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Introduction to Series

This paper will discuss the application of Lean thinking and methods in healthcare facility
design preparation and improvement. The authors will review the many challenges and
opportunities inherent in new construction or remodel projects facing facility owners
(healthcare organizations) and design teams (planners, architects, and designers). The series
will discuss the advantages of using Lean methods to enhance facility design and contribute
to improved delivery of care.

Lean Healthcare West has used Lean methodologies in numerous hospitals and clinics to
improve workflow and layout. This series will feature the experience of our staff,
architectural design teams, and healthcare clients as we highlight specific examples and
lessons learned. Readers will learn how to apply Lean to facility design by understanding
who should be involved, which basic Lean concepts to incorporate, when to initiate Lean
activities, and what outcomes to expect.

The paper will cover these topics with the following outline:
1. Introduction to Lean for Healthcare Facility Design: The Challenge and The Purpose
2. Framework for Using Lean in Facility Design
3. Lean Concepts Used in Facility Design
4. Expected Outcomes and Lessons Learned from Lean for Facility Design

1. Introduction to Lean for Healthcare Facility Design: The Challenge and
The Purpose

The Challenge

“All of the education, technology, science, and compassion that we bring
to healthcare is only as good as our ability to deliver it.”
-Cindy Jimmerson

Historically healthcare organizations have built beautiful new hospitals with the latest style
and technology, but often fall short of expectations if the processes don’t allow caregivers to
provide safe, timely and affordable care. A patient may be waiting in a gorgeous waiting
room with flat screen TVs and two-story windows, but they are still waiting. A nurse may be
using the newest version of an automated medication dispenser, but that nurse can still be at
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risk for error and delay if the layout doesn’t support point-of-use storage and safety
regulations. Examples of opportunities for improvements that can affect care delivery and
the design of the physical space are endless.

Healthcare facility architects and designers have worked diligently to understand the work
of the end-users and queried staff for input and suggestions. But staff has not always been
prepared to look at their work with an eye for improving the processes to best inform the
design. Consequently hospitals and other patient treatment facilities have been designed
with good intentions, but the physical space doesn’t exactly meet the needs of patients,
visitors, staff, or providers. Ultimately, the space may not support the systems of work or
patient flows economically, safely or efficiently. The end results are either resource-
consuming workarounds created by staff or expensive remodels of new spaces.

Traditionally, staff input to the designers is based on “the way we’ve always done it”.
Opportunities for improving the work and creating a space to support the improved work can
be missed. The challenge for healthcare administrators and staff is to think differently about
how we deliver care and how we do our work. This allows clinical collaboration with the
architects to incorporate an improved vision for care into the design.

The ultimate challenge of both healthcare professionals and design teams is NOT to design a
bigger, prettier, more expensive hospital with the same broken processes. Rather itis to
create long lasting, flexible facilities that will support the improved vision for care delivery.

The Purpose

Based on these challenges, healthcare organizations and architecture firms are incorporating
Lean thinking into the planning and design of new buildings. The purpose of Lean for facility
design is to enhance preparation for new or remodel construction using Lean methods to
improve the delivery of care and eliminate waste.

This is only effective if the people
who do the work are engaged in
the analysis of their workflow and
collaborate with the design team.

Figure 1
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Integrating Lean in the facility design process can result in these positive outcomes:

* Animproved work environment that is patient centered, flexible, efficient and
affordable

* Optimized patient flow and workflow to create operational efficiencies

* Design plans that include space that is not over-built to accommodate ineffective
processes, hence reducing the overall cost of the project

e Avision for the future that is clearly developed and communicated with staff,
providers, patients, and the community

These outcomes are accomplished by incorporating the same basic Types of Waste:

principles used in any Lean improvement project: * Waiting
* Focus on what is “value-added” for the customer » Over-processing
* Relentless elimination of “waste” (non value-added work) * Motion/travel
* Understand how work currently happens before trying to fix it : :S;:e nct,; Y
* All redesign is done by the people who do the work « Overproduction
* Every change must move the organization closer to ideal care « Confusion

By using a Lean perspective to analyze processes staff is able to identify sources of waste and
redesign their work to be safer and more efficient. This analysis can be applied to all
processes including staff and provider workflow, patient flow, supply flow, medication flow
etc. These systems will be significantly affected by the design of the physical space.

As with any Lean work, continuous improvement is key. The Lean design journey facilitates
change at many levels starting with process improvement and problem solving in the existing
space. Teams are able to test, stabilize, and optimize redesigned processes prior to the move
into the new space. The move (supported by the rigor applied during the design phase)
allows for the next levels of improvements that weren'’t feasible in the old space. The
journey continues as teams analyze and improve their processes in the new environments.

The goal is simple: redesign the processes and reduce waste. The design
of the physical space is done with the intent to support the improved
flows of work. This is very different from the traditional model of
designing the physical space and then creating workarounds for the
processes to fit the space.

www.leanhealthcarewest.com



2. Framework for Using Lean in Facility Design

The previous section, Introduction to Lean for Healthcare Facility Design: The Challenges and
The Purpose, presented the why of using Lean in the design of a new hospital, clinic
expansion, or department remodel. Now we will discuss the what, how, who and when of
applying Lean to facility design.

In advance of using this approach to facility design coordination, there are a few
considerations required to make the most of the staff and design team effort. Clarification of
the following must be made in advance of the first Lean activities:

* Scope of the Lean work (i.e. organization-wide, single building, or department)

* Guiding principles that must be kept at the forefront through all decisions

* Anticipated metrics of improvement

* Prioritization of “hot spots” and concerns by administration and design team

* (lear assignment of Lean leadership and reporting responsibilities

What: Current State Analysis, Future State Development, Testing & Layout Design

Lean is a process improvement methodology that allows one to:
* Analyze “current state” processes and flow
* Identify opportunities for improvement
* Develop an improved “future state”
* Articulate a plan with accountability for achieving the “future state”
* Measure the results of the improvements
* Continuously improve the outcomes with refined iterations

The goal of Lean facility design is to incorporate these methods into the preparation
for design of a new build or a remodel project. Using Lean thinking along with process
analysis, development, and improvement during the design phases allows for the
creation of physical space that supports improved processes of work.

In our experience we’ve found the sequence of activities illustrated in the diagram below to
be an essential order. Modifications to the details of these phases may be needed depending

on the project scope, timeline, and budget as well as the organization’s Lean experience and
staff availability.

1. Current State Process Analysis

2. Future State Process Development

3. Future State Testing and Layout Design
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Phase 1: Current State Process Analysis
* Defining the work, reviewing the guiding principles, insuring the right players are
engaged
* Observation, data collection and analysis, interviews, utilization studies
* Analysis of current processes using value stream mapping and “spaghetti diagrams”
* Identification of opportunities for improvement and sources of waste

Phase 2: Future State Process Development

* Development of “Criteria for Future State” to use as evaluation criteria for all
processes and/or physical space options

* Brainstorming new ways to do work and deliver care with a focus on innovation and
patient centered design (improvement of existing processes as well as development of
new services lines)

* Development and analysis of options for future state processes using
bubble/adjacency diagrams and future state value stream maps

* Establishment of implementation plans for process improvement needed to move
from current state to future state

Phase 3: Future State Testing and Layout Design

* Overview of footprint and space program

* Testing future state processes in layout using 2D “gaming activities” or full scale
mock-ups

* Analysis of key flows: patient, visitors, staff, providers, supplies, equipment,
medication, information

* Evaluation of layout options against “Criteria for Future State”

* Refinement of layouts and future state flows based upon above analysis

How: 3P Methodology & Charrettes

In the Lean manufacturing world “3P” (Production Preparation Process) is a method for
product and production design (i.e. designing a production process and production space
layout for a particular product). The goal is to develop a process or product that meets
customer requirements in the “least-waste way”. It is not difficult to make the intellectual
leap to using 3P in facility design and process improvements, particularly in healthcare
where the activities of “producing” and “preparing” services for patients depends heavily on
a well-tuned “process”.

This activity is typically accomplished by conducting a multi-day “3P event” in which a team
rapidly creates and tests potential designs. The goal is to optimize flow and value to the
customer. The team focuses on the processes and space related to one service line or
department and is comprised of cross-functional members essential to the work.
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During a 3P event the team undertakes the following activities:

eUse Lean tools and methods to “design out” waste from the start
eBrainstorm alternative ways to meet customer needs using different

processes/flows
*Test and analyze each alternative
eEvaluate each alternative against defined criteria

Even though 3P is a Lean method from manufacturing, the translation to healthcare is
simple. A team is designing a new space (not a product) but is still analyzing process and
determining how to best meet the customer’s needs. The team develops options for the
design, tests them via 2D models or mock-ups, and evaluates the design options against

determined criteria.

The Lean methodology 3P, combined with the common
architectural practice of a charrettes is a successful way to
guide users and design team representatives through
problem solving and design solutions. Common charrette
techniques are applied during the test and analyze activity
of the 3P event. Sub-groups are challenged to brainstorm
several alternatives to process flows and test different
associated space layouts. The rigor applied during
charrettes allows for breakthrough solutions and
collaboration amongst the team members.

Charrette: Any collaborative
session in which a group of
designers drafts a solution to a
design problem. Each sub-group
presents its work to the full group as
material for future dialogue. Such
charrettes serve as a way of quickly
generating a design solution while
integrating the aptitudes and
interests of a diverse group of
people. (Source: Wikipedia)

Layout development and testing is often done using a design practice known as “gaming”
with 2D pieces of the new space, as shown in the Figure 2 below.

Figure 2
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Who: Multi-disciplinary team of staff and design team representatives

Multi-disciplinary teams that include design team and user representatives are essential to
maximize the value from the Lean design activities. These cross-functional groups work
collaboratively throughout all the key phases described above. The teams specific to each
work area provide a powerful coalition of ideas, innovations and problem solving.

A sample team member list for a typical nursing unit is below. The exact composition is
dependent upon prioritization of process and design focus. Some team members may be “ad
hoc” and pulled in as needed.

e Staff Nurse * (Case Manager

* Charge Nurse *  Pharmacy

* Unit Secretary * Materials Management

* C(Certified Nurses Aide * IT or Clinical Informatics

* Physician * Facilities Department

* Housekeeper * Architect

¢ (linical Nurse Manager * Medical Planner

* (linical Educator * Interior Designer

* Nursing Director/Administrator e Patient/Family Representative

As with all Lean activities, it is critical to engage the staff who are affected by the
improvement and design work. The people who deliver the services are viewed as the
resident experts; therefore they are vital in the redesign. The list of the “people who do the
work” should include clinical caregivers as well as support services. Housekeepers and
pharmacy techs are just as critical as physicians and managers in determining how to
improve flow and design the work environment. Clinical and administrative leadership
provide the overarching direction for changes in the delivery of care, but the team in
the 3P event collectively develops the “future state” to realize that vision.

[t is important for design team representatives to be fully involved in all phases of the Lean
work and analysis. It is an advantage to understand the challenges in the current state to
avoid replication of broken processes and ineffective space. The design team isn’t expected
to tell the staff how to do their work, but having them participate in the analysis and
discussion provides a valuable perspective of the vision for the new work environment.
Understanding management and the clinical staff's expectations for the operations allows
the design team to create a better functioning space.

When: Preparation for Schematic Design
The easy answer for when this framework of 3P events should be incorporated into the
design process is “the earlier the better”. It becomes very difficult for staff to redesign how

they do their work if the functional program is set and drawings for their new space have
been drafted.
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The optimal time to conduct the 3P events is prior to Schematic Design. Hence, the 3P
events most often occur before or during Programming. The outcomes of this Lean work
may result in modifications to the functional program. Therefore it is very important to be
clear on the boundaries related to changing the program.

2012 2013
JFMAMIJJASONDI[JFMAMIJASOND

DESIGN
Lean RFPs, Selections, Contracts
Thinking Visioning

Throughout Master Planning
Programming

Schematic Design
Design Development
Construction Documents

Figure 3
3P Lean Design Events

The timing of the three phases can vary depending on the overall project timeline and
availability of human resources. 3P events are often done during consecutive days. But the
work can be configured over multiple weeks to align with finalization of the space program
and beginning of schematic design.

To maximize the opportunities, Lean thinking should be incorporated throughout the
entire design process. From Master Planning (identifying potential expansions of services)
to Design Development (determining where the hand sanitizer should be mounted) Lean
concepts should be integrated into every decision.

It is has been a refreshing experience to witness owners and their staff light up with the
opportunity to inform the design of their work environment. The future of more effective
healthcare may begin with a full complement of the design team and caregivers (with
ancillary services) working together to create a safer, more efficient and affordable
healthcare environment.

www.leanhealthcarewest.com



3. Lean Concepts Used in Facility Design

Initially we introduced the intent of applying Lean principles to facility design. Part 2
explored the framework of conducting Lean activities during the design process. This
section will review some of the specific Lean concepts and methods that can be used to
improve flow and create space that supports the new processes.

Improving Flow of Work

Spaghetti diagrams and value stream maps are used to analyze and improve flow of work
activities. These tools allow teams to look for opportunities to remove waste,
workarounds, rework and roadblocks that impede flow. The goal of all process redesign is
to move towards an ideal state: continuous flow of value-added work.

There is a commonly used set of key flows to analyze and test, frequently called the
“7 flows of healthcare”:

Patient
Family
Provider
Medicine
Supplies
Equipment
Information

Nk wh e

Figure 4

As different layouts and adjacencies are considered teams should test the 7 flows to
evaluate layout options. Figure 4 shows the initial round for a medical-surgical unit layout
with each of the 7 flows indicated by a different color.

Ideally teams would first create processes that occur with continuous flow and then design
a work environment to support the new systems. This Lean process development informs
the design by identifying key adjacencies based on continuous flow.

Value Stream Mapping

Evaluation of processes using value stream maps is critical in pre-design as a useful
method to analyze and redesign the flow and activities of work that will occur in the new
space.

A current state value stream map allows one to visualize the activities that are adding
value (from the perspective of the customer) and recognize sources of waste. Figure 5 is an
example of a current state value stream map for an outpatient admissions process. With a
standard, simple to read map it is easy to analyze the 7 Flows.
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This analysis is used as a platform of understanding from which one can develop an
improved process that is represented on a future state value stream map (Figure 6). The
act of creating a future state map for key processes forces participants to come to
agreement on the operations going forward. The improved process, drawn as a future state
map, is an image that is easy to interpret and modify as refinements are recognized.

Future State: Outpatient Admissi
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- Modtech
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Figure 6
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A driver of the future state processes is the “Criteria for Future State”. These criteria,
determined by the team, are standards that reflect organizational goals for the new space.
The “Criteria for Future State” are specific to a service line and are used as an evaluation
tool for all processes and/or physical space options. Example criteria include: flexible
space, privacy for patients, and family spaces. A solid list of “Criteria for Future State”
provides a common vision for the future; something that is often lacking in traditional pre-
design work.

Spaghetti Diagrams

A spaghetti diagram is a simple tool common in both
Lean and architectural practice. These diagrams can
be incorporated in the current state process analysis
phase and again in the future state testing & layout
design phase (as described in Part 2).

When used in the current state analysis, spaghetti
diagrams identify opportunities for improvement
related to layout, supply/equipment locations,
workflow, sequence of process steps, staff
assignments, etc. Figure 7 represents the staff
workflow supporting one patient visit in a wound care
center.

F

During the testing phase, spaghetti diagrams help evaluate how the future state process is
translated in the proposed new space. Figure 8 depicts two options for a replacement
hospital configuration (single and two story). The colored string represents different
patient flows. The team is able to compare the distance and number of elevator trips for
each patient type to evaluate the different configurations.

7
Figure 8 Courtesy of ZGF Architects LLP
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Standardizing Systems and Spaces
Standardization of space (by size and layout) in the design of patient rooms, workstations,
procedural suites, etc makes cross-training and floating personnel interdepartmentally a
safer and more efficient practice. Universal patient room design gives the ability to adapt
levels of care in the room and can decrease transfers of patients when their acuity levels

change.

With standardization comes flexibility and efficiency. The goal with truly flexible spaces is
adaptability to fluctuating volumes, patient types, acuity, or procedures. This flexibility

allows for efficiency of valuable resources: space, staff, and/or time. An example of
standardization, that creates flexibility and efficiencies in a perioperative setting, is

described below in Figure 9.

Flexible Use Rooms in Perioperative Services

Standardized patient rooms for-:
Pre-surgery
Pre-admission testing
Pre-op holding
Recovery phase II

Critical design element: Adjacency of Pre-Surgery

and Recovery

Ability to flex usage of rooms between pre-
surgery and recovery phase Il depending
upon time of day and volume

Staff are cross-trained to flex between
Pre-Surgery and Recovery

Results:
Reduced square footage of department footprint
Reduced staffing cost

Figure 9

The key to making the space function optimally is to ensure the processes work effectively.
During the future state development phase teams redesigned patient flow and staffing.
Later in the design process a multi-disciplinary team objectively analyzed the different uses

of the room and designed it to meet all essential functions. It is critical to clearly
operationalize how the space will work through clarifying future state processes.
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Visual Management & 5S for Workplace Organization 5S:

5S, when incorporated in a design project, is often a response to a e Sort
storage or layout problem identified in the current state analysis. To » Straighten
economize space, teams may consider conducting 5S activities early in * Scrub

the pre-design work to determine the appropriate supplies/equipment » Standardize
in conjunction with improving the inventory system. * Sustain

5S and workplace organization can also be incorporated in layout redesign to reduce
walking, excess motion, delays, and potential errors in any work environment. Once the
future state workflow is determined then a team can organize the new space so it supports
the work.

Visual Management is a concept applied during a 5S activity but can easily stand alone.
The goal of visual management, “status at a glance”, should be kept in mind throughout the
entire design process. Figure 10 is an example of a visual workplace where the future state
workflow of these pharmacy techs and the intent to make the work visual drove the layout
of the department.

ey T
sealosnc B B Bl

Figure 10

There are more Lean concepts that have application to facility design. However, by
applying just the above principles to the evaluation of processes in consideration of the
new space, teams will be able to reduce waste. The key is to not just apply Lean in pockets.
Lean thinking should be incorporated throughout the entire design process to maximize
opportunity.
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Summary: Expected Outcomes and Lessons Learned from Lean for Facility
Design

Expected Outcomes

As discussed in the previous segments, the anticipated results from using Lean thinking to
improve the delivery of care in healthcare facility design can be generalized as:
* Improved work environment that is patient centered, flexible, efficient and
affordable
* Optimized patient and work flow to create operational efficiencies
* User and design team consensus on key design and operational decisions

If Lean efforts are implemented to their completeness, the following specific outcomes can
also be expected. This is not an all-inclusive list, but highlights possible results.

Direct Results
By applying Lean concepts to improvement of process and design of new space, teams will
be able to reduce waste.

Reducing waste not only makes the work environment more
efficient, it improves patient satisfaction and safety and
reduces worker frustration.

Efficiency
* Improved workflow and staff productivity
* Flexible, multi-functional space that can be shared to optimize utilization
* Decreased travel distances (for staff and patients) with improved flow and
appropriate departmental adjacencies

Patient & Staff Satisfaction
* Focus on the patient experience (i.e. redesigned process for continuous flow so care
comes to the patient and patient is not traveling all over the facility)
* Increased staff time with patients resulting in more professional contact and reduced
staff frustration
*  Work environment that supports the work as defined by the staff

Safety
* Integration of safety through design of operations and space
* Improved quality of care via the opportunity to design for best practices
* Layout of new space designed to support the work so staff have less workarounds
and roadblocks to take their focus away from safe patient care

www.leanhealthcarewest.com
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