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provided assistance from a Lean perspective, teaching staff members how to conduct analysis of
their current workflows in their current spaces. This structure observation, typically conducted
over two or three full days, influenced a discussion about future layouts and workflows, along with
ideas for short-term kaizen improvements in their current space. Staff and managers were able to
have constructive discussions with the architects about what they absolutely needed and what was
a “nice to have” desire, based on their shared goals of improving patient care. Direct input from
the parents of former burn unit patients helped everybody better understand the specific needs
and concerns of that type of patient and how and why the space needed to be different from a
typical medical/surgical space.
About Riley, Biekmann wrote, “Portions of the design were constructed simply on the shell
floors to do day-in-the-life testing to validate the design. The affectionately called ‘plastic hospital’
enabled the users to see what they could not see on paper, and that is how they would work in the
new design, before the new design was complete. Each department ran 6–8 scenarios from changing of shift to code blue tests on the design to make sure the design supported the operational plan
before construction.”8
Mockups were valuable as the hospital shifted from an older neonatal ICU ward layout, one
that had a dozen patients in a large room, to a more modern private room approach. The new space
required different workflows and running simulations in the space helped the team solve particular problems involving communication, visibility, and the need for nurses to help each other across
rooms before the space was built. Biekmann reflected, “The hospital had a lot more buy in from
creating an ideal state instead of just using a design from someplace else. We could help them see
a vision of something they hadn’t looked at before” through that process.
Building mockups has helped some hospitals prevent mistakes that might have occurred as
the result of wanting to directly copy another hospital’s design. The same design that works well
in one setting might not work well for another hospital with different volumes, patient acuities,
and staffing patterns. One hospital reported trying to copy the Seattle Children’s Bellevue layout
and learned, through the mockups, that “it didn’t work for them culturally, the way they treated
patients,” so “it was scrapped,” and they went forward with a different design. In a traditional
design process, it would have been built, and “instead of a one day problem, it would have potentially had to spend millions in rework costs.” This goes to show that there is not a single “best
practice” layout that always works in all settings. More important is the right fit and alignment
between layouts and workflows in a particular situation.

Lean Design at East Tennessee Children’s Hospital
East Tennessee Children’s Hospital (Knoxville) has been using Lean design for a new tower that
will open in September 2016 that is designed to provide a better patient experience and improve
efficiency for everybody involved.
The existing outpatient surgery process flow includes parking a block or two away, walking to
registration and then to the lab (on the same floor). The patient goes to two additional floors for
surgical prep, in a semi-private room, then to a holding room, in a large open bay, and finally to
surgery. The Post-Anesthesia Care Unit (PACU) is on the same level, but the patient returns to the
fourth floor for “phase two” recovery before going home.
In the future design, parking will be underneath the building, with spots reserved for surgery
families. Patients will be preregistered, meaning they can get the rest of their care in a single floor,
with the pre- and postsurgical rooms being directly next to the operating rooms. The PACU space

232

◾ Lean Hospitals

is designed to be multi-function, meaning patients can be prepped or recovered in the same space.
Patients will now be in a private room pre- and postsurgery, except for the most critical patients
who will still be recovered in an open bay PACU. The need to keep some open bay space was a
design criteria that came from the anesthesiologists and PACU nurses based on their need to
“swarm” a patient if something is wrong.
The hospital’s architecture firm, Shepley Bulfinch, proposed Lean design, including input
from user groups and mockups. “The architect was open to us experimenting, doing measures,
getting feedback, and modifying layouts,” said Isaac Mitchell, director of Lean for the hospital.9
On weeks alternating with the architects’ biweekly meetings, Mitchell led a series of improvement sessions with different groups of hospital staff. The following week, he would meet with the
architects to determine how to support these changes architecturally. User groups were involved
from the beginning, including the outline of the space, the rough-cut layout, and the physical
floor plan. The hospital frontline staff used spaghetti diagrams to understand all of the flows, all
of the places people were going, and how to accommodate their needs. Additionally, architects
completed direct observations with hospital providers and staff to better understand their operating requirements and hospital culture.
Initial full-scale mockups were done in a small 800-square-foot space, which limited them to
individual rooms. But it allowed them to look at the detailed design, including getting input from
parents (whose requests included a power outlet near their chair for charging a phone).
What did the hospital learn from the mockups? They learned that 11 of the 40 rooms would
have been “unusable for full size beds because of columns centered on the headwall of the room.”
That “would have been an expensive and frustrating mistake,” said Mitchell, had they not changed
the design at that early stage. The hospital also changed the door design to a tri-fold design, as
they learned a dual sliding door would not have left enough clearance for everything including
emergency equipment. Some relatively simple spreadsheet modeling also showed that the hospital
could feel comfortable reducing the number of pre- and postsurgical beds and operating rooms
because “patients will be flowing instead of just sitting there.”
Based on this initial experience, the hospital is now developing a more formal 3P, or production preparation process. This includes creating a full-scale unit mocked up in rented warehouse
space, as shown in Figure 10.2. The department can “see not just how it’s going to look, but how
it’s going to operate,” which has reassured people that the vastly different design will work. This is
in contrast to the old approach of saying “here’s your space, figure it out” once it was already built.

Figure 10.2

A full-scale mockup, showing the view of a patient room from the nurses’ station.
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They have worked through scenarios and learned how things will work “so they are ready to go on
day one.” As part of an interesting partnership with a local manufacturing company, employees of
Denso visited the mockup space to give input from an “outside eyes” perspective.
While some organizations’ first exposure to any Lean concepts is through design efforts,
East Tennessee Children’s Hospital was building upon prior Lean experience, as did Seattle
Children’s Hospital. “Lean design was a natural extension of Lean daily management,” said
Mitchell, “and the culture helped people feel comfortable in speaking up instead of just nodding their heads and agreeing with the plan that was being presented.” Lean thinking is also
driving the hospital to work toward smoothing and leveling the schedule and flow of patients
instead of asking them to all arrive early. And, they are improving their processes to make sure
the right information is available in advance of procedures, rather than discovering a problem
the morning of surgery.
As with all things Lean, Lean design and daily Lean management (discussed more in
Chapter 11) are about focusing on the patient and involving everybody continuously improving
workflows and the design process itself. Those efforts certainly won’t end when the first patient
arrives to the new tower for surgery.

Integrated Lean Project Delivery at Akron Children’s Hospital
The history of Akron Children’s Hospital dates back to the late nineteenth century, and they have,
by the end of 2014, expanded to become a 421-bed hospital with more than 5,000 employees and
medical staff. The hospital found itself, by 2011, needing “additional space for physician practices,
operating rooms, emergency department services, and neonatal intensive care beds,” along with
the need for an independent outpatient surgery center.10 Without years of experience and success
with Lean and Six Sigma being used for operations improvement in the hospital, “this project
would have followed a course of a traditional building project.”11
The approach used was called “Integrated Lean Project Delivery®” (ILPD®), as developed by
Akron Children’s construction company, Boldt. Integrated project delivery, or IPD, is an approach
that “integrates people, systems, business structures, and practices into a process that collaboratively harnesses the talents and insights of all participants to optimize project results, increase
value to the owner, reduce waste, and maximize efficiency through all phases of design, fabrication, and construction.”12 IPD might already sound a lot like Lean, with the contractual collaboration and risk or gain sharing between the health system, architects, general contractor, and others.
But, Boldt says they are “rigorously integrating Lean into IPD” by using Lean methods to reduce
waste in building projects completed at Akron Children’s, Sutter Health, and other healthcare
organizations.13 The Akron Children’s approach combined Lean operations, Lean design, and
Lean construction and was inspired by a visit to Seattle Children’s Hospital and the Bellevue
surgical center.14
Akron Children’s involved “patients and families, as well as staff” from “day one” of the
project.15 Compared to a traditional construction project, a large number of people (300) were
involved in value stream mapping, spaghetti diagrams, and the evaluation of “full-scale cardboard
mockups in a warehouse.” Flexibility was an important concept, as private neonatal ICU rooms
were built so that they could be converted to pediatric ICU rooms or regular inpatient rooms, as
needed. In the iterative Lean style, Akron Children’s leaders insisted on not “settling for less than
seven iterations” of any design or concept. Early designs “always look perfect at first glance, but
they can be improved,” the hospital learned.16
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