Consulting
Room 6

Room 8

Filing Area

Consulting
Room 7

Private Room

Not available to clinic

U
p

FIGURE 8.1
Layout of the outpatient department.
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The survey highlighted quality of accommodation as a key issue. A criti-
cal examination of the information collected revealed a number of issues.

Clinic Rooms

We noted the following issues with the clinic rooms:

•	 Room 4 (large room 4.6 × 6.5 m) was congested at times with patients, 
partners, children, midwives, and nurses. There were often fifteen to 
seventeen people at any one time.

•	 Patient interviews, bloods, and urines all took place in the one room. 
There was no privacy or comfort. Also, this raised some health and 
safety issues.

•	 Student midwives occupied whatever room was available to 
record history.

•	 The plaster room was not appropriate for patient history recording.
•	 Other clinic rooms were in good condition and spacious.
•	 Social workers had no accommodation; interviews were conducted 

in the hall with no privacy.

Waiting Rooms

We noted the following issues with the waiting rooms:

•	 The main room was full most of the time; it was very stuffy and had 
poor ventilation.

•	 There was a mixture of patients, partners, and children.
•	 Partners were often sitting, while other patients were standing.
•	 Seating was basic but satisfactory.
•	 The six small sub-waiting areas were useful, but they had no signage 

or reading materials.
•	 There was a hot beverage dispenser, but no snacks or water nearby. 

Also, there was little reading material.
•	 The TV was too small, positioned high up, and on mute.
•	 Patient survey showed unhappiness with accommodation.
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Reception

We noted the following issues with reception:

•	 There was a lot of crowding at the window, caused by patients arriv-
ing and leaving. This led to confusion.

•	 There was no privacy for patients being asked questions by the 
receptionist.

•	 General signage was not good.
•	 Shelving was not ideally located or labeled.
•	 Staff frequently entered this small area to collect charts.
•	 There was a general “cluttered” feel about the office.

Unstructured sessions between the review team and clinic staff gener-
ated a lot of open thinking, enabling everyone to build on each other’s 
ideas. We explored logic and viability in depth.

Clinic Rooms

Outpatient procedures should be designed to cause clients the minimum 
amount of waiting, inconvenience, or embarrassment. A contributing factor 
in this aspiration is the need for adequate consulting and examination room 
accommodation and efficient arrangements within the consulting rooms.

The group examined the current state maps in depth, using brainstorm-
ing and cause-and-effect analysis techniques to explore possible solutions. 
When discussing flow, we advised staff that it is important to challenge 
any division in job roles and responsibilities.

Two alternative scenarios were presented:

•	 Explore the potential for obtaining additional clinic space within the 
OPD for the antenatal service.

•	 Set up a protocol that arranges for new clients to be seen for their 
first visit in the main maternity hospital.

Regarding the first scenario, we established that there was a short-term 
and medium-term potential for availing of extra accommodation, which 
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involved freeing up an office when its current occupier retired, relocating 
two secretaries, and hiring a portacabin in the interim period.

Regarding the second scenario, a number of findings emerged very 
quickly from the group. There were a number of factors in favor of arrang-
ing for new clients to be seen in the main maternity hospital:

•	 Good consulting facilities
•	 More comfort for clients and families
•	 Health and safety enhancements
•	 Improved privacy
•	 Excellent standard of equipment
•	 No repeat scans needed because of poor images
•	 Scanning would now be carried out by experienced radiographers
•	 Less waiting time and shorter clinic time
•	 More doctor and nursing satisfaction
•	 Improved chart preparation
•	 Fewer staff traveling from the main hospital
•	 Freed up accommodation for return clients
•	 Improved flow of work
•	 Less pressure on scanning equipment
•	 Precedent set by other clinics in the region and working well
•	 87 percent of clinic clients have access to a car (as per patient survey)

However, there were a number of factors in favor of having new clients 
continue to attend the current antenatal clinic:

•	 Many clients would have to travel farther for the first visit.
•	 The capacity in the main maternity hospital would need to be reviewed.
•	 Clinic frequency in the main hospital would need to be reviewed.
•	 The availability and capacity of the radiographers in the hospital 

would have to be assessed.

Setting the main arguments of quality scanning, privacy, health and 
safety, accommodation enhancements, and the existing precedent against 
the arguments for not changing the protocol, we realized that this recom-
mendation required serious consideration.

Discussions have taken place and it is anticipated that this proposal will 
gain new momentum in the foreseeable future.
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In the interim, the office has been freed and a portacabin has been 
installed, resulting in a significant reduction in congestion, in additional 
privacy, and in comfort and the elimination of an inappropriate history-
taking room.

Waiting Accommodation

General amenities in the main waiting area could be improved by:

•	 Provision of a larger, more appropriately placed television with a 
degree of sound or a channel with a scrolling news facility

•	 Introduction of some light reading material, which also caters for 
children

•	 Improving ventilation
•	 Erecting notices advising visitors to give up their seats to clients of 

the clinic and to facilitate families to stay together

The implementation of improved waiting room amenities has made a 
noticeable difference to patient and visitor comfort, achieving a much 
improved waiting experience for them.

Reception

We recommended that the office layout be examined to improve ergo-
nomic elements. Confidentiality at queuing could also be enhanced by the 
provision of a simple “Do not cross” line for clients (positioned appropri-
ately on the entrance floor) and the erection of two small panels on either 
side of the window. An office spring cleaning and the erection of advisory 
notices have immediately contributed to a more efficient service.

Staffing in Reception

The basic role of a receptionist is to sort out the client charts as necessary 
and greet each client on arrival. The receptionist then explains the proce-
dure to the client and shows her where to wait. An experienced reception-
ist was needed. One was obtained and the impact has been immediate in 
terms of enhancing the patient experience while attracting positive com-
ments from medical and nursing staff.

Figure 8.2 shows the potential changes to room occupancy.
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The Appointment System

Patients for an antenatal clinic can be issued with an appointment 
following:

•	 A previous outpatient visit
•	 A letter sent by the general practitioner (GP)
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FIGURE 8.2
Proposed layout of the outpatient department.
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The clinic caters to both new and review patients. Appointment times 
for each were issued during the survey dates (Table 8.1 and Table 8.2).

After analyzing all the information collected, we summarized the find-
ings as follows:

•	 Appointments were issued between 1345 and 1525 for new patients 
and between 1400 and 1605 for review patients. During the study 
period an average of twelve new patients and fifty-three review 
patients were called each week to the clinic.

•	 The bulk of patients were called to early slots, which can lead to con-
gestion in reception and waiting areas (87.5 percent in first hour and 
a quarter and 12.5 percent in last forty-five minutes).

•	 Some patients came early in the hope of getting away early, while a 
number of patients were not seen in appointment order.

•	 Clinic preparation time was very tight because of the early appoint-
ment times and staff arrival time.

•	 The first patient was seldom seen before 1410, although she may have 
arrived some forty minutes earlier.

•	 Appointment times were not given to the clients leaving the clinic 
after 1705 if the receptionist had gone home.

•	 Appointment information was often insufficient because of the qual-
ity of GP referrals.

•	 A number of new clients request the main maternity hospital for the 
first visit.

The group agreed that the main aim of any clinic should be to create 
a steady flow of patients through the system at a steady rate. It was vital 

TABLE 8.1

Appointment Times for New Patients

New Patients

Time 9/01/08 16/01/08

1345 â•⁄ 3 â•⁄ 3
1410 â•⁄ 3 â•⁄ 3
1435 â•⁄ 2 â•⁄ 2
1500 â•⁄ 2 â•⁄ 2
1525 â•⁄ 2 â•⁄ 2

Total called to clinic 12 12
Did not attend (DNA) â•⁄ 1 â•⁄ 0
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that clinic start and finish times, appointment times, and staff start and 
finish times should be coordinated to ensure the smooth running of the 
clinic. Queues form when demand exceeds capacity. All the evidence in 
this survey and in others showed that clients had to wait in OPD much 
too long. Much of this waiting was unnecessary. Following a concerted 
brainstorming session, it became clear that a new appointments scheme 
was needed as a priority.

TABLE 8.2

Appointment Times for Review Patients

Review Patients

Time 9/01/08 16/01/08

1400 â•⁄ 4 â•⁄ 4
1405 â•⁄ 4 â•⁄ 4
1410 â•⁄ 4 â•⁄ 4
1415 â•⁄ 2 â•⁄ 2
1420 â•⁄ 3 â•⁄ 1
1430 — â•⁄ 4
1435 â•⁄ 4 â•⁄ 2
1440 â•⁄ 1 â•⁄ 1
1445 â•⁄ 4 â•⁄ 2
1450 â•⁄ 4 â•⁄ 4
1455 — â•⁄ 4
1500 â•⁄ 4 â•⁄ 4
1505 — â•⁄ 5
1510 â•⁄ 4 â•⁄ 4
1515 â•⁄ 4 â•⁄ 5
1520 â•⁄ 1 â•⁄ 4
1525 â•⁄ 1 â•⁄ 1
1530 â•⁄ 1 â•⁄ 1
1540 â•⁄ 1 â•⁄ 1
1550 — â•⁄ 1
1600 — —
1605 â•⁄ 2 —

Total called to clinic 48 58
Did not attend (DNA) â•⁄ 6 â•⁄ 2
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We had to consider three main points when designing the scheme:

•	 The time of the first appointment
•	 The number of appointments given in the clinic
•	 How appointments are distributed throughout the clinic

A total review of the clinic profile and scheduling has now taken place 
and proposals have been adopted. There is a noticeable reduction in con-
gestion and a significant improvement in client flow through the clinic. 
Waiting times have been reduced and appointments are given on depar-
ture, adding to a better experience for the patient while reducing adminis-
trative elements for clinic staff.

A literature review revealed a template for advice on “How to diagnose 
what is wrong with your appointment scheme,”* and this was used as a basis 
for developing a new scheme. A copy of the template is included in Table 8.3 
and will be used by staff in the future to monitor the relationship among the 
appointment system, client’s waiting time, and doctor’s waiting time.

*	 Department of Health and Social Security: Operational Research Service. Clearing your clinic—A 
new approach to cutting outpatient waiting times.

TABLE 8.3

How to Diagnose What’s Wrong with Your Appointment System

Client’s Waiting Time Doctor’s Waiting Time What’s Going Wrong?

Low Occurs through clinic, 
especially at start

Doctor arriving before first clients 
or consultation time has become 
shorter

High throughout 
clinic

Nil Doctor arriving after first clients or 
too many clients at start

Increases throughout 
clinic

Less and less likely 
throughout clinic

Appointment rate too fast

Decreases throughout 
clinic

More and more likely 
throughout clinic

Appointment rate too slow

Average constant 
throughout clinic but 
some may wait very 
long times

Some occasional waits Miscellaneous operational problems 
with, for example, ambulance 
clients, preclinical procedures, 
variable consulting times, etc.

Low throughout clinic Occurs occasionally Nothing—you’ve got it about right!
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Healthcare Record Management

The group and other staff discussed chart management issues at length, 
concentrating on the experiences of clients holding their own charts, lost 
charts, lost information, completing demographic information in the 
waiting room, chasing information, file sorting procedures, and so on.

The dual chart system raised a number of concerns, especially with 
regard to information security if a chart is lost or damaged and the noted 
absence of electronic backup. As a result, we recommended that we should 
reassess the value of having clients hold their own chart and that we adopt 
a consistent approach for all clients in the hospital network. A focused 
survey is examining this issue in full.

We also recommended that pigeonholes should be labeled as appropri-
ate to clearly highlight their contents. Additionally, we deemed it useful 
to explore the potential of inserting fixed dividers to help staff to select 
the right chart as per appointment time and return it to the appropri-
ate place. These recommendations are now bearing fruit and dramatically 
minimizing errors and ensuring fair play. It was noted that all the users 
of the patient administration system (PAS) for this clinic were accessing 
the system using the same username and password. Individual usernames 
and passwords are now in use and security has been improved.

Clinic Procedures

A staff self-recording exercise enabled us to produce a map following the 
patient to identify value and non-value activities within the clinic. It was 
important to establish start and finish points in advance, and the group 
selected patient arrival at the clinic and patient check out, respectively.

The amount of waiting time for each intervention could now be quanti-
fied for each category of staff. Cycle times could also be calculated for each 
treatment or consultation type. Analysis of waiting times revealed that 
new patients were waiting a total of seventy minutes for attention during 
the clinic, while review patients could expect to wait an average of sixty 
minutes for attention.

For illustration purposes, the current and future process maps are shown 
in Figure 8.3 and Figure 8.4.

To achieve a good understanding of the patient flow in the clinic, we 
also created a current state map. This enabled us to analyze the process 



Improving Arrangements at an Outpatient Antenatal Clinic  •  127

Queue at
Reception 

Register at
Reception

New
or Return

Visit?

Complete
Demographic
Details on File

Return File to
Reception

Book in with
Student Midwife

Tests Conducted
by Student
Midwife 

Other Diagnostic
Tests Undertaken

Queue at
Reception

Queue in
Waiting Room

Queue in
Diagnostics

Room

Queue in
Diagnostics

Room Consultation
with Midwife

Scan and
Consultation
with Doctor

Queue in
Waiting Room

Queue at
Reception

New
Queue in

Waiting Room

Consultation
with Midwife 

Tests
Undertaken 

Consultation
with Doctor

Queue at
Reception

Queue in
Waiting Room

Queue in
Diagnostics

Room

Patient Arrives
at Antenatal

Clinic

Check Out 

Check Out

Review

Delay

Decision
Process step

Legend

Start/End

5 mins

2 mins

21 mins

10 mins

2 mins

27 mins

49 mins

7 mins

2 mins

5 mins

1 min

29 mins

2 mins

7 mins

7 mins

9 mins

2 mins

5 mins 

7 mins 

8 mins 

2 mins 

2 mins

3 mins

3 mins

New Clients
Total Wait: 70 minutes

Total Treatment: 64 minutes
Lead Time: 134 minutes

Review Clients
Total Wait: 66 minutes

Total Treatment: 24 minutes
Lead Time: 90 minutes

FIGURE 8.3
Current process map.
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and identify the steps that do not add value. The current state map for new 
patients is shown in Figure 8.5 for illustration purposes.

The preliminary visit enabled the group to ascertain the main steps in 
the process, which followed the three streams depending on the nature 
of the clinic visit: as a new patient, as a review patient, or as a “low risk” 
patient for a midwife-only clinic.

We also had to calculate the Takt time, which is essentially the client 
demand rate. In this instance, the group focused on each of the three cat-
egories of client above.

Takt time was calculated as follows:

	

Actual operating time for the clinic
Customerr requirement for the clinic

	
New (no breaks) min= =

210
12

17 5.
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Review (no breaks) min= =

210
53

4

	
Midwives clinic (no breaks) min’ = =

180
10

18

To meet customer demand, new patients need to be treated every seven-
teen and a half minutes, review patients every four minutes, and patients 
for the midwife clinic every eighteen minutes.

At the group meetings, the doctors in particular expressed their sur-
prise at the extent of the waiting times, admitting that they had not real-
ized how long and often clients had to wait! Expressions such as “Who 
have we really devised the system for?” emerged.

As advised earlier, the group identified the second scenario (i.e., using 
the main maternity hospital) as having the most potential, and the target 
was to analyze the steps and determine which ones added value and which 
ones did not.

From the outset, the one major difference would be the elimination in 
its entirety of the current state map for new patients in Ennis if they are 
all redirected to the main maternity hospital. This would bring the fol-
lowing benefits:

•	 Opportunity time (non-value) of seventy minutes is gone.
•	 Value-added time of sixty-four minutes is gone.
•	 Ten fewer patients would be presenting at the clinic.
•	 Student midwives, midwives, and doctors could potentially be 

redeployed.
•	 Less demand would be made on the receptionist.
•	 Less demand would be made on the waiting and clinic 

accommodation.

Regarding the current state map for return clients, the group exam-
ined the value-added and non-value-added elements and also produced 
a future state map. Opportunity time and value-added time were directly 
and indirectly affected by a number of elements:
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•	 Removal of new clients from the clinic
•	 Potential to start the clinic at an appropriate time
•	 Redesign of the appointment system
•	 A focus on encouraging clients to come on time
•	 Separation of treatment and consultation tasks in room 4 by using 

room 3 for diagnostics
•	 A more efficient reception service
•	 Better chart management
•	 Enhanced availability of doctor and nursing staff

The impact of the above on opportunity time would be a reduction from 
sixty-six to thirty-one minutes initially, with scope for further improve-
ments through client education.

With regard to value-added time, it was estimated that this would 
remain the same at twenty-four minutes, giving therefore an overall lead-
time of fifty-five minutes (a reduction of 39 percent).

The group then turned its attention to reviewing the current state map 
for the midwives’ clinic and developed a future state map, focusing on the 
following considerations:

•	 Introduce a new appointments system
•	 Start the clinic on time
•	 Use an education process to get clients to come on time
•	 Take two more patients onto the service

The impact of the above would reduce opportunity time from thirty-
four to ten minutes, while value-added time would stay the same. Total 
lead time would now be thirty minutes.

At this point, the group reviewed the Takt time for each client type and 
set it against the cycle times. It was noted that Takt time would be elimi-
nated for the new client category, would remain at four minutes for review 
clients, and would reduce to fifteen minutes for midwife-only clients 
(recalculated at 180/12). This represents an increase in client throughput 
for the same attendance time.
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RESULTS AND LESSONS LEARNED

The Way Forward

The exercise has identified a number of recommendations for improving 
the service. To maximize gain from the review, we proposed the following 
implementation plan:

	 1.	The report will be issued and a meeting will be organized.
	 2.	Recommendations will be separated into easily achievable wins and 

longer targets.
	 3.	Longer implementation targets should be prioritized according to 

business objectives and agreement reached on resourcing issues.
	 4.	We proposed that the review group and survey staff be invited to 

review progress within six months, via discussions, interviews, and 
walkthroughs.

Overall Conclusions

Improvements can be made to any service area by an approach that steps 
back and records the current state, critically analyzes this, and then devel-
ops a future state for the benefit of clients and staff. Known as the employ-
ment of a Lean philosophy, this approach can encourage all staff to look 
at how clients and materials flow through a system to unlock bottlenecks 
and inefficiencies. It was important to focus on a bottom line, which was 
to streamline the clients’ journey through the clinic while attempting to 
improve safety, confidentiality, and comfort issues. Staff are best placed 
to know what adds value to their daily working lives and by challenging 
potential inefficiencies in conjunction with the other main players (i.e., our 
clients), it is possible to make a significant difference.
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9
Improving Wait Times at a Medical 
Oncology Unit

Carlos F. Pinto
HRVP Medical Oncology Unit, Taubate, Brazil

PROJECT BACKGROUND

HRVP and Medical Oncology Unit Background

The Regional Hospital from Vale do Paraiba (HRVP), located in Taubate, 
seventy-five miles from São Paulo, is a public hospital with 300 beds. It 
provides specialized treatment: cancer (surgery, chemotherapy, and radia-
tion therapy), cardiac and vascular surgery, neurosurgery, renal substitu-
tive therapy, and transplants. It is also a teaching unit for medical students 
and interns. In 2007, HRVP was nominated Public Hospital of the Year.

In 2000, our group started a partnership with HRVP and we assumed 
the activities of the cancer unit there. The medical oncology unit at HRVP 
(HRVP-MOU) is a multiprofessional center with 120 to 150 appointments 
daily. More than fifty patients receive chemo or hormonal treatment for 
cancer, as inpatients or outpatients each day.

The physical area comprises the following:

•	 Eight exam rooms
•	 A group and family room
•	 Social worker and nurse facilities
•	 Ambulatory chemotherapy facilities for twenty-one patients
•	 Offices
•	 Waiting rooms
•	 Support areas (cleaning, archives, etc.)
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More than forty collaborators work with us: physicians, psychologists, 
social workers, pharmacists, nurses, and office and support staff.

IMPLEMENTING LEAN

HRVP-MOU Front Desk

I decided to start the Lean project at our most challenging area: the front 
desk at HRVP-MOU. Patients come from surrounding cities to the hospi-
tal. They sometimes travel two or more hours and may arrive much ear-
lier than the appointed time. It is difficult not to attend to someone who 
arrives early.

The front desk, called the arrival and registration (A&R) area, is a work-
station area with three attendants. They coordinate:

•	 All patients’ arrivals
•	 Medical, nurse, pharmacist, and psychology appointments
•	 Group activities
•	 Chemotherapy treatment schedules and insurance coverage (public 

or private)
•	 Treatment approvals
•	 Pain resources
•	 Social and legal support
•	 Information
•	 Prescription refills, and so forth

Patients and professionals have noted the following problems with the 
A&R area:

•	 Significant waiting times
•	 Exam result delays
•	 Incomplete data sheets
•	 Unbalanced workload
•	 Uncoordinated access to treatment or appointments
•	 Time wasted searching for information that should be readily 

available
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Morale is low, and workers are usually tired and unsatisfied with 
their results. Small gains in this area would result in significant process 
improvement.

Table 9.1 shows how the A&R area relates to our other activities. ManÂ�
agÂ�ing medical appointments takes up more than 70 percent of the A&R 
time.

Getting Started

The Lean team came from the quality office, with additional team mem-
bers from A&R. The final team was very large, but we’d decided to allow 
everyone interested in Lean to participate.

The initial Lean training was based on the Green Belt student material 
and material from the Lean Institute, Brazil. I gave two Lean presentations 

TABLE 9.1

The Relevance of the A&R to All MOU Processes

A&R Assessment
Exam 

Rooms Chemo Pharmacy
Back 

Office

Medical 
appointment

X X X X X

Psychology 
appointment

X X X

Blood test results X X X
X-ray, CT, US 
approval/
appointment

X X

X-ray results X X
Treatment approval/
appointment

X X X

Social work X X
Pharmacist 
appointment

X X

Nurse appointment X X X
Information X X
Pain and palliative 
care

X X X X

Legal support, 
reports, etc.

X X
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and also conducted a workshop on Lean. The team received some 5S train-
ing and the weekly quality meeting was used to organize and set up the 
value stream map.

Figure 9.1 shows the MOU patient journey. The journey involved several 
steps, including the following:

•	 Patient arrival
•	 Setting up or retrieving charts
•	 Searching for blood and x-ray results
•	 Assessing the patient for blood pressure, drugs in use, recent side 

effects, or other relevant information
•	 Organizing treatment
•	 Discharging the patient

We did not evaluate the medical consultation process; we just calculated 
its Takt time. We also did not evaluate the chemotherapy times—they var-
ied too much to be of use to this project. (We decided to use the chemo-
therapy area for another VSM in the future.)

Current State Map

We first had to identify any opportunities for improvement. To do this, we 
calculated the shift times and personnel available. This enabled us to map 
the current state.

I decided not to allow people to modify the process immediately. They 
were given the time to reflect on the current state before changing it. 
After we mapped the current state, some solutions were obvious and easy 
to implement.

For example, it was obvious that the A&R personnel had an excessive 
workload. The spaghetti diagrams (Figure  9.2) revealed how difficult 
the A&R daily activity was, and how confused the patient flow was. We 
later discovered that some other workers had free time to share with the 
A&R attendants.

Table 9.2 shows the workload data at A&R. It shows that 248 duties were 
assigned to the A&R area on the first shift; this is a clear overload, with a 
significant impact on the Takt time. Table 9.3 shows the calculations.
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Patient waits at
reception

1
Attendant calls patient

and checks appointment
and data/documents

2
Attendant retrieves patient

chart or sets up new
patient chart if needed

3
Attendant checks for

exams and gets copies of
it; if not available, goes and

gets it outside MOU

4
Assessment calls and

evaluates patient

5
Patient goes to exam

room for consultation

6
Patient goes to A&R
for review of chart

or discharge

7
Patient called for
chemo—receives

chemo

8
Waits to be
discharged

7a
End of chemo,

chart available for
discharge

8a
Discharged

6b
Patient chart

available for chemo
Yes

6a
Chemo?

5a
Physician

discharges patient
to A&R

4a
Assessment makes
chart available to

physician

3a
Attendant makes
chart available to

assessment

1a
Patient gets a

number—waits to
be announced

Patient waits at
desk

Patient waits at
desk

Patient waits at
reception

Patient waits at
reception

Patient waits at
reception

Patient waits at
reception

Patient waits at
reception

No

FIGURE 9.1
The patient journey.
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The completed current state map (Figure  9.3) revealed a lead time of 
112 minutes for any patient arriving for an appointment. There was made 
up of 37 minutes of value-added time and 75 minutes of non-value-added 
time. To improve the process, we identified at least four possible rapid 
improvement Kaizen events and developed a 5S activity.

Improvement Expectations

Quantitative

We could reduce lead time and improve patient satisfaction and flow by:

•	 Improving workload balance at the area
•	 Implementing SMED for changeover time
•	 Removing unnecessary steps and waste (by reducing chart and exam 

searches, transportation or movement, and repetitive work)

Expected results:

•	 Optimize V/T by 30 percent or 11 minutes
•	 Reduce O/T by 25 percent or 18 minutes
•	 Reduce the 583 minutes (nine hours) daily wasted

Attendant Spaghetti
Diagram

Attendant Spaghetti
Diagram-Future State

FIGURE 9.2
Spaghetti diagrams showing the current and future states.
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Qualitative

We could bring about the following qualitative improvements:

•	 Waste elimination, by better utilizing resources and removing 
unnecessary steps

•	 Improved safety and productivity, using 5S
•	 Improved flow, streamlining all steps from push to pull systems
•	 Continuous improvement, using the nine freed hours for value-

added activities, such as patient education, medical and nurse care, 
and Lean Thinking

TABLE 9.3

Takt Time Calculations

TAKT time calculations for medical appointment based on 1st shift demand:

3 physicians work (×) 4 hours shift (–) 30 minutes break: 3 × (4 × 60) – (3 × 30) = 630 min
TAKT appointment = 630 min/53 appointments = 12 min per patient

TAKT time calculations for A&R area based on 1st shift demand:

3 attendants work (×) 4 hours shift (–) 30 minutes break: 3 × (4 × 60) – (3 × 30) = 630 min
TAKT A&R = 630 min/248 patients duties = 3 min per patient

TABLE 9.2

Current Workload at A&R

Source of Data 1st Shift Demand

Medical appointments
â•… New 60 new patients/month (a) â•⁄â•⁄  3
â•… Return 1,550 appoint/month 

(2/3 at this shift) (b)
â•⁄ 50

Other appointments 500 appoint/month (c) â•⁄ 15
Support activities: information for 
visitors, relatives, etc.

Data collected for 
assignment

â•⁄ 25

Phone calls (internal + external) 2,500 calls/month â•⁄ 60
Treatment approval/exam 
appointment

Chemo per day â•⁄ 27

Patient discharge All appointments (a + b + c) â•⁄ 68
Total A&R patients duties 1st shift 248
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Problem Analysis

After completing the current state map, we were able to easily spot the prob-
lems and identify some solutions. Table 9.4 lists the problems, the tools to 
be used, the solutions, and the numbered Kaizen events related to them.

The future state suggested that we use a supermarket for blood tests, 
x-rays, and charts. We could also level the workload and pull activities 
between A&R and assessment.

We created a Kanban system to pull patients to chemotherapy; patients 
who had a previous appointment could skip a step. This reduced workload 
at A&R and simplified the process for some patients. Figure 9.4 shows the 
future state diagram.

New Data from the Future State Map

After completing the future state map, new measurements were available 
where we could expect significant improvements. One of the most impor-
tant conclusions was that these improvements would come without any 
cost or investment.

Table 9.5 shows the current and future workload at A&R after the Kaizen 
events. This new workload also improved the Takt times for the A&R area 
and medical appointments, as seen in Table 9.5, Table 9.6, and Figure 9.5.

FIGURE 9.3
Current state map (photo).
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TABLE 9.4

Problem Analysis and Solutions

Step Problem Opportunity to Solution Kaizen No.

1 Patient registering 
process has 
excessive 
movement and 
steps: chart and 
copies in another 
room; x-rays in 
another unit—
patient waits at 
desk

Reduce 
movement

Elimination/
combination 
of steps

Standard Work
SMED
Leveling

Redesign area: move 
equipment and 
furniture

SMED + Supermarket: 
the day before the 
appointment, set up 
charts (copies, blood 
tests, x-rays), do one 
full roundtrip daily, 
not 15 or 25 daily

1
2 1

3 Attendants have too 
many duties

Rearrange duties to 
other personnel at 1st 
shift: some personnel 
have free time late 
afternoon; we just 
move duties to 
afternoon to create 
more time in the 
morning for leveling 
activities

1 and 2

4 This activity breaks 
the flow twice, it 
can be partially 
pulled

Leveling
Pulling

Distribute some 
activity from front 
desk to assessment

Pull patients from 
admittance to 
assessment 
immediately

2

5 New patients wait 
up to hours for the 
appointment

Leveling Appointment for new 
patients only at end of 
the morning or early 
afternoon

4

5 Delays due to exams 
not available or 
patients not ready 
for consultation

Flow 
improvement

Pull and 
signaling

Elimination/
combination 
of steps

Signaling (kanban) to 
assessment who is 
attending and 
establishing continu-
ous flow for these 
patients (some patients 
with available 
physicians wait for 
assessment evaluation)

1 and 3

(continued on next page)
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RESULTS AND LESSONS LEARNED

The Takt time comparisons clearly show the benefits for the A&R area; the 
Takt time was reduced from fourteen to five minutes. Almost 90 percent 
of what we proposed was achieved.

The patient journey was also improved, with fewer queues and steps. 
Table 9.7 compares the initial proposals and final achievements, whereas 
Figure 9.6 shows the future state patient journey. Each planned Kaizen event 
became an action plan, and they were integrated into our audit process.

Action Plan

We developed five major actions (5S + Kaizen events), using a mixture of 
our previous PDCA model and the new experimental A3 model (Figure 9.7, 
Table 9.8, Table 9.9, and Table 9.10). These plans became our value stream 
map. The final phase of this value stream map is to standardize the work 
based on this new design. We expect to fully incorporate Lean Thinking 
into our quality processes.

TABLE 9.4 (continued)

Problem Analysis and Solutions

Step Problem Opportunity to Solution Kaizen No.

6 Patients wait for an 
approved 
procedure or 
discharge

Kanban and 
elimination/
combination 
of steps

Kanban for patients 
with approved 
procedures to move 
straight to the chemo 
area, leaving this step 
to patients with 
pending approvals 

1 and 3

7 Patient time inside 
chemo area can be 
combined to 
discharge

Elimination/
combination 
of steps

Discharge patient 
inside chemo, while 
finishing its infusions

5

8 Many patients have 
to wait to be 
discharged

5
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CONCLUDING REMARKS

The initial experience with Lean Thinking at HRVP-MOU was very 
encouraging. We were particularly impressed by how simple the most 

TABLE 9.5

Workload Comparisons between Current and Future States

Current State Future State

Source of Data 1st Shift 1st Shift

Medical appointments:
â•‡â•‡  New (moved to afternoon) 60 new patients/month 3 0
â•‡â•‡  Return 1,550 appointments/

month (2/3 at this shift)
50 50

Other appointments 500 appointments/
month

15 15

Support activities: 
information for visitors, 
relatives, etc.

Data collected for 
assignment

25 25

Phone calls (internal + 
external)

2,500 calls/month 60 60

Treatment approval/exam 
appointment

Chemo per day (reduced 
½, preapproved)

27 15

Patient discharge All appointments (minus 
chemo patient discharged 
inside chemo = 27)

68 41

Total A&R patients duties 
1st shift

248 206

TABLE 9.6

New Takt Time Calculations

Included one new attendant with ½ shift available time

3½ attendants (×) 4 hours shift (–) 30 min break: 3½ × (4 × 60) – (3½ × 30) = 735 min
Takt = 735 min/206 patients duties = 4 minutes per patient

New TAKT for medical appointments

3 physicians (×) 4 hours shift (–) 30 minutes break: 3 × (4 × 60) – (3 × 30) = 630 min
Takt = 630 min/50 appointments = 13 minutes per patient
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beneficial solution (the supermarket) was. Not only was it simple, it added 
no cost (except the time spent thinking and moving the furniture and 
equipment). Attendants are proud of the improvements they were able to 
create, and obviously they are happy with the lighter workload. Earlier 
complaints about excessive jobs and the need for more collaborators are 
completely gone. People are now asking about flow improvement, not 
resource improvement. The area selected was the right one: it had a lot 
of waste, a lot of people, a lot of work, and a lot of flow. We are genuinely 
excited with the results.

Patient registr. addm. Other appoint.
Support activities Phone call
Treat/Exam approv. Discharge

TAKT
3 min

Activities
0

2

4

6

8

10

12

14

(a) â•…

TAKT
12 min

Activities
0

2

4

6

8

10

12

14

Patient reg. + admit. Other appoint.
Support activities Phone call
Treat/Exam approv. Discharge
Medical appointment

(b)

FIGURE 9.5
Current state Takt times for (a) all activities and (b) medical appointments.

TABLE 9.7

VSM Results

VSM

Improvement

Minute (%)

Current Future Proposed Future Proposed Future

Value-added time â•⁄ 37 27 –11 –10 30 28
Non-value-added 
time 

â•⁄ 75 62 –18 –13 25 18

Lead time 112 87 –29 –23 25 23
Takt A&R area â•⁄â•⁄  3 â•⁄ 4 — â•⁄ +1 — 25
Takt medical 
appointment

â•⁄ 12 13 — â•⁄ +1 — â•⁄ 8
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Patient waits at
reception

1
Attendant calls patient and checks
appointment and data/documents

and retrieves patient chart at
Supermarket

(set up: file, exams,
x-rays outside the process)

Patient waits at
desk

Patient waits at
reception

Patient waits at
reception

2
Assessment

Pull Chart and
Patient from

A&R area

3
Patient goes to exam

room for
consultation

4
Patient goes to

A&R for review of chart
or discharge

5
Patient called

(or Pulled)
for chemo infusion/

application

Discharged

5a
End of chemo, chart

available for discharge
during chemo, discharged

inside chemo area

3c
Physician
discharges
patient to

Assessment

3a
Chemo?

3b
Approved?

Kanban

Yes

Yes

No

No

2a
Assessment makes chart

available to physician
Kanban to Chemo Area

for patients with approved
procedure

1a
Patient gets a

number — waits to
be announced

Chemo

No Chemo

FIGURE 9.6
The future state patient journey.
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10
Minimizing the Time from 
“Cooking Pot to Patient”

Judy-Ann Wybenga
Red Deer Regional Hospital Center, Alberta, Canada

PROJECT BACKGROUND

Organizational Profile

Nutrition and Food Services (NFS) has been a regional department since 
1995 and currently provides a full spectrum of clinical nutrition and 
food services in twenty-one hospitals and care centers across the David 
Thompson Health Region (DTHR).

The department administrative structure provides regional resources 
for site operations. It integrates nutrition and food services, site program 
needs, and planning and administration needs. The NFS administra-
tion team is made up of dieticians specializing in healthcare food service 
administration and clinical nutrition. The responsibility for day-to-day 
meal service delivery is decentralized to the site level.

The Red Deer Regional Hospital Center (RDRHC) has a centralized, 
cook–freeze production center. The existing meal delivery system at 
RDRHC is twenty-seven years old. Both the rethermalization (reheating) 
and meal delivery equipment need constant maintenance and are show-
ing extreme signs of wear, because of the years of constant use. This sys-
tem relies on holding rethermalized cooked foods in obsolete hot-holding 
steam tables. This hot-holding equipment is difficult to manage effectively 
and does not provide consistently hot meals to the tray line. Portioned 
meals are placed onto individual trays. These are then transported to 
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nursing units in unheated, poorly protected service carts. Food tempera-
ture is retained by using insulated plate bases and domes. Food quality is 
compromised during the tray assembly process. Also, there are lengthy 
transfers between each step in the process, and food often waits at the 
nursing unit before being served to patients.

The goals of this case study were as follows:

•	 Value stream mapping (VSM) of the current meal delivery system
•	 Brainstorming on how to minimize the time from “cooking pot 

to patient”

IMPLEMENTING LEAN

Current VSM for Meal Tray Delivery

RDRHC is a 365-bed acute care hospital built in 1980. NFS delivers meal 
tray carts to sixteen patient care areas. Meal trays are then delivered by 
nursing staff to the patient bedside.

Delays between cart arrival and delivery of trays to the bedside have a 
negative impact on food quality, especially the temperature of the food. 
Patient satisfaction scores are persistently low regarding food tempera-
tures. Also, food safety concerns arise when hot food is served after a 
cumulative delay.

The response by nursing to NFS taking over bed-to-bed tray delivery 
has been positive. NFS can plan the workload to minimize transport time 
between the kitchen and the bedside. A pilot project could be planned for 
unit 22, a thirty-six-bed unit.

After meal service, opportunities exist to better manage the workload 
and flow of carts back to warewashing. For example, one problem is that 
the turnaround time for meal cleanup can be delayed if nurses do not 
return the trays to the carts for pick up by NFS.

Improvement Expectations

We could address these problems by:
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•	 Improving the meals by serving them at the most palatable 
temperature.

•	 Improving patient satisfaction scores related to appropriateness of 
food temperatures.

•	 Validating time and cost of bed-to-bed delivery to achieve cor-
rect pay classification of staff. Wages for NFS are $15.42 per hour. 
Nursing wages range from $16.40 for an attendant to $20.19 per 
hour for a licensed practical nurse to $35.55 per hour for a regis-
tered nurse.

•	 Decreasing the turnaround time for full meal trays leaving the 
kitchen and for empty trays returning to warewashing.

•	 Enabling nurses to focus on meal setup and consumption activities 
that add value to patients once NFS has delivered the trays.

•	 Increasing staff empowerment and morale by teaching them how to 
solve daily problems using Lean methods.

•	 Enabling staff to utilize their skills and time more efficiently.
•	 Improving relations with Nursing.

Current Situation

We created process observation forms to gather data on weekday and 
weekend cart runs. The traffic volume and business in the hospital are 
markedly different on weekdays compared to the weekend. Collecting 
data for both permutations of cart delivery helped capture some useful 
quantitative and qualitative data. We gathered secondary data from direct 
observation and informal interviews.

The current state map (Figure 10.1) includes all elements of waste identi-
fied in each process step. The map outlines the total lead time, opportunity 
lead time, and Takt time for cart delivery.

Spaghetti diagrams give an indication of travel paths. Photos (Figure 
10.2, Figure 10.3, Figure 10.4, and Figure 10.5) reflect the time lost during 
various stages of the process: waiting for food items, waiting for the eleva-
tor, and waiting for nursing staff to deliver meal trays.

The VSM of the process gave us a visual platform from which to plan 
improvements. The service rate appears to align with customer demand 
reasonably well, although trays are pushed through the process. The 
information gained from this preliminary value identification will be 
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used to create a future state map and value stream plan in stage 2 of 
this assignment.

Future State VSM for Meal Tray Delivery

The initial goal of doing a VSM for the meal tray delivery process was based 
on the hypothesis that there was an unnecessary waiting time between 

FIGURE 10.2
One cart waiting for its companion before leaving the kitchen.

FIGURE 10.3
Cart waiting for the elevator.
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FIGURE 10.4
Cart waiting for delivery to the patient’s bedside.

FIGURE 10.5
Post-meal service—cart waiting to return to the dish room via elevator.
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tray line meal assembly, cart arrival, and tray delivery to the patient bed-
side. However, there were differences between how we thought the process 
worked, how it should work, and how it actually worked. For example, 
direct observation of six different meal periods did not show trays sitting 
idle once they left the kitchen. Moreover, there was limited variance in the 
time taken by five different employees in completing cart portering tasks.

Delays caused by delivery design limitations (such as transporting food 
in carts via elevators) were minimal. Nevertheless, the patient satisfac-
tion surveys confirmed that improvement opportunities abounded. It was 
stressed to the Lean team that what the patients were looking for was safe, 
hot, nutritious food delivered on time.

Stage 1 results shed light on how to maintain and promote food and 
temperature quality before carts leave the kitchen. Thus, stage 2 focused on 
maximizing temperature retention and patient satisfaction. This approach 
is in keeping with the cause-and-effect problem analysis (Figure 10.6).

The project goals were as follows:

•	 Improving consumption of meals, with foods served at the most pal-
atable temperature, rather than lukewarm

•	 Improving patient satisfaction scores related to appropriateness of 
food temperatures

•	 Decreasing turnaround time for full meal trays
•	 Validating time and cost of bed-to-bed delivery

Meals served at
less than optimal

temperatures

Lack of designated staff
on nursing unit; in spite
of observed availability

Only one designated
NFS

cart porter

Late trays mixed with
unit trays, altering

planned delivery route

Deadlines for meal
ordering not met leading

to ++ late tray orders

Miscueing for hot
specials on tray line, can

delay cart departure

Method Machines Materials

Running short of menu
items due to admissions
and diet order changes

Service elevators not
dedicated to NFS at
mealtime, can delay

cart delivery

Manpower ManpowerMethodMethod

FIGURE 10.6
Fishbone cause-and-effects diagram, nutrition and food services, RDRHC.
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Future State Map

The updated current map (Figure 10.7) is the proposed future state, includ-
ing improvement opportunities based on the five material flow processes 
detailed in stage 1.

Using the Kaizen process, the Lean team studied the process observa-
tion forms, current map, and spaghetti diagrams to brainstorm on specific 
and practical solutions to enhance the flow of trays to and from the units. 
Our focus was to minimize non-value-added steps that delay the move-
ment of trays at all process steps. We examined roles, responsibilities, 
and activities in the diet office and kitchen to see what the root causes of 
inefficiencies were and set improvement targets.

Production

•	 Can the hot catering list for short-order specials and add-ons beyond 
the established choice menu of the day be minimized?

•	 Are initial cooking activities set “just in time” for tray line startup?
•	 Are hot menu items cooked in batches and pulled as required to the 

tray line steam tables?
•	 Are recorded temperatures of hot menu items at the steam table pre- 

and post-tray line within an acceptable range?

Setup Tray Line

•	 Do all positions on the belt do a self-check that they are ready for 
assembly with all the necessary tools and food items in place?

•	 Could cutlery be pre-wrapped? What else could be preassembled?
•	 Are preheated alacite plates checked for warmth?
•	 Would a two-bin Kanban system for tray line supplies facilitate the 

establishment of a just-in-time inventory of required items?

Assemble and Load Trays

•	 Does the checker live by the goal that “the tray line must never stop”?
•	 Is there a better way to cue the cook for preparing hot short-order 

menu item specials?
•	 Are cloth cart covers adding non-value-added time to the process?
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•	 Do the current insulated Aladdin bases and domes keep the food at a 
palatable temperature after plating and during transport?

•	 Should “late tray” assembly be separated from unit-by-unit assembly?
•	 What are the bottlenecks that stop the meal trays from flowing from 

the tray line to the cart to the unit to the patient?
•	 Could post-tray line audits be conducted to problem-solve on all 

events that delayed meal assembly?

Transport Carts to Units

•	 Are the twenty-five-year-old carts and cloth covers ready for 
retirement?

•	 Should late tray meal delivery be done separately from unit deliveries?
•	 Could carts be delivered one at a time without additional labor cost?
•	 Are the tugs a necessary tool for cart delivery?
•	 Should one of the service elevators be dedicated to NFS at mealtime?
•	 Do the units need an audiovisual signal when carts arrive at the unit?
•	 Do the current travel patterns for cart delivery make sense?

Transport Trays to Bedside

•	 Are carts difficult to maneuver and steer?
•	 Who decides which nursing unit staff helps with meal tray delivery?
•	 How and when do trays get reloaded on the carts after meal service?
•	 Should NFS and Nursing partner on meal tray audits to monitor 

food quality and temperature?

A series of three meetings with the Lean team led to the creation of a 
detailed project improvement matrix. The team agreed that implementing 
5S on the tray line would improve organization and efficiencies to promote 
flow and prevent tray line stoppages. Based on the Lean principle of “get-
ting it right the first time,” it became clear that in terms of meal service, 
correct diet order entry from the nursing units is essential.

Value Stream Plan

The ideal state, as formally proposed on three occasions to senior admin-
istration, would be to renovate the tray line for cold meal assembly with 
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meal rethermalization taking place on the units at a time selected by the 
unit in collaboration with the patients. The capital funding request to 
undertake such a major renovation has yet to be approved.

Process observations revealed that there appears to be sufficient nursing 
staff capacity to deliver and retrieve patient trays from the bedside. For a 
thirty-six-bed unit, five or six staff can easily distribute trays within six 
minutes. Our unexpected conclusion is that adding extra NFS staff to the 
process would not add value. In other words, the correct classification of 
staff to complete meal delivery is available. It is important that both NFS 
and Nursing be fully engaged in the process of patient meal service.

NFS needs to create and mobilize a shared commitment for meal deliv-
ery tasks with Nursing. As a starting point, joint audits of meal trays would 
provide ongoing feedback on how to improve our meal service with the 
emphasis on minimizing the timeframe from “pot to patient.”

RESULTS AND LESSONS LEARNED

Our attitude and approach to process excellence must be based on the idea 
that we are working for the patient. In the ideal state, our patients would 
drive process improvements. Lean Thinking provides systematic ways to 
improve quality and make workforce improvements with our current pro-
cesses and equipment.

We will undertake a number of projects to capture mapped improve-
ment opportunities. All projects are in keeping with process flow, produc-
ing food closer to demand, and getting meal trays to the patient bedside 
at the most palatable temperature. Our focus on this goal will positively 
affect patient satisfaction scores and decrease turnaround times for tray 
leaving and returning to NFS. Ultimately, our prioritized improvement 
plans are in keeping with our NFS patient-driven mantra that “Good food 
is good medicine.”

The staff selected to participate in this Kaizen event have responded 
positively to the use of Lean Thinking to solve our daily operational chal-
lenges. NFS has made an excellent start in defining project improvements 
and making action plans to work on process improvements. The Lean 
team will continue to work together and share improvement results with 
the entire department. The Lean Thinking journey has definitely begun, 
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grounded in the belief that involvement leads to ownership, which leads to 
commitment, which leads to success.

Lean Team Details

The five-member team is a cross section of people from within the process 
being mapped: Shauna McGillicky, NFS manager; Sandra Schafer, NFS 
manager; Tammy Pearson, food service worker (meal tray cart delivery); 
Sylvia Holmes, floor aide (nourishment delivery); Judy-Ann Wybenga, 
senior regional manager; Lynn Lee, unit 22 unit manager; and Neda 
Kretschmer, regional director of NFS.
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11
A Journey in Lean—Bringing about 
Change, Improving Quality for the 
Patient, and Developing the Culture 
of a Healthcare Organization

John Coleman and Tim Franklin

PROJECT BACKGROUND

This chapter is about an innovation in a National Health Service (NHS) 
acute trust in the West Midlands, U.K.—Good Hope Hospital at Sutton 
Coldfield. In autumn 2006, Good Hope was typical of many acute trusts 
in the United Kingdom. A hospital with some 500 beds and some 3,000 
staff, Good Hope Hospital was grappling with complex of systems, mul-
tiple demands, targets, and limited resources.

So, like Chaucer’s Canterbury Tales, this chapter charts not only the activ-
ities and process improvements, but also the personal journeys of a group 
of people—clinicians, managers, and nurses—who were instrumental in 
bringing about change, improving quality for the patient, and ultimately 
developing the culture of a leading U.K. NHS healthcare organization.

We acknowledge just some of the stakeholders in this project: Simon 
Dodds, Dr. Alastair Williamson, Liz Hamilton, Hanneke Huyskens, 
Caroline Mooney, Helen Pickard, Helen Charters, Jim Hearn, Dr. Hugh 
Raynor, Jo Chambers, Lyse Edwards, Lewis Deal, David Bowden, and 
the current board and senior management team at Heart of England 
Foundation Trust (HEFT).
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Introducing Lean Thinking

Like most opportunities in life, a chance meeting played its part. We met 
with Simon Dodds in May 2006. Simon was running a seminar about 
improving patient quality through process redesign. This in itself seemed 
a curious activity for a vascular surgeon to undertake. But after some dis-
cussion with Simon, it was clear that he had been successfully applying 
elements of Lean in his work as a surgeon for some time. The conversa-
tions with Simon developed during the summer of 2006. This eventually 
led to us presenting to a cross section of the staff at Good Hope Hospital 
in the late summer.

It was at this point that the general manager in charge of surgery, Lyse 
Edwards, picked up the baton and championed the cause from a manage-
ment and strategic perspective. Lyse was already familiar with the advan-
tages of Lean in a healthcare setting. Also, with the awareness and benefits 
created by Simon’s work, there was an increased motivation to apply Lean 
Thinking at Good Hope Hospital. We had already outlined our model 
of Lean skills transfer and support with the operational staff—the clas-
sic bottom-up approach. Simultaneously, managers such as Lyse, Lewis 
Grant, and the chief executive at this period, Jo Chambers, were applying 
the top-down support.

September 2006 saw the confirmation of the first pathway for Lean—the 
fractured neck of femur. In the outside world, the autumnal leaves may 
have been falling and nature was preparing to batten down for the win-
ter; but inside Good Hope Hospital, new energy was stirring as the teams 
formed in readiness for Lean.

IMPLEMENTING LEAN

Fractured Neck of Femur

The staff at Good Hope had already identified that patients with a frac-
tured neck of femur represented a vulnerable group. Usually they were 
elderly patients with a potentially complex mixture of social needs and 
medical conditions. A healthy outcome for the patient therefore required 
the concerted expertise of a large number of staff at Good Hope.
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We had to have clear goals by which to judge success. At a stakeholder 
meeting, we created the overarching goals:

•	 Increase speed from the accident and emergency department (A&E) 
to the ward

•	 Increase admissions to trauma beds
•	 Increase speed from the ward to the theater
•	 Increase proportion of patients discharged home
•	 Improve outcome (reduce mortality rates)
•	 Improve bed utilization (reduce length of stay)
•	 Improve the staff and patient experience

The last objective was the most important; all the others were the contrib-
uting factors.

New Skills, New Knowledge

The model of Alturos is simple: we add new skills and knowledge to the 
excellence and wealth of technical competencies that already exist in 
any healthcare setting. The tools and techniques of Lean are valuable, 
but they are not the complete story and they do not guarantee success 
on their own. Other skills of change management are vital if Lean is 
to succeed.

A number of Good Hope staff, from all disciplines, “stepped up to 
plate” and volunteered to become change agents in Lean. Among those 
in the first wave were Dr. Alastair Williamson, a consultant anesthetist; 
Hanneke Huyskens, a nurse by training and a service improvement man-
ager; Liz Hamilton, a nurse and midwife by training, who in 2006 was 
head of capacity. Simon Dodds and Lyse Edwards were also part of the 
champions team.

Value Stream Investigation

After developing new skills and knowledge, we then undertook the value 
stream investigation (VSI) in late September 2006. The value of the VSI 
should not be underestimated. It is more than brown paper, “sticky notes,” 
and analysis of steps and data. The real value is to create agreement 
between all staff and a common understanding of the sheer complexity of 
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patient pathways. In short, it is the start of the critical cultural change so 
often overlooked in Lean.

The home for the four-day VSI was a training and common room in the 
anesthetics department at Good Hope Hospital. It was near ward 15, the 
orthopedics ward, and also was central in the hospital. The area was large 
enough to accommodate the teams and also spacious enough for present-
ing the daily findings to a larger audience.

The VSI was started with tangible senior management support. Jo 
Chambers gave the opening presentation to the cross-functional team: 
orthopedic surgeons, orthopedic ward nurses, and staff; porters; change 
agents; managers and administrators; and IT and infomatics people. It 
was clear that this was not just “yet another change program.”

Throughout the four days of the VSI, there were different responses and 
psychological reactions. This was a perfectly normal dynamic, and part 
of the process of accepting change. Some staff reached common agree-
ment swiftly; others took more time. Indeed, there were often periods of 
heated debate.

What was clear early on in the VSI process was that the patient ben-
efited from a rapid identification and confirmation of a fractured neck of 
femur and subsequent streaming to the right ward and trauma list. We 
also needed associated standard criteria for streaming the postoperative 
patients for rehabilitation and discharge. However, the further complex-
ity of clinical issues and patient requirements, and therefore the correct 
streaming, took some time to resolve. A physician in elderly care, Dr. Helen 
Chamberlain, undertook some work in this area with her colleagues and 
created what was, in effect, a standardized work approach to this issue.

The evidence of the initial VSI mapping showed two very different and 
distinct dynamics of the fractured neck of femur pathway. The stream 
from A&E to preoperative to theater and then to postoperative patient 
stages was sequential and a “relatively well-behaved” function—but with 
clear areas for transformational redesign. However, the discharge section 
of the pathway was complex with different time scales, according to the 
discharge stream (Figure 11.1).

The team settled on improving the flow of patients from the A&E to 
the forty-eight-hour postoperative phase as the focus of the first rapid 
improvement activity (RIA).

The RIA team introduced the following major changes in the first phase:
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•	 A preallocated and protected fractured neck of femur slot on the 
daily trauma list for theaters

•	 A dedicated six-bed bay on the orthopedic ward for pre- and postÂ�
operative assessment and monitoring

•	 Standard work and agreed standard operating procedures within a 
multidisciplinary team for the dedicated area

•	 Pull systems that triggered vital activity such as radiology support

The Second Rapid Improvement Event—December 2006

The team reconvened in early December 2006 to start work on the dis-
charge to the community (or home) element of the pathway. This involved 
other agencies, such as the PCT. At this point, Caroline Mooney, from the 
local Birmingham East and North Primary Care Trust, became involved. 
She said:

This was a refreshing exercise. Two important parts of the healthcare sys-
tem working together to speed up the patient discharge. It’s about getting 
the patient experience and getting patient back to home, etc. The boundary 

‘Current State’ Data Gathered 

A&E PRE-OP �eatre

TT = Touch Time
WT = Waiting Time 
ET = Elapsed Time

Home

Placement

1.2 hrs. 1.86 hrs. 4.75 hrs.
34.2 hrs. 45 hrs. 2.06 hrs.
35.4 hrs. 47 hrs. 6.81 hrs.

Total TT:   7.81 hrs. = 0.33 days
Total WT: 81.26 hrs. = 3.39 days
Total ET:   58.42 hrs. = 2.43 days

BLT

0.29 days 

13 days 

14 days 

0.29 days

28 days 
27 days 

0.33 days

45 days

44 days

FIGURE 11.1
The current state of the fractured neck of femur pathway, from A&E to discharge. Courtesy 
of Hanneke Huyskens.
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is an artificial one in reality. It’s obvious now but the whole system has to 
work in unison. (Caroline Mooney, December 2006)

The RIA outcomes at this juncture were as follows:

•	 Clinical: Standard criteria for streaming postoperative patients 
through the pathway

•	 Information: Standard information hand-off between the various 
groups and stakeholders

•	 Information technology: The design of a standard information hub 
as a “pull” system to support the stakeholders in patient discharge

RESULTS AND LESSONS LEARNED

Early results were very promising. In an internal newsletter of December 
2006 (Figure 11.2), the proportion of patients with fractured neck of femur 
now admitted to ward 15 was 83 percent (post-RIA), compared to 32 per-
cent (pre-RIA). This early evidence appeared to confirm that the “pull” 
system of the assessment bay was working—there were fewer patient 

360

A&E-to-Ward
Control Chart

A&E-to-Ward
Before LCL
Before UCL
After UCL
After LCL

300
240
180
120

60
0

0 10 20 30 40 50 60 70
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Outliers
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M
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s

80 90 100 110 120

FIGURE 11.2
Early indications of success, December 2006. From the Good Hope Hospital newsletter.
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outliers on other wards. In addition, there was an associated reduction 
(25 percent) in time taken to get from A&E to the assessment area. At this 
time, however, there was not enough data to assess the impact on length 
of stay.

The early, qualitative impact was also evident. There were fewer patient 
transfers, and doctors were not making unnecessary journeys to the out-
lier patients. Other factors were noted by the staff:

I’ve seen other change activity before, but never with the speed and focus of 
this project. It’s also refreshing that it is we, the staff, who are driving this, 
with the VSI and future state giving us solid evidence and direction for the 
change. (Nurse, ward 15)

Evaluation

Simon Dodds then undertook a detailed evaluation in September 2007, 
one year after the original VSI and subsequent redesign. Simon’s assess-
ment indicates that, as an illustrative run chart example, the patient 
admission time to assessment area did decrease because of the “pull” 
system of ward 15 (Figure 11.3). There was an increase in the “right first 
time” yield rate of the process, because more patients with fractured 
neck of femur were Â� correctly routed to trauma beds. Also there was an 
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Lead Time <4 hrs increased from 83% to 92%

FIGURE 11.3
Indicative evidence—a reduction in admission times to ward. Courtesy of Simon Dodds, 
Heart of England NHS Foundation Trust.
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associated reduction in outliers in nonorthopedic wards or blocking of 
elective orthopedic beds.

However, it was also clear that a very valuable, quality outcome was the 
reduction in mortality rates. Simon used Dr. Foster data from July 2005 to 
July 2008. There would appear to be a stable reduction in the average hos-
pital standard mortality ratio (HSMR) that correlates with the fractured 
neck of femur work started in December 2006 (Figure 11.4).

Power of Communications during Lean

One of the many benefits of the VSI and subsequent RIAs at Good Hope 
was to broadcast, throughout the hospital, the patient and staff value of 
the Lean fractured neck of femur project. The teams were using e-mail and 
personal “persuasion” to entice colleagues to the briefing sessions.

But it was clear that there were more opportunities and channels of com-
munications than e-mails. And so the road show was born. The team cre-
ated a mobile storyboard, which was placed in the main corridor outside 

36333027242118
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FIGURE 11.4
Indicative reduction in HSMR in the fractured neck of femur pathway. Courtesy of Simon 
Dodds, Heart of England NHS Foundation Trust.
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ward 15. Like a medieval market play, it certainly achieved its objective: 
staff and patients stopped and listened.

Simon Dodds was the “attention grabber” as he performed his jug-
gling tricks; then the rest of the team would explain to the growing 
audience the activity and benefits of the project. Unusual? Yes, but it 
galvanized other staff and it certainly injected some much needed “seri-
ous” fun when energy levels were dropping. It also sent out a more subtle 
cultural message: here was a group of professionals (nurses, a surgeon, 
an anesthetist, and managers) all working on a focused, patient proj-
ect, and traditional hierarchy and functional demarcations seemed to 
be suspended.

The senior management team at the time was also giving visible support 
and credibility to the project. During late autumn 2006, Jo Chambers had 
moved to a new post in another trust. David Bowden was then appointed 
to the position of managing and medical director at Good Hope Hospital. 
David picked up the baton in supporting Lean. He encouraged staff, through 
newsletters and personal conversations, to attend the feedback sessions and 
support Lean. He was also visible at many of the feedback sessions. Other 
internal newsletters were carrying the story. Local press coverage also took 
the story into the community served by Good Hope Hospital.

The power of clinical support and visible communications in Lean 
healthcare projects can never be underestimated. Clinicians, naturally, 
are a very influential group. At Good Hope Hospital, the foundation work 
of Simon Dodds meant that there was genuine interest from a wide group 
of clinicians in these early stages. As external consultants, we can some-
times find it a challenge to persuade clinicians that Lean is about getting 
patients to the value points of a healthcare system faster and smoothing 
out the flow. It is not about challenging their professionalism, but about 
bringing the clinical skills to the patient more rapidly and removing the 
layers of complexity. Many of the clinicians lead from the front at Good 
Hope Hospital. The support and practical involvement of Dr. Williamson, 
Simon Dodds, Liz Hamilton, and Hanneke Huyskens have already been 
mentioned. Another clinician was Dr. Paul Johnson, a colleague of 
Dr. Williamson in the anesthetics department at Good Hope Hospital. 
Dr. Johnson and Dr. Williamson led feedback sessions to large and influ-
ential groups during the fracture neck of femur project. Their overt sup-
port underscored and validated the process.
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Where Next?

Like all journeys, there are respites and pauses to take stock, check the 
compass bearing, … and then head off again. The heading off again came 
in February 2007 when Good Hope Hospital wanted to use Lean to focus 
on its acute respiratory patient pathway. The physician, Dr. Tim Fletcher, 
and ward sister, Anna Howell, had observed the fractured neck of femur 
project and were convinced that applying the same Lean principles would 
help their patients.

Spring 2007 saw another group of change agents being developed, ready 
for their Lean journey. Simon Dodds and Dr. Alastair Williamson were 
just as keen to support this new project. Interestingly, Liz Hamilton was 
taking a very active role in training staff and she worked alongside Alturos 
in this project. This was to be a turning point in Liz’s career, as we shall 
see later.

After the acute respiratory pathway, it was evident that internal momen-
tum for Lean was building and that more internal capacity was required. 
So we went on to develop more trainers in Lean at Good Hope Hospital. 
Liz Hamilton, Hanneke Huyskens, Caroline Mooney, and Anna Howell 
were the vanguard for the Alturos “Train the Trainer in Lean” project in 
May 2007.

During this period, Good Hope Hospital was also to be integrated 
with nearby Heartlands Hospital and Solihull Hospital to form the larger 
HEFT. This was to have another positive effect on the Lean activity at 
Good Hope, which is explained later.

The Tipping Point

In his book Tipping Point, Malcolm Gladwell (2000) describes how small 
things make a big difference and how “epidemics” can emerge from these 
small actions. Other scientists describe these phenomena in terms of 
nonlinear, complex adaptive systems, critical mass, or Lorenz’s “butterfly 
effect.” It really does not matter how we categorize them. What is impor-
tant is that there appears to be a natural law that cannot be ignored. The 
next section describes that natural law at work in Good Hope Hospital 
and how Lean really took off.
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Lean Academy

Good Hope Hospital was no exception to this seemingly natural law. 
During midsummer 2007, Alturos staff and Good Hope people were 
developing the next and by far the largest and most ambitious phase so far 
in their Lean journey. The feedback from patients and staff from the two 
previous projects was such that further pathways were being selected for 
Lean. At the same time, Liz Hamilton was moving more and more into a 
training role. She was already working with us in an informal role—but 
that role was about to be formalized as an internal Lean Academy was 
sanctioned by the HEFT senior management.

A Retrospective

It is tempting to use the well-known phrase from the Monty Python “Four 
Yorkshiremen” sketch that goes along the lines of “…who would have 
thought it?” But that phrase does sum up our view of the personal and 
organizational journey traveled by Good Hope Hospital staff in a little 
over two years. It was an intellectual and cultural journey of individuals 
and teams that has created many new organizational values.

In November 2008, the Good Hope Lean Academy moved to an even bet-
ter home. It has new training rooms and dedicated areas for project devel-
opment. It links with the other HEFT Lean Academies in joint projects. 
Alturos has worked with Liz in developing nearly 200 change agents and 
we have then gone on to support the teams with over eleven Lean pathway 
projects. These change agents have developed innumerable Lean projects 
of varying magnitude. Liz is now firmly established—along with manager 
Jim Hearn, Bruce Gray, and Ann Eason—in developing the next genera-
tion of Lean change agents. The next Lean journey step is not far way. We 
aim to use a goal deployment activity (what Alturos calls Pathfinder) to 
connect the dots and ensure that corporate objectives and Lean projects 
are linked.

In sum and substance: the Lean journey at Good Hope Hospital is a 
powerful example of what an innovative NHS trust can do. But Lean is 
simply a vehicle and means for change; it is not the end. It is the motiÂ�
vation of caring individuals, sound local and corporate leadership, and 
cultural change that are the vital ingredients.
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12
Process Improvements to Reduce 
Operating Room Cancellations

Mimi Kokoska, Samuel B. Welch, and Teresa Stevens
Central Arkansas Veterans Healthcare System, Little Rock, Arkansas

PROJECT BACKGROUND

Project Goal

The goal of the Lean operating room (OR) cancellation workgroup was 
to reduce OR cancellations at the Central Arkansas Veterans Healthcare 
System (CAVHS). The term “OR cancellation” refers to cancellation of a 
scheduled surgical patient.

Project Selection

The surgical services at CAVHS comprise multiple surgical specialties 
including cardiac, general (GS), neurosurgery, eye, dental, orthopedic 
(ortho), otolaryngology–head and neck surgery (ENT), peripheral vas-
cular (PV), plastic, podiatry (POD), thoracic surgery (TS), and urology. 
OR cancellation rates varied significantly between subspecialties. The pre-
operative processing and preparation of surgical patients differ between 
the subspecialties, partly because of the distinct differences in clinical 
requirements. For example, bowel preparation is frequently required in 
GS patients, whereas different preoperative preparation may be necessary 
in POD or ortho patients. Therefore, we anticipated that although there 
would likely be components of the preoperative process and preparation 
that are ubiquitous for all surgical patients, it would be best to focus on a 
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particular subspecialty. This would enable us to conduct a thorough exam-
ination with specific recommendations for a particular area. Of course, if 
improvements were identified that were applicable to other or all subspe-
cialties, we planned to recommend implementing them service-wide.

Rationale for Project Selection

The area initially chosen for improvement was GS, because a review of 
the data indicated that this was the subspecialty with the greatest number 
of cancellations (84 of 528; Table 12.1); in other words, GS had a 16 per-
cent cancellation rate from October 2007 through January 2008. Its impact 
value (as calculated by cancellation rate multiplied by the total volume) 
was the highest for all the surgical specialties.

However, after the endoscopy component was excluded from GS, we 
found that the GS OR cancellation rate was 11 percent (31 cancellations of 
291 total cases; Table 12.1). The endoscopy OR cancellation rate was 22 per-
cent (53 cancellations of 237 total cases). Because endoscopy was already 
being evaluated through the chief of staff office for process improvement, 
we decided it would be redundant for the Lean OR cancellation work-
group to focus on endoscopy. After factoring out endoscopy from GS, we 
reevaluated the data to see which surgical area had the greatest cancella-
tion impact factor (highest cancellations and patient volume).

During this same time period from October 07 to January 08, orthope-
dic surgery had a cancellation rate of 14 percent (53 cancellations out of 
374 total cases). Although thoracic surgery had a higher cancellation rate 
at 27 percent, the impact value (0.27 × 33 total cases) was less than that for 
orthopedic surgery (0.14 × 374 total cases). In addition to having the high-
est impact value, anesthesia and ambulatory surgery representatives agreed 
that OR cancellations in orthopedic surgery occurred frequently, which 
resulted in significant problems in OR utilization. Therefore, we decided 
to direct our efforts at improving orthopedic surgery OR cancellations.

Importance of Project to the Veterans Health 
Administration (VHA) and CAVHS

The six VHA value domains are quality, access, satisfaction, functional sta-
tus, community health, and cost effectiveness. The leadership and facili-
ties are measured by how they perform in these domains. The Lean OR 
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cancellation project is important to VHA and its stakeholders because it 
affects all these domains. In addition, OR cancellations are a part of the VHA 
FIX initiative, which is a national inpatient flow improvement initiative. 
This underscores the importance VHA has placed on OR cancellations.

Anticipated Improvements from Project

We predict that with the implementation of Lean in this project there 
will be reduced human effort, reduced need for operational space, 
decreased capital investment, fewer wasted materials and services, and 
increased patient throughput. As a result of these improvements and goal-
Â�oriented teamwork throughout the project, we expect greater customer 
and employee satisfaction.

There will be less human effort because there will be fewer cancellations 
to process. If a patient is canceled in Ambulatory Surgery right before he 
or she is supposed to be taken into the OR, there is a good chance the fol-
lowing processes have occurred: (1) intravenous line and fluids already 
hung and will need to be removed; (2) the OR informed consent process 
completed and form signed; (3) the OR nursing and technical staff likely 
already set up the OR for the case; (4) a completed preoperative surgical 
history and physical examination; (5) a completed anesthesia preoperative 
assessment and note; and (6) if the patient does not end up completing 
the surgery within thirty days of the completed blood work or informed 
consent, the patient would need to have the lab work repeated and recon-
sented for the procedure if it is rescheduled. All these human efforts 
become wasted when surgery is canceled.

A reduction in OR cancellations would improve the utilization of ambu-
latory surgery space, operating rooms, and operating room personnel. 
This will also reduce or defer the need for additional operating rooms. The 
cost to build one operating room is approximately $1.6 million.

At CAVHS, a patient is defined as “scheduled for surgery” if the patient 
appears on the final surgical schedule at 2:00 p.m. the day before the sur-
gery date. The patient is defined as “canceled” if he or she is removed from 
the surgery schedule any time after 2:00 p.m. the day before the surgery 
date. If a patient is canceled from the operating room schedule, this results 
in underutilization of ambulatory surgery beds and ORs. Essentially, in 
most canceled cases, there is not enough time to replace the abandoned 
spot with another outpatient case.
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IMPLEMENTING LEAN

Approach and Initial Planning

Roles and Contributions of Team Members

Mimi Kokoska was group leader from workgroup inception through July 
2008. She has continued to monitor and analyze processes and provided 
guidance to the group into September 2008. Her contributions included 
setting agendas for the meetings and helping to define the goal of the 
workgroup. She also provided a Lean overview to the workgroup, because 
most members were not knowledgeable about Lean initially. She drew 
the current state map of the OR scheduling and preoperative process and 
she subsequently led a subgroup in reviewing sixty-nine medical records. 
Dr. Kokoska also led the workgroup in determining which interventions 
would provide the most positive impact in the three categories. She then 
monitored and followed up with individuals to verify the processes were 
in place.

Samuel Welch was group leader from August 2008 through September 
2008. He provided valuable guidance to workgroup discussions. He also 
helped to refine the surgery history and physical template to include patient 
telephone contact so the preoperative telephone calls could be completed 
through a recently updated telephone number.

Teresa Stevens extracted the OR cancellation data, which allowed the 
workgroup to analyze the reasons for cancellation. She assisted with 
reviewing the sixty-nine medical records and modifying the reasons for 
cancellation accordingly. She also collected and tallied patient check-off 
lists on a weekly basis, beginning in July. She provided the workgroup 
with the monthly outcomes report from July through December 2008.

Other contributing team members included Steven Lee, Leslie Gayle 
Wildhagen, David Paladino, Nell Jackson, Anne Mancino, Kathy Thornton, 
Annette Prieur, and Theodora Terlea.

Team Communications

The Lean OR cancellations workgroup initially had two members who 
were familiar with Lean management concepts. These two individuals 
(Dr. Kokoska and Dr. Welch) were members of the Lean steering 
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committee, and they voluntarily committed to the Lean OR cancellations 
workgroup. Before the first meeting, Dr. Kokoska contacted the rest of 
the workgroup members individually to personally review the goals of the 
workgroup and to ensure the members were interested in actively contrib-
uting to the workgroup. A written statement of the group goals with an 
agenda outline for the first meeting was e-mailed to the entire workgroup. 
The first meeting began with a brief Microsoft PowerPoint presentation 
about Lean Thinking. Then the group developed the preoperative schedul-
ing current state map.

Between the twice-a-month workgroup meetings, e-mails were fre-
quently used to communicate within subgroups and external CAVHS 
staff who were recruited to assist with specific efforts or process modifica-
tions. In addition, subgroups had impromptu conversations or meetings 
with Dr. Kokoska to vet questions, concerns, or ideas between workgroup 
meetings. These interim meetings allowed the group to modify the pro-
cesses immediately, instead of having to wait weeks for the next meet-
ing. This helped to expedite the implementations and allowed the group 
to start the interventions in early June. Since the preoperative processing 
usually occurs within thirty days prior to the scheduled surgery date, it 
was clear that the outcomes of any intervention would not be evident until 
approximately one month later.

Lean Tools and Practices

The group aimed to achieve the five core goals associated with Lean 
Thinking: (1) identify and enhance process value streams; (2) track and 
reduce waste; (3) modify process flow in order to reduce OR cancellations; 
(4) aim for continuous improvement and perfection; and (5) work toward 
achieving seamless integration with all parties in the process.

The group believed that the best strategy to utilize Lean effectively was 
first to develop a current state map and process flow diagram. In doing so, 
it became clear that timed studies were not going to help achieve a reduc-
tion in OR cancellations because the goal was to reduce OR cancellations, 
and not to decrease cycle times. The OR cancellation rate during the pre-
ceding period (07/1/07 to 12/31/07; Table 12.2), was used as the baseline 
reference for OR cancellation data and for comparison with subsequent 
post-intervention results. The group used standardization of work to 
optimize the preoperative counseling and education process and surgery 
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confirmation process. In addition, 5S was used throughout the period first 
to initiate the review, then to improve the processes, and finally to ensure 
continuous improvement and compliance.

The following Lean tools and practices were used to improve process flow.

	 1.	Process Flow Diagram
		  Process flow diagram (PFD) enabled ortho to change its processes 

from a push to pull system. The group developed a current state map 
of the preoperative processing of orthopedic surgery patients. This 
enabled us to walk through the service as a user from beginning to 
end, and develop a visual map of the information flow and materials 
exchanged during the entire process. It provided a means for identi-
fying non-value-added steps or activities and a visual understanding 
of the unique aspects of medical and scheduling needs of orthopedic 

TABLE 12.2

Orthopedic Surgery Cancels FY08 (through 3/31/08)

Patient Cancellations Pt status

Cancel Reason IP OP Grand Total

Anes change in staff opinion   â•⁄ 1 â•⁄ 1
Anes needs further workup or not seen in preop â•⁄ 2 â•⁄ 7 â•⁄ 9
Emergency case supersedes   â•⁄ 1 â•⁄ 1
Lab drug screen positive   â•⁄ 2 â•⁄ 2
OR instruments not available â•⁄ 1 â•⁄ 1 â•⁄ 2
OR lack of staff â•⁄ 1 â•⁄ 1 â•⁄ 2
OR lack of time   â•⁄ 2 â•⁄ 2
Pt abnl coagulation times â•⁄ 1 â•⁄ 2 â•⁄ 3
Pt abnl lab values   â•⁄ 2 â•⁄ 2
Pt change condition/sick â•⁄ 3 â•⁄ 6 â•⁄ 9
Pt changed their mind â•⁄ 2 â•⁄ 2 â•⁄ 4
Pt no show   â•⁄ 4 â•⁄ 4
Pt not NPO   â•⁄ 5 â•⁄ 5
Pt site compromised â•⁄ 1 13 14
Pt transportation   â•⁄ 2 â•⁄ 2
Surgeon lack of staff â•⁄ 1 â•⁄ 1
Surgeon prosthesis not avail   â•⁄ 2 â•⁄ 2
Surgeon surgery not indicated â•⁄ 1 â•⁄ 2 â•⁄ 3
Grand total 13 55 68

Data Source: V16 DW as of 3/31/08.
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patients. We could then determine the interventions that would 
address the principal reasons for cancellations while not requiring 
additional human resources, OR rooms, or capital.

	 2.	Standardized Work
		  We used standardized work to optimize the activities of the orthoÂ�

pedic advance practice nurses (APNs) and PAs, the ambulatory 
surgery preoperative telephone communications, and the docu-
mentation used in the preoperative process. The preoperative tele-
phone call from an ambulatory surgery nurse to a scheduled surgery 
patient normally occurs on the day before surgery (after 2:00 p.m. on 
the day prior to scheduled surgery). Because any scheduled surgeries 
that are removed from the schedule after 2:00 p.m. on the day prior 
to surgery are deemed cancellations, any patient who decided to not 
proceed with next day’s surgery or was identified as suboptimal for 
surgery (because of anticoagulation, for example) during the preop-
erative telephone call was subsequently removed from the schedule 
and was already by default an OR cancellation.

			   One Lean intervention was to move the preoperative telephone call 
to two to three business days before the scheduled date of orthopedic 
surgery. The ambulatory surgery preoperative nurses also noted that 
in many cases they could not reach the patient to communicate the 
preoperative instructions and confirmation because they could not 
identify a correct patient telephone number in the medical record. 
Many times, the telephone number that was listed on the patient 
information page of the electronic record was incorrect.

			   A second Lean intervention was to insert a current telephone 
prompt in the surgery preoperative history and physical template, 
which is completed when the patient is initially scheduled or seen 
for surgery. This template is used throughout the entire surgical ser-
vices, so this improvement would help all surgical subspecialties. 
The ambulatory surgery nurses now had a place to locate a current 
contact number quickly.

			   The ambulatory surgery nurses used a general telephone call tem-
plate for all surgical services. The template reminded the patient to 
avoid eating or drinking and a few other general instructions. A 
Lean intervention was to standardize the preoperative telephone 
call template for orthopedic surgery patients to ensure these preop-
erative instructions were consistent with the preoperative education 
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they received from the orthopedic staff. Through discussions with 
the ambulatory surgery nurses, the preoperative telephone template 
was tailored to ensure consistency and reinforce the instructions 
previously provided by the ortho APNs and PA.

			   These standardized templates helped to decrease variation and 
inconsistency and, therefore, increase quality levels in the steps 
and tasks within the preoperative process. It also helped to ensure 
higher levels of safety because anesthesia and ortho guidelines were 
incorporated into the standardized work. The quality of patient 
communications improved by increasing the meaningfulness of the 
standardized content in the templates.

	 3.	5S
		  We applied 5S, the five-level standard for organizing the ortho pre-

operative work environment. First, we used 1S (Sort) to eliminate 
unnecessary information in the preoperative educational materials. 
Then we used 2S (Set in order) to organize the interventions to ensure 
the majority of reasons for cancellations were addressed. All services 
or individuals who had an impact on these areas were included in the 
process improvement. This was followed by 3S (Shine), in which we 
tested the templates for a few weeks and modified them to eliminate 
unclear or unnecessary text. We used 4S (Standardize) to increase 
consistency in all the preoperative counseling, education, and pre-
operative telephone call information. Throughout the process, we 
applied 5S (Sustain) to maintain an environment of continued com-
pliance. This was accomplished by continually analyzing ongoing 
data and reporting the results to the group, while modifying tem-
plates or processes as needed and acknowledging ongoing contribu-
tions and achievements by individuals and the workgroup.

Steps to Enlist Stakeholder Support

The Lean OR cancellation workgroup members were provided with an 
overview of Lean principles. The goal of the workgroup was outlined at 
the first meeting. The additional stakeholders who would be affected by 
the changes were informed about the goals and modifications being con-
sidered by the workgroup. The chief of orthopedic surgery was informed 
of the goal of the Lean OR cancellation workgroup, and permission was 
obtained to include the ortho APNs and PA in the workgroup. Because the 
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APNs and PA perform most of the preoperative counseling and coordina-
tion, it was critical not only to have their support, but also to have their 
input into the analysis and interventions.

In addition, the ambulatory surgery preoperative nurses, the anesthesia 
scheduler, an anesthesiologist, and the nurse on duty participated. The 
group worked directly with these individuals to obtain input regarding 
modifications or interventions.

Positive reinforcement or credits were given to individuals who pro-
vided noteworthy efforts during group meetings or via group e-mails. In 
addition, the supervisors of these individuals were informed in writing of 
the individual’s significant contributions. The progress and interim results 
were provided to all key individuals.

Current Situation

We decided to use the OR cancellation rates for the same months in the 
previous year as those months evaluated in our post-intervention assess-
ment period. This would eliminate seasonal variability in OR usage and 
cancellations. Therefore, we compared the results for the six-month period 
to 12/31/07 with the corresponding period for 2008. The current state map 
of the ortho preoperative process enabled us to define the current steps in 
scheduling and preparing a patient for surgery.

The pre-Lean preoperative counseling and education processes were not 
specifically designed to prevent the common causes for OR cancellations. 
For example, a review of sixty-nine cancelled OR cases, including inpatient 
(IP) and outpatients (OP), found there were causes of “pt not NPO,” because 
patients did not know which activities to avoid, such as chewing gum and 
chewing tobacco (considered by anesthesia as oral intake).

Diagnostic Work to Improve Understanding of Current Situation

Once we identified the major reasons for ortho OR cancellations during 
the review period (Table 12.2), it became clear that many of the OR can-
cels were patient-controllable factors. For example, one factor was “Pt Site 
Compromised,” where the operative skin site has a rash or other skin 
abnormality identified just before surgery; this results in a cancellation. 
Orthopedic surgeons do not operate through areas with skin pathology 
because of the higher risk for implant or wound infections. Because so 
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many of the reasons for cancellations were patient-controllable factors, we 
decided to use preoperative instruction and education to better instruct 
patients on preparation for surgery. The patients were instructed to report 
any abnormalities in advance of the 2:00 p.m. day-before deadline.

We conducted numerous analyses of the data to identify patterns and to 
determine the most pressing areas for improvement. For example, in this 
analysis, contrary to our intuitive thinking, those patients who resided 
close by (60 miles or fewer) accounted for more of the cancellations than 
those who lived far away (120 miles or more). Perhaps those patients who 
lived far away actually made a greater preparatory investment into their 
planned surgery, because transportation and lodging are greater concerns 
for them.

We also examined surgeon-specific data to see whether there were pat-
terns associated with certain surgeons. As a result, we found that the hand 
and oncology patients had the highest number of cancellations. The group 
decided to ensure that all the ortho APNs and PA had templates that 
addressed the specific needs of their patients. For example, we decided 
to include “Anesthesia needs further work up or not seen in pre-op” as a 
reason for cancellation because it was a significant factor.

Defining the Future and Achieving Improvements

We used the data and chart reviews to identify the areas for improve-
ment. And we addressed the major reasons for cancellations. We devel-
oped an ortho preoperative instruction check-off sheet (Figure 12.1). We 
also designed a similar ortho preoperative instruction check-off sheet 
(Figure 12.2) specifically for hand surgery patients.

We reviewed the average ortho OR surgery case times to determine the 
approximate financial implications of OR cancellations.

We determined that the nurse on duty (NOD) was the best available 
person after hours to answer logistical questions from scheduled surgery 
patients because this alternating administrative nurse was in-house. The 
final surgery schedule was displayed in the NOD’s office and we devel-
oped a NOD template (Figure 12.3) as another example of standardization 
of work.

In addition, the ambulatory surgery preoperative telephone call 
(Figure  12.4) now occurs two or three business days before the ortho 
scheduled surgery. The template standardizes the instructions that are 
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provided to patients, with ample time to remove a patient from the sched-
ule prior to the 2:00 p.m. cancellation deadline.

RESULTS AND LESSONS LEARNED

The ortho OR cancellation rate has been reduced from 14 to 8 percent 
(Table 12.3). During the review period, the volume of scheduled orthope-
dic surgery cases was lowest in December. Seasonal or temporal patterns 
(vacations, hunting seasons, holidays, and so on) influence patient behav-
ior. This highlights the importance of comparing the outcomes with the 
same monthly period from the previous year.

FIGURE 12.1
Ortho preoperative instruction check-off sheet.



192  •  Applying Lean in Healthcare

There was more variability in the first three months following the initial 
Lean implementation. The first month result prompted a review of how 
each Lean intervention was being followed by the front line. We discov-
ered that one key ortho nurse practitioner had not been informed of the 
new preoperative and patient education template, which was subsequently 
modified to address the subspecialty-specific patients that she oversees. 
Therefore, two ortho preoperative and patient education templates were 
ultimately developed as part of this process to address the specific needs 
of patients with needs ranging from total hip replacement to hand sur-
gery. The outcomes from a modification are not reflected in the immediate 
month following the change. There was less variability in the outcomes 
from October to December 2008, which supports the theory that the 
initial irregularities were suitably resolved. These results highlight the 

FIGURE 12.2
Ortho preoperative instruction check-off sheet for hand surgery.
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importance of monitoring the initial results, as they are indicators of 
implementation success.

During implementation, patients were asked to return their check-off 
sheets to see whether using check-off sheets influenced the overall cancel-
lation rate. Of the 206 total scheduled surgeries in July and August 2008, 
63 check-off sheets were returned. Therefore, it does not appear that return-
ing the check-off sheets significantly influenced the cancellation rate.

A previous study suggests that OR cancellations result in a loss of between 
$1,400 and $1,700 per hour, plus hospital-variable costs.1 When these fig-
ures are applied to the orthopedic cancellations, the costs associated with 
the 86 orthopedic surgery cancellations in July to December 2007 can be 
conservatively estimated at $1,565 per hour—using the median of $1,565 
loss per hour and three hours of surgery ($1,565 × 3 hours = $ lost per 
canceled ortho case × 86 canceled cases = $403K). Therefore, in one year, 
ortho cancellations alone could cost a minimum of $800K. The estimated 
impact cost of $800K, does not include the labor and materials costs spent 
in processes that prepare a patient for the operating room, which were 
mentioned earlier. Clearly, all OR cancellations across surgical services 
cost the organization millions of dollars annually per VA facility.

INSTRUCTIONS FOR AFTER-HOURS PHONE 
CALLS REGARDING NEXT DAY SURGERY

	 1. NOD will refer to the daily surgery schedule printout (out after 2:00 
p.m., printed to printer# PT62034).

	 2. Patient should be told to arrive in Ambulatory Surgery 1.5 hours 
prior to the scheduled OR time on the printout.

	 3. If a patient states he/she is scheduled for next-day surgery, but the 
name is not on the printed schedule, he/she may be an add-on. Add-
ons may not appear on the schedule if they were added on after 2:00 
p.m. the day before. Therefore, patients who are not on the printed 
schedule, but state they are having surgery the next day but they do 
not know when to arrive, should be told to remain NPO after mid-
night and to call Ambulatory Surgery in the morning (next work-
ing day at 6:30 a.m.) to find out when they are to arrive for surgery. 
Please DO NOT tell these patients that they are not having surgery 
the next day since they could very well be an add-on.

FIGURE 12.3
NOD template.
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FIGURE 12.4
Ambulatory surgery preoperative telephone call template.

TABLE 12.3

Ortho Pre-Lean and Post-Lean Monthly Cancellation Comparison

Monthly Cancel 
Rate—Pre- and 

Post-Lean 
Implementation

Pre-Lean-(Jul 07–Dec 07) Post-Lean- (Jul 08–Dec 08)

Cancels
Scheduled 

Surg
Cancel 

Rate Cancels
Scheduled 

Surg
Cancel 

Rate

July 14 114 12% 12 103 12%
August 22 142 15% â•⁄ 7 103 â•⁄ 7%
September â•⁄ 8 â•⁄ 81 10% 14 106 13%
October 15 124 12% â•⁄ 4 112 â•⁄ 4%
November 21 104 20% â•⁄ 6 â•⁄ 73 â•⁄ 8%
December â•⁄ 6 â•⁄ 72 â•⁄ 8% â•⁄ 5 â•⁄ 79 â•⁄ 6%
Grand total 86 637 14% 48 576 â•⁄ 8%
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Modifications to the Original Plan

Changing the focus from general surgery to ortho enabled the group to 
make a significant impact by selecting a high-impact surgical specialty.

The return of check-off sheets did not appear to influence whether the 
patient was ultimately canceled. It was a surprise that this specific rein-
forcing act did not result in a noticeable difference.

We learned that Lean can be tailored to deal with specific problem areas. 
Healthcare is a fertile arena to apply Lean because its processes are com-
plicated. Lean tools helped to guide how we could ensure compliance with 
documentation needs and patient education challenges.

Lean as a Journey

We identified and modified a number of processes during the orthopedic 
surgery review. This included templates that can be used across all surgi-
cal services (for example, a specific check-off sheet for the preoperative 
ambulatory surgery telephone call) or that can be easily tailored for use by 
each surgical subspecialty (for example, a preoperative patient check-off 
sheet). Because Dr. Welch had been involved with the Lean workgroup, 
he had the tools to drive continuous improvement in OR cancellations for 
all surgical subspecialties and apply Lean to other areas within surgical 
services and the facility, and in the future. Therefore, he was passed the 
baton of leading the Lean OR cancellation workgroup when Dr. Kokoska 
relocated, although she maintained surveillance of the project. A Lean 
champion should be identified for a project and is perhaps even more criti-
cal when there are transitions in leadership during the process improve-
ment period.

5S has been and will continue to be used to achieve and maintain con-
tinuous improvement toward reaching perfection. Since implementing 
improvements, outcome metrics have been used to monitor and assess 
the ortho OR cancellation rate to ensure that consistency has been main-
tained. The monthly data obtained will be continually used to modify pro-
cesses or flow to fuel further improvements.
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The Future for Lean Healthcare

Timothy D. Hill

ROOTS OF LEAN

Lean management is not a new concept. My own research in the early 
1980s showed a “Lean” connection between Toyoda and others that goes 
back to their roots in textiles. Toyoda is the family name behind Toyota, 
the car company, and elements of the world-renowned Toyota Production 
System (TPS) go back to the late 1800s and the family’s textile business. 
Relatively speaking, Lean is new to healthcare.

Drawn from TPS and called Lean by the authors of The Machine That 
Changed the World, Lean/TPS refers to sustainable Lean, as developed and 
practiced by Toyota since 1949.

The roots of Lean are certainly deep, and they have spread to a wide 
range of areas, most notably in the manufacturing and automotive sectors. 
In many ways, healthcare is where manufacturing was about thirty years 
ago. Manufacturing suffered from poor process practices, poor cycle time, 
long waiting periods, very high error rates, and more. Right now, health-
care shares all these symptoms.

I have heard healthcare people say their sector is so complex that car 
company best practices have no place in their world. I have heard them 
say medical professionals will refuse standard work and even threaten to 
strike if standard work was enforced. Although they are right when they 
say that patients are not cars, they are very wrong when they say their pro-
cesses are inordinately complex, more complex than simple car company 
“best practices” could cope with.
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Healthcare leaders who have been early Lean adopters have seen the 
light—any process can be improved, and healthcare has processes. Because 
the roots of Leans are concerned with increasing the flow through any 
process while making the entirety of that process more visible, they saw 
the attraction of Lean.

Early Lean healthcare leaders include the following:

•	 Virginia Mason in the United States
•	 ThedaCare in the United States
•	 Flinders Medical Centre in Australia
•	 The National Health Service in the United Kingdom

Leaders of these organizations also emphasized the importance of creat-
ing a sustainable Lean work culture that is ready and willing to accept 
new thinking and best practices. Given the 80:20 balance of culture versus 
tools, the failure to build the culture means that Lean/TPS will fail.

As much as new books about Toyota and Lean try to present the 
“secrets” of this “new” quality system, much of Lean is based on the work 
of W. Edwards Deming. He emphasized that that managers should get out 
of their offices and focus on improving processes in order to increase flow 
of work and build quality into the product.

Lean is not a cost-reduction program. It is a management practice appli-
cable to all organizations because it improves processes. All organiza-
tions—including healthcare organizations—are composed of a series of 
processes intended to create value for those who use or depend on them 
(customers or patients). Process improvement is driven by business prac-
tices supported by site leadership. The Toyota business practices are argu-
ably the world’s best and have been successful for more than a century.

TOYOTA’S BUSINESS PRACTICES

Toyota’s business practices have followed an eight-step plan:

	 1.	Clarify the problem so that everyone knows about the problem. This 
includes going to the site of the problem to see firsthand.

	 2.	Break down the problem so that the elements are clear.
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	 3.	Target specific problems within the larger problem; set and rank 
them from largest to smallest.

	 4.	Perform a root-cause analysis to ask the right question about which 
problem to address and how.

	 5.	Develop a solution (countermeasure) and set a specific goal for suc-
cess. Typically, the goal is to reduce the problem to zero. Creating 
overhead to manage a problem is not acceptable.

	 6.	With the countermeasure and objectives ready, implement the 
solution.

	 7.	Don’t assume that the “fix has gone to plan.” Monitor results and 
processes.

	 8.	When the change is stabilized, standardize the change by refining 
the processes to reflect the countermeasures and improvements.

Books such as Extreme Toyota get attention because Toyota empha-
sizes continuous change and improvement while requiring standard 
work. This often confuses people. To get “reliable and stable change,” 
Toyota requires an improvement to standard work. This Kaizen approach 
(Figure 13.1) improves the standard and then the standard becomes the 
stable process.

By building many small steps for improvement, Toyota avoids two mis-
takes. It will not fall backward after change. And it will not lose competi-
tive advantage by waiting for big changes—running the risk of missing 
market and customer influences.

Lean Thinking drives everyone’s involvement in increasing the flow of 
work to build a just-in-time practice (Figure 13.2). The other element is 

Improvement:
Quality
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Process

With
Standardized

Work

Without
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Work

Time

Time
Space
Etc.

FIGURE 13.1
Using Kaizen with standard work.
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Jidoka, the practice of making things visible so that problems are no lon-
ger hidden and can be eliminated.

GLOBAL CRISIS IN HEALTHCARE

It’s fair to say that all the healthcare leaders who were early Lean adopters 
were driven by some manner of crisis. For example, the Flinders Medical 
Centre (FMC) was constantly in the newspapers in 2003 because of over-
crowding in the emergency room (ER), delays in treatments, ambulance 
diversions, clinical outcomes being compromised, and other problems. 
Internal and external Emergency Department (ED) safety reviews were 
uniformly critical. The center was at the breaking point.

The problems at FMC are worldwide and more healthcare money is not 
the answer. The United States leads the world in per-person healthcare 
costs but delivers some of the world’s worst healthcare. In the United 
States, increased spending on Medicare and Medicaid reflects the fact that 
it has an aging population with greater problems, and increased insurance 
and delivery costs.

My country, Canada, is not that far behind. More money is not the 
answer to the healthcare crisis, even though it is typically the first thing 
that non-Lean healthcare leaders call for. The U.S. and Canadian examples 
apply worldwide. The Boomer generation’s increases in behavioral patho-
gens act as a multiplier for all that is wrong in healthcare.

Visual controlsGo and See. . .
5S

Just in Time Jidoka
Automation with

“human” intelligence
�e right service
at the right time

in the right amount

Continuous flow
Pull/Kanban
Point-of-use storage
Level production
(Heijunka)

Set-up reduction
Batch reduction
Facility layout
Error proofing
Quality at source
Total production
maintenance (TPM)

Operational Stability
Value stream mapping
Standardized work

FIGURE 13.2
Just in time (JIT) and Jidoka.
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Healthcare Crisis: Behavioral Pathogens

The U.S. Centers for Disease Control (CDC) Behavioral Risk Factor 
Surveillance System reports behavioral pathogen data. BRFSS data from 
three years (1990, 1998 and 2007). The growth rate for the highest level 
of obesity is increasing dramatically. In addition to the adult population 
increases, there is data that the obesity rates for the youth population are 
growing even faster.

Consequences of Obesity

Research has shown that as weight increases to reach the levels referred 
to as “overweight” and “obese,” the risks for the following conditions 
also increase:1

•	 Coronary heart disease
•	 Type 2 diabetes
•	 Cancers (endometrial, breast, and colon)
•	 Hypertension (high blood pressure)
•	 Dyslipidemia (for example, high total cholesterol or high levels of 

triglycerides)
•	 Stroke
•	 Liver and gallbladder disease
•	 Sleep apnea and respiratory problems
•	 Osteoarthritis (a degeneration of cartilage and its underlying bone 

within a joint)
•	 Gynecological problems (such as abnormal menses or infertility)

Healthcare Errors

Errors are becoming more costly for hospitals. Patients and their loved 
ones have long felt the effects of the patient safety and quality problems in 
the industry.

The Institute of Medicine estimates that nearly 100,000 patients die in 
hospitals each year because of medical errors, with more than half of these 
errors preventable. This is three times the number of people who die on 
highways. It does not include deaths that occur in ambulatory settings or 
deaths after discharge that resulted from medical errors when the patient 
was hospitalized.2
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The New England Journal of Medicine reported in 2003 that the quality 
of adult healthcare in the United States was startlingly poor. In that study, 
439 indicators of clinical quality of care were reviewed from the medical 
records of 6,712 patients, for thirty acute and chronic conditions, plus pre-
vention. Participants received about half of the prescribed care. The con-
clusion: the “defect rate” in the technical quality of American healthcare 
was about 45 to 50 percent.

Lean has been used to tackle hand-washing and hospital-borne infec-
tions. The Canadian Broadcasting Corporation (CBC) reported that every 
year, 250,000 Canadians pick up infections while they are in hospitals 
being treated for something else. That’s a staggering one of every nine 
Canadians who are admitted to the hospital becoming infected while the 
prevention was blazingly simple. Every year, those infections kill more 
than 8,000 people.

LEAN IN HEALTHCARE

One of my mentors, Dr. W. Edwards Deming, wrote almost twenty years 
ago that one of the world’s worst exports was a management style that 
focused on short-term gains and not long-term improvement. During the 
1980s and 1990s, healthcare started to adopt cost cutting, shared costs 
to reduce overhead, and more, but it was still largely a U.S.-style man-
agement philosophy—create HMOs to drive economy of scale; see more 
patients per day; have direct billing to patients and insurers; reduce wait 
times for payments and more. All had their part in creating the healthcare 
crisis while demand skyrocketed.

Canada is catching up to Lean, with leaders calling for Lean as the 
medicine for healthcare. The Quebec health minister has turned to Toyota 
for inspiration, saying the Toyota way is a “common sense approach to 
improving quality.”3

The Health Council of Canada (HCC) was created to monitor how 
money for healthcare is being spent. HCC reported that the “state of 
healthcare reform in Canada today is largely a patchwork of pilot projects, 
not a model of system-wide change.” In a report this year, it listed nine 
areas of disappointment, including home care, primary care (family doc-
tors), and accountability.4
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THREATS TO LEAN HEALTHCARE SUCCESS

Frankly, healthcare has viewed quality and capacity in a very naïve man-
ner. The successes noted earlier in this book are all cases of overcoming 
these threats, whether or not they were explicitly recognized.

Quality has typically been addressed by reducing the number of pre-
senting problems (treating the symptoms and not the root causes). And 
capacity has typically been addressed by asking for more money for more 
capacity—more beds, more physicians, more nurses, and so forth.

In either case, these views have precluded the search for true root causes 
that can be permanently fixed with appropriate countermeasures. In 
effect, healthcare has become used to managing problems and not elimi-
nating them. It is hard to overemphasize the important difference between 
managing problems and eliminating them. Healthcare has become very 
good at managing, not eliminating, problems—to its detriment.

For example, consider the revolving bed crises, the hospital infec-
tions crises, or the reappearance of problems that were once considered 
resolved. How many healthcare problems are old problems that had only 
the symptoms treated? Band-Aids might belong in a home first aid kit, but 
they are not permanent countermeasures that reduce problems to zero. 
Does a 2010 model year Toyota still have the problems of a 1970 Toyota? 
No. Neither should healthcare.

There are two roots causes for the delay of Lean healthcare.

Poor Thinking about Staffing and Quality

The logic has been that people shortages lead to quality issues and wait 
times. If hospitals had more people, it has been argued, quality would go 
up and wait times would go down. Hospitals have been facing severe short-
ages of key skilled employees, including nurses, pharmacists, and medical 
technologists. Some of this is the result of shifting demographic patterns. 
Consider retirement rates. It is estimated that that by 2012–2013, half the 
people working as nurses will have left for retirement. Adding people to 
address quality will not work. Cutting positions to balance budgets will 
not work, either.
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Poor Thinking about Capacity and Quality

When trying to address wait times, hospitals usually ask for more capacity.
ER waiting, access to radiation therapy, surgical procedures, and other 

wait times were thought to be best answered by adding capacity—more 
machines, more beds, and more funding. The typical answers have been 
to add more diagnostic equipment—x-ray, radiation therapy, MRI, CAT 
scan equipment or more beds, new buildings, renovations or additions, 
and more. Adding this type of “capacity” will not work.

Medical Decision-Making Biases

The above root causes are linked to a number of medical decision-Â�making 
biases.

Using Dysfunctional Decision Making

Kevin Patterson5 warned about the risks of allowing biases in medical 
decision making. He noted that:

The point isn’t that some medical treatments don’t work as well as it 
is thought, or even that in treating patients, doctors sometimes hurt 
them—this has always been true. The point is that the conclusions doctors 
reach from clinical experience and day-to-day observation of patients are 
often not reliable. The vast majority of medical therapies, it is now clear, 
have never been evaluated by systematic study and are used simply because 
doctors have always believed that they work.

The impact (and truthfulness) of this can be seen in recent reversals about 
the efficacy of hormone replacement therapy and arthroscopic knee sur-
gery, to name only two items with a large impact.

Rushing to Diagnose

The rush to diagnose, to proceed with the familiar (and fall victim to deci-
sion-making biases), means that the healthcare community can be said to 
work harder and costlier to make poorer decisions.
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Promoting Healthcare Professionals to Managerial Roles

Making matters worse is when healthcare professionals are promoted to 
managerial positions. They bring these same biases to organizational deci-
sion making.

Using Healthcare People to Drive Lean

Healthcare leaders and practitioners insist that Lean teams should incor-
porate seasoned healthcare professionals. This is wrong for three reasons:

	 1.	Healthcare professionals are not good at process improvement or 
organizational change because they don’t come from Lean or behav-
ioral sciences backgrounds.

	 2.	Healthcare professionals often fail to listen to those at the gemba 
(closest to production) level—the staff and patients who have the real 
expertise.

	 3.	Healthcare professionals treat organizational symptoms and not the 
true root causes that can lead to sustainable countermeasures and 
improvements.

To be clear, the healthcare profession is truly full of people who care 
deeply about the health and recovery of their patients. However, measure-
ments of productivity are like accident statistics. They tell you there is a 
problem, but they don’t do anything about the accidents.

Successful healthcare leaders who build Lean into their organizations 
can realize huge and sustainable benefits. Lean is likely the only method 
by which their organizations can overcome the global healthcare chal-
lenges introduced above.

SUCCESS OF LEAN IN HEALTHCARE

For Lean success to be carried across the globe, healthcare leaders need 
to drive home the importance of sustainable culture change. Lean is not a 
fad or a program. It is the culture of continuous improvement—a journey, 
not a destination.
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Hospitals that have been successful at dealing with challenges have 
implemented Lean and have seen patients and staff benefits. They have 
lowered costs, kept savings, and responded to growing demand for ser-
vices in the face of shrinking tax contributions. These hospitals are build-
ing on experience and similarities to the manufacturing sector.

A Lean in Healthcare Success Story: 
Virginia Mason Medical Center

Consider Virginia Mason Medical Center (VMMC) in Seattle, 
Washington. It has been using Lean management principles for several 
years (Table 13.1). Using Lean to eliminate waste and make problems 
visible, VMMC eliminated the need for planned expansions by creat-
ing capacity.

In addition, VMMS also saved:

•	 $1 million by eliminating the need for an additional hyperbaric 
chamber

•	 $1 to $3 million for proposed endoscopy suites relocations
•	 $6 million for new surgery suites whose capacity was found in exist-

ing “bricks and mortar”

TABLE 13.1

Results of 175 Rapid Process Improvement Weeks at VMMC

Category
2004 Results—After 
Two Years of Lean Metric Change from 2002

Inventory 1,350,000 Dollars Down 53%
Productivity 158 FTEs 36% redeployed to other 

open positions
Floor space 22,324 Sq. Ft. Down 41%
Lead time 23,082 Hours Down 65%
People distance Traveled 267,793 Feet Down 44%
Product distance Traveled 272,262 Feet Down 72%
Setup time 7,744 Hours Down 82%

Source:	 http://www.ids-healthcare.com/Common/Paper/Paper_51/Going%20Lean%20inÂ�
%20Health%20Care1.htm.
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LEAN HEALTHCARE FUTURE

Healthcare centers, hospitals, and medical groups must break free from a 
“business as usual” mentality. Here is my personal prescription for health-
care leaders:

	 1.	Healthcare leaders need to build Lean cultures that promote the 
search for waste in healthcare. They can help their teams and employ-
ees to apply the economic concepts of efficiency and effectiveness to 
redirect resources. It’s as simple as finding Lean savings and elimi-
nating the budget silos that prevent savings from one area being used 
to address the needs of other areas.

	 2.	They must look hard at their human performance management sys-
tems in order to drive home the accountability for process improve-
ment and shed the “That’s not my job” mentality. Given the huge 
levels of waste in working time for nurses, for example, there must 
be a transition from “sit and wait” to actively addressing continuous 
improvement. Idle time is waste, plain and simple.

	 3.	They have to encourage their employees to look at other sectors and 
drive out the biases that have plagued medical decision making and 
Lean implementation efforts to date. This will lead to fact-based deci-
sion making, with people going to the source of the problem (gemba), 
and using realistic approaches to problem solving so that root causes 
are revealed and countermeasures can be permanent. This includes a 
strong effort on moving away from treating symptoms, not root causes. 
In one case, I was called in as a consultant to fix a critical backlog 
problem. The previous consultants had ordered overtime to reduce the 
backlog and claimed that as a Lean success. However, they’d tackled 
only the symptom, not the root cause. My team fixed the root cause.

	 4.	They should look at internal transformation as a precondition for 
meaningful Lean health system reform. Do not rely on in-house 
experts, who are likely to repeat earlier failures. Drive the internal 
change with select partners who know Lean, can help with organiza-
tional change as a result of behavioral science backgrounds, and have 
demonstrated an ability to help throughout the Lean journey.
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	 5.	They must use Lean both to rise above the current challenges and to 
meet the new imperatives of the medical marketplace, such as medi-
cal tourism, multilevel healthcare, mobility in the patient popula-
tions, and new competition for healthcare and related services (such 
as lab work or medical assessments).

The global healthcare sector must look to internal resources to reduce 
costs and increase net revenues because there simply aren’t any other 
options. Quality of care must increase in the face of diverse challenges. 
We know that Lean can meet these challenges because we know it has met 
those challenges in healthcare and other sectors. We know the prescription 
for healthcare, and it’s Lean.
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5S:â•‡ Sort, Set in order, Shine, Standardize, and Sustain. These activities 
are used by organizations to achieve and maintain continuous 
improvement. The focus of these activities is to organize the work 
area in order to make it more efficient.

A3 problem solving:â•‡ A structured process improvement method. A team 
records the results of investigation and planning in a concise, two-
page document—the A3 report—that facilitates knowledge sharing 
and collaboration.

A3 report:â•‡ See A3 problem solving.
Actual lead time:â•‡ The overall time it takes to provide a service.
Affinity chart:â•‡ See Affinity diagram.
Affinity diagram:â•‡ A graphic tool designed to help organize loose, unstruc-

tured ideas generated in brainstorming or problem-solving meet-
ings. In this method, disparate but related ideas (collected in an 
idea generation session) are grouped (on cards or sheets of paper) 
into meaningful categories called affinity sets. These categories tie 
different concepts together with one underlying theme, clarify the 
issues, and provide a structure for a systematic search for one or 
more solutions. Also called an affinity chart.

Brainstorming:â•‡ A problem-solving technique where a group works 
together to develop ideas on a specific problem. Brainstorming 
can take two forms—structured or unstructured. In a structured 
brainstorming session, each person in the team is asked to gener-
ate ideas and solutions. Unstructured brainstorming allows any 
member of the group to contribute at any time.

CAP:â•‡ See Change and acceleration process (CAP).
Cause-and-effect diagram:â•‡ A problem-solving technique that enables 

you to depict all the possible causes of a specific problem graphi-
cally. The causes are depicted as “fish bones.” Each of the “bones” or 
causes corresponds to the 4Ms—Manpower, Machine, Materials, 
and Methods. This tool should be used when the primary symp-
tom of a problem is known, but possible causes are unclear.
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Change acceleration process (CAP):â•‡ A Six Sigma tool that can be used 
in the implementation of the DMAIC system. It is used to help 
ensure that the entire organization will accept and be comfort-
able with the improvement initiative and the changes that it is 
proposing. All stakeholders are analyzed to try and identify any 
issues or concerns that they may have with the new improve-
ment strategies. You can then develop a strategy to address these 
potential barriers so that the targeted processes and areas can be 
changed effectively.

Changeover time:â•‡ The time taken in each operation or step to read-
just and reset equipment before the next set of material/patient/Â�
information arrives for processing or consultation.

Cheat sheet:â•‡ See Tip sheet.
Crib sheet:â•‡ See Tip sheet.
Current state map:â•‡ Used in value stream mapping. A graphic illustration 

of an organization’s current process.
Cycle time:â•‡ The time spent actually working (adding value) on the product 

or service.
Dashboard:â•‡ A web-based technology page on which real-time informa-

tion is collated from various sources in the business. The metaphor 
of dashboard emphasizes the nature of the data being displayed on 
the page. It is a real-time analysis of how a business is operating, 
just like an automobile dashboard displays real-time information 
about the vehicle’s performance.

Define Measure Analyze Improve Control (DMAIC):â•‡ One of the main 
quality systems used in Six Sigma. It provides a methodology for 
achieving continuous improvement.

Deming cycle:â•‡ See Plan Do Check Act (PDCA).
Deming wheel:â•‡ See Plan Do Check Act (PDCA).
Design for Six Sigma (DFSS):â•‡ A model that focuses on designing new 

processes with Six Sigma quality levels.
DFSS:â•‡ See Design for Six Sigma (DFSS).
Discrete event simulation:â•‡ A simulation of events, in which the highest-

priority event is removed from an event queue and executed. This 
may have the effect of scheduling future events.

DMAIC:â•‡ See Define Measure Analyze Improve Control (DMAIC).
Electronic Patient Record (EPR):â•‡ A healthcare record stored in elec-

tronic format.
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EPR:â•‡ See Electronic patient record (EPR).
External setup/changeover activities:â•‡ Elements in a setup or change-

over that can be performed only when equipment or resources 
are occupied.

Failure mode and effect analysis (FMEA):â•‡ A Six Sigma procedure that is 
used to identify every possible failure mode of a process. It aims to 
determine the effect on other subitems and on the required func-
tion of the product, service, or process. It is also used to rank the 
causes of failures and develop and implement preventive actions.

FIFO:â•‡ See First-in/first-out (FIFO).
First-in-first-out (FIFO):â•‡ A philosophy based on the principle that the 

first piece of inventory, supply, unit of work, or patient required in 
a process is delivered first.

Fish bone diagram:â•‡ See Cause-and-effect diagram.
Flowchart:â•‡ A common type of chart that represents an algorithm or pro-

cess, showing the steps as boxes of various kinds, and their order 
by connecting these with arrows. Flowcharts are used in analyz-
ing, designing, documenting, or managing a process or program 
in various fields.

FMEA:â•‡ See Failure mode and effect analysis (FMEA).
Future state map:â•‡ Used in value stream mapping. A graphic illustration 

of an organization’s desired performance.
Gallup survey:â•‡ A public opinion poll. Although originated by Dr. George 

Gallup, the term has taken on a more generic meaning.
Graham flowchart:â•‡ A flowchart produced using Graham Process MapÂ�

ping Software. This is software that enables the user to produce 
detailed process maps for documenting, developing, improving, 
and managing business processes.

Ideal state map:â•‡ Used in value stream mapping. A graphic illustration of 
how the process would look if perfect integration of all components 
were to occur.

Internal setup activities:â•‡ Elements in the changeover or setup that can 
be carried out only when the equipment or resource is stopped or 
in a state where it cannot be used for another task.

Inventory:â•‡ The actual product, service, supply, or raw material located at 
different stages in a process.

JIT:â•‡ See Just-in-time (JIT).
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Just-in-time (JIT):â•‡ An inventory strategy implemented to improve the 
return on investment of a business by reducing in-process inventory 
and its associated carrying costs. To achieve JIT, the process must 
have signals of what is going on elsewhere within the process.

Kaizen:â•‡ The philosophy focused on problem solving to achieve gradual, 
orderly, and continuous improvement throughout all the ele-
ments of a process.

Kaizen event:â•‡ A carefully planned, well-structured team-based activity 
focused on solving problems by identifying any elements of waste 
in a process and eliminating these elements in as short a period of 
time as possible.

Kanban:â•‡ A system where production is authorized from downstream 
operations, based on physical consumption. It is based on a pull 
material replenishment system, with the principle that supplies or 
resources are pulled through the process based on the actual cli-
ent or patient requirements.

Lean:â•‡ The removal of waste or non-value-added activities in a process.
Lean Thinking:â•‡ The systematic approach to identifying and eliminating 

waste or non-value-added activities through continuous improve-
ment. This is achieved by enabling the flow of a product or service 
at the pull of the client in pursuit of perfection.

Leveling:â•‡ The process required to average both the volume and sequence of 
different operations, steps, resources, or work loads in a process.

Lightning strike:â•‡ Comments that are added to the future state map out-
lining improvement ideas or initiatives for a process.

Non-value-added activity:â•‡ Any activity that does not add value to a prod-
uct or service from the client’s or patient’s perspective.

Ohno circle:â•‡ A process developed by Taiichi Ohno, the Toyota executive 
largely responsible for structuring and implementing the system 
known today as the Toyota Production System over four decades 
after World War II. Ohno was known for drawing a chalk circle 
around managers and making them stand in the circle until they 
had seen and documented all the problems in a particular area.

Operational research (OR):â•‡ An interdisciplinary branch of applied math-
ematics and formal science that uses methods such as mathemati-
cal modeling, statistics, and algorithms to arrive at optimal or near 
optimal solutions to complex problems. It is typically concerned 
with optimizing the maxima (profit, assembly line performance, 



Glossary  •  213

crop yield, bandwidth, etc.) or minima (loss, risk, etc.) of some 
objective function. It helps management achieve its goals using sci-
entific methods.

Opportunity time:â•‡ The potential non-process time that can be elimi-
nated from a value stream process.

OR:â•‡ See Operational research (OR).
Par level:â•‡ The “average” or “normal” amount. When considering maintain-

ing a certain level of stock, the par level is the amount you would 
need to have on hand to ensure that you would not run out while 
waiting for new supplies. The par level is also the order point.

Pareto analysis:â•‡ A problem-solving technique based on a data-driven 
approach to focus resources on the area that offers the greatest 
potential for improvement. It is based on the proven Pareto prin-
ciple that 20 percent of the sources cause 80 percent of the prob-
lem. It also provides a way of displaying the relative importance of 
each problem in a visual format.

Pareto chart:â•‡ A special type of bar chart where the values being plot-
ted are arranged in descending order. The graph is accompanied 
by a line graph that shows the cumulative totals of each category, 
left to right. The chart is named after Vilfredo Pareto, and its use 
in quality assurance was popularized by Joseph M. Juran and 
Kaoru Ishikawa.

PDCA:â•‡ See Plan Do Check Act (PDCA).
Perfection:â•‡ An ongoing activity to achieve better results.
Plan Do Check Act (PDCA):â•‡ An iterative four-step problem-solving 

process typically used in business process improvement. It is also 
known as the Deming cycle, Shewhart cycle, or Deming wheel.

Poka Yoke:â•‡ A system that uses simple, low-cost devices to reduce errors. It 
is used to prevent defective parts from being made or passed into 
the process.

Product or service family:â•‡ A group of products or services that pass 
through similar processing steps and over common equipment 
and resources in an organization’s downstream process.

Pull:â•‡ A system of a cascading process or supply chain from downstream to 
upstream activities in which nothing is produced by the upstream 
supplier until the downstream client signals a need.

Quality at source:â•‡ A technique that reduces the need for rework and pre-
vents further work and cost on a product that is already defective.
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Resource leveling:â•‡ A process focused on the most effective use of 
resources in process to ensue optimum flow.

Run chart:â•‡ A graph that displays observed data in a time sequence. Often, 
the data displayed represents some aspect of the output or perfor-
mance of a manufacturing or other business process. Also known 
as a run-sequence plot.

Run-sequence plot:â•‡ See Run chart.
Set in order:â•‡ The second stage in a 5S program. The aim of this stage 

is to organize the workplace to ensure that there is a place for 
everything.

Shewhart cycle:â•‡ See Plan Do Check Act (PDCA).
Shine:â•‡ The third stage in a 5S program. The aim of this stage is to clean, 

inspect, and maintain everything in the work area on a regular 
basis to ensure quality and safety.

Sigma:â•‡ A measurement of standard deviation.
Single minute exchange of dies (SMED):â•‡ A practice aimed at reducing the 

time lost during setups and changeovers.
Six Sigma:â•‡ A quality system often used in conjunction with Lean ThinkÂ�

ing. It is a powerful suite of process interrogation and perfor-
mance management tools and systems aimed at reducing product 
and service variation.

SMED:â•‡ See Single minute exchange of dies (SMED).
Sort:â•‡ The first stage in a 5S program. The aim of this stage is to eliminate 

any unnecessary materials from the workplace.
Spaghetti diagram:â•‡ A problem-solving tool used to trace and depict the 

paths and flow of information, supplies, and resources (equip-
ment and people) throughout a process with the aim of identify-
ing opportunities to optimize flow.

Stakeholder:â•‡ An individual or group with an interest in maintaining the 
success of an organization and upholding the viability of the orga-
nization’s products and services.

Standardize:â•‡ The fourth stage in a 5S program. The aim of this stage is to 
make all work areas consistent with each other through the devel-
opment of standards, guidelines, and practices for implementing 
and maintaining 5S.

Standardized work:â•‡ The documentation and application of best practices 
for a process.
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Storyboard:â•‡ A graphic organizer, such as a series of illustrations or images 
displayed in sequence, which is used to visualize a sequence.

Sustain:â•‡ The final stage in a 5S program. This stage is ongoing and is 
aimed at maintaining continued compliance with 5S standards 
and practices that have been developed.

Takt time:â•‡ The average rate at which clients buy products or consume 
services. It is also the rate at which products should be manufac-
tured or services delivered.

TAT:â•‡ See Turnaround time (TAT).
Tip sheet:â•‡ A concise set of notes used for quick reference. Also known as 

a cheat sheet or crib sheet.
Total productive maintenance (TPM):â•‡ The philosophy and practice of 

preventing the loss of productive machine time.
TPM:â•‡ See Total productive maintenance (TPM).
Turnaround time (TAT):â•‡ The time between the placement of an order 

and its delivery.
Value:â•‡ An element in a process that the client or patient is willing to 

pay for.
Value stream:â•‡ The end-to-end collection of processes that creates value 

for the client or patient.
Value stream design (VSD):â•‡ A method used to visualize the whole picture 

and improve it—within the organization and beyond. VSD helps 
the user to develop and implement new competitive and customer-
Â�oriented value streams.

Value stream investigation (VSI):â•‡ An event that occurs at the start of 
a Lean implementation. It enables those involved to establish 
the current state of the organization’s processes and enables the 
organization to assess whether any areas need more detailed 
investigation.

Value stream mapping (VSM):â•‡ A primary Lean tool that describes the 
flow of material and information through a system. This is carried 
out by graphically portraying the current process, enabling one to 
see where value is added and lost.

Value stream plan:â•‡ A strategy and schedule for realizing the future state 
of a process.

Value-added activity:â•‡ Any activity that is aimed at creating value for the 
client or patient.
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Visual management:â•‡ A system that enables anyone to immediately assess 
the current status of an operation or process at a glance, regard-
less of the person’s knowledge of that process.

VOC:â•‡ See Voice of the customer (VOC).
Voice of the customer (VOC):â•‡ A Six Sigma tool that can be used in the 

define stage of the DMAIC system. The technique gathers input 
from customers and patients affected by a process to establish 
their needs and requirements and to define aims and goals for 
process improvements based on these.

VSD:â•‡ See Value stream design (VSD).
VSI:â•‡ See Value stream investigation (VSI).
VSM:â•‡ See Value stream mapping (VSM).
Waste:â•‡ Any element of a process that adds time, effort, or cost but no 

value.
Work balancing:â•‡ The process required to utilize the workload associated 

with resources in a process—staff, equipment, supplies, and so 
forth—to meet patient requirements most effectively.

Y2K:â•‡ The Year 2000 problem (also known as the Y2K problem, the 
millennium bug, or the Y2K bug) was a notable computer bug 
resulting from the practice in early computer program design 
of representing the year with two digits. This caused some date-
related processing to operate incorrectly for dates and times on 
and after January 1, 2000 and on other critical dates, which were 
billed “event horizons.”
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and, more importantly, the fundamental change in their beliefs and behaviours ... . 
This is a book for those keen to join in and learn for themselves from those who are 
learning too.”
– Dr. Kate Silvester, Programme Lead for enquiry into patient flow, cost and quality: 

A collaboration between The Health Foundation and The National Health Service, 
United Kingdom

 “... a must buy for any healthcare professional interested in delivering improvement 
opportunities. ... The book will help you ... benefit from the experiences of those who 
provide patient care in an international healthcare context.”

– Eamon Counihan, Quality Co-ordinator, Bon Secours Health System, Ireland

Make Quality and Sustainability the Status Quo

Typically entrenched and systemic, healthcare problems require the sort of 
comprehensive solutions that can only be addressed by a change in culture and a 
shift in thinking. Applying Lean in Healthcare: A Collection of International Case 
Studies demonstrates how honest appraisal, intelligent planning, and vigilant follow-
up have led to dramatic improvements in a variety of healthcare settings across the 
world. It teaches us how innovative organizations can find sustainable solutions to 
seemingly intractable problems by following a path guided by Lean Thinking. Lean 
methods may not solve every healthcare problem, but as these cases prove, changing 
a culture rather than personnel results in more effective sustainable change.
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