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REDUCING WASTE AND ERRORS IN HEALTHCARE:  PILOTING LEAN PRINCIPLES

AT IHC

Cindy Jimmerson, RN, Dorothy Weber, MSW, Durward Sobek, PhD  

. Dr. Terry Clemmer, medical director of the medical/surgical ICU at LDS Hospital, flagship of the renowned Intermountain Health Care system in Salt Lake City, is in the ICU watching how the unit clerk is doing her work. … With a clipboard in hand, he makes notes every time she changes activities or gets interrupted.  Participating in a pilot program applying principles from the Toyota Production System (TPS) to healthcare, Dr. Clemmer is practicing a principle central to TPS: direct observation that will enable him to better understand the way work really happens.   

Using three design principles Dr. Clemmer learns to gain a deeper understanding understand the work by looking for problems with connections between workers who are making requests, pathways or steps involved in delivering a requested service, and activities of work that are not clearly specified.  Working toward a concept of ideal care, he looks for potential defects in the care and waste created by roadblocks in the flow of work.  What Dr. Clemmer and 90 other staff have learned through the pilot is that there is tremendous waste (non value-added activities) in most hospital work processes.   National figures place this waste at 35%. (1) A surprise to observers is that how processes should ideally work is rarely specified clearly, creating inconsistency in care and constant caregiver interruptions. This creates not only inefficiencies and higher operating costs, but increased potential for errors and worker frustration. 

This new way to look at work within healthcare is based on the Toyota Production System.  Sometimes referred to as “lean,” these new methods enable organizations to reduce waste and inefficiency while increasing quality at the same time.  IHC, an industry leader in clinical process improvement, evidence-based medicine, and computerized information systems has found Toyota’s methods powerful and effective approach to involving every employee in improving their work.   This article will describe IHC’s initial experience with TPS, the approach used, results to date, key learning, and where we hope to go from here.  Along the way, we will also address some of the questions surrounding the application of TPS to healthcare.  

Background:  why learn from Toyota
Toyota sets the standard when it comes to fewest defects per hundred and profitability leadership.  In the past year the company cut $2.6 billion out of its $113 billion in manufacturing costs without any plant closures or a single layoff.  They expect to cut another $2 billion this year. (2) Toyota just passed Ford Motor Corporation to become the No. 2 automaker globally in sales volume, the first time in decades that Ford has been behind any other company besides General Motors.  Toyota is growing while competitors are running to stand still.  We believe that healthcare can learn a great deal about understanding and improving work processes from this best-in-class company. 

Toyota’s production system, or TPS, is an integrated philosophy of production, management, and human nature supported by specific tools and practices.  It evolved over several decades, and even though many of the practices have been studied and documented over the years, the essence of the system consisted of tacit knowledge, is so woven into the culture that it was not written down and workers could not articulate it.  (3) We have found a few of the hallmarks of TPS particularly relevant to healthcare.  

Toyota is driven by relentless pursuit of an ideal state (Figure 1, IDEAL) and “continuous, incremental removal of waste, coupled with a workplace environment that encourages worker involvement.  Problem solving happens as close to the event as possible, in time and person, supported by a coach. Problems are quickly identified because clear specification of the work and clear definitions of “defect free” outcomes makes it readily apparent when defect free does not occur.  Line workers are considered experts at doing the work and at re-designing work.  This paradigm / philosophy turns employees from expense items to assets, which is counterintuitive to historical healthcare management.  Adopting Toyota’s approach to process improvement in health care will be of limited success without this shift in thinking.  
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Figure 1: Toyota’s Ideal State 
Bowen and Spear point out that the key to Toyota’s success is in the organization’s culture and in agile process design, not in particular tools and techniques. (5) Vigilant consideration of the current condition and evaluation of the ability to produce defect-free drive a production system that will change as soon as a better way is known.  Hence changes are called “countermeasures” that are adapted to the current condition to move the work closer to Ideal, not one-time solutions to problems or temporary quick fixes.   Countermeasures are implemented as a scientific experiment, with hypotheses about expected performance made explicit, then actual results measured and compared to predicted. While this approach may sound much like other process improvement methods, TPS contains several powerful and unique features that are described below.  

Background:  Tools and Principles

As health care begins to learn how to apply these principles from Toyota, different approaches are being used.  Some start with one focused “learning line” of front line caregivers who learn the method on the job.  Some are teaching a variety of tools and techniques. The approach used at IHC was based on research conducted at Community Medical Center in Missoula Montana (institution?) by Durward Sobek, PhD and Cindy Jimmerson, RN.  The two collaborated with applications in several acute care units in 2001 to demonstrate that principles from the Toyota Production System could be successfully applied to the healthcare industry.  With National Science Foundation funding, they adapted two key problem-solving tools from Toyota, and developed materials and approaches to train individuals in applying the tools and principles to their daily work.  The effort to date has brought about significant, medium-scale improvements in hospital operations at the clinical site in Missoula--, though changing the culture has been a more challenging task. (6) The tools and learning from Community Medical Center were then applied to IHC in Salt Lake City, UT, a much larger hospital system. 

The backbone of TPS is a set of simple principles and a collection of easy-to-learn tools that embody the thinking behind their relentless improvement efforts. .  Our focus has been to apply the tools to improve the work processes that support healthcare providers, not to legislate professional practice, but rather to build the reliability of supporting systems.

The work design principles are based on the four Rules-In-Use that Bowen and Spear identify as the “DNA of TPS” (Figure 2).   First, all work activities are specified in their content, sequence, timing, and outcome.  This way, regardless of who performs the work, it is completed in the best-known way with defect-free results.  Second, all connections between people or organizational units are direct, simple, and immediate.  This facilitates prompt and efficient responses to requests for service.  Third, the pathways along which goods and service travel to reach the customer (patient) are simple and uninterrupted.  These simple rules not only define the ideal work process, they enable workers to quickly “see” opportunities to improve.  
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Figure 2: The Four Rules-In-Use  

Two tools support problem solving and work redesign using the 4 Rules in Use.  The first, the problem solving “A3” tool, addresses specific problems in a systematic fashion as follows:
1 The issue or problem is stated through the eyes of the customer (e.g., “sometimes patient care is delayed waiting for stat lab results” instead of “the lab doesn’t get the results to the ED on time”)

2 The current work procedures are represented graphically as the “current condition”, based on direct observation of the problem
3 Specific problems are identified and the root causes investigated through a deep understanding of the current work processes

4 A better way to work is proposed through a graphical representation of the “target condition” which moves the work closer to the Ideal.  The target condition is achieved through a set of countermeasures designed to alleviate the root causes identified 

5 An implementation plan identifies steps and accountability to make the change happen

6 A follow-up plan to test and measure the success of implementation is put in place 

These problem-solving efforts are documented on an 11” x 17” report with a standard format. 

While the A3 problem approach does share some common characteristics with other approaches, such PDCA and Rapid Cycle, distinguishing features include:  

· The A3 format separates the current condition on the left side of the page, from the target condition on the right side.  Thorough understanding of the problems with the current condition is required before moving on to the target condition.    

· The workflow of the current condition, along with the waste involved, is graphically represented, as is the target condition.  This facilitates understanding and communication.  

· The A3 format (one page) requires that problems are taken apart into small doable chunks, enabling workers to identify and make improvements quickly.  

The second tool, the Value Stream Map, takes a broader view of a whole process (e.g., stat lab work for the ED). Value stream maps graphically represent the key people, material and information flows required to deliver a product or service, and includes the following features:

1 Simple drawings depicting (with arrows to indicate flow) steps in the request process as well as the steps in producing/delivering that requested service or product

2 Data indicating the time spent in each of those request and production steps

3 Data indicating the time between each of those steps when nothing is happening to move the process, product or patient along (e.g., wait times)

While there are several other valuable tools that can be borrowed from manufacturing or from Toyota specifically, these two simple but powerful documents help develop a deep understanding of the way the work happens now.  This one aspect represents a significant departure from many approaches to problem solving that proceed to a fix without the advantage of that profound information. All participants were impressed with the power of observing and really understanding the current work, as opposed to making assumptions from partial or historical involvement with the work being redesigned.  .

Approach used at IHC

The pilot project at IHC was initiated by the medical director of the MedSurg ICU and the nurse manager of the Respiratory Intensive Care Unit.  Over many years they had developed a culture of front line empowerment in the Shock Trauma ICU through pioneering work in protocol development and quality improvement.  Jimmerson introduced the learning and tools from the fieldwork in Missoula through a series short (2 hour) classroom sessions to present principles and tools, followed by on-site application to real work situations.  Classes met once a week for seven weeks, with an “on the job” assignment required of each session.  Between classes participants met with Jimmerson for one-on-one coaching to assist with their problem-solving efforts.  

The first course at IHC was offered in February 2003.  Based on Jimmerson’s experience at CMC and 3 other hospital sites, we followed the structure of 16 participants per course in a selected area of related units. We focused on four intensive medicine units: the shock/trauma intensive care unit, a medical ICU, a general medical/surgical unit and the emergency department.  We included a minimum of four people from each unit, including the manager and at least two frontline staff.  We attempted to include at least one person on each unit with time out of direct patient care who could become problem-solving coaches.  This allowed the staff to continue their work while the coach initiated the observation and problem analysis necessary to redesign problematic work, in the course of work. We found that this position is crucial to support the frontline workers and assure that A3s are completed. 

 By the end of 2003 a total of 90 clinical staff, managers and physicians and 48 members of the IT department had finished the course at our first site, in 9 courses.

Results to date  

The results to date at IHC, while still preliminary, are very promising.  Course participants addressed real work issues and made many improvements.  Examples ranged from simple changes that were implemented immediately (e.g., heart monitor paper not available when a patient presented with a dysrythmia), to larger projects that had been underway for what the participant considered a “long” time and were accelerated using the A3 process.  Most of the improvement efforts were completed during one of the 7-week classes, while some continued beyond the end the course.  A few representative examples of the improvements are listed in 

Insert Table 1

DISCUSSION

Most of the improvements required little or no investment to implement and reduced significant amounts of wasted time for front-line workers. . The improvements that did require a purchase were justified by the worker time saved. Previously this type of waste had not been recognized and quantified, although when the issues were addressed all caregivers voiced frustration with the current system.  While reductions in wasted staff time may not flow directly to the bottom line, the immediate gains in error reduction and employee, patient and physician satisfaction are noteworthy.  Eventually reductions in waste can be expected to add to the bottom line.  A research briefing by the Murphy Leadership Institute found that a 10% reduction in waste can be expected to add 2.5% increase in operating margin. (8) A focus on reduction of overtime hours could net real savings immediately. The ability to solve small problems quickly also provided staff motivation to address more and sometimes larger issues with confidence.  Like Toyota, we are seeing many small incremental changes that will aggregate over time to a significant improvement, differing from the usual attempt to create large, occasional leaps in improvement that may not happen quickly or involve staff adaptation to changing circumstances.

We believe that three key factors contribute to the success of TPS implementation thus far.  First, participants learned to look at their work with a fresh view and see waste in daily work activities.  After working with unnecessarily complicated systems that created workarounds and rework, staff for the first time began to see the waste they lived with every day and had previously assumed was part of their job.  They also put a dollar value on their wasted time and began to realize the fiscal significance of solving small problems.  Some of most common forms of waste included:   

1.
Time spent clarifying unclear orders, information or instructions.

Example: Ward secretary interrupting bedside nurses to interpret physician orders or paging the physician or calling his office to clarify.

2.
 Looking for information, people or materials.  

Example: In one intensive care unit RN’s were spending an average of 7 minutes looking for a thermometer. In another ICU, RNs spent half of their time looking for things, or traveling to get things that were not conveniently or consistently stocked, and clarifying confusing orders and communications 

3.
Redundant steps in processes.  

Example: ICU technicians were checking patency of arterial lines and charting them in an electronic record and in a paper logbook.  This resulted in a waste of almost 8 hours of technician time per week, and when observed it was acknowledged that no one referenced the paper log!  This was a clear example of redundant work that added no value but was continuing only because it was “the way we have always done it”.   

4.
 Poor connections (unclear, confusing or misplaced requests for products, services or personal contacts).

Example: One busy surgeon/medical director tallied minutes “on hold” on the telephone for one day that resulted in over an hour of his time.     If every physician in the hospital experienced similar time on hold, the annual cost of not having a simple and direct communication system would be staggering.    .

Another example:  One IT group identified over 10 different ways that a request for a new employee computer access and password could be submitted.  This unnecessary complexity causes delays of up to 2 weeks for new employees to become productive.  

5.
Complex delivery of services and products.

Example: An occupational therapist tracked the number of steps necessary to deliver an unusual special order (feeding spoon for a left-handed quadriplegic patient) and identified 17 steps in the delivery process that could be reduced to 6.  

6.
Delays and errors caused by interruptions.

Example: Ward secretary transcribing new orders off multiple charts and having to also answer the telephone, locate staff and answer personal questions, resulted in delay of the prescribed care to patients.

7.
Large, lengthy, low-value meetings.

Example: One pharmacist used a meeting evaluation form (she did this for 3 meetings) to determine how many minutes of a weekly meeting were of value (when she made a contribution or got new/valuable information from the meeting) and discovered that of a 60 minute meeting less than 10 minutes were value added to her work.

A second success factor was the enthusiasm of the front line staff for making improvement.  Because work redesign is done as close in time and person as possible, the right-now involvement of staff who identify problems and the inclusion of their concerns for the current condition and ideas for a better way to work motivated the staff beyond our initial anticipation.  Employees tend to resist imposed change.  But we found most employees love making change--solving problems and improving their own work and efficiency when they discover the need for change. 

Thirdly, the A3 problem solving method facilitated objective communication about interdepartmental issues.  Use of the template communicated the issue clearly, succinctly and objectively.  Several heated, polarized issues became neutralized and focused on what was right for patients and customers through the use of the A3 template.  Participants reported that use of the tools accelerated issues already in process (but previously languishing in lengthy, time-consuming meetings), facilitated communication and buy-in with physicians, and communication across departments.  

KEY LEARNING AND CHALLENGES

We found that the principles and tools from Toyota are not only applicable to health care processes, they proved to be applicable to an endless variety of processes and work settings, ranging from medical informatics to plant maintenance. We have discovered ample opportunity to improve efficiency and quality in health care by eliminating waste.  We have found front line staff inherently motivated to make improvements when they were not just “informed” but are actually driving change supported by knowledge and tools.  In short, TPS represents a valuable approach to addressing critical challenges we face in health care, including medical errors, escalating costs, and staffing shortages.  .

Based on this initial experience, it seems that different hospital units may require different approaches to implementation.  The laboratory, pharmacy and IT had the easiest time making change, engaging staff who had not yet taken a class, and eliminating waste.  Staff in these departments are already process-focused and were better able to allocate time to process improvement than the direct patient care areas.  Nursing units, in contrast, experienced greater difficulty working without a dedicated   resource (a “coach”) to respond to problems that arise and to coordinate the problem resolution. Time pressures for direct patient care proved too great on the nursing units for staff to solve problems in the course of work without the support of a dedicated coach. Clinical educators functioned on our trial units as coaches, and they seem to be a natural fit for the coaching role.  .  

The power of having all staff use one structured problem solving tool in which they have understanding and confidence of success, and their inclusion in the work redesign is significant in motivating staff to see and improve broken processes. This not only helps to develop a problem solving mindset among staff, it facilitates objective communication about problems.   

Finally, senior leadership must be involved in this type of improvement and protect worker-level work redesigns from decisions that may undermine their successes. Many of the inefficient processes that we identified were actually created by decisions that were made without understanding the impact on work processes and use of staff time.  In their best efforts management often makes decisions without understanding the details of the work. Ideally, senior leaders would know and understand this problem solving method and give units the responsibility and resources to self-manage toward Ideal Although at IHC we started with a bottom-up strategy to demonstrate effectiveness in small areas at the frontline, without the drive from the top there has been insecurity at the worker level that this may be another “flavor-of-the month” effort.  As we continue to prove and report our successes to leadership teams, we are building momentum for a culture change that will move the organization toward Ideal. Growing involvement of leadership (administrative and physician) is our goal for securing sustainability and success.

Conclusions and next steps

We have initiated our learning about TPS through the pilot phase just described.  The next phase will be continued adoption and application of the tools until they become a standard way of solving problems, with all staff becoming skilled at identifying waste and making improvements.  Once this happens, a cultural change will be underway that will need to include greater leadership focus on understanding work processes and increased support for front-line staff to make improvements. 

Our first challenge has been to learn from Toyota and adapt it to our unique circumstances.  In this continuing process, we will identify our own form of the “DNA”.  We believe that we are well on our way at IHC with the model that Jimmerson introduced--short classes focused on immediate application and supported by on-the-job coaching.  In addition, the simplicity of the A3 problem-solving template makes it tempting to want to change it, to add more detail and complexity.  But it is the simplicity and clarity and the rigor behind it that makes it effective and that we feel must be preserved.

Additionally, the TPS approach is more than just another method.  It’s a new way of thinking about improving work, the capacity of front-line staff to make improvements, and how to support them in doing so.  After identifying, through hundreds of direct observations, the extent of the waste and potential for errors, we believe that we have to shift our thinking from direct expense reduction to designing robust work processes and systems if we are to address the challenges of today’s healthcare.  .  This represents a major shift from current management models, such as but a necessary one.    

Our experience at IHC began as a grass roots pilot project.  We are now in the process of determining how to deploy the principles and tools across the enterprise.  And while this is still very much a work in progress, our new mantra has become “cut waste, not resources”.
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Tables and Figures


Figure 1:  Toyota’s Ideal State (4)



Figure 2:  The Four Rules-In-Use (7) 



	Problem Identified
	Improvement made 
	Savings/benefit

	New medication orders written during rounds arrived late (sometimes as much as 4 hours).
	Enter new medication orders during rounds with a wireless laptop
	
Reduced time to treatment from 4 hours to 12 minutes


Reduced IV backlog in pharmacy


Reduced number of steps in getting order to pharmacy



	Lab ordered for short stay surgery patients not completed before the patient was taken to the operative suite.
	Change patient flow for to obtain specimen before prep 
	
Prevent delayed results 


Prevent cancelled surgery after patient is prepped for surgery (not a common occurrence but a serious patient and physician satisfaction issue).


	Nurses sharing one glucometer on an ICU where most patients were on an intensive insulin protocol.  Resulted in delays, interruptions; some unlabeled specimens. 
	Install glucometers in each room in ICU 
	
Reduce time to do glucose check from 17 to 4 minutes.


Improve ability to consistently implement the protocol.  


No unlabeled specimens at risk of erroneous identification


Fewer RN interruptions and frustration   



	Unit Clerk interrupted while taking off new MD orders.


	Create quiet area for taking off MD orders during busiest hours 
	
Decrease in treatment delays (from average 43 minutes to 10 minutes)



	New orders frequently missed and documentation incomplete in the ED due to misplaced charts. 
	Improve chart flow process with clear signals for each station 
	
Improvement in completed chart rate (60% increase in completed charts


Decreased time and frustration looking for charts 


Improved accuracy and time to billing 



	Paper checks being processed/mailed each week. This work had been in progress for several months and was languishing in meetings awaiting approval of the affected stakeholders.   


	Implement electronic payment for large vendor accounts 
	
Save $849,000/ year by negotiating discount for electronic payment with one large vendor


Save $125,000/year postage




Table 1: Example Process Improvements

IDEAL








� Exactly what the patient needs, Defect Free.


� One by One, customized to each individual patient.


� On Demand, exactly as requested


� Immediate response to problems or changes.


� No Waste


� Safe for patients, staff and clinicians:


Physically, Emotionally, &  Professionally








Four Rules In Use


Steven Spear


H. Kent Bowen





Rule 1: All activities of work are specified by:


- Content


- Sequence


- Timing


- Outcome


Rule 2: Connections


- Direct


- Yes/No


Rule 3: Pathways


- Simple


- Direct


Rule 4: Improvement


- Direct response to problem


- As close to the problem as possible


- By those doing the work


- As an experiment


- Supported by a Coach
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