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We are excited to present this book, QI on the Fly. We are health-
care clinicians, healthcare leaders, healthcare executives, and, 
most importantly, we are children, parents, siblings, friends, 
neighbors, co-workers, and patients ourselves. This book is for 
everyone mentioned, and more. We are interested in creating a 
resource inclusive of every healthcare stakeholder that conveys 
the foundations of healthcare quality and can be referenced often. 
The existing literature and books on this subject are too formal – 
consisting of hundreds of pages, and delving into theoretical con-
siderations and case vignettes.

How is a newly appointed board member to their community 
hospital expected to learn healthcare quality and safety rapidly? 
How does a parent whose child is being admitted to a hospital 
quickly learn the “in’s and out’s” of how a healthcare organization 
to ensure their child receives the best care? How is a newly gradu-
ated clinician prioritizing onboarding with human resources, 
obtaining their licensure, learning their new role, and overlaying 
the understanding quality improvement on top of this? How does 
a nurse influence a patient care issue resulting in an exceptional 
outcome? It is inconceivable to imagine one being able to process 
and assimilate these myriad demands.

QI on the Fly is written for anyone with a vested interest in 
quality improvement; QI on the Fly is essentially written for all of 
us. QI on the Fly is for everyone that wants to know more about 
quality improvement and how quality improvement processes 
and data impact healthcare outcomes – for others and themselves. 

Preface
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A landscape of the existing offerings for quality improvement and 
safety reveals an absence of easily digestible material based on 
the reader’s role. It’s almost a given that an individual patient or 
family, someone working in healthcare, a healthcare executive, or 
a board member will read the chapter pertinent to their specific 
role; however, we hope that these stakeholders will not stop there. 
Each chapter is constructed to stand on its own and be rapidly 
read and digested. This book aims to provide a broad overview of 
quality improvement concepts and how they can be immediately 
pertinent to one’s role. This book intends to give an immediate 
understanding and whet one’s appetite for the quality improve-
ment cycle. If you are still hungry after reading the high-level 
information, there are many textbooks that go deep into each of 
the topics introduced. Thank you for giving us the privilege of 
your interest and attention while reading QI on the Fly.

Washington, DC, USA Reneè Roberts-Turner 
  Rahul K. Shah 

Preface
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We take a moment to acknowledge the “giants upon whose shoul-
ders we stand upon.” We have learned so much from our mentors 
that provided us the unique opportunity to be leaders within our 
fields. Ultimately, we appreciate the patience of our patients and 
families. With gratitude, Reneè and Rahul
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An Introduction to Quality 
Improvement: What 
We Need to Know 
in Healthcare

Reneè Roberts-Turner and Rahul K. Shah

This book is for you! Healthcare is one of the most complex 
endeavors where there is only one successful outcome: optimal 
care for the patient. All efforts and strategies in healthcare should 
be focused on solely one thing: the patient. How do we ensure the 
delivery of the highest level of quality in a safe manner? It is not 
easy.

A patient may encounter only a nurse, a therapist, and a pro-
vider (all referred to as the “sharp end” of care delivery) and not 
necessarily interact with the environmental services team, the 
finance team, the dietary team, etc. (sometimes referred to as the 
“blunt end” of care delivery); however, for a successful outcome 
with the highest level of care delivery in the safest manner, all 
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parts of the healthcare team have to be working together all the 
time. It is not easy.

We (Reneè and Rahul) are both part of the sharp end of care 
delivery as a nurse and surgeon, respectively. We are both part of 
the blunt end of care delivery as part of the administrative leader-
ship of Children’s National Hospital, a tertiary-care freestanding 
children’s hospital in Washington, District of Columbia, in the 
United States. Our hospital has been serving patients for 150 
years! The reader can imagine the tremendous change that has 
occurred during that time in care delivery. One thing has remained 
solid and constant: we serve the patients.

To best serve our patients, we have to continually look for 
innovative approaches to drive care delivery, within the frame-
work of safe and quality care. We do this by learning from other 
industries, other hospitals, and the overall academic literature. We 
take known strategies and implement these to improve care. In 
doing so, we quickly realized that we are missing an opportunity 
to educate colleagues, support staff, board members, and, ulti-
mately, patients. There is not a definitive primer for all those 
involved in healthcare to be on the same page. How can we expect 
a patient and their family to understand PDSA cycles and how the 
model for improvement is being utilized to ensure she receives the 
highest level and safest care? How can we expect a board mem-
ber, who has the fiduciary responsibility to serve the community’s 
interests and ensure their hospital’s success and to learn about the 
safety and quality part of the organization when they must be 
focused on the financials, strategy, and the hospital’s role in the 
community? This book fills this gap. This book provides all dif-
ferent parts of the healthcare system a primer on safety and qual-
ity so that we can speak a common language and jointly drive 
safety and quality care for our patients.

The objectives of this book are to help all healthcare profes-
sionals understand the basic principles of quality improvement by 
walking the reader through the step-by-step quality improvement 
process, as well as through the various domains that comprise the 
parts of the quality and safety engine. We hope to be able to guide 
individuals and organizations to fully engage staff in quality 
improvement. This knowledge for all healthcare staff is necessary, 

R. Roberts-Turner and R. K. Shah
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as healthcare systems must continue to strengthen and fortify care 
delivery and the desired associated outcomes. We aim to educate 
individuals that want to know more about quality improvement 
and how QI processes and data impact the care provided to 
patients and families. To achieve this goal, we lay out the founda-
tions of healthcare quality and describe how these methodologies 
can be applied to the everyday work habits of the healthcare pro-
fessional in their settings. In addition, we provide patient and 
family perspectives and relevant quality improvement informa-
tion for decision making entities such as management and guid-
ance for governance from hospital boards.

A framework is necessary to understand healthcare in this era 
and, subsequently, how to utilize quality improvement tools and 
techniques. The Donabedian triad is a commonly used improve-
ment framework and the one we both employ all the time in our 
organization! The triad is structure, process, and outcomes.

We focus and perseverate on the structure – do we have the 
right teams, are the correct individuals on the team, does the team 
meet frequently enough, does the team have a clear reporting hier-
archy, etc.

Then we ensure the processes are in place – are there audits, do 
we track metrics, how do we respond when data goes the wrong 
direction, etc. By spending over 95% of our team’s time and effort 
on structure and processes, outcomes are expected to follow.

A fallacy in quality improvement is to go right for the outcome 
without consideration of the structure and processes that need to 
be in place for the outcome to be resulted and then sustained.

The ultimate aim is to create a high-reliability organization. 
High-reliability organizations (HROs) “operate under very trying 
conditions all the time and yet manage to have fewer than their 
fair share of accidents [1].” Achieving the outcomes in the goal 
would be the holy grail of care delivery; as a patient, I want this 
and expect it. As a healthcare system, we owe it to our patients 
and community to strive for reliability. Weick and Sutcliffe’s 
easy-to-read book [1] has become mantra in healthcare organiza-
tions that strive to deliver optimal and safe care using their high- 
reliability principles. Behaviors associated with high-reliability 
organizations include preoccupation with failure, sensitivity to 

1 An Introduction to Quality Improvement: What We Need…
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operations, reluctance to simplify interpretations, deference to 
expertise, and commitment to resilience [1]. These are absolutely 
nonnegotiable tenets in a healthcare setting and deserve highlight-
ing. Preoccupation with failure involves a culture that encourages 
the identification of work processes that raise concern for poten-
tial failure [1]. Sensitivity to operations requires an awareness of 
how processes and systems affect the organization through early 
recognition of threats to the organization, which involves atten-
tiveness to small changes in daily work [1]. Reluctance to simplify 
requires identification of the slight differences between threats 
through in-depth scrutiny, which involves using various methods 
of exploration, designed to identify the real source of the problem 
[1]. Deference to expertise requires that decision making is 
directed towards the person with the most knowledge and exper-
tise to handle the situation at hand, usually not the top of the orga-
nization [1]. Commitment to resilience requires that everyone is 
confident regarding the organization and that it will “bounce 
back” from any events that inevitably will occur [1].

Events will occur. We have to have systems in place that can 
predict to the best of our ability when these events will occur and 
then put in place measures to control the events and any future 
events. This is what high-reliability organizations do – day in and 
day out. It is not easy.

The ultimate goal of the quality improvement process, concep-
tually, is to implement interventions to make iterative improve-
ments to a process or system and sustain change. The process 
begins by identifying a process or system that may be inefficient, 
and hence we begin to identify existing problems. Hospital execu-
tives, leaders, frontline staff, and patients and families can all help 
to identify inefficient quality and safety processes. Identifying the 
problem involves recognizing mistakes and identifying when 
there are too many steps in the process or when a process is too 
complicated; ultimately, a process or system that does not pro-
duce reliable results is amenable to a quality improvement inter-
vention. Not all problems are amenable to an improvement 
initiative. Categories of potential projects usually address one or 
more of the following: effectiveness, efficiency, patient 

R. Roberts-Turner and R. K. Shah
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 satisfaction, safety, throughput, waste reduction, provider, and 
staff engagement.

The questions asked to identify the problem can differ depend-
ing on if you are attempting to fix or design your system or pro-
cess. When looking to fix a current system or process, answering 
the following questions can help you identify the problem:

What worries you? What makes you believe there is an easier 
way to get the expected outcomes? Are we “working hard and not 
smart”? Are we failing to meet practice standards? Have we 
defined the standard work?

When you are seeking to design a new system or process, 
answering the following questions can help you identify the prob-
lem: Is there an opportunity to utilize work that we are already 
doing? In what areas are we not the best, in comparison to similar 
institutions? What can we do better?

Additional questions to consider when identifying the actual 
problem include the following: What were your thoughts at the 
time you decided this was a problem? Why is this a problem? 
How does this problem affect the quality of patient care? Does 
this problem affect efficiency, effectiveness, equity, timeliness of 
care, family centeredness, or safety of care provided? These are 
the six domains of healthcare quality as defined by the Institute 
for Healthcare of Improvement. Placing the potential improve-
ment initiative into one of the six domains of healthcare quality 
further confirms the need to address the problem and helps the 
management and the board to understand the prioritization of the 
initiative. This information also can assist in scoping or identify-
ing the specificity of the problem. Indeed, chapters in this book 
will demonstrate how, ultimately, a data-driven approach will 
identify opportunities for improvement and assist in measuring 
improvement.

What is most important is that projects are aligned with orga-
nizational goals and priorities. Aligning improvement projects 
with organizational goals ensures hospital leadership support, 
minimizes “roadblocks,” and improves the accessibility to avail-
able resources.

Before starting a project, determining if the organization or 
clinical area is ready to embark on such a project can help 

1 An Introduction to Quality Improvement: What We Need…
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 determine success and is a compulsory assessment. When organi-
zational or clinical area readiness is high, organizational members 
are more likely to initiate change, exert significant effort, exhibit 
greater persistence, and display cooperative behavior [2]. 
Members of the organization/unit must be committed to the 
change by having a shared desire to implement a change and also 
believe that capacity for the change to occur exists. The ability to 
implement change is directly related to the organizational/unit 
member’s perception of three key determinants: task demands, 
resource availability, and situational factors [2].

Specifying metrics is necessary to make the problem measur-
able and explains what is needed to make actual improvements. A 
popular quote by Dr. Donald Berwick, founder of the Institute for 
Healthcare Improvement and past CMS Administrator, is “[S]ome 
is not a number. Soon is not a time.” Indeed, the specificity requi-
site in a quality improvement project will ensure proper processes 
are developed to drive the desired change with outcomes expected 
to follow.

We discuss various models for improvement and strategies to 
embark on improvement initiatives in this book, with the goal for 
the reader to understand potential techniques or methodologies 
that can be employed to drive and sustain change. At Children’s 
National, we employ the Institute for Healthcare Model for 
Improvement, which utilizes aim statements and key driver dia-
grams to identify, prioritize, and be the levers of change. There are 
many sources of deep knowledge on these techniques, and the 
goal of this book is to provide the reader with a general awareness 
that these principles exist and how they should be utilized in your 
healthcare setting to drive improvement. This textbook is not 
meant to be a thorough or exhaustive tome on these important top-
ics.

Ultimately, a project will need a robust aim statement, which 
should include data and numeric goals that can be reliably mea-
sured. A common mnemonic is to develop a SMART aim: one 
that is “S”pecific, “M”easurable, “A”pplicable, “R”ealistic, and 
“T”imely. The aim statement must include what the project will 
increase or decrease, the group or population the project will 

R. Roberts-Turner and R. K. Shah
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affect, the baseline (from what) and goal (to what), and a time-
frame (accomplish by when and sustain for how long).

The SMART aim should be linked to a global aim. In other 
words, SMART aims should be part of larger organizational goals 
rather than be siloed to be most impactful. We provide an example 
of a blank key driver diagram (Fig. 1.1) that is used at Children’s 
National Hospital. The template facilitates a shared, common 
understanding and alignment throughout the organization and 
provides instant recognition for management, leadership, and the 
board to instantly understand a quality improvement initiative. It 
is imperative to maintain that the global aim is the larger picture – 
what we are trying to improve.

With a SMART aim and a global aim, we have to ask what are 
the levers that will result in improvement. These are called driv-
ers, and the primary drivers are often referred to as key drivers. 
Ultimately, the key driver diagram (Fig. 1.1) is the road map to 
help achieve a shared understanding of what we are trying to 

Title: Succinct Title
Project Leader: Full Name with Creadentials

GLOBAL AIM

SPECIFIC AIM

Increase or
decrease what

What location or
patient

population
from____to ___

by____and
sustain for 6

months

KEY DRIVERS INTERVENTIONS

To Reduce Harm
Optimize Hospital

Flow
Key Driver should
be in noun form

E.g. “Appropriate
Facilities Plan”

Key Driver

Key Driver

Key Driver

Interventions shoud be an action
Example: “Create standard work to
address this problem”

Sample

Sample

Sample

Sample

In Progress Finished Paused Not Started Privileged and Confidential Patient Saftey and Peformace
Improvement Materials. Not for Dissemination.

Fig. 1.1 Key driver diagram template used at Children’s National Hospital

1 An Introduction to Quality Improvement: What We Need…
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achieve and how we are going to get to the specific goal. A key 
driver diagram is not static. As conditions change, drivers are 
accomplished, and milestones are achieved, it is necessary to 
update the project key driver diagram. Management and the board 
can assist the organization by framing questions and guiding deci-
sions and tactics based off the key driver diagram.

Once we have identified a problem that is amenable to an 
improvement methodology, and we have created a SMART aim 
with the KDD (key driver diagram), then we can begin the “hard” 
work. This book details cycles for improvement, which are called 
PDSA cycles and are iterative, narrowly scoped, improvement 
initiatives. As we progress through several PDSA cycles, con-
ducted in serial and parallel fashion, we must monitor perfor-
mance. There is a primer on data in this book that barely touches 
the level of sophistication of data that healthcare organizations 
use to measure and describe the data associated with improve-
ment. We employ at least a dozen of individuals committed to 
using data to drive improvement! The data helps tell the story, but 
also to monitor performance. Without robust data processes, and 
an understanding of data, improvement will not be attained as it 
becomes impossible to know where a project is in its lifecycle 
without being able to accurately measure it; data is the ruler.

We will eventually determine successful PDSA cycles and 
drivers which are successful in advancing the aim; then, the QI 
project moves to the stage of spread. Spread involves taking the 
initiative and project from a micro-system (one unit in the organi-
zation, one division, one management span of control, one group 
of employees, etc.) to a larger part of the organization/enterprise. 
For example, an initiative that was successful in a specific unit 
(e.g., 4-Main) then needs to be spread, as pertinent, to the other 
inpatient units, to possibly outpatient areas, and if applicable to 
other hospitals/care delivery sites in your organization. The spread 
of an improvement initiative can happen quickly or over a longer 
period of time, depending on the process that needs to be in place 
to support the change. Management and the board can provide 
tremendous assistance in the important decision and guidance as 
to when to spread successful initiatives.

R. Roberts-Turner and R. K. Shah
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The final stage of a QI initiative is the sustainment of gains. 
This is probably the most difficult part of the project. When does 
a project no longer require day-to-day management and oversight 
and when can we trust that the structure and processes that we 
have put into place will be able to be sustained as a permanent 
change to the processes? This is a very difficult decision, as pre-
maturely putting a project into sustain mode or delaying too long 
to put a project into sustain mode comes at an opportunity cost. 
Resources and time are finite; if a project is ready to be sustained, 
then doing so supports reallocation of efforts to new initiatives or 
those that need additional support. However, prematurely sustain-
ing a project can be more harmful than the initiative itself. Your 
hospital’s chief quality and safety leader, chief medical or nursing 
officer, or other leaders and managers can help best assist with 
framing this discussion and assisting with this determination 
driven by deference to expertise.

The easy part of this work is getting started. This book is 
intended to remove the intimidation factor of quality, safety, qual-
ity improvement, and change. As a primer, we hope that readers 
will be able to quickly understand key concepts that will provide 
a ladder for each reader to climb in their journey of quality 
improvement sophistication. At the conclusion of reading this 
book, the reader will have the tools to engage in meaningful dis-
cussions with patients, colleagues, management, and the board on 
various facets of quality improvement. It is this easy.
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 Improvement Science

Every successful project starts with a plan. Whether it be a house 
project to build and design the perfect outdoor space, a history 
project for school, or a business project for work, those that are 
well defined from beginning to end have a higher rate of success. 
While hard work is most certainly a contributor, the real driver is 
the method or planning applied to tackle the issues at hand.

Taking a systematic approach to addressing a problem in order 
to achieve desired outcomes is not just a strategy, but a scientific 
method.

The science of improvement, as defined by the Institute for 
Healthcare Improvement (IHI), is “an applied science that empha-
sizes innovation, rapid-cycle testing…and spread in order to gen-
erate learning about what changes… produce improvements” [1].

Improvement science is not a new concept and has been around 
for a while with organizations like Toyota and Bell Labs [2]. The 
gurus of quality improvement (QI), Walter Shewhart, W. Edwards 
Deming, and Joseph Juran, simplified and refined the science of 
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improvement. While studying the method these leaders used to 
improve the process for building better cars or improving infor-
mation technology and communication, the question became 
whether or not this same philosophy and attitude could be trans-
lated to other industries. Luckily for health care, the answer was a 
resounding “yes!”

The Associates of Process Improvement (API) defines the 
science of improvement and further explains that the proper 
application of this science requires the integration of improve-
ment methods, tools, and subject matter experts to develop, test, 
implement, and spread changes [3]. In health care, there are a 
variety of approaches or models used to foster improvement, 
efficiency, and effectiveness of a system or a process. A couple 
of models used in health care QI are the Model for Improvement 
(MFI) and lean/Six Sigma. While it’s important to choose a reli-
able model to guide your work efforts, it is more important that 
you trust the process and fully commit to using the QI tools and 
processes.

 Model for Improvement

The Model for Improvement (Fig.  2.1), developed by API, has 
been successfully used in hundreds of health care organizations 
across the globe [3] to improve diverse processes and outcomes. 
The model has two parts: answering three fundamental questions 
and conducting tests of change. By answering the three funda-
mental questions, you have established your plan of action. The 
questions that are required to be answered by collaborative teams 
are the following: (1) What are we trying to accomplish? (2) How 
will we know that a change is an improvement? (3) What change 
can we make that will result in improvement? The second part to 
the Model for Improvement is implementing and testing change 
through what is called the Plan-Do-Study-Act (PDSA) cycle 
(Fig. 2.2).

Question one, “What are we trying to accomplish?,” speaks to 
the end goal or aim. In other words, “why are we here?” This 
might seem like an easy question, but to do this right, there must 
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be a level of specificity provided to the answer, including the 
 population that will be affected and the time frame which one 
would wish to achieve their accomplishment. By providing spe-
cific details, you have delivered clear and specific intent among 
your team. Everyone will be on the same page and have a clear 
understanding of the goal and hold each other accountable for get-
ting the job done.

Question two is, “how will we know that a change is an 
improvement?” or “what does good look like?” Teams should use 
quantitative measures and data to identify measures that track 
their success. Where is the finish line? Once a team reaches that 
measure, this is the point at which you might trigger the “we did 
it!” celebrations. An important thing to consider is a realistic tar-
get or goal that is deemed successful. Will you be able to  eliminate 

What are we trying
to accomplish?

How will we know that a 
change is an improvement?

What changes can we make that will 
result in improvement?

ACT PLAN

STUDY DO

Fig. 2.1 The Model for Improvement

2 Model for Improvements



14

patient wait time in a clinic schedule by 90% in 6 months’ time? 
Probably not, and that’s okay! Setting realistic goals will help 
your team visualize the finish line and have it within reach. The 
emphasis is on incremental change and incremental improvement. 
You can shoot for a 20% improvement over 6 months and maybe 
another 15% improvement another 6 months after that.

Question three asks, “what change can we make that will result 
in improvement?” This is when innovation, creativity, and some-
times common sense come into play. The team, who should con-
sist of those who are closest to the work, generates ideas and 
solutions they think will positively impact change. It is important 
to know there is not one right answer. There is no silver bullet that 
will solve the entirety of a problem identified in a system or 
 process. Teams should select a number of changes they think will 
bring them closer to success.

ACT PLAN

• What changes should
  we make (adopt, adapt,
  or abandon)?

• What will the next cycle
  be?

• What’s the objective?

• Make predictions.

• Plan to carry out the cycle
  (who, what, where,
  when).

STUDY

• Complete data analysis.

• Compare data to
  predictions.

• Summarize lessons
  learned.

• Carry out the plan.

• Document problems and
  observations.

• Begin data analysis.

DO

Fig. 2.2 Plan-Do-Study-Act (PDSA) cycle
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It might be easy to simply identify the aim/goal, determine 
quantitative measures for success, and come up with solutions 
that we believe would lead to improvement. But then what? The 
key ideas and solutions developed are then implemented in a 
cyclical fashion, which leads us to the second critical component 
that makes up the Model for Improvement. The concept of the 
Plan-Do-Study-Act (PDSA) cycle is to test out changes to see if 
they are helping or hurting. To put this into perspective, you 
wouldn’t buy a car fresh off the conveyor belt without having the 
breaks, airbags, and steering tested. Automakers use a series of 
tests to make sure their final product will satisfy their customers, 
both in comfort and safety and reliability. The idea behind testing 
a car is that it allows manufacturers to work out the kinks. Potential 
problems that negatively impact the product can be corrected or 
modified slightly before the car goes into full production or rolls 
onto a dealership lot. If you think about it from a cost perspective, 
it is a lot cheaper to eliminate a problem before production, rather 
than having to find and fix the problems after the fact.

The PDSA cycle asks that teams take their solutions (the plan), 
try it (do), observe the results (study), and then do something with 
that plan based on what you learn (act). If you have favorable 
results, you can adopt the intervention. If the test of change sort of 
worked, you can adapt the idea or tweak it a little and try again. 
And if you have failed miserably, it’s okay to abandon the idea 
altogether. The PDSA cycle allows for a threshold of failure. It is 
at such a small scale that the idea of failing, learning from the 
failure, and trying again is part of the process.

Rather than trying to boil the ocean and solve world peace in 
one fell swoop, teams are encouraged to make incremental, small- 
scale improvements. The idea is to start small with hunches, theo-
ries, and ideas and discover what works and what doesn’t work. 
From there, iterative changes and refinements are made with each 
cycle until you find the sweet spot that results in improvement. 
This will organically create a ramp of multiple PDSA cycles of 
improvements shown in Fig. 2.3.

Let’s take a real-world example to demonstrate how to apply 
the Model for Improvement in the scenario of moving to a new 
city or even a different part of town. Typically a new move requires 
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a bit of time to become acclimated with your surroundings. For 
me, it starts with finding the nearest essentials: grocery stores (fin-
gers crossed for a Trader Joe’s), pharmacy, coffee shops, and of 
course, Target. In addition, I need to make sure I know how to get 
to and from work the most efficient and safest way possible. My 
goal or aim was to get to work no later than 7:30 am Monday to 
Friday each week while maximizing sleep. I started timing myself 
each day to gather data about how long it was taking me to get to 
work in the morning. Without knowing this information, it would 
be impossible for me to set a goal or to know what good, better, 
and best might look like. After 1 month, or 20 days, I had an aver-
age time of arrival of 14 minutes, the quickest time was 11 min-
utes from A to B, and the longest time was 18 minutes. Going 
back to our Model for Improvement, the goal or aim was set, the 
measures of success were defined by the data I had collected, and 
now, I got to explore ideas and decide what changes I could try to 
achieve my results. The first thing I did was to consult the experts 
to the process who could have already found solutions to the very 
problem I was trying to solve. More often than not, you can 
assume that someone at some point in time has attempted to 
address the very problem you are trying to tackle. In that case, 
there is no need to recreate the wheel, but learn what successes 
and failures they experienced. I could find someone that lived 
nearby and traveled to the same location and ask what route they 
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S D

A
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D
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P A

DATA

Very small
Scale test

Follow-up
Tests

Wide-Scale
Tests of change

Implementation of
Change

Hunches,
Theories, and 

Ideas.

Changes that
Result in

Improvement!

Fig. 2.3 Multiple PDSA cycles
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take and why. I could also do a little research and see what Google 
Maps had to offer. I found there were three routes to get me from 
point A to B, two taking the highway and one taking back roads. 
Based on the information gathered, I would start my first PDSA 
cycle: the route. I decided to take the highway with the shortest 
estimated time of arrival, according to Google Maps, a new way 
from the baseline data I had gathered. After testing that out for a 
couple of days, I learned that it took me closer to 15 minutes to 
my destination. I decided to tweak my plan just slightly by taking 
the same route, but leaving 5 minutes earlier; this would be my 
second PDSA cycle. I made my plan, left 5 minutes earlier the 
next couple of days, and studied my results, and since they were 
favorable, I decided to adopt that practice to leave at the same 
time to avoid the traffic I had experienced when leaving a bit later. 
Once I had achieved my goal of getting to work by 7:30 am every 
day by standardizing the time I left and the route I took, I could 
say that that the results were a success.

The Model for Improvement demonstrates how defining, mea-
suring, and making continuous changes are key to learning and 
accelerating improvement efforts. It is much more than deciding 
what you are going to do, but how you are going to do it and why.

 Lean/Six Sigma

It wasn’t more than 2 years into my career as a Project Associate 
in the Project Management Department, when I was asked to help 
coordinate logistics for a consulting group who would be con-
ducting a 5-day “Lean” training for a number of hospital leaders. 
One of the perks of this task, besides the unlimited supply of cof-
fee, was that I was able to participate and complete the training 
program myself. The concepts and tools that I learned from this 
methodology were the jump-off point for finding my niche with 
process improvement. It was simple and translatable from one 
industry to the next, and I became more and more eager to study 
and practice the methodology in health care. Lean management 
principles have been used effectively in manufacturing companies 
for decades, and similar to the Model for Improvement, it is 
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another model for that has been successfully applied to the health 
care setting. In simple terms, “lean thinking” is using less, to do 
more, or making the right work easier to do. This model takes a 
close look at processes from start to finish and aims to drive out 
waste to optimize and maximize productivity and value, all from 
the customer’s perspective. “lean thinking” originated in Japan 
and was hugely successful and most well known in the Toyota 
Production System [6].

While a health care setting might not come close to resembling 
the operations of a factory, surprisingly, the concepts of lean lend 
itself nicely to both industries while it focuses on streamlining 
processes, reducing cost, and improving quality and timely deliv-
ery of products and services. The key concepts in lean include 
leadership, culture, and process.

Introducing lean thinking in an organization is not a simple 
task. It requires a great deal of leadership support and cannot be 
done in a disjointed fashion. A strong commitment and support is 
required from the top leadership as well as engagement from mid-
dle management and frontline staff to think differently and view 
their work from a completely different lens – the lens of the cus-
tomer or, in health care, the patient [4].

Alongside the support and leadership of the Executive Team, 
culture is another key component of building a lean organization. 
Tools and techniques are implemented but only successful if lean 
thinking is woven into the fabric of the organization. An organiza-
tion’s culture sets the beliefs and values that its people follow. The 
challenge of accepting a culture built on lean principles is accept-
ing that your work and the systems that you work are not perfect. 
This is particularly challenging for health care professionals who 
pride themselves on the precise work they do day in and day out. 
Admitting or recognizing that your daily tasks are wasteful and do 
not add value can be a difficult realization to admit out loud. 
However, a nurse may not see that searching for supplies that are 
not readily available is seen as waste. Although they are doing it 
with the patient in mind, they are unable to provide timely care 
because they were unable to obtain what they need when they 
needed it. That was seen as something that could be prevented or 
eliminated completely if stocked appropriately. Lean helps to 
understand that things such as this are not what health care profes-
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sionals went to nursing school or medical school to do. They are, 
and at many times, underutilized when their day-to-day work 
requires unnecessary tasks that are considered non-value-added. 
Leaders are needed to help staff embrace lean practices by work-
ing together with frontline staff to flatten the hierarchies that exist 
within an organization to move the dial together.

The third key concept of lean considers process. When asked 
who the “customers” are in health care, you might think the 
answer would be those who drive the processes within a health 
care system – physicians, nurses, insurers, and government and 
insurance payers. From a lean philosophy, the patient is at the tip 
of the spear, and the processes should always be designed with 
them in mind. At the beginning of a quality or process improve-
ment event, it is typical for the executive sponsor to kick-off the 
event by sharing words of wisdom, support, and perhaps a patient 
story to depict the importance of the task at hand. One of the most 
impactful demonstrations of this was when the emergency depart-
ment physician champion placed an empty chair in the center of 
the room where the improvement event was taking place. The 
chair represented the patient. Everything we were going to do 
would be designed with that child in mind. When looking at a 
particular process, the focus revolves around creating the right 
value for the right patient or customer. The goal is to increase the 
valuable components while eliminating or reducing as much as 
possible the non-value-add or waste. Designing a perfect lean pro-
cess not only maximizes and creates value, but it is also satisfying 
for people to perform, managers to manage, and customers or 
patients to experience.

One of the common strategies that help pulls the concepts of 
leadership, culture, and process together is to go to the gemba or 
where the work is done [5]. Doing this provides a level of under-
standing and appreciation for the complexities and challenges 
while also highlighting the best practices that exist in a process. 
Dr. David Munch, an executive from the lean training and 
 consulting organization I received lean training from, shared the 
motto “go see, ask why, show respect.” There was no better way 
to learn than from those who are doing the work in the very envi-
ronment in which they do so. A fresh eyes perspective and a sim-
ple conversation may be all that is needed to provide a robust 
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understanding of the challenges at hand. People learn best when 
they are directly involved, and leadership who practice this can 
make change happen very quickly.

 Six Sigma

If you’ve heard of lean, you might have heard that model coupled 
with Six Sigma. While lean works to drive out waste, Six Sigma 
focuses on reducing variation within a process to help drive teams 
to create stable, reliable systems [7]. Similar to other quality meth-
ods, Six Sigma appreciates and promotes a systematic approach 
starting with identifying the problem and ending with implement-
ing solutions. In Six Sigma, this is called DMAIC for Define, 
Measure, Analyze, Improve, and Control the improvement.

Six Sigma views processes with a statistical focus. The philosoph-
ical perspective of Six Sigma says that processes require inputs and 
produces outputs. If you control what you put in to a process, you can 
control what you get out of one. Using data and statistical process 
control (SPC) charts, you can easily see the variation that exists in a 
process and how your interventions can contribute to reducing varia-
tion further, creating a more predictable and manageable process.

In Fig. 2.4, you can see the ideal bell-shaped or normal distri-
bution curve. The area under the normal distribution curve makes 
up six standard deviations (sigma) away from the center (three in 
each direction) which is where the name Six Sigma comes from. 

99.7%

Lower limit Upper limit

–6s –5s –4s –3s –2s –1s 6s5s4s3s2s1s

Process Average

95%

68%

Mean

Fig. 2.4 Six Sigma quality performance
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Moving one standard deviation each direction away from the 
graph’s center (2 sigma) covers 68.2% of the data. Two standard 
deviations in either direction (4 sigma) cover 95.4% of the data, 
and three standard deviations (6 sigma) cover roughly 99.7% of 
the data. That’s saying that 99.7% of the data points will consist 
of outputs with zero defects or errors. In statistical terms, Six 
Sigma quality performance means there are 3.4 defects for every 
million opportunities [7].

Six Sigma is broad and complex, so if you followed nothing in 
the paragraph above, the key takeaway is to imagine Six Sigma as 
a quality control program. When your process data falls within six 
standard deviations, it is normal variation that is inherient to any 
process. Anything that falls outside six standard deviations war-
rants investigation. The smaller or tighter the variation, the more 
realible or predictable your process.

Lean and Six Sigma were originally two separate business phi-
losophies to optimize processes, both providing customers with 
the best possible quality, cost, delivery, and safe flexibility. Today 
most industries combine the two methodologies. The “sweet spot” 
for Lean and Six Sigma is to use them as one method together to 
achieve excellence in quality and operations. While lean in gen-
eral is about making processes more simple, Six Sigma is about 
the quality of what you deliver. Lean/Six Sigma is a data-driven 
and fact-based model of improvement that values preventing 
defects opposed to detecting defects. The customer-focused 
approach is driven by reducing variation and driving out waste all 
while fostering enhanced process standardization.

 Why Should You Care?

In a 1990s interview with Steve Jobs, he talks about core principles 
of quality improvement. He explains that “In most companies, if 
you’re new and you ask ‘why is it done this way?’ the answer is, 
‘because that’s the way we do it here.’ The largest contribution to 
much of this quality thinking is to approach these ways of doing 
things… scientifically” [8]. Methodologies such as Lean, Six 
Sigma, and the Model for Improvement are the mechanisms or the 
approach to help us identify why we do what we do. By using data-
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driven decision-making, we are able to see where to focus our 
efforts and subsequently measure and monitor improvement.

Every one of us will encounter the need to use the health care 
system. At one such encounter, you may have been asked by a health 
care professional to change your personal practice in order to 
improve your health. Changing your personal practice might mean 
doing something more or something less to see positive results. If we 
ask our patients to change personal practice to improve, one might 
argue that patients deserve the same from the health care system.

Whether you are a frontline health care worker, health care 
executive, board member, or anyone who encounters the system, 
it is important to have a basic understanding of the methodologies 
and science of improvement to identify opportunity and help drive 
change. Being an active learner and participant with improving 
systems and processes that you experience firsthand will result in 
being part of the solution. Improving the performance in the 
health care environment can help produce reliable, cost-effective 
processes while improving care delivery and patient outcomes. 
This ever-evolving industry requires a constant need to challenge 
the status quo and seek opportunities to improve on behalf of your 
patients, your family, and your community.
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Measuring to Improve 
in Quality Improvement

Sopnil Neil Bhattarai

We have heard the phrase, “That which cannot be measured can-
not be improved” often attributed to Peter Drucker, the inventor of 
modern business management. Drucker is considered one of the 
greatest management thinkers of all time [1], and his lessons 
about measurement can be applied to quality improvement (QI). 
In QI, measures serve as pulse checks in a system, based on which 
a healthcare practitioner can understand how the system is per-
forming. The Model for Improvement asks, “How will we know a 
change is an improvement?,” and this is where measures come 
into place. There are three main measure types: (1) outcome, (2) 
process, and (3) balancing. Before we look at measures, we need 
to understand how measures provide context, and for this, we look 
at the Donabedian model of care.
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 Donabedian Model of Care

Avedis Donabedian was a health systems researcher in the 
University of Michigan. He is considered the founder of the study 
of quality in healthcare and medical outcomes research. He is 
most famous for creating the “Donabedian model” of care [2]. 
There are other frameworks that exist to improve quality, such as 
the Bamako Initiative and the World Health Organization frame-
work. The Bamako Initiative focuses on economical ways of 
defining quality of care, such as focus on effectiveness, efficiency, 
sustainability, and equity. The World Health Organization frame-
work of quality of care focuses on a philosophical understanding 
that high-quality healthcare is a universal right. The Donabedian 
model works on a macroscopic and organization and health sys-
tems level. The Donabedian quality-of-care framework states that 
the impact on health status is directly driven by the structure of the 
health system and the processes in the form of good medical prac-
tices.

 How Are Structure and Processes Associated 
with Outcomes?

Jake Shimabukuro is an American ukulele virtuoso, and his rendi-
tion of the Beatles’ “While My Guitar Gently Weeps” catapulted 
his career and brought ukulele into the forefront of Millennial and 
Gen Z pop cultures. One cannot go past 100 music videos on 
YouTube without encountering a ukulele cover of a song.

The ukulele is a simple string instrument belonging to the lute 
family. It generally has four nylon strings and fits nicely into a 
child’s hand. Less intimidating than a six-string guitar, the ukulele 
is a great first instrument to pick up for anyone. I first encountered 
Jake Shimabukuro’s tenor ukulele late 2006 and thought it was 
incredible. Between many years of following Jake’s career, and 
countless YouTube ukulele stars coming out, I never actually 
picked up the instrument. Eleven years later, however, I finally 
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concluded it was time. Consider my ukulele journey as self- 
improvement.

In 2017, my wife went to a 7-day conference, and I had my 
apartment for myself. After cleaning every inch, organizing all 
paperwork, and completing all my chores, I finally ran out of 
excuses. It was time. I looked for a ukulele on Craigslist and 
found one for a reasonable price. This simple act of starting up 
and actually getting the instrument was establishing the struc-
ture.

Without the structure, there is no context. Without the ukulele, 
I could not start learning the instrument. Sure, I could watch 
YouTube videos, but without actually picking up and trying the 
instrument, it would be a futile task. In healthcare, similarly, the 
structure is how a particular improvement journey starts.

If a hospital wants to look at the rates of Clostridioides difficile 
(C. diff), there needs to be context where this improvement work 
is done. This includes the physical facility, equipment, and human 
resources. Without a laboratory that can test for C. diff, it would 
be a Himalayan task for the hospital to look at its rates. Without 
staff that could process the samples, the hospital would need 
another way; for example, it would need to figure out how to con-
tract out the lab samples. The structure also involves the organiza-
tion’s characteristics, such as staff training. If none of the staff 
members trained to draw lab samples, the hospital’s desire to con-
duct the improvement work is futile.

Structure can also be establishing systems for improvement 
work. Just because I picked up my ukulele does not mean that I 
would become a virtuoso overnight. I signed up for courses online 
that would provide me with some fundamentals and decided I 
would practice in the mornings so that I do not disturb my neigh-
bors. In our lab analogy, the “time” could be the time allocated 
during leadership meetings to discuss the project. It could be ven-
ues, such as grand rounds or lectures, where individuals working 
on the project can report out regularly. Hospitals with established 
quality outcomes meetings have avenues that can help facilitate 
discussion of the project.

3 Measuring to Improve in Quality Improvement
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 Donabedian Triad

When taken with the context of measurements, the Donabedian 
triad depicted in Fig. 3.1 makes perfect sense. The triad has two 
main bases: structure and process with the apex of the triad as the 
outcome. The structure and process hence hold up the outcomes. 
With active venues to discuss project or conduct project improve-
ment activities, appropriate investment in equipment and training 
(structure), and processes actively engaged in improvement, out-
comes will follow. A hospital cannot improve C. diff rates without 
investing in structure.

 Outcome Measures

The outcome measure refers to your overall goal or aim. My 
short-term aim was to learn to play three chords in the ukulele by 
the end of the week. The outcome measure, in this case, would be 

Outcome

Structure Process

Fig. 3.1 Donabedian triad [2] sets a framework in which outcomes follow 
structure and processes in systems. Without the structure and processes in 
place for improvement activities, outcomes are tough, if not impossible, to 
achieve
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whether I learned three chords or not based on standards that I set 
for myself at the beginning of the project. More discussion about 
these standards, also known as operational definitions, will be 
done later in this chapter. In a hospital setting, if you are trying to 
improve patient and family satisfaction in the emergency depart-
ment, the outcome measure may refer to satisfaction scores. If 
measuring overall patient experience in the hospital, one could 
use a combination of outcome measures, such as health outcomes 
(morbidity and mortality), with patient satisfaction measures. One 
must track outcome measures throughout the length of the proj-
ect, and the sampling strategies will be different than other mea-
sures for the project. Our care team at the hospital would need to 
measure C. diff rates every month through the end of the project.

 Process Measures

When trying to make system changes, it is helpful to look at the 
system as a whole. However, a system does not work in isola-
tion. It is essentially a sum of parts working together. An organ 
system is a network of tissues working together towards the 
common function. A factory is a system that produces a product. 
A hospital system works towards improving the healthcare of its 
patients. In my ukulele example, the system I establish with the 
structure work together to give me the outcome I desire. 
However, is learning three chords in ukulele something that hap-
pens right away? How do I know that I am headed in the right 
direction? To understand this, we need to understand the lagging 
and leading indicators.

Outcome measures are sometimes referred to as lagging indi-
cators. Economists often refer to lagging indicators as “any mea-
surable or observable variable that moves or changes direction 
after a change has occurred in target variable of interest” [3]. 
Often, these have occurred after a large shift has occurred in the 
markets. Some famous economic lagging indicators are the aver-
age duration of unemployment, corporate profits, labor cost per 
unit of output, interest rates, etc. These indicators shift upwards or 
downwards when some significant events have already occurred. 
A surge in demand may increase the consumer price index in a 
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few months after the surge has already occurred. In our healthcare 
example, the lagging indicator is the C. diff rate of the hospital. 
The final rates of C. diff, which could be the number of events 
normalized by the census, will not be apparent until the end of the 
month. A hospital’s central line-associated bloodstream infection 
rates will not be apparent until numbers are finalized, which lags 
the actual event by many months.

In philosophy, there is a type of knowledge called “a posteri-
ori,” which is knowledge that is known by experience. A posteri-
ori is a form of lagging indicator – a change has already occurred, 
and the knowledge arrives afterward. Process measures are the 
opposite. Process measures can be referred to as leading indica-
tors. Leading indicators are factors that change before the rest of 
the economy begins to go in a particular direction [4]. Market 
observers and policymakers predict significant changes in the 
economy based on leading indicators. In philosophy, process 
measures can be referred to as “a priori,” which is knowledge that 
appeared beforehand, often by reasoning. In my ukulele example, 
a process measure is an indication of how well I may do in achiev-
ing my goals of learning three chords. Process measures help you 
measure how well your system is functioning to achieve your 
goals ultimately. In the ukulele example, it would be how often I 
practice. If I set up a structure (buy a ukulele, sign up for classes, 
etc.), I will not automatically be proficient in the instrument. I will 
have to practice in frequent intervals. If I slack and do not practice 
for a few months, my progress may be diminished. A lack of prac-
tice could be an early sign of system failure.

Similarly, in a healthcare setting, a lack of proper antibiotic 
prescription patterns may give a clue on why patients are develop-
ing C diff infections. If a hospital has a protocol, but no way of 
measuring how the protocol is being followed, i.e., how 
 practitioners are adhering to the process, the only signal they 
would know would be their infection rates. Similarly, if the hospi-
tal conducts interventions, such as policy and procedure changes, 
education, changes to the electronic health system, etc., how 
would one be able to discern that the practices are changing? If 
education was effective, and compliance to using new guidelines 
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is high, there is a high chance that the outcomes will follow. 
Process measures are a key pillar to the Donabedian framework 
and serve as pulse checks on how the system is working; thus, it 
could predict how the system performs in the future.

 Balancing Measure

Balancing measures serve as the quantification of unintended 
consequences in the system. It is important to monitor balancing 
measures because iterative changes in one part of the system 
could affect other parts of the system and ultimately could lead to 
changes in other outcome measures. If a hospital wants to reduce 
the time patients spend in the recovery room after surgery, leaders 
should make sure the rates of patients returning to the surgery are 
not high. In the ukulele example, a balancing measure could be 
tracking time spent doing other activities. Normally, I work out in 
the mornings. If playing the ukulele reduces my time working out, 
this is a negative impact on my overall lifestyle. However, a word 
of caution: balancing measures do not always have to be nega-
tively impacting the system. A change in the system leads to an 
increase in patient satisfaction but also impacts staff satisfaction 
in a positive manner. In this case, increased satisfaction is “good.” 
Balancing measures are not inherently good or bad.

 Operational Definitions

Operational definitions are one of the tenets of quality improve-
ment. If the measurement is not consistent, it is impossible to say 
whether change over time has occurred. Here are the four rules of 
operational definitions [5].

 1. Gives communicable meaning to the concept.
 2. Specifies measurement methods and equipment.
 3. Identifies criteria (inclusion vs. exclusion).
 4. Has clear and unambiguous wording.
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Consider the following example. Hospital-acquired C. diff 
rates are measured over time as infections per 1000 days of ther-
apy. Days of therapy is a measurement that adds every day that 
patients are on antibiotics for a time period normalized by 1000. 
When coming up an operational definition for this measure, you 
will have to address all points: “we will measure monthly C. diff 
rates per 1000 days of therapy (concept) in our hospital (inclusion 
criteria) using CDC criteria (method).”

 Data

Healthcare data is a complex topic, and this chapter will only 
highlight the most important concepts. For detailed discussions 
on data and how it is used for improvement, I highly recommend 
The Health Care Data Guide: Learning from Data for Improvement 
[6] by Lloyd Provost and Sandra Murray. This book is essential 
for further reading.

Creating strong measures sets the stage for an effective data 
strategy. Data can then be turned into information. Healthcare is 
no different than other industries in recent times: we are inun-
dated with data. A 2016 estimate suggested that the amount of 
digital data is set to exceed 1 zettabyte, of which 30% is health-
care. This data represents 30 million times the data in all books 
that have ever been written [7]. But without context, data becomes 
useless. Measures help put data into context. In quality improve-
ment work, data shown over time is of utmost importance. Without 
this tracking, measurement of improvement becomes impossible. 
Consider Figs. 3.2, 3.3, and 3.4, where a hypothetical shipping 
company wants to track delays in package delivery before and 
after implementation of a new software system. Figure 3.2 shows 
that before the software system, there were a total of 9 hours of 
delay per package. After the new system, it looks like there were 
4 hours of delay per package. This looks like an incredible 56% 
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Delay In Package Delivery (Hrs)
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Fig. 3.2 Change is shown as pre- and post-implementation. This practice 
could be deceptive as they do not show sustained improvement, but rather a 
snapshot of “cherry-picked” data
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Fig. 3.3 This figure shows data over time and how changes could happen 
before the implementation of a new process, upon which the system leaders 
need to analyze whether the improvement was because of the change made or 
other factors. Alternatively, the lower portion of the data shows that there is 
an upward swing after the change, which shows sustainment did not occur
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reduction in delays. However, is this the full story? What if we 
tracked the delay over time? Figure 3.3 shows that when tracked 
over time, we see two distinct features: (1) the improvement was 
already headed downwards weeks before the changes were imple-
mented and (2) change did not hold after a few weeks of imple-
mentation. In both instances, the company was unable to learn 
and hence unable to manage nor improve. Data over time shows 
transparency and can show sustained changes rather than snap-
shots in systems. In Fig. 3.4 we see other observations: (1) the 
before and after change data look similar and (2) ups and downs 
in the data indicate that there could be two systems. When looking 
at data, as shown in Fig. 3.2, the company can paint the narrative 
that the software usage successfully decreased the shipping 
delays. When showing data over time, however, the data becomes 
more ambiguous. An ideal improvement effort shows data over 
time and with sustained change.
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Fig. 3.4 The top image shows that before and after look similar in the data 
over time, which could mean that the change was not as effective. The second 
part of the image shows that there could be two distinct systems – the time is 
lower every other week, which indicates the system is reacting in two differ-
ent ways
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 Sampling Strategies

Effective data collection has a strong sampling strategy – timing 
is everything. The outcome measure of a project refers to the goal 
of the project and should, therefore, be tracked throughout the 
life of the project. Process measures, if applicable to the entire 
project, should also span the length of the project or at least until 
there is sustained strong process performance. For our example 
of C. diff reduction, the rates of C. diff should be tracked on a 
regular basis based on what the team agrees upon in the begin-
ning of the project. If the team wants to conduct a small test of 
change for a subset, then the subset of data should be tracked 
only until improvement has occurred. For example, if the team 
wants to track education effectiveness in new fellows, they can 
test a small group immediately after the education activity was 
implemented and then a month afterward. The data over time 
aspect still exists, but the sampling strategy is smaller. For any 
Plan-Do-Study-Act cycle, the PSDA-level data will always be 
smaller than the global dataset, which measures the outcome 
measure.

 Common Data Types in Healthcare

There are two main data types in healthcare: attribute data and 
continuous data. Attribute data can be categorized or be assigned 
a characteristic. A list of patients with C. diff infection is an attri-
bute. Attributes can be as small as a binary characteristic. A list of 
patients where the appropriateness of their antibiotic regiments is 
measured have two attribute characteristics: whether they received 
proper antibiotics (“yes”) or they did not (“no”).

Continuous data include data such as weight, time, and tem-
perature. They can be measured, but they have an infinite number 
of possible values within a selected range. The easiest way to con-
ceptually think about this is the idea that one cannot “count” con-
tinuous data. You would never be able to count weight, time, or 
temperature.
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The type of data determines what charts one must use. This is 
especially important in quality improvement, where data over 
time are measured. The easiest way to display data over time is on 
a run chart. A run chart and its components are shown in Fig. 3.5. 
The centerline of the data is the median of all the points in the 
dataset. The centerline is also known as “central tendency,” which 
means that any “middle of the road” data for the dataset will fall 
at or close to the median. The most common type of run chart 
used in healthcare is known as the control chart. A control chart is 
an advance mathematical chart that has complex calculations 
behind it. However, when properly interpreted, control charts can 
be extremely powerful tools for measuring hospital quality.

 Basics of Control Charts

Control charts are based on the assumption that a system’s data 
are stable. If a hospital fluctuates in its C. diff rates every month, 
there may be a need to stratify, or separate out, individual sections 
rather than to display the entire data as an aggregate. If the inten-

Chart title reflects
chart information
and chart type

Centerline on a
Run Chart is 

MEDIAN

Data Plotted Over Time

92%

82%

55%

72%

62%

52%

42%

32%

22%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Hand Hygiene Compliance
(Run Chart)

H
an

d
 H

yg
ie

n
e 

C
o

m
p

lia
n

ce

Fig. 3.5 This is a simple run chart. The data are shown over time (monthly). 
The central tendency or the “normal” of the data are shown as median
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sive care units have a higher rate of C. diff infections, they could 
be pulling the central tendency of the entire system higher than 
usual. Control charts assume the median of the data and the aver-
age of the points are close to each other.

Control charts have thresholds known as “control limits.” 
Control limits are based on the centerline and help project leaders 
decide what is “normal” for the system. Figure 3.6 shows a basic 
control chart. The upper control limit is three standard deviations 
away from the centerline.

Consider the example of men’s shoe sizes. If you were to plot 
out men’s shoe sizes, the general distribution would say that the 
shoe size is around 8–8.5. This becomes the central tendency, 
“middle of the road,” or “average.” On the extremes, however, 
there are large shoe sizes, such as size 16 or size 5. The extremes 
of this distribution graph can be considered as probabilities. If you 
were to randomly pick a man and ask them their shoe size, there 
is a 68% chance that they would be between 7.5 and 8.5. Similarly, 
the probabilities of extremely large or extremely small shoe sizes 
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Fig. 3.6 Simple control chart. The central tendency in a control chart is the 
average of points. The control limits (UCL, or upper control limit, and LCL, 
lower control limits) fall at 3-sigma or three standard deviations from the 
middle
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are fairly low. If the shoe size is size 24 or size 2, they are consid-
ered outliers, extremes, or rare events. Figure 3.7 shows a normal 
distribution graph.

A control chart is the same data displayed over time. The upper 
and lower control limits fall at three standard deviations (or 
3-sigma) from the centerline. This means that if a data point is 
beyond 3 sigma, the probability that the data is an outlier is >99% 
[9]. If that data point occurs, the team must investigate and find 
out why that has occurred.

Control charts help us understand the concept of common 
cause and special cause variation. In common cause variation, the 
processes inherent to the system yield the result the “normal” 
results for the system. If I survey a normally distributed database 
of men for their shoe size, I should generally get the shoe size 
range of 7–8.5. However, what if I surveyed NBA players that are 
generally taller than the average population? The data would skew 
in the extremes. In the C. diff example, what if there was a dra-
matic increase in C. diff rates in the hospital and it was above the 
3-sigma threshold? This would be considered a special cause 

0.13% 0.13%2.14% 2.14%

13.59% 13.59%

34.13% 34.13%

68%

95%

99.7%
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Fig. 3.7 This is a normal distribution graph divided into zones based on col-
ors and standard deviations. The probability of a point landing within the 
zones is also illustrated. Any points beyond 3-sigma are considered outliers. 
The probability of those points is low; therefore, if they appear in the data, 
they must be investigated as “special cause” [8]
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variation when data behaves differently than it normally does. 
Special cause variations can be intended or unintended. Let us say 
that the team wants to improve compliance to adhering to certain 
protocols for antibiotics and the team implements forcing func-
tions on the electronic medical system. Providers are unable to 
select any other options besides the ones chosen by the hospital 
committee to be the best regimen of antibiotics. This change 
would be considered an intentional special cause if the adherence 
dramatically increases beyond 3 sigma.

Special causes can also exist if data over time behave consis-
tently away from “normal.” The most common is a rule referred to 
as “centerline shift.” A centerline shift implies that the data has 
deviated enough from the central tendency that the central ten-
dency is no longer useful. Typically a centerline shift happens if 
eight data points are below the centerline. For example, if your 
commute to work is typically 45  minutes and never exceeds 
1 hour, or is below 35 minutes, you could comfortably say that 
your average time to commute is around 45  minutes, with an 
upper limit of 1 hour and lower limit of 35 minutes. If all of a sud-
den, your commute was closer to an hour every day for 8 days in 
a row, one could consider that this was a shift. Your new centerline 
is now around an hour. Why is that the case?

If a coin is tossed once, there is a 50% probability that it is falls 
heads or tails. What if it falls to heads eight times in a row? You 
would investigate whether this coin was rigged. Similarly, if your 
commute was an hour instead of 45  minutes every day, there 
could be something special going on, such as construction or new 
business opening in your regular route. This example is an 
 unintended variation and a special cause. This is a signal for 
improvement teams to conduct an investigation.

 Control Chart Types

Control charts are based on the data that is being collected. The 
audience for this chapter is anyone involved in healthcare; as such, 
it is impossible to be able to adequately address the nuances of 
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control charts. The following paragraphs are simple primers to help 
set the stage for you to be conversant regarding control chart types.

The basic forms of control charts are shown in Fig. 3.8. The 
most common control chart is a c-chart, which counts data over 
time. These are helpful when you are just getting started with 
improvement work. A p-chart stands for proportion chart. This 
chart is typically utilized for compliance. If a protocol is adhered 
to 60% of the time, a p-chart would reflect such data.

X-charts measure the averages of continuous variables, such as 
times, temperature, etc. These charts take into account subtle dif-
ferences between averages within a sample size. The purpose of 
X-charts is to show stability between points and also between 
sample of points. X-charts are typically used to measure average 
turnaround times. S-charts show the differences within standard 
deviations of each point. It helps users discern how points are dif-
ferent from each other and understand system-level nuances based 
on that information. If average temperatures fluctuate from 0 °F to 
60  °F in 1 day, there may be system instability that an S-chart 
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C-Chart P-Chart
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Fig. 3.8 Basic forms of control charts
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could help one determine, since the two data points are so drasti-
cally different from each other.

 Putting It All Together

The Donabedian triad brings structures and processes to systems 
to drive desirable outcomes. Structures, processes, and outcomes 
should be measured, so that leaders can know when improve-
ments lead to change. Using effective data strategies and plotting 
data over time, leaders can then show that their changes led to 
measurable improvements in their systems. Using control charts 
can be an effective way of displaying data over time, and the sci-
entific basis of the control charts is digestible to anyone. Data 
helps us understand our system and gets us from a posteriori to a 
priori. The process measures tracked over time serve as leading 
indicators. If I am successful in learning the ukulele, it is not due 
to chance, but it is because I implemented structural changes and 
measure my processes on a continuous basis. In my case, I am no 
virtuoso, but I can certainly play three chords with ease, which I 
consider to be baby steps to a YouTube career in case quality 
improvement does not pan out.

References

 1. Forbes. Forbes.com. [Online]; 2014 [cited 2020 June 2]. Available from: 
https://www.forbes.com/sites/stevedenning/2014/07/29/the- best- of- peter- 
drucker

 2. Agency for Healthcare Research and Quality. Types of health care quality 
measures. [Online]; 2015 [cited 2020.10.1]. Available from: https://www.
ahrq.gov/talkingquality/measures/types.html

 3. Chappelow J. Investopedia. [Online]; 2020 [cited 2020 June 2]. Available 
from: https://www.investopedia.com/terms/l/laggingindicator.asp

 4. Chen J. Investopedia. [Online]; 2020 [cited 2020 June 2]. Available from: 
https://www.investopedia.com/terms/l/leadingindicator.asp

 5. Lloyd RC. Navigating in the turbulent sea of data: the quality measure-
ment journey. Clin Perinatol. 2010;37(1):101–22.

3 Measuring to Improve in Quality Improvement

http://forbes.com
https://www.forbes.com/sites/stevedenning/2014/07/29/the-best-of-peter-drucker 
https://www.forbes.com/sites/stevedenning/2014/07/29/the-best-of-peter-drucker 
https://www.ahrq.gov/talkingquality/measures/types.html
https://www.ahrq.gov/talkingquality/measures/types.html
https://www.investopedia.com/terms/l/laggingindicator.asp
https://www.investopedia.com/terms/l/leadingindicator.asp


40

 6. Provost L, Murray S. The healthcare data guide: learning from data for 
improvement. San Francisco: Jossey-Bass; 2011.

 7. Bhattarai S, RK S. Leveraging real-time data to drive quality improve-
ment in a pediatric health system. Pediatric Investigation. 
2018;2(3):184–7.

 8. NIST/SEMATECH. NIST/SEMATECH e-Handbook of statistical meth-
ods. [Online]; 2012 [cited 2020.11.1]. Available from: http://www.itl.nist.
gov/div898/handbook/

 9. Juran JM. Juran’s quality control handbook. 3rd ed. New York: McGraw- 
Hill; 1988.

S. N. Bhattarai

http://www.itl.nist.gov/div898/handbook/
http://www.itl.nist.gov/div898/handbook/


41© Springer Nature Switzerland AG 2021 
R. Roberts-Turner, R. K. Shah (eds.), Pocket Guide to Quality 
Improvement in Healthcare, 
https://doi.org/10.1007/978-3-030-70780-4_4

Taking the Individual Out 
of the Error: Learning 
from the Things That 
Go Wrong

Kathryn Merkeley

Healthcare is a risky business with a high likelihood for error. 
Generations of healthcare workers hear the cautionary tales about 
the nurse who gave a lethal dose of medication or the surgeon who 
operated on the wrong leg. Passed along like battle stories, they 
serve as an ominous reminder that the stakes are high and errors 
happen in the most unexpected situations. Messages about fol-
lowing policies, filling out checklists, adhering to the standard of 
care, and being vigilant 100% of the time so nothing goes wrong 
are ingrained in every thought or action by staff. The problem is 
that’s not quite the truth. Healthcare is a complex web of systems 
that must interact seamlessly to provide safe and reliable care. At 
the center of these complex systems are people. Well intentioned 
people who keep patients safe by thinking critically and mak-
ing tough decisions when the stakes are high, but people are also 
fallible. To truly improve safety, systems must be designed to sup-
port people in doing the right thing at the right time and provide 
safeguards to combat human error.
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 Error: That Wasn’t Supposed to Happen

To Err Is Human, published by the Institute of Medicine in 2000, 
spurred the patient safety movement of the last 20 years [1]. To 
Err Is Human challenged the belief that healthcare errors are the 
fault of carelss people, by highlighting the inherent risks and need 
for shifting response to error from a blame approach to a systems-
focused, learning approach [1]. Errors are not the result of care-
less individuals, rather the failing of systems, poorly designed to 
support individuals and provide safeguards that make it easy for 
people to do the right thing at the right time.

People don’t come to work to make a mistake, but, even at our 
best, we are repeatedly impacted by internal and external factors 
that influence our behaviors, decisions, and actions [2]. Some fac-
tors are easy to identify: fatigue, noise, or distractions. Other fac-
tors are not so readily apparent such as cognitive biases that 
impact decision-making or an underlying organizational culture 
that inhibits speaking up when something is not right. To prevent 
errors and patient harm, we must be aware of how these factors 
impact our work and design systems that alleviate the impact on 
our everyday performance.

 Anatomy of an Error

An error means something did not go as planned or expected. 
What you may not know is that different types of errors, condi-
tions, and failures contribute to safety events. To better understand 
how to respond to errors, it is essential to understand how they 
happen. Nobody is immune to error, but a basic understanding of 
contributing factors makes us aware of how easily and unknow-
ingly we can succumb to the risks around us.

The term “sharp end of care” refers to individuals at the point 
of care who are directly interacting with patients and at the high-
est risk for making a mistake that causes harm [2]. When some-
thing unexpected happens, it’s easy to identify the people involved 
and even easier to attribute the error directly to them. The blame 
approach disregards appreciation for the complexity of the system 
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and other contributing factors. The real harm is missing the chance 
to fix breakdowns in the system that failed to stop the error from 
reaching the patient.

James Reason, psychologist and renowned expert on human 
error, coined the terms active failure and latent condition [3]. 
When a safety event occurs, it is actually the result of an unsafe 
act (active failure) intersecting with an underlying weakness in 
the system (latent failure), breaking down safeguards and creating 
the opportunity for harm [2].

Human actions and behaviors that lead to error are considered 
active failures [2]. Humans process a multitude of inputs, signals, 
and information quite efficiently and effectively. We learn from 
experience and store information for application at a later time. 
This is possible because the brain attempts to simplify informa-
tion processing and decision-making into three modes: 
 skills- based, rule-based, or knowledge-based [3]. Despite the effi-
ciency of the human brain, errors can happen in any mode [3].

• Knowledge-based (problem-solving mode): These errors occur in 
situations where we have no experience or rule to apply, and the 
response becomes a trial-and-error approach to find solutions [3].

• Rule-based (if-then mode): The brain associates a rule, gener-
ally from experience, with a situation and utilizes this informa-

A new nurse enters her patient’s room to find him unrespon-
sive. She is uncertain about what to do first and calls for 
help.

An environmental services (EVS) worker is called to clean 
a room in which a patient with an infectious disease is resid-
ing in. The EVS worker is uncertain of what personal pro-
tective equipment to wear, so he asks the nurse and his 
supervisor for help.

4 Taking the Individual Out of the Error: Learning from…
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A new nurse enters her patient’s room to find him unrespon-
sive. She forgets to check for airway, breathing, and circula-
tion immediately and chooses to apply the cardiac monitor 
as her first intervention.

The EVS worker enters the patient’s room to begin clean-
ing. He knows he needs to use a specific disinfectant but 
chooses the wrong bottle from his cart.

An experienced nurse enters the room to assist with the 
unresponsive patient. While preparing emergency medica-
tions, she is distracted by a question about the patient’s his-
tory and prepares the wrong medication.

The EVS worker carefully cleans the patient’s room per the 
infectious disease cleaning protocol. When he is done, he 
removes his personal protective equipment and heads to his 
next assignment. He later realizes that he forgot to review 
the protocol and missed a step in the cleaning process.

tion to respond appropriately [3]. Errors occur in new and 
unfamiliar situations for which we have no established rule to 
apply, the situation is misinterpreted and the wrong rule is 
applied (mistake), or when a rule is bypassed (violations) [3].

• Skills-based (autopilot mode): Skill patterns, emerging from 
practice and repetition, exist in our brains making it possible to 
carry out actions almost without thinking [3]. Errors happen 
when attention is taken from the task at hand by internal or 
external factors (slips) or steps in the process are forgotten 
(lapse) [3].
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Understanding how the brain manages high volumes of infor-
mation quickly helps us understand how errors can happen to any-
one at any time. Skills-based and rule-based errors tend to be the 
most frequently reported as these are the most frequently utilized 
modes of processing [3]. This explains why it’s often the people 
with the most experience who make the error [3]. As clinicians 
gain experience and knowledge, it is imperative to be aware of 
factors that impact our decision-making and actions such as noise 
or fatigue.

Violations or at-risk behavior are often referred to as “drift” or 
“normalized deviance,” because people choose to act in a manner 
that misinterprets or accepts the risk associated with the action or 
the risk is believed to be justified in attaining the desired outcome 
[4–6]. Drift consists of workarounds or shortcuts used by people 
trying to alleviate production pressure or achieve more outcomes 
with fewer resources [5, 6]. The perception of associated risk 
diminishes over time as drift becomes a normalized and accepted 
practice, often passed from person to person across units and 
organizations [6]. Examples include nurses carrying medications 
for multiple patients in their pockets in an attempt to be more 
efficient at medication administration or physicians copying and 
pasting an assessment from the previous day to save time on doc-
umentation. While drift is risky, it is not intentional, and the 
response to errors involving drift should include an assessment of 
contributory external pressures and factors.

According to Reason, safety events happen when active fail-
ures intersect with latent conditions [2]. Reason developed the 
Swiss Cheese Model to illustrate how systems break down and 
safety events occur. Each layer of the cheese represents a safe-
guard or defense built into the system, such as technology, alerts, 
forcing functions, or standardization [2]. Latent conditions are 
vulnerabilities or holes in the system defenses (cheese) that, when 
triggered by an active failure or human error, allow the event to 
pass through the system (holes in the cheese) and reach the patient 
[2]. Latent conditions often lie dormant in systems for long peri-
ods or become accepted nuisances that result in workarounds or 
drift.
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Case Study: Active and Latent Failures
A 12-year-old patient with an obvious deformity to her 
right arm is rushed into the emergency department waiting 
room by her mother after falling from her horse. The triage 
nurse checks the patient weight and notes a reading of 
95  lbs on the scale. She quickly documents the patient’s 
weight in the chart and takes her back to a room. An hour 
later, the bedside nurse is preparing ketamine for sedation 
and notes that the ordered dose seems very high for this 
patient. As the nurse double-checks the dose calculation 
based on the patient’s weight, she notes that the chart says 
95 kilograms. In her rush to take the patient to a room, the 
triage nurse forgot to convert the patient’s weight from 
pounds to kilograms.

12 year old
palient is

weighed in
triage and
the scales
displays a

weight of 95
pounds

The triage scale is set
to pounds instead of

kilograms
Latent condition

The nurse must
manually calculate the

weight in kilograms
Latent condition

The medications are
incorrectly ordered

based on the patient’s
documented weight

The weight range alert
was not built into the
electronic medical

record
Latent conditionThe nurse documents

95 Kilograms in the
electronic medical

record
Active failure

Potential Error

Actual error

Fig. 4.1 Reason’s Swiss Cheese model in action [2]

Figure 4.1 demonstrates Reason’s Swiss Cheese model in 
action. The nurse made an error entering the patient’s weight into 
the medical record, but the system was poorly designed to safe-
guard the nurse whose intention was trying to act in the best inter-
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est of the patient. According to Reason, “we cannot change the 
human condition; we can change the conditions under which 
humans work [2].” For healthcare organizations to make lasting 
and definitive improvements in safety, it is imperative that the 
response to safety events looks beyond the error of the individual 
and into the systems in place to support safe and reliable care.

 Systems Thinking: Taking the Individual Out 
of the Error

Every system is perfectly designed to get the results it gets. (Edward 
Deming [7])

Healthcare organizations are complex systems with multiple 
components: people, machines, technology, processes, and data 
functioning simultaneously to maintain operations. The continu-
ous pipeline of new treatments, technology, and medications 
means healthcare of the future will be even more complex. In the 
course of a shift, how many people or pieces of equipment do you 
interact with to care for one patient? Data in the form of assess-
ments, lab results, imaging, policies, and orders are all examples 
of inputs processed continuously by the human brain. Couple this 
with interruptions, distractions, and competing priorities, and the 
work of caring for patients becomes much more challenging. With 
so many inputs coming from, and being shared with multiple enti-
ties, it is imperative that systems are designed in a manner that 
supports the people at the center of the system and ensures safe 
and reliable care for the patients.

Case Study 3: When the System Fails Us
David is a trauma nurse with 10 years of experience work-
ing in the busiest trauma center in the city. On this night, he 
is the most experienced nurse on the trauma team, and it’s 
quickly turning into a busy night. A young man comes into 
the trauma room with multiple broken bones and a head 
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injury after a car accident. David works with the team to 
stabilize the man and prepare him for the operating room. 
The trauma surgeon calls for 4 mg of morphine to alleviate 
the man’s pain. David opens the narcotic medication box to 
begin preparing the morphine as ordered. He’s used this box 
so many times before that he’s memorized the location of 
each medication. While he is reaching into the box to pull 
out the vial of morphine, his less- experienced colleague 
asks him how to apply a new type of splint to the patient’s 
broken arm because she has never used this before. David 
quickly pulls up 4 mg of morphine as ordered by the physi-
cian while talking his colleague through the splinting pro-
cess. David administers the morphine, and very quickly, the 
patient’s breathing slows and his oxygenation levels drop to 
60%. The team scrambles to help the patient breathe and 
secure his airway. When David looks back over at the vial of 
medication, he realizes that the vial says hydromorphone, a 
pain medication 7 times more potent than morphine. While 
answering the colleague’s questions, David pulled the 
wrong medication from the box and administered a signifi-
cant overdose of medication to the patient.

Why did the error happen? Is David at fault? How would you 
feel if you were in this situation? According to Reason, there are 
two responses to error: person- centered and systems-centered 
[3]. The person- centered approach focuses only on human action 
or decision-making that impacted the event, whereas the sys-
tems-centered approach focuses on conditions within the system 
that failed to safeguard against error [3]. The person- centered 
approach often results in a blaming or shaming response instead 
of addressing holes in the systems that support those at the sharp 
end of care [3].

Is this error David’s fault? David is experienced and has given 
hundreds of medications to patients without incident. Using 
Reason’s approaches to safety events, there are two ways David’s 
leadership can respond.
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Case Study 3.1: Person-Centered Approach to Error
David is called into the office by his leadership first thing 
the next morning. His manager demands an explanation and 
can’t understand how someone so experienced could make 
this type of mistake. Before David can tell his story, the 
manager cuts him off, telling him this is unacceptable and 
he must be more vigilant in the future if he wants to keep 
working as a nurse here. The manager says he is lucky the 
patient is going to be fine and assigns David a remedial edu-
cation plan to keep him from making the same mistake 
twice. A week later, in the staff meeting with David present, 
the manager talks about the event and tells the group that 
careless mistakes will not be tolerated. Six months later the 
same event happens to another experienced nurse.

Case Study 3.2: Systems-Centered Approach
David’s leadership approaches him the next morning and 
asks how he is doing after the event and what he thinks may 
have happened. David states he reached into the morphine 
section of the box but looked back when his colleague asked 
a question. He’s done this a million times, and he just can’t 
believe he could make this mistake. David shows his man-
ager the narcotic medication box in which the morphine and 
hydromorphone vials look the same and are stocked next to 
each other. Recognizing that this was a skills-based error 
and not the ultimate cause of the event, his manager tells 
him that a team will be reviewing the event to determine 
what the organization can do to prevent this from happening 
to someone else. Two weeks later, the manager reviews the 
findings of the analysis with staff and introduces the new 
layout of the medication box in which morphine and hydro-
morphone are stored separate from each other. The manager 
explains that the box’s layout contributed to the error and 
reminds everyone to please speak up if they see vulnerabili-
ties in the system.
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Which was the more effective approach? The person-centered 
approach did nothing to fix the underlying problem or mitigate 
future harm and David was blamed in front of his colleagues. The 
person-centered response requires less effort, resources, and anal-
ysis but, over time, erodes the culture of safety and diminishes 
the likelihood of staff reporting risks or safety events in the future. 
Those at the sharp end of healthcare are the best resource for iden-
tifying potential risks and warding off serious events, but they will 
not speak up if they feel they will be blamed [4, 7]. When David’s 
leaders took the system approach, they identified and eliminated a 
significant vulnerability in the equipment design. The leaders 
realized David wasn’t the problem, and the system lacked the 
appropriate defenses to protect Mr. Smith. In the end, taking the 
easy approach to safety events causes more harm to staff, patients, 
and organizations.

 Just Culture: Accountability Without Blame 
and Shame

Utilizing a system approach shifts the focus from blaming those 
involved and creates a nonpunitive, learning-oriented environ-
ment commonly referred to as a just culture [4]. Just culture orga-
nizations view errors as opportunities for definitive, system-level 
improvements. [7]. Taking the human out of the error helps 
reduces the likelihood to blame or shame the individuals involved 
and demonstrates a commitment to creating safe and reliable sys-
tems, which results in a workforce willing to speak up when 
something is wrong.

Just culture is not a blame-free environment without accountabil-
ity for individual behaviors and actions. A just culture is a system of 
accountability in which leaders hold themselves accountable for cre-
ating safe systems and adequately prepare staff to do their work. In 
contrast, employees hold themselves accountable for their behaviors, 
actions, and speaking up for safety [4, 6, 7]. Organizations are 
employing just culture principles, and performance- based analyses 
actually strengthen culture because every individual recognizes his or 
her role in supporting the system and resulting outcomes [7].
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There are numerous performance analysis guides for just cul-
ture to assist leaders in identifying and responding to human 
error, at-risk behaviors (drift), and reckless behavior. It is essen-
tial that organizations choose a standardized guide to ensure a 
consistent and equitable response. Using a standardized, perfor-
mance-based decision-making guide aids leaders in how to 
address safety events in a manner that matches the action or 
behavior (Table 4.1) [4].

A just culture of accountability not only guides the response to 
safety events but also fosters a culture in which staff is empow-
ered to speak up, identify risks, share ideas, and take ownership 

Table 4.1 Just culture decision-making adapted from Paine (2015) [4]

Error/
behavior Definition Response Example

Human 
error

Unintentional, 
honest mistakes, or 
active failures that 
result from flaws in 
the current system 
design

Learning approach 
to understanding the 
system and fixing 
weaknesses

A paramedic 
connects the 
oxygen tubing to 
the suction port 
because the 
attachment ports are 
the same

At-risk 
behavior

Unintentional 
risk-taking (drift or 
violations) where 
risk is not 
recognized or is 
considered to be 
justified based on 
performance 
pressures

Learning approach 
to removing 
incentives for 
risk-taking, 
understanding the 
perceived pressures 
contributing to drift, 
and creating 
situational 
awareness to level of 
associated risk

A patient care tech 
writes multiple 
patients vitals on a 
piece of paper to 
save time. She 
documents the 
wrong vitals under 
the wrong patient 
when transcribing 
the vitals into the 
electronic medical 
record

Reckless 
behavior

Deliberate 
disregard for risk 
or consequences 
associated with the 
behavior or action

Individuals who 
choose reckless 
behavior should be 
held accountable 
through disciplinary 
action

A surgeon refuses 
to complete the 
preoperative 
checklist before 
proceeding with 
surgery
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over safety and outcomes [7]. Organizations are much better posi-
tioned to respond to and fix latent conditions when staff identify 
and report risks before harm occurs.

 Safety Event Reporting: Sounding the Alarm

Understanding how and why errors happen and how systems 
respond in a learning manner is an important concept when it 
comes to what to do when something goes wrong. The immediate 
response to a safety event focuses on containing and stabilizing 
the situation. When the situation is contained, staff involved 
should submit a safety event report (SER). SERs are a voluntary 
means for reporting risks, potential threats, and actual harm events 
from the viewpoint of those who were directly involved [8]. These 
reports provide a retrospective account of the event or potential 
event, contributing factors, and pertinent demographic informa-
tion. Because those at the sharp end enter SERs, they are often a 
rich source of information about what could go wrong or why 
something did go wrong.

Voluntary safety event reporting systems are a widely accepted 
resource for driving quality and safety improvements [8]. While 
there are numerous electronic reporting systems for organizations 
to choose from, they will not be effective without some key con-
siderations. Organizations must consider the following when 
implementing a reporting system: just culture, usability and 
access, critical information gathering, and a consistent means for 
following up on submitted reports [8].

Usability is vital to ensure that SERs are not seen as a burden 
by staff, and the system collects information necessary to identify 
risks and drive improvements. In addition to usability, ensuring 
the appropriate framework for responding to reports in a nonpuni-
tive manner, creating system improvements, and providing feed-
back to submitters; demonstrates leadership  commitment to a 
systems approach to safety event reporting [8]. SERs are only 
valuable if people report them, and little can be accomplished if 
reports are only submitted when something serious happens.
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Having a safety event reporting system is not enough if people 
only use it for major events or when their manager tells them to. 
Organizations that promote SERs and establish the framework to 
manage the response end up with a rich database of real and potential 
system vulnerabilities and the opportunity to fix those vulnerabilitis 
before they result in harm. These organizations receive more near-
miss reports or reports about what could have happened but did not. 
Developed from Herbert Heinrich’s safety triangle, Fig.  4.2, the 
safety event pyramid, illustrates three main types of safety events: 
near-misses, precursor events, and serious safety events [9]. Heinrich 
who spent many years in the insurance industry examining industrial 
accidents theorized that, for every 1 serious safety event, there are 
300 near-miss events and 29 precursor events that signaled risk for 
harm [9]. Heinrich’s theory has been challenged over the years, but 
the hypothesis remains the same; a serious safety event does not 
occur without warning, and there are signals within the system that 
must be identified and acted on to prevent harm.

Near-miss events do not reach the patient but provide signals 
for system risks that must be addressed. For every serious safety 
event, numerous near-miss and precursor events signaled weak-
ness in the system, and the failure to address these signals results 
in a missed opportunity to prevent a serious safety event before it 
occurs [9].

Serious
safety
event

Reaches the patient
Results in serious harm or death

Precursor
safety
event

Near
miss

safety
event

Reaches the patient
Results in minimal harm

Does not reaches the patient
Error is caught by detection
barrier or by chance

Fig. 4.2 Heinrich’s safety event pyramid [9]
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Case Study: Hindsight Is 20/20
The nurse notices that the IV pump will not program the 
correct rate for her medication, despite many attempts to 
enter the correct numbers. She does not report this because 
she was able to correct the issue before the error reached the 
patient.

A few days later, a nurse is programming the IV pump to 
administer a blood pressure medication. The IV pump 
administers the medication too quickly and causes the 
patient to become dizzy. The nurse is certain she pro-
grammed the rate correctly, but the IV pump ran much 
faster than expected. The patient is fine, and the nurse 
assumes she must have made a mistake setting up the IV 
pump. She does not report this because there was no lasting 
patient harm.

A few days later, a nurse is setting up an IV pump to 
administer a high-risk heart rhythm medication to a criti-
cally ill patient. She carefully programs the medication rate 
into the pump and hits start; time is of the essence for this 
patient. Within minutes, the patient’s heart rhythm becomes 
erratic, and his heart stops beating. The nurse realizes the 
medication on the IV pump infused too quickly. She has 
given this medication hundreds of times and she knows she 
programmed the pump correctly. The event is classified as a 
serious safety event, and the nurse submits a safety event 
report. An analysis of the event reveals an error in the pump 
software that resulted in the medication infusing too quickly. 
When this is discussed at grand rounds, several nurses 
report similar issues with IV pumps.

Imagine if the nurse in the first event reported the unusual 
response from the IV pump immediately. The software malfunc-
tion could have been identified before a serious safety event 
occurred. Healthcare is risky, and the stakes are high; early iden-
tification followed by a systems-focused response is one of the 
best defenses we have to prevent harm [8].
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Table 4.2 Solutions for patient safety: error prevention techniques [10]

Error prevention 
technique When to use it Examples

ARCC
Ask a question
Make a Request
Voice a Concern
Chain of 
command

Use ARCC when you 
believe there is a 
situation that threatens 
the safety of patients 
or staff. Use this 
technique to escalate a 
situation in which 
your concern is not 
being addressed

A surgeon is about to begin a 
procedure without completing a 
preoperative checklist. The 
nurse intervenes
A: “Dr. Smith, are we supposed 
to complete the checklist before 
starting?” (Dr. Smith ignores 
the nurse)
R: “Dr. Smith, I am requesting 
that we take a few minutes to 
complete the checklist before 
we start.” (Dr. Smith says the 
checklist is wasting his time)
C: “Dr. Smith, I am concerned 
about the risk of starting 
without completing the 
checklist.” (Dr. Smith, picks up 
his instrument to begin)
C: “Dr. Smith, before I can help 
you, I need to speak with my 
supervisor because the policy 
states that we complete the 
checklist first”

(continued)

 Tools for Safety

There exists a myriad of tools to mitigate risk and reduce harm. 
Response to risk is proactive or reactive but requires a thorough 
and objective review of system vulnerabilities. The following sec-
tions highlight a number of relatively simple tools for analyzing 
error, mitigating risk, and preventing harm.

 Tools for Safety: Simple Behaviors 
to Decrease Harm

Human error is a contributor to all safety events, but application 
of simple error prevention techniques or behaviors can help peo-
ple make the right decision in the right situations [10]. Table 4.2 
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outlines just a few of the error prevention behaviors recommended 
by Solutions for Patient Safety, the largest pediatric collaborative 
for safety in the United States, including when and how to apply 
these techniques [10]. When teaching these behaviors, it is impor-

Table 4.2 (continued)

Error prevention 
technique When to use it Examples

STAR
Stop: Focus on 
the task
Think: What 
needs to be 
done
Act: Perform the 
task
Review: 
Evaluate the 
result

STAR is a quick 
self-check that helps 
to prevent skills-based 
errors that occur when 
our attention is taken 
away from a task 
(distractions, fatigue, 
time pressures, etc.). 
STAR can be done 
quickly before taking 
action

The doctor is entering a 
medication order when she is 
interrupted with a question 
from a colleague. Before 
submitting the order, the doctor 
stops to review the order, thinks 
through the correct process for 
ordering, makes any necessary 
changes to the order, and 
reviews the order before 
submitting it

Validate and 
verify and peer 
checks

When something does 
not seem right, it does 
not make sense, or 
you have never done it 
before, validate by 
assessing the source 
of the information or 
the situation and 
verify (peer check) by 
asking an expert for 
an external check of 
your assessment. 
Validate and verify 
before you act
It helps to prevent 
rule-based and 
knowledge-based 
errors

A radiologist is looking at 
X-rays and thinks he might see 
a broken bone but is not sure. 
He asks a colleague to review 
the x-ray, and the colleague 
confirms that the bone is broken

Closed-loop 
communication

Repeating back 
information received 
to ensure accuracy. 
Prevents errors related 
to misinterpreted 
messages during 
information exchange

Physician: Give 1 mg of 
epinephrine IV now
Nurse: Repeats back to the 
physician, I am going to give 
1 mg of epinephrine IV now
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tant to emphasize that the behavior must be used before the indi-
vidual performs an action to be effective. Error prevention 
behaviors are widely applicable in healthcare organizations and 
should be included in the training of all staff regardless of roles.

 Tools for Safety: Detecting Errors Before They 
happen

While much of the response to an error is retrospective, tools are 
available to address and mitigate risk proactively. The Failure 
Modes and Effects Analysis (FMEA) analyzes processes to iden-
tify where and why the process may fail and the resulting conse-
quences. FMEAs are effective for evaluating new processes, 
process changes or new applications, and analyzing risk in exist-
ing processes [11].

The process outlined below is a basic overview of how to com-
plete an FMEA. Please ensure that you are utilizing the process 
and resources approved by your organization. The first step of an 
FMEA is to define the process and assemble a multidisciplinary 
team of stakeholders to systematically review the process and 
work through the following steps [11]:

 1. Determine the scope of the FMEA: Are we looking at the 
whole process or just a part of it?

 2. Identify the failure modes for each step: What things could go 
wrong?

 3. Determine the consequences (effects) and severity (S) rating: 
On a scale of 1–10, how bad will it be?

 4. Identify the causes of failure and occurrence (O) rating: Why 
and how often could things go wrong?

 5. Identify the defenses in place to prevent failure and detection 
(D) rating: Are there safeguards in place to prevent or stop the 
failure, and how will we know?

 6. Finally, calculate the risk priority number (RPN) 
S × D × O = RPN: How do we know what to fix first?

The RPN is used to prioritize high-risk failure modes and assist 
the FMEA team in creating a comprehensive action plan. Higher 
RPNs are generally prioritized first. Action plans should include 
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input from all stakeholders, an owner for each action item, met-
rics to determine the outcome, and a standardized plan for fol-
low-up. Action items do not reduce risk if they do not happen. 
Setting a cadence for routine progress check-ins establishes 
accountability for the completion of action items and a chance to 
address barriers or challenges to implementation. FMEAs that 
result in completed action plans are effective tools for mitigating 
harm before it occurs [11].

 Tools for Safety: Retrospective Response 
to Safety Events

Healthcare is a risky and complicated system. Errors will happen. 
Despite our best efforts, the majority of those errors are the result of 
human behaviors or actions [2, 10]. Organizations choose to respond 
by blaming the person involved or using the event as a learning 
opportunity to better the system. Apparent cause analyses (ACA) 
and root cause analyses (RCA) are widely used tools for analyzing 
events, identifying causes, and creating system improvements.

ACAs and RCAs are distinctly different in many ways. ACAs are 
primarily utilized for near-miss and precursor events that are limited 
in scope and result in minimal or no harm [12, 13]. Teams focus on 
identifying and correcting as many proximate or apparent causes as 
possible to reduce the likelihood of a repeat event. RCAs are primar-
ily utilized for serious safety events and precursor events where 
harm reaches the patient. RCAs are resource-intensive, lengthy 
reviews that identify the most basic causal factor (root cause) and 
action items to prevent recurrence [13]. The tree below illustrates the 
difference between apparent and root causes (Fig. 4.3).

The event is just a symptom of the underlying problem, but it 
is often what we see most clearly (leaves on the tree).  Apparent 
causes are those system causes that may be barely visible just 
above the ground (base of the tree). Root causes are what feed the 
entire system (tree) and will result in an error if not corrected. 
Root causes require significant digging as they are the least visi-
ble contributor to safety events. The goal of ACAs and RCAs is 
not getting distracted by the most obvious signs and looking 
deeper to find the real cause.
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 Tools for Safety: Looking for the Apparent 
Causes

This section focuses on the ACA process. RCAs should be com-
pleted by a trained facilitator with a strong knowledge of safety sci-
ence and systems thinking. Please utilize the resources and tools 
approved by your organization when completing a cause analysis. 
Below are the key elements to consider when initiating an ACA [13].

• Facilitator: Cause analyses facilitators need strong facilitation 
skills and a basic understanding of safety science and systems 
thinking. The facilitator keeps the team focused on the system, 
manages expectations, and helps the team move through sys-
tematic analysis and action plan [13].

• Event: ACAs are most successful for events that involve or 
impact <4 departments, deviate from an established process, 
have a clear timeline, and are limited in scope to allow the 
analysis to be done in 90 minutes to 2 hours [13].

Root cause

Apparent cause analysis

Symptom

Fig. 4.3 Apparent versus root causes
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The adult form of a vaccine is inadvertently stocked in 
the medication room of the pediatric clinic. The nurse is 
about to administer the vaccine to a 5-year-old patient. 
Using STAR to check her actions before administering the 
vaccine, she notices that the vial says “Use for patients 
18  years and older.” The nurse reports the event to her 
supervisor, who immediately calls the pharmacy and 
removes the incorrect vaccine from the medication room. 
The nurse files a safety event report.

• Team: The ACA team should involve key stakeholders for the 
process being analyzed. Providing the team with a high-level 
overview of systems thinking and just culture at the start of the 
ACA keeps the teams focused on latent conditions [13]. Front-
line expertise from those who know the work best is beneficial 
to identifying the difference between how we believe the work 
is being done versus how work is really being done i.e., work-
arounds or drift. 

• Analysis: Using an analysis tool guides the team in reviewing 
the sequence of events and identifying the apparent causes and 
prevents focusing on active failures [13]. The five “whys” is a 
commonly used and easily applied tool for looking beneath the 
actions of an individual, understanding why these actions 
made sense at the moment, and what about the system sup-
ported these actions at the moment [13]. The apparent causes 
are the gaps in the system that failed to identify or prevent the 
error from occurring.

The pediatric clinic team decides to do an ACA on the vac-
cine event. They ask pharmacy to be part of the team 
because they are involved in stocking the medication.
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The team reviews the event step by step. They compare 
the vaccine stocking process as it should have happened 
with how the process did happen in this event. The team 
uses the five “whys” to find the apparent causes.

• How did this happen? The pharmacy tech chose the 
wrong vaccine to stock.

• Why? She got distracted by a phone call while stocking 
and grabbed the wrong vial.

• Why? Because the pediatric and adult vials are identical 
and she did not realize it was the wrong vial.

• Why? Because the techs do not scan the vaccines when 
stocking.

The team realized that the techs were not scanning the 
vaccine while stocking, so there was no hard stop of safe-
guard in place other than double-checks by humans (the 
tech was distracted in this case) to prevent this error from 
happening.

• Action plan: If the action items do not address the causes, the 
ACA will not be successful. The facilitator should guide the 
team towards highly reliable actions that focus on system 
improvements [12, 13]. Reliable action items focus on creating 
processes and systems (forcing functions, standardization, 
physical plant changes) to mitigate error as opposed to relying 
on people (education, warning signs) to prevent harm [12, 13].

The pharmacy team members chose to update the scan-
ners in the medication room to include vaccines and educate 
the pharmacy techs about how to use the scanners. The 
pharmacy team members will audit the scanning log during 
the implementation period to ensure the new process is 
being followed and address any issues that arise. The nurs-
ing team will also scan the vaccine prior to administration to 
ensure multiple layers of safeguards in the system.
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• Follow-up: Establishing a process for follow-up on action 
items creates accountability for completion and allows the 
team to address barriers to implementation [13]. Follow-up can 
be in the form of a brief meeting or phone call for stakeholders 
to review progress. ACAs will not achieve the desired outcome 
if the action items are not completed.

Three months after initiating the scanning process in the 
pediatric clinic, the pharmacy and nursing teams meet to 
discuss progress. Vaccine scanning during stocking is at 
90%, but the techs report that it takes them 10 minutes lon-
ger to complete stocking. The pharmacy team is adjusting 
the tech’s stocking schedule to accommodate this. The nurs-
ing team also reports 90%  compliance with scanning and is 
working with the frontline staff to address any barriers.

Thorough analysis and strong action plans significantly con-
tribute to reducing the likelihood of recurrence [12, 13]. Don’t 
get distracted by the leaves on the tree, and follow a systematic 
approach for digging down to the apparent causes to drive sus-
tainable and successful system improvement. There are numer-
ous resources available to help you learn basic safety science, 
systems thinking, and facilitation skills. Your organization likely 
has a safety officer or staff member who is proficient in these 
skills and able to guide you through the process approved by 
your system.

 Error: Closing the Loop

Healthcare may be risky, and people are prone to error, but rela-
tively simple tools and techniques  exist to reduce vulnerability 
and create lasting system improvements. Errors and safety events 
are learning experiences, and organizations should respond  by 
creating safer systems to safeguard the people at the sharp end of 
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care and the patients they care for. Moving focus from human 
error to system error shifts the paradigm from reactive to proac-
tive and allows organizations to get in front of risks before harm 
occurs.
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Employee and Staff Safety

Janice J. Mason and Alia Fink

 Why Employee and Staff Safety?

In nursing school, in the early 1990s and early 2000s, there was a 
lot of focus on patient safety and not much focus on employee 
safety in healthcare settings. During this time, it was very com-
mon during clinical learning shifts at local hospitals to observe 
nurses, technicians, respiratory therapists, environmental services 
workers, and physicians working long hours with few breaks. The 
patients were large, often immobile, and sometimes violent 
toward staff. When nurses were asked about these tough condi-
tions, they often shrugged and talked about ways they coped with 
the physical and emotional demands. Many nurses talked about 
injuries and illnesses acquired at work. An observer can quickly 
get the sense that the staff accepted risky conditions and work-
place injuries as a normal part of working in healthcare. Adapting 
to the status quo is often contagious. To maintain good health and 
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minimize risks, staff took care of themselves through good self- 
care practices. But as we know, bubble baths, chocolate, and even 
the best mindfulness meditation practice aren’t enough to create 
and maintain a safe healthcare workplace for all.

Safety in the workplace is paramount, and every employer and 
employee must make safety a number one priority to establish a 
safe and healthy work environment. Safety in the workplace can 
refer to both physical and psychological safety. In both instances, 
it means having a workplace that’s reasonably free from danger to 
all employees and actively preventing the workplace from becom-
ing unsafe. As hospital nursing leaders with a combined experi-
ence of over 45  years, we believe that a safe workplace in 
healthcare is one where employees are able to perform at their 
best and where systems and processes are set up to support 
employees’ health and well-being and are continuously improved 
and adapted based on organizational and environmental changes. 
The first step is actually eliminating harm in the workplace. We 
argue that using quality improvement methods is an effective way 
to reduce and eliminate harm. Thus, employee safety and quality 
improvement are inherently intertwined.

Nothing illustrates this point better than when Paul O’Neil 
became CEO of Alcoa, the Aluminum Company of America, in 
1987. As he began his tenure, he announced that worker safety 
would be the company’s priority. O’Neil made it clear that he 
intended to get to zero worker injuries. This radical idea was first 
met with shock and skepticism. However, once O’Neil prioritized 
workplace safety, over the next 13 years, Alcoa’s profits soared. 
O’Neil made workplace safety a keystone habit, one that when 
changed facilitates improvements in other systems and processes 
in the workplace [1].

In an effort to improve the work environment, employee safety 
became top of mind at our large urban pediatric academic medical 
center with a staff of 7,000 employees. As other hospitals were 
beginning to explore improving employee safety and its relation-
ship with patient safety, our chief executive officer and board 
asked us to do the same. Leadership looked closely at its employee 
injury rate and found that it was higher than other pediatric 
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 hospitals. At the urging and leadership of our chief executive offi-
cer, in 2017, the hospital decided to embark on a journey to 
improve workplace safety. Using quality improvement methods, 
we improved employee safety at our hospital over a 3-year period. 
Serious injuries, those that required staff to miss work or be reas-
signed, decreased by 37%.

 Structure, Process, and Outcomes

The foundational Donabedian concepts of structure and process 
leading to desired outcomes in quality improvement also apply to 
an effective employee safety program [2]. At our pediatric aca-
demic medical center, a structure was set up to include a commit-
tee of leaders, representing many different areas from the 
organization who had a stake in employee safety. Leaders from 
nursing, occupational health, environmental services, security, 
safety and quality, workers’ compensation, infection control, and 
several other departments came together to work on this issue. 
Each representative led a team of staff from their areas who 
worked on the processes they determined would improve staff 
safety. Just like in quality improvement projects, when the struc-
ture and processes are strong, the outcomes follow. Teams that are 
representative of the workforce help ease the change necessary for 
improvement.

With change comes anxiety and often resistance. Though 
change is constant, humans crave predictability and routine. 
We’ve heard nurses say many times that a practice or process is 
done in healthcare “because that’s how we’ve always done it.” 
Clinging to tradition may soothe anxious workers, but it does not 
help advance quality or safety in the workplace.

A safe workplace depends on the collaboration between 
employers and employees. A primary responsibility of an 
employer is to provide a safe and productive work environment 
for employees. Regardless of the type of work employees per-
form, they should never be in a position where their physical 
safety is in jeopardy. Employers have an obligation to protect 
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employees from injury and illness on the job. Protecting  employees 
from accidents and injuries in the workplace can decrease 
expenses to the organization. For example, a reduction in work-
place injuries and illnesses likely reduces workers’ compensation 
claims and lost workdays.

The sole responsibility of maintaining a safe work environ-
ment not only lies with employers, the entire workforce must rec-
ognize that employee safety and health is essential to the mission 
and significant to the financial viability of the workplace. 
Employees need to assess the condition of the work environment 
and take the necessary precautions while performing their duties; 
for example, prior to handling equipment and hazardous sub-
stances that might pose a safety risk, employees should complete 
the necessary education and training to reduce harm and injuries. 
Employees should immediately report any identified hazards to 
management. To avoid fatigue, stress, and burnout, which are con-
tributors to workplace accidents, employees should take sched-
uled breaks.

At our pediatric academic medical center, the employee safety 
program was intended to be a large organization-wide project; the 
hospital’s leadership commissioned a steering committee to over-
see the subcommittees who would perform the analysis and inter-
vention implementation. The project was divided into five 
subcommittees: overexertion; sharps; blood and body fluids; ver-
bal and physical violence; slips, trips, and falls. Specific stake-
holders from each area comprised the leadership and membership 
in each subcommittee. Each subcommittee used the same quality 
improvement methods, primarily, the Institute for Healthcare 
Improvement’s Model for Improvement, to execute their project 
[3]. They all focused on establishing strong structures and pro-
cesses. They created key drivers, conducted literature reviews, 
and researched best practices from industry experts. They used 
Plan-Do-Study-Act cycles to test interventions and then scale 
them up. As expected, despite using the same methods, each sub-
committee has a unique improvement story.
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 Overexertion Injuries and Safe Patient Handling

 Alan’s Story

Alan*, a seasoned nurse, was taking care of a very ill 18-year-old 
girl in an intensive care unit who could not move on her own. She 
was a large patient, and when he was turning her in bed, he felt a 
pop in his back. Unable to move because of excruciating pain, he 
went to the nearest emergency department. He ended up needing 
back surgery for a disk injury.

At home and out of work for many months experiencing back 
pain, Alan became depressed. He had a hard time weaning off of 
his opioid pain pills after surgery. In addition to the chronic pain, 
he was constantly worried about his lost income and not being 
able to support his family. His family encouraged him to seek 
mental health support and suggested addiction treatment. At first, 
he was resistant to ask for help. He couldn’t understand how in 
1 day he went from being a healthy, active, 48-year-old nurse to 
being unable to provide for his family, depressed, and dependent 
on pain pills.

Two months after his injury, his wife and best friend sat down 
with him for an intervention. They convinced him to get help for his 
depression and pain pill use. With mental health support, addiction 
treatment, and physical therapy, Alan slowly began to feel better. 
He still had chronic back pain but was able to wean off the opioids. 
He worked hard to develop other coping strategies and regain some 
of his self-confidence. He was lucky that his family and friends sup-
ported him through his difficult journey. When Alan finally returned 
to work, he had a lift restriction that prevented him from doing any 
manual lifting of patients. Alan began to tell his story to colleagues, 
to encourage them to use lift equipment to move patients instead of 
moving them manually. In situations where lift equipment is not 
available, Alan urged his colleagues to ask for assistance to avoid 
injury to themselves and the patient.

According to the National Safety Council, overexertion inju-
ries are caused by [4]:
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• Directing excessive physical effort at an object (lifting, pull-
ing, carrying, throwing)

• Repetitive motion (typing, using tools or instruments)
• Free bodily motion (bending, crawling, twisting, kneeling)

Overexertion is a leading cause of injury for all age groups. In 
2014, hospitals treated 3,132,271 overexertion-related injuries 
[6]. Industries are impacted financially from employees that expe-
rienced overexertion injuries. For example, the consequences of 
work-related musculoskeletal injuries among healthcare employ-
ees are substantial, along with higher employer costs due to med-
ical expenses, disability compensation, and litigation [4–7].

Overexertion causes 35% of all work-related injuries and is the 
#1 reason for lost workdays. By far, it is the largest contributor to 
workers’ compensation costs, more than $15 billion or 25% of the 
total cost in 2012, according to Injury Facts 2016®. More than 
322,000 people missed work that year due to overexertion. In 
2014, there were 68,720 work-related injuries in the health ser-
vices and education industry [6].

The types of movements that can lead to strains and sprains 
(the most often reported nature of injuries) often seem harmless, 
but excessive physical efforts account for nearly half of overexer-
tion injuries occurring in the trunk of the body, primarily the back. 
Another large portion occurs in the shoulder. These injuries often 
result from a single, intensive use of force while trying to lift, pull, 
or throw an object.

 Safe Lifting

In the workplace, musculoskeletal injuries from lifting and mov-
ing patients are common. Using unsafe or careless lifting tech-
niques can put employees at risk for a serious back injury. Proper 
safe lifting techniques are recommended to avoid injuries [6].

Basic best practices for lifting:

• Stabilize your body by keeping your feet shoulder-width apart.
• Squat and let your leg muscles do the heavy lifting.
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• Avoid bending and relying on your back muscles.
• Avoid twisting while lifting.
• Seek assistance when lifting heavy patients or equipment.
• When possible, use safe lift assistive devices or equipment for 

heavy lifts.

These best practices work well for lifting and moving objects, 
but lifting and moving people is quite different. It is a myth that 
using proper body mechanics alone will prevent an overexertion 
injury when lifting or moving patients [5]. Safe patient handling 
and movement programs are helpful to prevent risk of injury to 
patients and healthcare workers. Rather than using people to lift, 
move, reposition, or transfer patients, it is recommended that 
healthcare facilities provide and train employees on the proper 
use of safe patient handling equipment to decrease injuries. 
Implementing safe patient handling practices will also reduce a 
healthcare facility’s financial burden with regard to patient claims 
and workers’ compensation claims [7].

Safe patient handling and movement programs can help pre-
vent what happened to Alan from happening to other healthcare 
workers. The foundation of a safe patient handling and movement 
program is a clear policy and procedure detailing when and how 
to use assistive equipment like mechanical patient lifts and fric-
tion reducing slider sheets.

Making the change to using equipment to assist with lifting 
and moving patients can be a difficult transition for healthcare 
staff if they have been manually lifting and moving patients for a 
long time. Many myths exist in healthcare about patient lifting. 
Some of these myths are that using equipment to lift patients takes 
more time and is less safe for patients. In fact, safe patient han-
dling practices and equipment actually save time and are safer for 
patients than manual lifting. Both formal and informal leadership 
are necessary for safe patient handling practice changes to occur 
successfully. Formal leaders can advocate for and purchase safe 
patient handling equipment and can support and guide staff in 
using it. Informal leaders can readily support the change and 
influence their peers, by sharing their confidence in using equip-
ment to safely move patients.
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When the culture in an organization changes and staff consis-
tently use safe patient handling equipment to move patients, 
employee overexertion injuries decrease. Attention to general 
workplace ergonomics is also important for preventing overexer-
tion injuries.

 Sharps and Blood and Body Fluids

 Carol’s Story

Carol*, a surgical fellow, was performing an appendectomy on a 
9-year-old boy. Carol was nearing the end of a long shift after a 
stretch of several back-to-back days working at the hospital. Carol 
had not slept much the night before because she was on call. The 
appendectomy surgery had gone smoothly, and Carol was suturing 
the wound closed. She was humming along as she sutured, when 
suddenly she felt a sharp stick through her glove in her finger. The 
curved suture needle stuck her. She froze and told the team what 
just happened. The other surgeon present took over, and Carol left 
to wash her finger and report the injury. Both Carol and the patient 
had to undergo testing for blood-borne pathogens, and Carol had to 
take prophylactic medications until she found out if she had con-
tracted any infections. The experience was incredibly stressful for 
Carol, her family, and the operating room staff.

Sharps and needlestick injuries are injuries to the skin that are 
caused by sharp instruments and hollow-bore needles (lancet, 
scalpels, glass, hypodermic needles, butterfly needles, suture nee-
dles, syringe needles, IV catheter stylets) that accidentally pene-
trate the skin in a healthcare setting [8–10].

According to the Centers for Disease Control and Prevention 
(CDC), the most common causes that are related to sharps and 
needlestick injuries include but are not limited to [8, 13]:

• Recapping needles after use
• Failure to use sharps container to dispose needles after use
• Lack of sharps disposal containers
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• Overfilled sharps disposal containers
• Lack of safety needles and safety devices
• Passing of sharp instruments from hand to hand in the operat-

ing room
• Patient movement during procedures
• Lack of staff education, training, and awareness
• Underreporting of sharps and needlestick injuries

Most exposure to sharps and needlestick injuries are known to 
occur in the patient’s room, the emergency department, and the 
operating room [14]. As a result of a lack of surveillance and 
underreporting of sharps and needlestick injuries, incidence rates 
and national benchmarked data are insufficient and difficult to 
obtain [12]. Sharps and needlestick injuries are underreported by 
58–90% [18, 19]. Several reasons why sharps and needlestick 
injuries are underreported are due to “time constraints, perception 
that the percutaneous injury does not represent a significant expo-
sure, lack of knowledge about the reporting mechanism and con-
cern about confidentiality and professional discrimination” [17].

Health concerns including patient’s blood and body fluid 
(BBF) exposures to healthcare workers from sharps and needle-
stick injuries can cause infectious diseases, such as human immu-
nodeficiency virus (HIV), hepatitis B virus (HBV), and hepatitis 
C virus (HCV) [9, 16]. If healthcare workers become infected and 
are not treated, they can develop serious acute and chronic dis-
eases that can potentially lead to death [9, 17].

Sharps and needlestick injuries can have a financial impact to 
the healthcare organization and to the healthcare worker. Medical 
treatments, missed time at work, work productivity, workman’s 
compensation payouts, and litigations are financial consequences 
that can occur as a result of sharps and needlestick injuries in the 
workplace [14].

A complete approach using a blend of various strategies 
should be used to reduce sharps and needlestick injuries to avoid 
blood and body fluid exposures. Preventative strategies include 
[16–20]:
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• Use of safety needles/devices and needleless connectors
• Reduce recapping of needles
• Proper patient holding technique
• Availability of sharps disposal container
• Immediate disposal of sharps and needles after use
• Frequent emptying of sharps disposal container to reduce 

overfill
• Eliminate unnecessary injections
• Increase reporting of sharps and needlestick injuries
• Frequent staff education, training, and awareness

A multidisciplinary team with physicians and surgeons, nurses, 
ancillary staff, infection control, and materials management is 
necessary to make a lasting impact on sharps injuries and blood 
and body fluid exposures. Since these types of injuries occur dur-
ing patient care or surgical procedures, tackling both problems 
with one team can be effective in driving improvement.

Interventions that can prevent injuries and exposures like 
Carol’s from happening again include programs to reduce fatigue 
and to reinforce standardized sharps handling guidelines. 
Purchasing needleless devices to replace needles, whenever pos-
sible, and making needleless equipment like blood transfer 
devices, needleless connectors, and vial access devices accessible 
and available to staff are also effective interventions.

Blood and body fluid exposures occur when a patient’s blood 
or body fluids come into contact with a healthcare provider’s 
skin or mucous membranes, such as the eyes, nose, or mouth. 
Employees are at risk for the same communicable diseases, like 
hepatitis and HIV, from these exposures as they are from sharps 
injuries. The best way to prevent a patient’s blood or body flu-
ids from coming into contact with an employee’s skin or 
mucous membranes is to use personal protective equipment 
(PPE), like gowns, gloves, masks, and face shields, properly 
and consistently when performing any procedure at risk for a 
fluid exposure.

Increasing availability of PPE close to the point of care and 
auditing staff compliance of properly wearing PPE can be effec-
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tive strategies to prevent blood and body fluid exposures. 
Employees need regular feedback on their PPE compliance, as 
well as ongoing training and reinforcement of correct PPE usage.

Sharps injuries and blood and body fluid exposures are pre-
ventable. With a quality improvement and multidisciplinary team 
approach, organizations can be successful in reducing these inju-
ries and the impact they have on staff and patients.

 Slips, Trips, and Falls

 Marcia’s Story

Marcia* is an emergency department physician with 20 years of 
experience. As she entered the building on a rainy day one 
October, she slipped and fell on the slick floor of the entryway and 
landed on her tailbone. She got up slowly with help from other 
employees. She was a bit embarrassed, as she had prided herself 
on maintaining her fitness. Her tailbone felt quite painful, and she 
realized she should get an x-ray and get examined by a doctor. She 
was diagnosed with a small tailbone fracture from her fall and 
needed to miss a substantial amount of work. It took 12 weeks for 
her tailbone fracture to heal.

In terms of severity, slips, trips, and falls (37%) are leading 
causes of workplace injuries [21, 22]. The most common hazards 
that lead to workplace falls in healthcare include spills, trip haz-
ards, weather conditions, inadequate lighting, and problems with 
stairs and stair rails. Slips and trips can lead to strains and sprain 
injuries to the shoulders, back, and neck. A slip is caused by a loss 
of friction between your footwear and the floor, and a trip is 
caused by a physical obstacle like a loose tile, objects in a walk 
path, cracked sidewalk, or floor surface that prevents an individual 
from completing a step [21].

For healthcare and other industries, fall injuries create a con-
siderable financial burden: workers’ compensation and medical 
costs associated with occupational fall incidents have been esti-
mated at $70 billion annually in the United Sates [22].
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Occupational slips, trips, and falls are preventable. Evidence 
suggests that facility-wide programs targeting common slip, trip, 
and fall hazards can reduce a facility’s injury rate. Wet floor signs 
should be used when floors are slippery and wet, spills should be 
cleaned up immediately, and during the winter fast removal of ice 
and snow from walkways and sidewalks [23].

Tips to prevent falls from slips [21, 23]:

• Inspect floor surfaces often and clean up hazards.
• Place warning signs in damp or wet areas.
• Maintain good lighting in dark areas.
• Wear proper footwear for the environment.
• Take extra care during icy or snowy weather.

Tips to prevent falls from trips [21, 23]:

• Keep walkways clear of hazards.

• Maintain good lighting in dark areas.
• Pay attention and avoid texting while walking.
• Repair significant cracks and gaps in concrete.
• Inspect work areas for loose cords and cables.
• Keep your path of vision clear when carrying items.
• Use handrails on stairs.

A multidisciplinary team for falls should include diverse stake-
holders, like environmental services supervisors and frontline 
workers, facilities staff, safety personnel, security staff, and regu-
latory/accreditation representatives. Analyzing the causes of falls 
in an organization can help determine where to concentrate 
improvement efforts. For example, if wet floor transitions are the 
most frequent cause of falls, then targeting interventions to 
address wet floors would be a good strategy.

Effective interventions to prevent falls from wet floor transi-
tions include deploying long walk-off mats and plastic umbrella 
bags placed in entrances when it is raining. Pop-up wet floor signs 
are great because they are stored in tubes on the wall, are easily 
accessible, and can be used by anyone. Installation of pop-up wet 
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floor signs, along busy hallways and outside of elevators, helps 
make it easy for staff or visitors to prevent a fall immediately after 
noticing a wet floor.

Environmental services or facilities leaders need to consis-
tently round in the hospital and parking areas anticipating slips, 
trips, and falls risks. Equipment in crowded hallways, loose cords 
in office areas, and dimly lit parking lots are potential injury haz-
ards that should be remedied.

Slips, trips, and falls are preventable in the healthcare environ-
ment. With a multidisciplinary team structure, processes and 
interventions that address the biggest causes of falls in an organi-
zation, slips, trips, and falls among healthcare workers can be 
drastically reduced.

 Verbal and Physical Violence

 Robert’s Story

A teenage patient with a history of behavioral health issues and 
substance use was admitted to the emergency department with 
agitation and disorientation. There were multiple caregivers 
involved in de-escalating the patient and caring for him. Despite 
the team’s best efforts at de-escalation, the patient continued to 
escalate and required restraint by security and other staff. In the 
process of restraint, the patient hit Robert*, one of the security 
officers, knocking him backward off of his feet. He lost con-
sciousness, sustained a closed head injury, and needed 10 months 
of intensive medical treatment before being able to return to work. 
The injury was devastating for Robert, his family, and the depart-
ment. Robert’s story demonstrates the challenge of caring for 
patients with violent behaviors while keeping staff safe. Healthcare 
workers come to work, wanting to help their patients and families. 
The impact of fear of getting hurt at work and of injuries from 
violent patients and families is profound.

Workplace violence, described as any physical assault, verbal 
abuse, or threatening disruptive behavior in the workplace, can 
occur anywhere, but certain industries such as healthcare are 
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prone to increase physical and verbal violence from patients, visi-
tors, and employees [24]. In 2018, workplace assaults resulted in 
20,790 injuries and illnesses involving days away from work and 
453 fatalities [25].

Ways in which organizations can address workplace violence 
include [24, 26]:

• Employee training and creating an emergency action plan
• Conducting mock training exercises with local law enforce-

ment
• Adopting a zero-tolerance policy toward workplace violence
• Creating a system that allows employees to report violent 

activities
• Reporting unusual employee behavior to human resources
• Implementing enforcement procedures to protect employees
• Identifying appropriate resources to support injured healthcare 

workers

Perhaps the most complex and challenging of all the employee 
safety areas is violence prevention in the hospital and healthcare 
environment. Most hospitals struggle with this challenge and are 
working to reduce violence in the workplace. Patients with behav-
ioral health issues can unfortunately escalate and harm themselves 
or their caregivers. They do not have a moral problem; rather, 
their illnesses can increase their volatility. People with behavioral 
health challenges deserve compassionate and specialized care 
while maintaining a safe environment for everyone involved. 
Stress of the healthcare environment itself can trigger violent 
behaviors in staff, patients, and families. Parents of hospitalized 
children can quickly become overwhelmed and do not always 
have robust support systems. At times mounting family  frustrations 
and stressors can facilitate verbal or physical violence toward hos-
pital staff or other family members.

Patients often cause about 70% of violent events toward staff. 
Parents, visitors, and caregivers cause about 30% of violent 
events. Parents and caregivers tend to cause the majority of verbal 
violence incidents, and patients cause the majority of physical 
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violence incidents. Strategies that work to prevent violence from 
both patients and their families are imperative to keep the hospital 
environment safe.

An interprofessional team approach to prevent violence toward 
employees is essential due to the complexity of the problem. 
Teams should include hospital leadership, security, nurses, psy-
chiatry representatives, physicians, and social workers. Analysis 
of violent events can help lead the team to target the highest risk 
areas in the hospital, likely the emergency department, psychiatry 
units if there are such areas, or other specific areas that care for 
patients with behavioral health problems.

Finding the right combination of tools to reduce workplace 
violence is difficult and unique to each healthcare setting. Crisis 
prevention programs that train staff in physical and verbal de- 
escalation can be very effective in preventing violence, as verbal 
violence can escalate to physical violence. Personal protective 
equipment like cut-resistant sleeves work to prevent bites, 
scratches, and cuts can be worn as part of a healthcare worker’s 
uniform. Using simulations and tabletop response drills for staff 
to practice responding to patients in behavioral health crises can 
help prepare staff to respond to violent situations.

Ultimately, healthcare organizations need to invest in enough 
resources and support for staff to prevent and manage violent situ-
ations in the workplace.

 Conclusion

Quality improvement and employee and staff safety are inher-
ently intertwined. Employees need a safe work environment in 
order to do their jobs efficiently and effectively. Like patient 
safety, when employee safety is emphasized, it fosters a collective 
and continuous commitment by employers and employees in the 
workplace. Employee safety serves as a foundation for a culture 
of safety and a culture of continuous quality improvement. Our 
hospital created a centralized Employee and staff safety program, 
using quality improvement methodologies that led to measurable 
improvements in several key areas.
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From the beginning, the Employee and Staff Safety Steering 
Committee realized that in order to successfully strengthen 
employee safety as a quality improvement initiative, we needed to 
have a holistic end-to-end view, and it must be at the top of leader-
ship’s agenda. Our success was aided by establishing a structure 
with the right stakeholders in the form of a steering committee 
and subcommittees.

Executive leadership support and commitment to employee 
safety, along with interprofessional partnerships, were essential to 
the success of these initiatives. Leveraging the use of safe devices, 
safe techniques, safe equipment, and resources has helped to 
decrease employee injury and harm, and has increased awareness 
ultimately resulting in a positive shift in our healthcare system’s 
culture of safety.

*Names of injured employee have been changed to protect the 
privacy of the individuals. However, the employee injury stories 
included in this chapter are based on real events.
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 Introduction

In all my years in healthcare, I will never forget the first time I was 
at work in the cardiac intensive care unit and overheard an 
announcement: “The Joint Commission is here for our triennial 
survey, please prepare your areas!” As a cold sweat drew upon my 
brow, pins and needles shot up my spine, a sinking pit grew in my 
stomach, and I had NO IDEA what was happening! Staff began to 
scramble, drinks and snacks put away, hallways cleared of any 
unused chairs and bedside tables, and supplies found a home (for 
the first time in weeks). Logs were checked, charts (paper back in 
the day) were quickly completed, and the nurse’s station was 
empty!

This was my first experience with a regulatory survey, and it 
seemed like a big deal! As the surveyors walked around the unit, 
staff tried not to make eye contact with the surveyors for fear of 
being asked a question. One nurse could barely state her name. 
Who were these creatures that instilled so much fear and terror? 
As a new nurse, I never experienced anything like this before. 
Maybe it was covered during orientation? Did we speak of it at 
nursing school? How about while studying for my board exam? 
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WHY DID I NOT PAY ATTENTION DURING ORIENTATION!!! 
What’s my name again???

What did I do? Anything and everything I could not to get 
“apprehended.” I took my break, pretended to take a very impor-
tant care plan to the attending doctor, closed the curtain around 
my patient, and prayed they would come, go, and not interview 
me!

I was thankfully saved from this group of mythical all- knowing 
beings…this time. I slipped their attention, but they would be 
back, once every 3 years and others just like them with different 
titles, possibly on an annual occasion. Why? What for? Can’t they 
see how busy we are? We do not have time for this!

As a new healthcare worker, a new nurse, I could not see the 
rationale for these surveys; every finding of “noncompliance” 
seemed insignificant, so what if the corridor was partially blocked 
with supplies? If you turned sideways you could squeeze past. 
Supplies everywhere? Yeah, we need them, why can’t they be in 
cardboard boxes? Did it really matter that the refrigerator was off 
its “regular” temperature of 1 degree? Everyone knows frontline 
staff doesn’t get enough breaks, so why can’t I keep my drink at 
my workstation? Asking our supervisors “why” did not provide 
satisfaction; “BECAUSE I SAID SO” did not give us the momen-
tum to follow these rules. Maybe they too didn’t really understand 
the rationale for the rules?

So, why should we care? Healthcare regulation exists to ensure 
that any heath care facility or service offers a basic standard of 
care to protect patients and the staff who work there. It’s not just 
about the structure of the building you work in, but it’s also about 
staff education, staff qualifications, the culture of the organiza-
tion, caring behaviors toward each other, and ensuring we are 
delivering the best care possible to our patients and families. No 
one ever wants to hurt anyone, and no one ever wants to get hurt 
in a healthcare facility while seeking care.

So, what is this chapter about? This chapter hopes to provide 
some answers to this regulatory mystery and demonstrate a “big-
ger picture” to healthcare regulatory compliance and why your 
role within this compliance is much bigger than you think. When 
I think back to my early years as a nurse, I wish I had this knowl-
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edge and appreciation of the regulatory aspect of healthcare deliv-
ery. A basic understanding is very important. Regulations not only 
keep your patients safe, they protect the organization, and if noth-
ing else matters, YOUR professional license!

In this chapter we will review what healthcare regulation is, 
why you need to know it, why we need to have it, who the regula-
tory bodies are that you will deal with on a regular basis, what and 
how standards of care get written and submitted in the rule books, 
what role you can play to help your department prepare for a sur-
vey, how to talk to these mythical creatures (no special language 
certification needed), and how to support a state of continued sur-
vey readiness so that you are not scrambling 6 months, 2 weeks, 
and 1 day before they arrive.

 What Is Healthcare Regulation and Accreditation 
and Why Should You Care?

Let’s start at the top. There are many large health insurance 
companies that reimburse healthcare organizations for care 
delivered to their participating customers (patients). Medicare 
and Medicaid are federal and state programs that provide assis-
tance to people that cannot afford their own health insurance due 
to low income and limited resources [4]. Regulation plays a 
major role in the healthcare industry and healthcare insurance 
coverage. These various regulatory bodies protect the public 
from numerous health risks and offer several programs for pub-
lic health and welfare.

The US Department of Health and Human Services (HHS) is 
the part of the federal government responsible for administering 
the programs that deal with health and welfare. Healthcare regula-
tion is primarily concerned with “enabling patient access to high 
quality, safe and effective care, and avoiding access to medical 
products and practices that are unsafe. When appropriately imple-
mented, regulation ensures public health benefits and the safety of 
patients, healthcare workers, and the community” [7].

There are three main bodies of regulation within healthcare – 
the government, state, and accreditation bodies.
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 CMS and State Licensing: The Centers 
for Medicaid/Medicare Services

The Centers for Medicare and Medicaid (CMS) developed 
Conditions of Participation (CoPs) and Conditions for Coverage 
(CfCs) that healthcare organizations are required to meet to 
become certified and continue participating in the Medicare and 
Medicaid programs to receive reimbursement for care delivered. 
These health and safety standards are the foundation for improv-
ing quality and protecting the health and safety of the beneficia-
ries. These standards were created to evaluate and enforce safe 
healthcare practices across the United States [1]. In addition to 
meeting these requirements, the ability to achieve a high-quality, 
highly reliable organization demonstrates a heightened commit-
ment to patient safety and excellence in delivery of care. None of 
this can be achieved without regulatory compliance and therefore 
becomes an essential element allowing healthcare facilities to be 
recognized as a lead competitor among other healthcare facilities 
and a top choice for patients seeking care.

This approval by the government can take form as certification 
and state licensing, which focuses on maintaining minimum stan-
dards to safeguard public health. The approval may be enough for 
some agencies; however, additional information may be required 
for reimbursement under other federal programs and health plans. 
Both state and federal regulations include quality management 
requirements, for example, licensing regulations in all states to 
require hospitals to have a system for measuring, evaluating, and 
reducing patient infection rates [1].

Healthcare facilities also have the option to voluntarily seek 
accreditation from other regulatory/accrediting bodies. CMS 
ensures that the standards of accreditation set forth by these bod-
ies are equivalent to or exceed the Medicare standards through a 
process called “deeming.” This voluntary process not only dem-
onstrates a commitment to safe, high-quality care but also ensures 
that the organization is meeting or exceeding the CoPs, therefore, 
providing reimbursement for care delivered to Medicare and 
Medicaid beneficiaries. Many healthcare organizations are often 
both certified by government agencies and accredited by nongov-
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ernmental agencies for this purpose. CMS has granted several of 
these nongovernmental agencies’ deemed status. Most evaluation 
processes involve surveys, reviewing client outcomes, as well as 
assessment of the structure of the organization and policies and 
processes used to provide care.

 Other Regulatory Agencies

There are several other regulatory agencies with additional stan-
dards that a healthcare facility must also adhere to. These organi-
zations include but are not limited to the Food and Drug 
Administration (FDA), Drug Enforcement Administration (DEA), 
National Committee for Quality Assurance (NCQA), Quality 
Improvement Organization (QIO), National Fire Protection 
Agency (NFPA), Occupational Safety & Health Administration 
(OSHA), and Department of Environmental Protection (DEP), 
among many others. All have different rules and standards to 
ensure the safety of the patient, families, staff, and the commu-
nity. These agencies are major influences on the operation of 
healthcare organizations. Preparing for a visit from any one of 
these agencies requires the organization to self-assess their cur-
rent compliance status and adapt appropriately.

 Accreditation

Accreditation is a process of review that allows healthcare organi-
zations to demonstrate their ability to meet regulatory require-
ments and standards established by a recognized accreditation 
organization and satisfy CMS requirements.

 The Joint Commission (TJC)

The Joint Commission is a nonprofit, voluntary accreditation 
group that was established in 1951. This group accredits and certi-
fies over 22,000 healthcare organizations and programs within the 
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United States. The Joint Commission accreditation and certifica-
tions are recognized nationwide as a symbol of quality, their stan-
dards are comprehensive and reflects an organization’s 
commitment to meeting and exceeding certain performance stan-
dards [3].

Their surveys are conducted approximately every 3 years and 
investigate all aspects of the healthcare organization, including 
the physical plant, the entire delivery of care process, and the 
evaluation and quality improvement plan. An accreditation survey 
can last anywhere between 4 and 5 days, after which a report is 
generated with any findings. The organization then has a certain 
amount of time to challenge those findings if they believe they are 
practicing in compliance, and the final report is scored to indicate 
the severity of harm and how extensive the occurrence of the non-
compliance is within the organization.

Any observations determined to place the public or patient in 
immediate jeopardy (serious threat to health and safety) can result 
in a preliminary denial of accreditation and termination of their 
Medicare/Medicaid certification if not resolved. Examples of 
immediate jeopardy can include the following:

• Facility’s fire alarm system not working
• Fire doors not closing or latching appropriately
• No pre-procedural checklist completion verifying the right 

patient, correct procedure site, or side
• Ligature risks not addressed in areas caring for behavioral 

health patients

Unless the organization takes immediate action to rectify the 
situation, it may face removal of accreditation, removal of CMS 
certification, and potential closure. Once all observations have 
been reported and clarified, the organization has a designated 
amount of time to create and implement action plans to rectify the 
findings of noncompliance. Depending on the severity of the find-
ings, the organization will need leadership involvement and an 
audit plan to monitor improvement. TJC may then return to mon-
itor improvements and validate actions taken to resolve the non-
compliance.
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TJC also offers consultative services in between surveys, 
allowing the hospital access to consultants, “mock surveys,” 
Standard Interpretation Group (where any regulatory questions 
can be submitted for professional response), and many tools to 
monitor compliance. This can be instrumental when working to 
achieve a state of continuous survey readiness.

 Det Norske Veritas (DNV)

DNV (Det Norske Veritas) became the first alternative to the Joint 
Commission in 2008 for accreditation for hospitals. This non-
profit organization has been in existence since 1864. Originating 
from Norway, this risk management company began operating in 
the United States in 1898, working with manufacturing and other 
industries on developing effective quality improvement processes 
to manage risk. The expansion into healthcare began in 2008 
when they received their “deeming” authority. Currently, they 
provide accreditation for over 500 hospitals in the United States 
and are steadily becoming a strong alternative regulatory body to 
TJC. Their approach to healthcare regulation follows their stan-
dard model of operation extrapolated from other industries. DNV 
Surveys are conducted annually. Those institutions that meet the 
Medicare/Medicaid COP are accredited but are then guided 
toward improvement to meet the international standards, which 
reflect continuous quality improvement and customer satisfaction. 
Unlike the Joint Commission, DNV does not provide consultative 
services, nor does it provide prescriptive procedures or institu-
tions. They state that their focus is to help organizations develop 
their own best practices by focusing on outcomes [2].

Competition among healthcare organizations is growing at an 
incredible rate. As the demand for high-quality services increases 
between healthcare organizations, the organizations that achieve 
recognition in the form of accreditation and certification will 
attract more consumers (including health insurance companies 
and their patients). If a patient gets injured or acquires a medical 
condition that they didn’t have before they went to the hospital 
(e.g., the organization made an error or didn’t prevent a situation 
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from occurring; a patient developed a pressure injury, surgical site 
infection, or other hospital-acquired conditions), the hospital is 
responsible for covering the cost and can potentially face liability 
that can be made public and thus lose trust in their payers and 
local community.

 What Is a Survey?

Regardless of what regulatory/accreditation organization comes 
to the healthcare facility you work in, the survey process will fol-
low a similar process and agenda. Surveyors typically turn up at 
the front desk and announce their arrival, whether expected or 
unexpected. The regulatory department of the facility will greet 
them, verify their identity, and coordinate all survey efforts from 
a central location. A notification is sent to all areas under the orga-
nizational hospital license being surveyed. Typically, the survey-
ors open with the reason for their visit, whether it is for the 
facility’s recertification, reaccreditation, a response to a com-
plaint, or to tour a newly renovated or constructed area. Regardless 
of their agenda, all areas and employees of the hospital must be 
notified and prepare their areas accordingly in the event the sur-
veyor wants to tour the area and interview staff.

Surveys can be anywhere from several hours to a week-long 
event. Depending on the survey type, the surveyors may review all 
elements of care related to the purpose of their visit:

• The physical structure of the buildings.
• Safety of the environment where care is delivered.
• Types of care administered to various patient populations 

served.
• Types of documentation recorded related to the care delivered.
• Competency and credentials of the employees working within 

the facility.
• Organizational leadership structure.
• The temperature the dishes are washed.
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• The cleanliness of the pots and pans the food is cooked in.
• Even the PH level of the rice we serve in the cafeteria. Every 

element is assessed.

Regardless of their purpose that day, even if it is to look at a 
newly renovated area within one wing of the building, they still 
need to get there. If while the surveyor is being escorted to that 
location, they see something out of compliance, then they must 
investigate and write a report citing for the noncompliance. Each 
citation or finding is added to a final report and results in the facil-
ity writing action plans to resolve the issue, which may entail 
amending an old or writing a new policy, educating staff, and 
evaluating compliance via auditing. Each finding may result in a 
fine; a resurvey; if particularly severe and puts the safety of the 
patient or staff in jeopardy, loss of accreditation or certification; or 
worse case, closure of the facility.

How do we make sure that doesn’t happen? Each agency or 
accreditation organization has published standards of care or con-
ditions that each hospital must meet. These are the rules and regu-
lations that every healthcare facility must adhere to in order to 
remain open, functioning, and receive payment. Each regulation 
or standard is written to enhance the quality of care, keep the 
patient safe, and to prevent harm. Every hospital or healthcare 
organization typically has a patient safety officer and regulatory 
department who are fluent in interpreting these standards and help 
facilitate compliance with each one. These standards are reviewed 
and updated a couple of times a year, and each healthcare organi-
zation must understand and ensure the elements are met.

 Survey Preparation

In order to be ready for these surveys, preparation is key. If you 
find yourself scrambling weeks before a survey is due, your efforts 
may be inadequate and lead to many non- compliant observations. 
A constant state of readiness must be achieved in order to be pre-
pared for a survey at any time. As previously described, many 

6 Regulatory and Accreditation



92

surveys are unannounced, so healthcare organizations don’t typi-
cally know precisely when they will occur. We may have any-
where from an 18-month to a 60-day window. Preparing a facility 
for such an event can take a significant amount of time. Each 
department, unit, clinic, specialty area must understand the 
requirements and ensure that the delivery of care, evidence of that 
care delivered, and their care environment support compliance. 
Each survey has a specific set of documents required for the sur-
veyors to review this can include but is not limited to the follow-
ing:

• Organizational charts

• List of offsite facilities under the organizational license
• Policies and procedures
• Standard work or practice guidelines
• Medical staff bylaws (rules for providers to practice) compe-

tency and education review
• Infection control plans
• Various committee meeting minutes (patient safety, medical 

executive committee, quality committee)
• Quality measurements on specific aspects of care such as sur-

gical site infection rates, restraint and seclusion practices, and 
contracts with outside vendors (agency staff, services)

• Restrain and seclusion logs
• Staffing sheets
• Patient isolation lists
• Operating room schedules
• Hospital grievance/complaint log
• Employee files and credentialing: If you are a healthcare 

employee, your human resource file may get reviewed. 
Surveyors will be looking for validation of the following:
 – License
 – Certifications
 – Orientation to the facility
 – Specific job requirements of your role
 – Continuing education
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If you are a frontline staff member, your patient may get 
selected for a chart review, and although they are looking at every 
aspect of care, they may want to ask you questions about your 
patient. They want you to “know the patient’s story” and demon-
strate you are delivering required care and documenting it appro-
priately.

It is good practice to ensure you are delivering care according 
to the policies and procedures of the facility and the state licens-
ing board you are registered with. Keeping abreast of revised stan-
dards of care is important not just to protect your patient and the 
organization but also to your professional license. Keep up to date 
with best practices, and make sure you are meeting all your certi-
fication and relicensure requirements. Surveyors and certification 
agencies will spot check your continuing education completion, 
so keep copies!

 Survey Etiquette

Many people often clam up when being approached by a surveyor. 
From the beginning of this chapter, you can see that I too tried to 
do everything but sit in front of a surveyor. As mentioned, some 
people cannot even state their name let alone respond to a ques-
tion regarding the care of a patient. The biggest trick is to just take 
a deep breath. They just want to know that you are competent for 
your role and are delivering care according to the facility’s guide-
lines. Surveyors can and will want to talk to anyone in the facility, 
nurses, doctors, technicians, environmental staff, dietary staff, 
therapists, leaders, and even the patient and families themselves. 
They want to know the story of the care you are delivering, that 
you understand your role and responsibility in the process, and for 
you to “brag” about yourself. Show them that you care.

It is understood that you may not know all the answers to their 
questions and that’s okay! What they are looking for is that you 
know who and where your resources are. It is very rare that a sur-
veyor would be unaccompanied by an organizational staff mem-
ber. Almost always, they will have an escort and a scribe (staff 
member who takes notes) accompany them. It is their job to direct 
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the surveyor to the correct unit and take notes on elements dis-
cussed. The unit supervisor or person in charge will meet them on 
the unit and be able to answer most questions regarding the run-
ning of the unit and the processes of care delivered. There will be 
certain questions that are repeatedly asked throughout the survey 
that ALL staff members are expected to know:

• How to use a fire extinguisher using the PASS acronym: Pull, 
Aim, Squeeze, Sweep.

• Process when you discover a fire [6] or when to evacuate an 
area using the RACE acronym: Rescue, Alarm, Contain, 
Extinguish or Evacuate [5].

• Emergency evacuation routes for the unit.
• Who is permitted to operate the medical gas shutoff valves 

within the unit during an emergency?
• How to call for help?
• Where to find material safety data sheets when there has been 

a chemical spill?

These is critical knowledge that you need to know. All these 
elements are typically reviewed during orientation to the facility, 
and each regulatory “mock” survey or practice session that your 
regulatory department conducts can go over this information 
along with other common issues/findings.

 Continued Survey Readiness: Surveys, Audits, 
and Tracers—OH MY!!

Let’s talk about ways to keep you updated and ready for a regula-
tory survey.

Use practice runs (mock tracers) and stay informed by your 
organization’s regulatory team to boost your compliance knowl-
edge. These are the times that should be used for educational pur-
poses. It is not a punitive practice, better to not know during a 
“mock survey” than on the day of the actual survey. Your regula-
tory team can educate you on the rationale of various standards 
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and practices. “BECAUSE I SAID SO” (as much as people love 
saying it) is no longer acceptable, so ask lots of questions, and 
find out who or where your resources are.

So, what are some of the most common findings during a sur-
vey? Over the many years I have been practicing in healthcare and 
having taken part in many different types of surveys, trends of 
noncompliance do tend to reappear over and over. The majority 
are what we like to call “low-hanging fruit,” simple observations 
that are easy to fix but seem to repeatedly raise their ugly heads, 
whether during a practice survey by the organizations, regulatory 
staff or during a real-time survey. These little issues accumulate 
into a big deal and seem to reappear month after month and year 
after year. Some time ago, surveyors would only cite an organiza-
tion if it found repetitive issues across the organization during the 
survey such as stained ceiling tiles in three separate areas, failure 
to document pain reassessment within the permitted time frame in 
three patient charts, or emergency call bells not freely hanging in 
more than three patient bathrooms. The “trend of three” are the 
ones that used to get you a citation. Today, a surveyor will find an 
organization out of compliance with just one of those occurrences. 
Below are more examples of common non-compliant findings:

• Expired supplies
 – Expired supplies are a common problem. Would you want 

an expired supply used on you? Although a few days out of 
date seems insignificant, the expiration date is there for a 
reason. The supply has been tested and an amount of time 
designated for that supply to function at its most effective. 
Most of us have experienced spoiled milk or food in the 
refrigerator. It tastes bad and will most likely give you a 
stomachache, so you know not to drink or eat it if the expi-
ration date has passed. When medical supplies expire, there 
can be serious consequences to the patient. When blood test 
tubes are expired, the additives in that tube could spoil and 
become less efficient, which can cause an unreliable test 
result. Additives in an intravenous bag of fluid can lose its 
potency. CPR electro pads lose their conductivity and don’t 
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show an accurate heart rhythm or distribute electricity 
appropriately to correct abnormal heart rhythm. Expired 
supplies occur due to a number of reasons: (1) the unit/
department orders too many and doesn’t have the regular 
use for it, so it sits on a shelf for too long; (2) staff who 
restock the supply rooms do not rotate the supplies from the 
back to the front, so supplies in the back never get used first 
and therefore expire; (3) multi-packs are opened and not 
dated or timed, interfering with the integrity of the product 
which then becomes time-sensitive (e.g., multi-pack IV flu-
ids, glucose monitoring strips, quality control solutions).

Many staff like to create their own specialty packs for tasks, IV 
start kits, trauma kits, wound care supplies, and then stow them 
away in secret drawers of a unit. Surveyors will find them. Akin to 
security canines at an airport, they will find them, and 9 times out 
of 10, an element of the kit will be expired. The solution? Weekly/
monthly checks to make sure that supply amounts match the need, 
that staff are rotating supplies when restocking, and that staff 
using supply carts and kits check them regularly and use or replace 
items before they expire. Every surveyor will typically check one 
supply from the front, middle, and back of the storage container to 
ensure supplies are compliant.

• Blocked egress (corridors or doors blocked with clutter)
Storage space is always a challenge in every healthcare 

facility. There is just not enough room for beds, chairs, lifts, 
carts, etc. Often equipment is left in the corridor of the unit, 
and until you need a clear corridor when running for your life 
in an emergency, you don’t realize it’s a problem. Anything 
stationary and not in use for over 30 minutes is generally con-
sidered blocked egress and demonstrates noncompliance with 
life safety measurements. Items that are always considered in 
use would be an isolation cart outside a patient’s room who is 
currently in isolation (patients must have an order for this, the 
surveyor WILL check) or a code cart that must be within an 
acceptable distance from the patient care area. Computers on 
wheels are permitted if you are currently using it; otherwise, if 
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after 30 minutes it remains unused, the surveyor will consider 
its storage non-compliant. Some newer hospitals have larger/
wider corridors that permit storage on equipment to one side of 
the corridor, however for the majority of older hospitals which 
were built according to older guidelines, the corridors are too 
small and must remain clear.

• Blocked emergency equipment
 – So, where to put all this equipment from the corridor? 

Unfortunately, it is often stored in front of emergency 
equipment such as a fire extinguisher, fire alarm, or fire 
pull. It can be understood that healthcare staff see these 
emergency elements constantly and it becomes part of the 
“decoration,” but again like a blocked egress, when you 
need to use the emergency equipment, time is of the 
essence, and trying to move a cart or a stack of chairs 
blocking access to this life-saving equipment can spell 
injury to the staff member who is trying to access it and 
possible harm to the staff or patient member who require it. 
Maintaining a clear path to this equipment is necessary and 
should always be monitored. A procedural area such as the 
operating room is a repeat offender for this. They have so 
many large pieces of equipment that must be on standby in 
the event that they need it, and that often will sit outside the 
operating room for several hours unintentionally blocking 
egress, the emergency alarm pulls, shutoff handles, and fire 
extinguishers.

 – Patient bathroom call bells can also be problematic. Often 
these emergency alarms can be found wrapped around the 
handrail in the patient bathroom. If the patient falls and 
pulls on the alarm cord, it will not alarm because the cord is 
then trapped and will not activate (it is wrapped around the 
handrail). Who is the perpetrator? Well it can be anyone. 
Patients and their visitors may play with it while using the 
restroom, and environmental service staff can wrap it 
around the handrail as not to get it wet when they are mop-
ping the floors. It is not done on purpose but can have a 
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significant impact on the safety of your patient, so make it a 
good practice habit, and  periodically check your patient 
bathrooms to make sure it is free from any obstacle.

• Outside shipping boxes
 – Shipping boxes! All supplies come in them. The majority 

of supplies are de-boxed in the facility’s loading dock; 
however, large items/multiple items may find their way to 
your patient care area and either be stored on the floor or on 
carts in their original cardboard boxes. What’s so bad about 
that? Well, cardboard is a fuel source, so if any fire broke 
out, it has something additional to burn. These supplies 
have traveled from a warehouse, on a ship, truck, and now 
your unit. Nobody really knows the cleanliness of the stor-
age area it was prepared or transport it was shipped on. 
Cardboard is a very hospitable place for critters to stow 
away. No one wants a rodent living on their unit or several 
bugs running around. The infection control and disease 
transmission risk are a huge concern, but this is something 
we can attempt to limit. Patients bring in their own belong-
ings and therefore can bring in their own fair share of 
unwanted pets too! Pest control services is a routine con-
tract service for every healthcare organization. However, if 
we want to reduce the risk, then measures must be put into 
place. This is why it is important that all outside shipping 
boxes (if they make it to your unit) are emptied and 
removed.

Two urban legends come to mind when I write this. One is 
where a pallet of supplies was delivered to a large patient care 
area during the night shift. As the supplies were delivered on a 
small internal forklift, the pallet was set down in the corridor, and 
staff began to unload and restock the clean supply room. As they 
got to the bottom of the pallet, they inadvertently disturbed a bat 
who had tucked himself away in a corner of the pallet, and he 
began to fly around the unit until a staff member managed to 
capture the poor creature. The second event was in a postopera-
tive recovery room where a mother was watching her child 
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recover from surgery only to report to the nurse that there was a 
very tiny bird flying around their room. To the nurse’s horror, it 
was in fact a rather large flying insect. Containing her horror, the 
nurse proceeded to catch the bug in a trash bag and dispose 
appropriately. Some situations cannot be prevented but can be 
minimized.
• Room/refrigerator/freezer temperature checks

 – This is another common finding. Daily temperature checks 
are required whenever storing food, medication, sterile sup-
plies, specimens, warming blankets, or liquids in certain 
care areas. Temperature ranges vary according to what you 
are storing in that room or appliance, and any deviation out 
of the approved ranges can have significant implications to 
the integrity of the product or equipment. If the tempera-
tures are manually checked, the log sheet must be com-
pleted daily. It is understood that shifts can get busy, but 
there must be a backup plan to ensure these temperature 
checks are monitored. Many organizations have moved to 
remote monitoring if the central monitoring hub detects a 
fluctuation or consistent temperature change out of the 
approved range, a report is generated and sent to the unit, 
and action must be taken. Unfortunately, this communica-
tion can be misinterpreted. Remotely monitoring a tempera-
ture does not mean that another department is aware; it can 
simply mean that a computer detected and generated the 
report and that it is the end user’s responsibility to act. If 
your unit or area has stored sterile supplies, medication/
food refrigerators, freezers, or warmers, then make sure you 
understand who monitors the temperatures and what actions 
must be taken to correct it. This can be particularly prob-
lematic for an organization’s offsite outpatient facility that 
does not open for business on a weekend. Many refrigera-
tors contain vaccines and medications that still require 
remote monitoring. Notification of an out-of-range temper-
ature is often sent to pharmacy to come and remove the sup-
plies so as not to ruin their integrity. Some medication 
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refrigerator spaces and storage rooms can be small, and the 
machine that delivers the medication generates a significant 
amount of heat. If there is not enough air space and air cir-
culation, the room can easily heat up putting undue burden 
on the refrigerator causing it to fail or the room to exceed 
permitted temperature ranges for supply integrity. Digital 
thermometers often have their own calibration needs, and a 
small expiration date can be found on the back of them. 
Make sure these dates are checked, or the integrity of the 
thermometer themselves can come into question and thus 
question the validity of the temperature recording.

One other observation to point out is regarding cleanliness of 
the refrigerator and freezers themselves. Regardless of what these 
devices are keeping cool or frozen, cleanliness and function is 
important. Over-frosted freezers can again compromise its ability 
to function or even close the door. Unit leaders should identify 
who is responsible for cleaning and checking them on a routine 
basis.
• Stained/broken ceiling tiles

 – Every building at some point will have a plumbing leak. 
Stained ceiling tiles indicate a leak of some sort and will 
require attention. If your facility is following its policy and 
procedures appropriate to resolve the issue, the surveyor 
will acknowledge compliance. This typically means that a 
work order has been placed to fix the leak and replace the 
tile. If you can produce this document, then the surveyor 
typically goes about their business. However, if the work 
order had been submitted beyond the stated response time 
in the engineering department’s policy, then this becomes 
an observation of noncompliance. The same for any broken 
tiles or ones that have holes in them. This affects its fire 
integrity (ability to delay the spread of the fire) and can 
become a fire risk.

• Wall penetrations
 – Like the broken ceiling tiles, any deep scrapes chipped paint 

or holes in the wall also need to be submitted for repair to the 
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facility’s department. This again can become a fire risk as 
well as an infection control issue. Wall penetrations not only 
alter the integrity of a firewall but also are a great place for 
little creatures to escape, breed, and plot their infestation.

• Preventative maintenance
 – All equipment utilized in the delivery of patient care must 

be logged, accounted for, and maintained. There are thou-
sands of different types of equipment that must be checked 
and inspected on a routine basis to ensure its function and 
safety for use. All equipment needs to be logged in order, 
so if a recall was announced by the biomedical team, the 
organization can quickly retrieve, remove, and/or replace 
it. In the event of an emergency, a quick inventory check 
can ascertain how many pieces of equipment (such as ven-
tilators) an organization has and how many more may 
need to be acquired to meet the demand. Each piece of 
machinery requires maintenance checks and will be placed 
on a schedule for service. Once the equipment has passed 
inspection, a sticker will be placed on the item that states 
either the day it was inspected or when the next date of 
inspection is due. It is good practice to check these stick-
ers when using the equipment as one or two may have 
slipped past the due date due to them being inpatient use at 
the time of inspection. If that is the case, the item should 
be removed, tagged appropriately, and stored in a location 
for pickup.

• Holiday decorations
This is always a challenge. No patient wants to be in hospi-

tal during the holidays or during any celebration. Staff are 
always trying to lift their patient’s spirits by decorating units. 
This can be problematic as too much paper decoration, electri-
cal lights, and decorations hanging from the ceiling pose a fire 
and safety threat. Hospitals are a highly combustible environ-
ment, enriched with oxygen pumping through the walls and 
storing all types of flammable chemicals; the organization 
always needs to minimize the risk of fire. Fires have occurred, 
holiday trees have caught on fire due to too many electrical 
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lights, patients have tripped from decorations being wrapped 
around corridor handrails, and IV fluids have been pulled out 
of patient arms from getting caught in ceiling decorations. Not 
to say organizations can’t decorate, it just needs to be con-
trolled and approved by the organization’s life safety commit-
tee.

• Documentation
The majority of what has been discussed references the envi-

ronment of patient care. Another area that is always reviewed, and 
is often missing elements, is documentation of care. All care 
delivered should be noted in the patient’s record. The patient’s 
medical record is the evidence that care is provided, and if you are 
ever ordered to attend a court case or a deposition where patient 
care is questioned (sometimes 5–7 years after the care was pro-
vided), all you will have to rely on is the documentation you com-
pleted, as chances are you may not remember every patient 
encounter you are involved in. Commonly missing pieces of doc-
umentation are as follows:
• Consent for hospital treatment

 – All patients should sign a consent to treatment when seek-
ing care in a facility

 – All surgical patients should have a complete informed pro-
cedural consent form

• History and physical updates
 – The provider completes this and specific updates that are 

required for certain care practices
• Plans of care

 – Every patient needs a plan of care that is based on the prob-
lems identified upon admission. This plan must be reviewed 
daily. Patient goals are established, and progress is assessed 
on their ability to meet these goals. Unfortunately, not every 
plan of care identifies all the patient goals. Often, pain, 
learning barriers, and wound care plans can be missing. The 
plan of care should be an interdisciplinary team approach; 
both provider and bedside staff are responsible for review-
ing and updating the plan. Sometimes these responsibilities 
can be misunderstood and the plan left incomplete.
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• Assessment/reassessment times in the patient record
 – Assessment and reassessments are treatment based. Skin 

assessment can be required per shift – neurological assess-
ments every 4  hours or per physician order. Pain assess-
ment/reassessment depends on whether the intervention is 
pharmacological (medically treated) or non- pharmacological 
(heat, aromatherapy, healing touch, ice, distraction, medita-
tion application). Assessment and reassessment should be 
based on your organizations policy and procedure or stan-
dard work practices. Often the surveyor will compare the 
care delivered to what the organization states is care deliv-
ered within their own guidelines. Most policy and proce-
dures are based on evidence-based care and best practices. 
The organization has done their homework and developed 
their practices on what works and what works best, compar-
ing to other similar organization’s practices and their out-
comes (these are the quality improvement measures that I 
mentioned earlier). This is an area that you may see as 
opportunity for improvement and in the future become 
interested in improving.

• Medication orders and administration
 – Administering medications can be one of the most danger-

ous tasks a healthcare worker has to practice. There is a 
long history of medication errors that have ended in a 
patient’s death or permanent harm. Medication orders must 
be written according to specific guidelines, cross checked, 
and approved by several staff and pharmacists including the 
person administering them. If you are not familiar with a 
medication that you need to administer, do your due dili-
gence and look it up. Ask yourself, what are the side effects? 
Does it interact with another medication your patient is tak-
ing? Is your patient allergic to it? Above all, follow the 
organizations process to safe medication administration.

 – Technology is making it easier to administer the correct 
medication to the correct patient. Technology, however, is 
only as good as its user. Healthcare workers are well known 
to create “work-arounds” or “shortcuts” to practice more 
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efficiently, but this could possibly lead to huge error and 
thus lead to severe patient harm. Remember that these pro-
cesses are in place for a reason…to keep everyone safe! 
One example I can share is when I worked in a very busy 
patient care unit on a night shift. I had two patients with the 
same last name in the same room (I know, what are the 
chances? It would probably never happen today). Both 
went for a procedure during the day, and when they came 
back their beds had been switched but remained in the same 
room. Coming from four nights off, I was not familiar with 
the patients and in the middle of several admission and dis-
charges went about administering medications. The medi-
cation administration record (MAR) at the time was on 
paper and located on the medication cart. I dispensed their 
medications into a cup, took the paper MAR with me, and 
checked their names, focusing on their last names. I was 
about to hang an IV antibiotic treatment when I noticed the 
patient looking at the IV. I stopped, checked his arm band 
again against the MAR, and realized to my horror that the 
MAR did not correspond to the patient’s medical record 
number. I was about to give him his roommate’s medica-
tion! The patients had been switched, but their records were 
never switched in the MAR binder. I will never forget that 
ice-cold wave of nausea I felt knowing that I could have 
given him the wrong medication. From that day forward, I 
triple-checked every medication I ever administered no 
matter how busy I was.

All these rules and regulations were created for a reason. Either 
patient harm occurred or it almost did, and every healthcare orga-
nization wants to try to prevent harm at all costs. Every employee 
is counted on to do their part, ask questions when unsure, practice 
in a safe manner according to the organization’s policy and proce-
dure, and above all speak up when something does not seem right.

 Let’s Wrap This Up!

Basically, there are three main groups of regulatory bodies that 
have rules and regulations that hospitals must adhere to in order 
to safely care for patients and receive payment. These regulatory 
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bodies will pay a visit to each healthcare organization either 
because certification or accreditation is desired, they received a 
complaint, or there was an upgrade or addition to the environ-
ment. Regardless of the reason, any noncompliance found against 
these regulations results in a fine and possible closure if not 
resolved. These surveys are a BIG DEAL. They occur to ensure 
the safety of the public and the staff who work there. Achievement 
and sustainment of accreditation and certification demonstrate a 
commitment to high-quality care and safe patient and play a 
major supportive role in the quality improvement process. 
Everyone has a part to play. It’s okay not to know all the answers 
to the questions they may ask you, but you do need to know 
where you can find those answers, so pay attention during orien-
tation, ask lots of questions to your organization’s regulatory 
department, and keep up to date with your role and responsibili-
ties including continuing education. Do not take “BECAUSE I 
SAID SO” for an answer!
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 Background

The concept of infection control stemmed from observations that 
Dr. Ignaz Semmelweis made about 200 years ago in 1847 [1]. As 
the house staff officer in one of two obstetric clinics at the 
University of Vienna Allgemeines Krankenhaus (General 
Hospital), Semmelweis observed that patients in one clinic suf-
fered much higher maternal mortality rates than the other, mostly 
attributed to puerperal fever. He noticed that doctors and medical 
students often went directly to the delivery suite after performing 
autopsies and had an odor on their hands despite handwashing 
with soap and water before entering the clinic. As a result, 
Semmelweis recommended that hands be scrubbed in a chlori-
nated lime solution before every patient contact and after leaving 
autopsies.  Following the implementation of this measure, the 
mortality rate fell by 80% and remained low. Semmelweis is 
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viewed as the founding father of hand hygiene; his intervention is 
also a model of how to use epidemiologically-driven strategies to 
prevent infection [1–3].

In the hundred years following Semmelweis’ breakthrough, 
medicine and public health have significantly advanced to meet 
the needs of human beings. With the development of bacteriology, 
European discoveries such as Pasteur’s rabies treatment, diphthe-
ria antitoxin, and typhoid vaccination were quickly introduced 
into the United States. By World War II, emerging new drugs, 
especially penicillin, took modern medicine to a new level. The 
introduction of the polio vaccine in the 1950s, following a mas-
sive research effort, was a thrilling public and scientific event. 
Recent decades have also witnessed substantial progress in immu-
nization and vaccination against influenza, measles, allergies, and 
other diseases.

These remarkable excitements have been mixed with sobering 
experiences. The epidemic of penicillin-resistant Staphylococcus 
aureus infections that occurred during the 1950s ravaged hospital 
nurseries. It captured the public’s attention and highlighted the 
importance of implementing techniques to prevent infections in 
healthcare settings [4]. In the mid-twentieth century, some sur-
geons, microbiologists, and infectious disease physicians began 
to focus their studies on the epidemiology and control of infec-
tions in hospital settings. By the 1960s, hospital-based infection 
control efforts had been established in scattered hospitals through-
out the United States. The number of hospitals with infection con-
trol programs increased substantially during the 1970s, and 
infection control programs were present in almost every US hos-
pital by the early 1990s.

To date, although healthcare facilities and infection control 
experts have made significant progress in preventing some types 
of infections, there is still significant work that needs to occur. 
Each year in the United States, at least 2.8 million people contract 
an antibiotic-resistant infection, and more than 35,000 people die. 
It’s important that each healthcare worker understands proper 
infection control procedures, for patient health and their own 
health.
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The role of infection control and public health cannot be under-
stated. We are currently the midst of a once-in-a-lifetime crisis. 
The COVID-19 pandemic has turned the lives of millions of peo-
ple upside down and will likely have implications on our society 
as a whole in the coming years. The healthcare industry is no 
exception; COVID-19’s infectivity and severity have increasingly 
brought infectious control measures under scrutiny and rocketed 
infection control practices into the public’s eye. As infection con-
trol specialists, it is our duty now more than ever to ensure every-
one, both inside and outside hospitals, correctly follows infection 
control measures.

 Purpose of Infection Control

The purpose of an infection control program in a hospital is to 
prevent or stop the spread of infections among patients.

People often think that because hospitals cure illnesses and 
make people feel better, they are safe places. It’s quite the opposite: 
hospitals are very dangerous because they cure illnesses and make 
people feel better. When a person feels ill and walks into a hospital 
seeking medical care, they do not know what disease they have nor 
its infectivity. Unless hospitals put infection control and other safety 
measures in place, being in a hospital can place one at risk for infec-
tious disease. Besides this, hospitals are busy places, and many 
people, processes, supplies, devices, and spaces are involved in a 
patient’s care. When one of these components fails to comply with 
infection control measures, patients can be at risk of acquiring an 
infection that is unwanted, unnecessary, and often avoidable.

These infections, whether they are acquired in a hospital or 
developed as a result of seeking medical care, are known as 
healthcare-associated infections (HAIs). HAIs are a type of medi-
cal error and are harmful to patients, hospitals, and society at 
large. They are associated with both extra care and additional 
costs for care. Despite treatment, many lives are still lost to HAIs, 
jeopardizing hospitals’ reputations and placing them at risk for 
lawsuits.

7 Infection Prevention and Control: Applying Common Sense…
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History did not record who first understood or recognized 
HAIs, but by the 1960s, hospital-based clinicians and Centers for 
Disease Control and Prevention (CDC) epidemiologists were 
beginning to tackle HAIs. Common public health strategies were 
applied to build an HAI prevention system that focused on sys-
tematic surveillance to identify HAIs. This system implemented 
ongoing analysis of surveillance data to recognize potential prob-
lems, application of epidemic investigation techniques to epidem-
ics and endemic HAIs, and implementation of hospital-wide 
interventions to protect patients, staff, and visitors.

Everyday, approximately one in every thirty-one patients in the 
United States contracts at least one infection associated with his 
or her hospital care, underscoring the need for improvements in 
patient care practices in US healthcare facilities. While great 
progress has been made, more still needs to be done to prevent 
healthcare-associated infections in a variety of settings. Today, 
hospitals are expected to implement “zero-tolerance” policies 
toward HAIs into the culture and care of their patients and are 
incentivized to reduce HAIs and improve patient outcomes. 
Hospitals are required to support a well-organized infection con-
trol program to develop, institute, and advance infection control 
practices in a hospital routine process – the result being markedly 
improved care and outcomes for patients.

 Scope of Infection Control Practice

Infection control practice is patient-first; it includes every indi-
vidual visiting or working in a hospital and anything that interacts 
with a patient.

Such a broad scope of service is defined by the chain of infec-
tion, the basic principle behind infection transmission, and the 
foundation on which infection prevention is built (Fig. 7.1). The 
chain of infection has six components: an infectious agent, a res-
ervoir that hosts the agent, a portal of exit from the reservoir to the 
environment, a mode of transmission through the environment, 
and a portal of entry into the susceptible host. For infection to 
spread, all six links must work together unbroken. As such, 
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 infection control is about the prevention of these components and 
the breaking of one or more links in the chain.

 Infectious Agent

Infectious agents come in many different shapes and sizes. There 
are five major types of agents – bacteria, viruses, fungi, protozoa, 
and helminths. Bacteria, viruses, and fungi account for nearly all 
hospital-acquired infections and healthcare-setting outbreaks. 
When considering infectious disease, the infectious agent is often 
the first component of the chain of transmission that comes to 
mind. Generally, for an infection to occur, the agent must be pres-
ent in the susceptible host; however, the efficacy of the agent in 
causing disease is influenced by other factors such as pathogenic-
ity and infectivity [5].

Infectious agent

Susceptible host Reservoir

Portal of entry Portal of exit

Mode of transmission

Fig. 7.1 The chain of infection

7 Infection Prevention and Control: Applying Common Sense…



112

 Reservoir

The reservoir is the location in which an agent can grow, repro-
duce, and proliferate. The three most common types of reservoirs 
include human, environmental, and animal reservoirs. Each poses 
its own unique challenges in controlling and stopping the inci-
dence of disease; it is the role of infection control specialists to be 
aware of the reservoirs existing in a hospital at any given time. In 
HAIs, reservoirs can include contaminated equipment, poorly- 
cleaned rooms, and visitors and family members.

As mentioned before, awareness and control of the reservoirs 
of disease is critical in undermining the spread of disease in a 
population and healthcare. Part of this control is reliant on per-
sonal accountability; initiatives, such as frequent handwashing, 
equipment maintenance, and mask-wearing, are entirely depen-
dent on the compliance of the users. However, considering the 
importance of regulating reservoirs in maintaining patient health, 
it is prudent that reservoir-targeted infection control measures are 
implemented. In delivering quality improvement, infection con-
trol specialists must recognize clinical variation and work to capi-
talize on their hospital’s strengths and work on their weaknesses.

 Portal of Exit

The portal of exit is any method by which an agent exits its reser-
voir. In the case of human reservoirs, an infectious agent can exit 
through open wounds, aerosols, and splatter of body fluids includ-
ing coughing, sneezing, and saliva.

 Mode of Transmission

The mode of transmission is the method with which an agent 
leaves its reservoir until it reaches the next susceptible host. Mode 
of transmission can be broadly classified into direct and indirect 
transmission. Direct transmission includes direct contact and 
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droplet spread, whereas indirect transmission includes airborne, 
vehicleborne, and vectorborne diseases.

Contact transmission occurs when there is direct skin-on-skin 
exposure. While droplet spread may sound similar to airborne 
transmission, droplets typically have a lower range and shorter 
infectious lifespan than airborne agents. Airborne agents can 
remain suspended in the air on droplet nuclei or dust or as an 
aerosol for much longer times. Vehicleborne illnesses are borne 
by inanimate media, such as surfaces, food, and bodily fluids. In 
contrast, vectors are animate carriers of disease; vectors may 
transmit disease solely through mechanical means or they may 
harbor growth and proliferation.

 Portal of Entry

The portal of entry is how an agent enters a susceptible host. 
Modern healthcare employs many types of invasive devices and 
procedures to treat patients. When a central line, tube, or drain is 
inserted in a patient to either inject life-saving medication or to 
drain unwanted fluids out of the body, the procedure creates a 
potential portal of entry. Portals of entry are also created at sur-
gery sites when the skin is deliberately opened. An infection can 
occur at any moment in a patient’s care when an infectious agent 
enters through any one of these portals.

 Susceptible Host

The final link in the chain of transmission is the host. The sus-
ceptibility of a host to infection is dependent on multiple factors, 
including genetics, environment, and physical health. Patients 
whose condition requires medical attention are often more pre-
disposed to infection. HAIs pose a high risk to patients of all 
ages and demographics. As such, it is important that the previ-
ous five links in the chain are broken before it reaches the sus-
ceptible host.
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 Strategies to Break the Chain of Infectionz

A hierarchy of controls is shown in Fig. 7.2 based upon the effec-
tiveness of various strategies that have been developed to break 
the chain of infection. These strategies include elimination, sub-
stitution, engineering controls, administrative controls, and per-
sonal protective equipment. Elimination refers to physically 
removing hazards, including infectious agents, harmful behav-
iors, and others. If a hazard is unable to be removed, replacing it 
with less harmful agents (substitution) and physically separating 
hazards from people (engineering control) are also options. 
Sometimes, simply changing the way that people work reduces 
hazard risk (administrative control). The least effective means of 
handling hazards is to use personal protective equipment (PPE), 
used when people must work in environments with uncontrollable 
hazards. Despite its low efficacy, PPE is also the most intuitive 
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Fig. 7.2 The hierarchy of controls
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way to make people feel safe: placing a physical barrier between 
a user and their environment.

 Elimination

Hand hygiene may be the best example of using elimination strat-
egies to prevent infections. As Semmelweis demonstrated hun-
dreds of years ago, clean hands save lives. Hands are a natural 
reservoir of millions of microorganisms; some of these are com-
mensal microbes that are beneficial to humans. For example, 
Staphylococcus epidermidis, the most common commensal skin 
flora, typically lives harmlessly on the skin. However, 
Staphylococcus epidermidis is also the number one cause of 
bloodstream infections in patients with a central venous catheter 
(CVC) [6]. CVC insertion creates a portal of entry that opens 
directly into a patient’s bloodstream. When improperly sanitized 
hands handle catheters, microorganisms on the hands can inad-
vertently migrate into a patient’s blood, causing life-threatening 
bloodstream infections.

Furthermore, when staff members touch medical devices or 
environments, their hands can be contaminated with environmen-
tal microbes. Hands that are not sufficiently cleaned between 
patients and between environments can become dangerous medi-
ums, transmitting infectious agents from one patient to the other 
or from nonviable environments to humans. Besides the hands of 
healthcare providers, those of patients and visitors can become 
contaminated with microorganisms as well. When patients fail to 
wash their hands before eating or drinking, they can contract 
infections such as gastroenteritis or Clostridium difficile. Even 
when healthcare workers uphold the highest standards of  infection 
control, the many other moving gears in the hospital machine may 
still fail.

Another example of when elimination works is the process of 
cleaning, disinfection, and sterilization. Microbes are ubiquitous 
elements of environments and human life. However, when 
microbes enter bodily sites that are meant to be sterile, like the 
blood or the heart, infections may occur. Hence, during many sur-
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gical and nonsurgical procedures, instruments that contact patients 
are expected to be microbe-free, to minimize infection risk. The 
elimination of microbial elements from these instruments is 
achieved through sterilization, a process that has been embraced 
in modern medicine. However, surgery predated sterilization by a 
full 600  years. The principles of asepsis and anesthesia were 
introduced in the mid-1800s by Joseph Lister, who invented the 
basic tenets of antisepsis and prevention of wound infection by 
eliminating germs on instruments, dressings, hands, and every-
thing else in contact with wounds [7]. These principles of asepsis 
remain in use to this day. Failure to eliminate microbes from 
instruments almost certainly causes infection, as evidenced by 
many outbreaks reported in hospitals [8]. An analysis of nosoco-
mial outbreaks between 1980 and 1990 found contaminated med-
ical products and devices to be the number one cause of infection 
outbreaks! The analysis also demonstrated an ominous trend: in 
just 5 years, outbreaks caused by these devices and products 
increased by 50%. Decades later, hospitals continue to struggle 
with meeting safety standards on reprocessing used instruments 
and improving from HAI clusters and outbreaks [9–11].

Aside from large equipment, standard medical supplies, such 
as saline water, antiseptic agent, heparin flush, and more, have all 
been implicated in infection outbreaks [12–15]. Every incident 
sounds the alarm, reminding people of the importance of sterility 
throughout the entire patient care delivery process. This delivery 
process begins outside of the healthcare facility when a product is 
manufactured in a factory, continues when a product is stored and 
handled inside a healthcare facility, and ends when a product 
reaches a patient. Every person, every product, and every step in 
this process count toward safe care.

 Substitution

When one stays in a hospital for medical treatment, coming into 
contact with tap water is unavoidable. From showering, brushing 
one’s teeth, to taking an ice cube – tap water is everywhere in our 
daily routines. The notion of water as a vehicle for disease was not 
considered by hospitals until evidence began to surface of out-
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breaks linked to waterborne illnesses [16–19]. In our own experi-
ence at Children’s National, T-cell-deficient patients experience a 
greater risk of developing nontuberculous mycobacterial infection 
after exposure to tap water during bathing and daily activities [20]. 
Strategies to mitigate these opportunistic infections include substi-
tuting tap water with distilled or sterile water for daily use and by 
maintaining a clean water system throughout the institution.

The CDC has estimated that four in five problems leading to 
US healthcare-associated outbreaks could be prevented with 
effective water management. When a water disinfection system in 
a building fails, such as by water not flowing properly, substan-
dard disinfectant levels, or the presence of “deadlegs” (stagnant 
water), microbes that can be naturally found in bodies of water 
proliferate rapidly [21]. The higher the bacterial load in the water, 
the higher the likelihood that bacteria enter and infect a patient 
during contact. When a patient lacks a full immune system to 
defend the body, infections such as Legionnaires’ disease can 
occur. Legionnaires’ disease is a serious and deadly lung infection 
that kills 25% of those who contract the disease in a healthcare 
facility. Legionnaires’ is caused by breathing in or aspirating 
small water droplets containing a pathogenic type of Legionella 
bacteria [22]. Among people who reported a site of exposure to 
Legionnaires’ disease, 76% identified a healthcare facility as their 
exposure location [23]. To help building owners reduce the risk of 
Legionella growth and transmission, guidelines and standards 
have been developed by several agencies and professional groups 
[21]. Legionella water management programs are now an industry 
standard for large buildings in the United States (ASHRAE 188: 
Legionellosis: Risk Management for Building Water Systems 
June 26, 2015. ASHRAE: Atlanta) [23]. Hospitals are obligated to 
comply with the standard and to maintain a healthy water delivery 
system in the institution.

 Engineering Control and Administrative Control

During infectious disease pandemics, such as influenza, 
COVID- 19, and the Ebola virus, elimination (physically remov-
ing the hazard) and substitution (replacing the hazard) are not 
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typically options. In these instances, engineering (isolating people 
from hazard) and administrative (changing the way people work) 
controls must be enforced to reduce and avoid exposure to these 
contagious illnesses. Prompt detection and effective triage and 
isolation of potentially infectious patients are essential to prevent 
unnecessary exposures among patients, healthcare providers, and 
visitors at the facility.

Beginning in late 2019, humans have confronted unprece-
dented challenges raised by the novel coronavirus – the SARS- 
COV- 2 pandemic, more commonly known as COVID-19. The 
virus has all of the traits needed to cause a pandemic. It can spread 
quickly through respiratory droplets or aerosol among humans, 
and, as a novel disease, there is no natural immunity or vaccine to 
prevent infection and no effective therapy to treat infected patients. 
Hospitals must stay in operation and be ready to care for patients 
infected with COVID-19, while effective infection prevention and 
control strategies must be deployed to prevent the transmission of 
this virus from patients to staff and vice versa. Failure to control 
the spread of an infectious disease like COVID-19 in a hospital is 
reflected by hospital-onset infection among patient and occupa-
tional acquisition of the disease among staff.

In the context of engineering control, combating COVID-19 in 
the hospital starts with early identification and early isolation. 
Staff members actively reach out to families and patients before 
their scheduled visit to identify patients with signs and symptoms 
consistent with COVID-19 infection and proactively coordinate 
patients’ visits, so that potential patients can be promptly isolated 
upon entering the hospital. With knowledge of a patient’s 
 infectious status, staff can take precautions during their patient 
interactions. When these preventive measures work in concert, 
safe care can be delivered to a patient without jeopardizing staff 
safety and the safety of other individuals.

When an infectious disease circulates in communities, health-
care workers are not immune to being infected and can even 
become a source of spread to patients and other coworkers. Thus, 
altering the way that staff work is prudent to reduce risks of 
spread. Taking advantage of our interconnectedness with the 
Internet, society, including the healthcare industry, has quickly 
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adopted telemedicine, teleworking, virtual meetings, and other 
innovative communication methods and mitigated virus transmis-
sion risk associated with crowded spaces and contact with the 
sick. With employer commitment and employee buy-in, the con-
sistent use of administrative control can effectively interrupt dis-
ease transmission in workplaces.

 Personal Protective Equipment (PPE)

The duties of healthcare workers call on them to provide hands-on 
care to patients with known and unknown infectious diseases. 
Without knowing a patient’s infectious disease status, PPE offers 
instant protection and must be included in the suite of strategies to 
protect personnel.

PPE, as defined by the Occupational Safety and Health 
Administration (OSHA) (an American governmental body that 
issues regulations for workplace health and safety) is any “spe-
cialized clothing or equipment worn by an employee for protec-
tion against infectious materials.” The use of PPE in healthcare 
settings is required by the OSHA to protect healthcare personnel 
from exposure to bloodborne pathogens and other potentially 
infectious diseases. Hospitals, as employers, must provide appro-
priate PPE and ensure proper management and disposition of PPE 
after use. The CDC issues recommendations for when and what 
PPE should be used to prevent exposure to infectious diseases, 
and the Food and Drug Administration establishes standards that 
qualify a PPE to be used in healthcare settings and in special envi-
ronments such as operating rooms.

All the types of PPE listed in Table 7.1 can be used individu-
ally or concurrently to protect healthcare workers from exposures 
to infectious diseases by creating a barrier between the worker 
and infectious material. When used appropriately, PPE reduces 
contamination of staff hands and clothing, therefore reducing the 
risk of transmitting infectious agents, including multidrug- 
resistant organisms.

The effectiveness of PPE is determined by three factors. Firstly, 
the selection of proper PPE should be based on anticipation of 
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exposure and the type of exposure (i.e. blood, respiratory secre-
tion, urine, etc.) and the durability and appropriateness of the PPE 
for the task and fit for the user. Correct PPE offers healthcare 
workers safety, durability, and comfort. Secondly, employees 
must obtain proper training in safely donning and, more impor-
tantly, doffing PPE to avoid the cross-contamination of hands, 
clothing, and surrounding objects. Thirdly, deciding the proper 
PPE for patient interactions should be based upon clinical interac-
tions with a patient and the patient’s status of infectivity [24]. 
Ultimately, while hospitals make PPE available to healthcare 
workers, for their own health, healthcare workers must take the 
matter into their own hands by knowing when to use what type of 
PPE and how to use it correctly every time.

 The Importance of Connecting the Dots: A Case 
Study

Successful infection prevention and control in a hospital arises 
from the successful integration of infection control practices into 
every provider’s practice with every patient. As described above, 
many strategies, techniques, and protective gear are available as 
options for healthcare providers to choose for patient interactions. 
This case study is to illustrate the importance of applying infec-
tion control principles and practices that are tailored to an indi-
vidual’s care.

Table 7.1 Types of PPE in 
healthcare settings

Gloves: protect hands
Gowns/aprons: protect skin and/or 
clothing
Masks and respirators: protect mouth/
nose
Respirators – protect the respiratory tract 
from infectious agents
Goggles: protect eyes
Face shields: protect face, mouth, nose, 
and eyes
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The patient is a teenage male who was admitted for cancer 
remission during the COVID-19 pandemic. On the day of his 
admission, he was tested for COVID-19 to determine the status of 
his infectious disease. Because COVID-19 has a prolonged incu-
bation period and the possibility of false negatives, a single test is 
unable to rule out the possibility of COVID-19 infection. 
Accordingly, staff members utilized universal precaution by 
wearing a surgical mask and eye protection when entering the 
patient’s room to prevent exposure to COVID-19. A central line 
was placed on the patient for the rapid delivery of critical medica-
tion and for reducing pain and discomfort from repeat intravenous 
injections.

As the patient’s condition deteriorated, the patient experienced 
skin breakdown at multiple body sites, intra-abdominal bleeding, 
diarrhea, and mucositis. The gross discomfort and the pain were 
so overwhelming that the patient was unwilling to carry on their 
daily routine, including basic personal hygiene. Eight days after 
admission, the patient developed a bloodstream infection caused 
by Pseudomonas aeruginosa. Although the patient recovered 
from the infection, his infection reveals that infection control 
principles, the chain of infection, and the hierarchy of control are 
imperative in an episode like this.

His medical condition and subsequent treatment marked the 
patient as a susceptible host for infection. The insertion of a 
 central line, together with skin breakdowns, created multiple por-
tals that facilitated the entry of Pseudomonas aeruginosa into the 
patient’s bloodstream. This condition was worsened when he 
refused daily hygiene in the setting of diarrhea and further 
increased the risk of Pseudomonas aeruginosa transmission. 
Despite the concurrently raging COVID-19 pandemic, the staff 
understood that patient care must be provided. As such, all staff 
wore proper PPE, including surgical masks and face shields, for 
their own health and the health of others.

In this case, opportunities to break the chain of infection are 
limited, given the patient’s overall condition and that an endoge-
nous process might have contributed to the translocation of the 
infectious agent to the patient’s bloodstream. Nonetheless, with 
the information available, this patient’s infection meets the defini-
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tion of a central line-associated bloodstream infection. Taking a 
closer view of this incident, the care team subsequently empha-
sized to all caregivers the need to escalate concerns promptly. In 
this case, the patient’s poor personal hygiene and poor skin condi-
tions merited concern and increased precaution.

Every staff member in a hospital plays a role in preventing 
HAIs. When infection control strategies are applied correctly in 
everyday practice, they can stop the spread of infection and pro-
tect the safety of both patients and staff members. Not every HAI 
is preventable, but every HAI should only occur after all preven-
tion efforts have been exhausted. Infection prevention and control 
is in everyone’s hands.
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 The Next Phase

Gone are the days when IT was just another department in the 
fluorescent-lit basement of a hospital or office building. Health 
IT systems now underpin every clinical care activity, from the 
way doctors and nurses communicate and document care to the 
automated tools that are intended to add layers of safety to inher-
ently risky and complex processes and procedures. EHRs are the 
foundational systems that capture the bulk of clinical data cre-
ated by the minute and hour in the course of care, though health 
IT today comprises a multitude of parallel interfaced devices and 
systems.

Even the most basic EHRs were implemented in only around 
10% of hospitals in 2009, the year that the federal HITECH Act 
was passed to incentivize adoption, but was approaching 100% a 
decade later [1]. Given the transformational potential of this 
trend, this has been a phenomenal accomplishment. We under-
stand intuitively now the safety of legible prescriptions, the con-
venience of electronic communication, and the value of instant 
access to information for both patients and health care profes-
sionals. But what was not broadly appreciated until more recently 
was the double-edged sword that digitization and automation 
represent.

EHRs are plagued by a litany of complaints from health care 
workers and patients alike. Poor usability, cognitive overload, 
alert fatigue, and automation complacency are examples of health 
hazards that technology has introduced. Counterintuitive user 
interfaces stem from a lack of user-centered design, where clini-
cians have input on engineering decisions early in the project to 
make the system work best for them. Propagation of information 
overload leads to dangerous phenomena such as alert fatigue, 
where clinicians become conditioned to ignore meaningless yet 
interruptive signals from the system, at the risk of missing actual 
critical signals. Even when systems are perceived as highly reli-
able, an overreliance on technology can result in automation bias 
and operator complacency, an inappropriate degree of trust in the 
system over human input or common sense. Today’s EHRs and 
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related health IT products offer innumerable advantages over leg-
acy systems and have been an integral part of improving patient 
safety. Yet even as they have addressed many inherently unsafe 
processes by digitizing handwritten medical records, electronic 
systems introduce these and other new safety risks into health 
care.

Health IT systems can and should be leveraged as the robust 
safety and quality improvement tools they are. But no matter how 
much time, effort, and money are spent on implementation, fail-
ure to recognize that no electronic or automated system is intrinsi-
cally, infallibly safe can have startling consequences.

 In Error

A teenaged boy holds a cup of pills in his hand. He places a pill in 
his mouth, swallows, and takes another. Then another and another. 
Then a handful at a time. He doesn’t stop until he has swallowed 
39 pills.

He is not alone. He is with a young woman who watches him 
closely. She doesn’t leave until she sees that he took all 39 pills. 
Doctor’s orders.

The woman is his nurse. The boy is in the hospital. His mother 
is nearby, in another room with his younger brother, who is also 
sick in the hospital on this particular night. The pill is an antibiotic 
the boy takes every day at home to prevent infections. He has a 
genetic condition that affects his immune system, and the pill usu-
ally helps keep him out of the hospital. At home he takes a single 
pill twice a day, every day. He was not admitted to the hospital for 
an infection this time – the pill had been doing its job. He was 
there for a routine procedure.

Later that night, the boy notices numbness and tingling all over 
his body. Then, after texting with a friend, he suddenly screams 
for his mother. His body goes stiff, limbs shaking, jaw clenched, 
and back arched against the hospital bed. His breathing stops. A 
“code blue” is called. He survives the seizure but is transferred to 
the intensive care unit, where he will have to remain in the hospi-
tal much longer than planned.
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The 39 pills were an unintentional overdose ordered by the 
resident physician, approved by the pediatric pharmacist, handed 
over by the bedside nurse, and dutifully taken by the boy. Between 
each of these – by all accounts – competent and caring health care 
professionals and the patient lay an elaborate electronic safety 
system, meant to remove all the points at which such errors could 
transpire. This case occurred at a prestigious academic medical 
center, within reach of Silicon Valley, that had invested heavily in 
technology to further patient safety [2]. Hundreds of millions of 
dollars in equipment and staff time spent training and typing and 
clicking and scanning conspired to create a nonsensical medica-
tion error.

 Necessary But Not Sufficient

This type of massive overdose would almost certainly have not 
occurred in the era before widespread use of health IT systems. 
The particular circumstances that allowed the error to occur 
stemmed directly from the multiple layers of technology in place, 
as detailed by Dr. Robert Wachter in his examination of this case 
in his book, “The Digital Doctor: Hope, Hype, and Harm at the 
Dawn of Medicine’s Computer Age” [2]. The advent of technol-
ogy in health care was a necessary surge forward in patient safety, 
but clearly, the use of high-tech tools is not sufficient to prevent 
harm to patients nor adequate to support clinicians in their work.

Many doctors practicing today trained in an era of handwritten 
notes, hand-signed orders, and scribbled prescriptions. In this 
world, a doctor 24 hours in to a 30-plus-hour shift could hastily 
scrawl an incomplete order for a medication on a piece of paper, 
which was then faxed to the pharmacy, yielding faint scratchings 
that translated to a drug or dosing error. Pharmacy staff could grab 
the wrong bottle off the shelf before counting out pills and send-
ing them to the unit. A nurse could give a dose intended for an 
obese adult patient to the small child down the hall instead. These 
flagrant errors all could have happened and did with frightening 
regularity. We can now prevent these in part with the installation 
of complex and expensive technology meant to keep patients safe, 
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yet an unprecedented overdose still reached a patient in the cur-
rent era. These types of errors continue to occur with regularity 
across health care settings. Implementation and optimization of 
EHRs and related systems are a necessary but not sufficient com-
ponent of any patient safety program.

A joint investigation conducted by Kaiser Health News and 
Fortune magazine reviewed the federal government’s decade- 
long, 36-billion-dollar incentive program to convert medical 
records from paper to electronic. This conversion promised free-
dom from all the limitations, inefficiencies, and well-documented 
safety issues in previous decades that could be traced back to 
reams of paper. In the scathing review, the reporters cataloged 
medicolegal cases implicating EHRs. Cases are detailed of missed 
or delayed diagnoses due to EHR errors with catastrophic conse-
quences. The EHR vendors in these cases blamed clients for user 
error, inadequate training, or improper setup of their systems. 
Hospitals blamed EHR companies for poor visual layout and 
unintuitive user design. “It can be hard to tell where human error 
begins and the technological short comings end” [3]. Physicians 
and nurses in general don’t have any better views of EHRs. 
Surgeon and writer Atul Gawande penned an article about EHRs 
in 2018  in The New  Yorker called “Why Doctors Hate Their 
Computers,” in which he notes the frustrations, limitations, and 
information overload many clinicians experience working with 
current systems [4].

There is no question that electronic systems save lives, but 
thoughtful design, careful implementation, and continuous qual-
ity improvement are required to prevent or mitigate unintended 
consequences and novel error types, too.

 Closing Loops

The process of ordering medications in any hospital is fraught 
with potential for harm. Whether paper or electronic, it involves 
dozens of steps. Each step represents an opportunity for error, but 
also an opportunity for assistance from technology. Medication 
processes that can be facilitated by EHRs and related systems, and 
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are recommended by the federal government, include computer-
ized provider order entry, clinical decision support, and bar-coded 
medication administration systems [5, 6]. Primarily over the last 
decade, hospitals spent tens or even hundreds of millions of dol-
lars to purchase and implement computerized provider order entry 
systems. These systems finally eliminated the risk of misinterpre-
tation of a doctor’s handwriting, loss of paper order sheets, or 
poor fax transmission quality to the pharmacy leading to wrong 
drug or dose errors, among a myriad of other well-documented 
issues. Additionally, rather than starting with a blank sheet of 
paper, and consulting a pocket reference or other external dosing 
guide, an ordering provider can be presented with appropriately 
calibrated choices with built-in guidance specific to that patient 
and clinical scenario in order to support their decision-making. 
This system of computerized knowledge is referred to as clinical 
decision support. A third component towards safer, “closed-loop” 
medication processes entails bar-coded medication administra-
tion tools. With these tools, nurses at the patient bedside can scan 
bar codes or other machine-readable tags imprinted on medica-
tion packaging and an identification bracelet on the patient, prior 
to administering the drug. The system cross-checks the patient 
and drug with the original medication ordered by the physician in 
the EHR. The final step confirms that the correct drug was deliv-
ered and is administered to the intended patient.

In addition to a robust EHR with computerized provider order 
entry, clinical decision support, and bar-coded medication admin-
istration modules, the hospital where this massive overdose 
occurred had also spent millions of dollars on a pharmacy robot to 
select, dispense, and deliver routine medications. This investment 
freed the pharmacy staff to focus on more nuanced work that 
requires human attention. The combination of these systems 
embedded in the EHR, the pharmacy robot, and the bar-coded 
medication administration process were meant to prevent errors at 
each of the major inflection points in medication ordering, dis-
pensing, and administration. In other words, this hospital had put 
in place all the latest recommended technology systems to  provide 
closed-loop medication administration, starting from correct 
order entry and ending with giving the right medication to the 
right patient.
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Despite all these high-tech safety systems, errors are still 
widely reported. An identification bracelet can be lost or placed 
on the wrong patient, a pharmacist or manufacturer can mislabel 
a medication bag or vial. A nurse can – and sometimes must – find 
a workaround to administer a fluid or medication to the patient 
without delay when the bar code scanner is not connecting to the 
system via Bluetooth. All the issues with electronic systems we 
all run into in our own daily lives happen with health IT, too. 
Wires get unplugged, batteries run out, mobile units go missing, 
systems freeze, and a wireless pairing fails. Yet the delivery of 
health care must proceed, with or without these safety supports in 
place.

So what went wrong in this case? There was in fact no spec-
tacular technologic failure, but a combination of issues with peo-
ple, process, and technology that culminated in the dozens of pills 
reaching the patient. The introduction of each new layer of safety 
comes with both benefits and risks. In fact, technology can create 
novel and sometimes unanticipated sources of error. In this case, 
poor usability, alert fatigue, and automation bias were complicit. 
These phenomena are essential for quality and safety teams to 
understand, as they must be considered when reviewing safety 
incidents involving health IT systems, as well as when leveraging 
health IT to address patient safety issues or quality improvement 
efforts. The introduction of EHR systems designed, historically, 
by non-clinicians has led to disastrous examples of the limits of 
technology to eliminate errors altogether. As with any complex, 
high-risk, and evolving system, a continuous quality improve-
ment approach should be taken to implementing and maintaining 
health IT systems, as the hardware and software as well as user 
training and cultural norms will inevitably change over time.

 Calibrating Trust

The doctor who ordered the overdose had actually entered the 
order correctly in the computer system earlier that day. But 
because the dose calculator was overly precise, there was a round-
ing issue. And because there was a rounding issue, the reviewing 
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pharmacist, following hospital policy, called the doctor back to 
reenter the correct, rounded dose. This time, the doctor entered 
the order a slightly different way, with little visual indication of a 
mistaken unit of measure. The ease with which this doctor com-
mitted an extreme prescribing error on a commonly used medica-
tion in the EHR can be blamed on poor usability of the order 
interface. A well-designed user interface can prevent or at least 
deter simple mistakes in order entry. After signing the incorrect 
order, she did, however, receive a pop-up alert warning of the 
overdose, as did the pharmacist. They both clicked habitually 
through these warnings, due to the frequency of such alerts that 
were often meaningless. This is attributable to alert or notification 
fatigue – the concept that the quantity, design, and calibration of 
alerts in any system can dramatically alter cognitive processing 
and response to the information being presented. Based on their 
past experiences with unhelpful alerts, both the doctor and the 
pharmacist were unintentionally trained to mistrust the EHR’s 
alerts, even though in this case it was giving them critical feed-
back on their actions.

Clearly, all the built-in knowledge embedded in the EHR can 
backfire, manifesting as alert fatigue among clinicians, with real 
consequences on patient safety and clinician satisfaction. Articles 
in the medical literature describe techniques to address alert 
fatigue and poor usability of EHRs. In one paper, researchers 
from Harvard Medical School created an algorithm to use “cranky 
comments” that doctors typed in responses to pop-up alerts in the 
EHR to detect programming errors [7]. The prestigious New 
England Journal of Medicine published a hospital system’s popu-
lar EHR improvement campaign titled “Getting Rid of Stupid 
Stuff,” detailing their use of clinician input to address serious 
problems such as alert fatigue [8]. The phenomenon of alert 
fatigue is now so well-recognized that it is called out in the non-
profit ECRI Institute’s annual report of Top 10 Health Technology 
Hazards [9].

To mitigate this risk, the process of designing alerts and other 
electronic tools can be improved by focusing on usability. 
Usability refers to the design of the user interface of a system, 

J. Herstek and E. Shelov



133

whether a button on a car dashboard or in a hospital’s 
EHR. Products or systems with good usability are intuitive, not 
requiring hours or days of training, to start using and use cor-
rectly. They are efficient, not engendering frustration by requiring 
multiple clicks or interruptions that are of low value or yield to the 
user. For EHRs, usability addresses how well the system helps 
health care workers complete their tasks and how well its user 
interface balances efficiency and safety by minimizing human 
error. This relates to both broad functionality and the detailed 
design of visual layout. The risk of unintentional selection of the 
wrong item, or of missing an important system prompt, is directly 
affected by design choices. Errors can stem from displaying too 
much information, requiring extensive scrolling, grouping items 
too close together, or using too small a font. One factor known to 
lead to poor usability is a lack of user-centered design or appre-
ciation for the criticality of the human-computer interface.

Improving the usability of EHRs is not just an imperative to 
mitigate clinician frustration but also for patient safety. Many 
EHR vendors now employ human factors engineers and usability 
experts and leverage user-centered design methods that were 
often absent from earlier iterations of current EHR systems. 
Clinicians, too, have responded to the clear need to filter design 
and decision-making through the lens of usability. In fact, the 
need is so great that an entirely new specialty of medicine was 
created to train and certify physicians to work in this area. 
Clinical informatics became an official subspecialty of the 
American Board of Preventive Medicine in 2013 – the same year 
the boy described above was given an extreme overdose both 
despite, and because of, health IT systems in place. Physicians, 
nurses, and other health care professionals who work in infor-
matics act as crucial partners with frontline clinicians, software 
engineers who design the systems, and hospital IT staff who are 
tasked with configuring and customizing these systems. Inclusion 
of informatics-trained clinicians in improvement projects can 
help the project team select and design appropriate EHR inter-
ventions, as well as take advantage of electronic systems to mea-
sure change.
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 Making the Right Thing Easy

Most fundamentally, the goal of clinical decision support is to 
present information to a clinician in real time and expect that they 
take action of some kind. At first pass this may seem straightfor-
ward, but there are many elements to be considered when devel-
oping decision support, and the consequences of not being 
thoughtful in this development can be significant. Medicine is 
hardly the first industry with technology attempting to assist in its 
productivity, and over the years clinical informaticists have 
learned valuable lessons and started to define and refine best prac-
tices. Perhaps the most important lesson learned in the health IT 
field is that out-of-the-box technology by itself is unlikely to solve 
a clinical problem. Rather, for effective solutions to be deployed, 
significant analysis of the problem at hand and the workflow 
involved are critical prerequisites to determine how best to incor-
porate technology tools like clinical decision support.

Relatively early in the field of clinical informatics, a group of 
researchers defined the “Ten Commandments” for successful 
clinical decision support [10]. These best practices include redi-
recting as opposed to stopping the user, recognizing the impor-
tance of speed in clinical work, and paying careful attention to 
workflow. Although this workflow analysis requires an investment 
of resources, it is nearly always worth the effort when the clinical 
decision support tool is built. Of note, there are excellent quality 
improvement tools that can play a vital role in this kind of analy-
sis. Techniques such as driver diagrams and swimlane analysis 
can help represent the details of complex workflows that are 
needed before beginning the process of proper decision support 
development.

An additional framework that has evolved in the informatics 
literature is the concept of the “Five Rights” of clinical decision 
support [11]. The rights include the following:

• Right information: Evidence- or consensus-based, suitable to 
guide action.

• Right person: Including all members of the care team. 
Increasingly with electronic patient portals, this may also 
include patients and families.

• Right time: At the time of decision-making and desired action.

J. Herstek and E. Shelov



135

• Right channel: These may include both digital channels, such 
as the EHR, and non-digital such as signs at the bedside.

• Right format: Once a channel is determined, the right tool must 
be used, for example, an order set versus an alert.

These principles are helpful when considering a specific deci-
sion support tool, but during the design phase, it may be more 
practical to consider a question-oriented format. In the ideal sce-
nario, standard tools are first used to analyze a problem, complete 
a workflow analysis, and identify necessary behavior changes. At 
that point, a series of questions can help to determine the right 
decision support approach. Who is the person or role that needs to 
change their behavior? What information do they need? When do 
they need it? What action do we expect them to take? These ques-
tions are the five rights of clinical decision support framed in a 
question-oriented format.

By answering these questions before committing to a particu-
lar approach in the EHR, quality improvement teams have a much 
better chance of choosing the right tool as opposed to one that is 
familiar but is poorly aligned with workflow. Unfortunately, this 
kind of analysis has historically not taken place when clinical 
teams design decision support. Instead, they are often developed 
quickly, in a reactive manner, jumping to common but blunt tools 
like pop-up alerts. Alerts developed in this manner tend to be inef-
fective in the long run, as the target audience quickly becomes 
accustomed to the alert’s presence if it is not properly calibrated. 
Worse still, they propagate the sense that the EHR system is 
poorly designed, inefficient, and frustrating for busy frontline cli-
nicians and, as we have seen, can lead to patient harm rather than 
prevent it as intended.

Clinical decision support systems can both save physicians 
clicks and time and steer them toward desirable choices or away 
from risky or otherwise undesirable prescribing behaviors. Their 
actions can even be forced, depending on how restrictive the 
design of the clinical decision support tool is. Linking in access to 
vast databases can support clinical decision-making by having the 
computer tap into knowledge resources and providing, for exam-
ple, cross-checks on standard dose ranges, drug interactions with 
other medications, or allergies that may otherwise go unnoticed. 
More advanced displays provide the physician with access to the 
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latest clinical guidelines for their patient’s condition or, better yet, 
implement it as the default pathway so that it requires extra effort 
and attention on the part of the physician to deviate from the stan-
dard of care. This is sometimes appropriate, and physicians may 
require and desire flexibility to customize patient care at their dis-
cretion. Often, however, patient safety and quality of care benefit 
from standardization where such approaches exist. In many cases, 
this can be readily accomplished with built-in templates of orders, 
termed order sets, which can help standardize care and promote 
education of providers at the same time. Order sets are perhaps 
the most frequently used decision support tool employed to sup-
port quality improvement efforts, with every modern EHR sup-
porting this functionality in one way or another.

Order sets can most fundamentally be thought of as a collec-
tion of provider orders commonly grouped together to facilitate 
entry. On the less sophisticated side, an order set may simply be a 
reference for commonly used tests or medications for a particular 
scenario or clinical condition, such as treating an asthma attack or 
managing postoperative pain. In more sophisticated forms, order 
sets can represent a clinical pathway, algorithm, or decision tree 
with highly prescriptive guidance through each anticipated phase 
of care. Additional features provided by many EHRs include 
default selection of particular orders to encourage or even man-
date their inclusion, nested groups of orders where a single 
 selection leads to a cascade of additional selections, and the abil-
ity to hide or show orders based on available data about that par-
ticular patient, such as age and gender. Logic can be built in, for 
example, to automatically add a pregnancy test when indicated for 
female patients in an appropriate age range, but not display at all 
for male patients. This ensures extra protections for pregnant 
patients while decreasing the chances that a provider inadver-
tently orders the test when not applicable.

In the overdose case reviewed above, the ordering physician 
had to type in a specific numeric dose for the patient’s home med-
ication, leaving vulnerable several variables in each order, includ-
ing unit of measure, intended strength, and formulation. Because 
this particular drug came in tablet form, with very standardized 
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dosing across almost all patients, forcing the doctor to enter these 
details anew every time adds unnecessary steps to the ordering 
process and increases opportunity for error. If the order fields for 
that medication had been pre-filled out to include only the numeric 
dose available per pill, she would have had less clicks to enter and 
less chance of doing it incorrectly. Better still, she could have 
selected the correct choice for that patient automatically from 
within an order set dedicated to, for example, patients with com-
promised immune systems who often take this medication every 
day. Moreover, modern EHRs can filter options being displayed, 
so in this case the system “knew” the patient was an adolescent 
and therefore could have predicted that he would take the standard 
adult dose of that medication. The default choice displayed to the 
doctor, such as a pre-checked dose, usually represents the path of 
least resistance. In other words, the easiest or most obvious avail-
able action on any view presented to the provider should contain 
the most common or correct option, raising the likelihood of a 
busy, stressed, distracted, or inexperienced provider entering a 
safe order. To maximize the benefits of order sets, careful consid-
eration must be given to align the order set with the clinical 
decision- making process in an algorithm or pathway. The ease 
and effectiveness with which a clinical guideline can be translated 
into meaningful decision support will depend on its design and 
language. If a guideline or clinical pathway is full of ambiguity 
and points of indecision, it will be challenging to create an order 
set that clinicians find useful and are therefore willing to use [12].

There are many success stories of order sets that resulted in 
significant improvements in clinical care when built on the foun-
dation of a thoughtful clinical pathway. This is facilitated by con-
sidering a pathway as a clinical decision tree, with the information 
presented at moments of decision to guide the clinician in the 
right direction for the patient. Order sets can be created to reflect 
this very same structure, with key data from the patient and perti-
nent reference information included right at the point of decision-
making in the workflow. The provider then has all the information 
needed to make the correct or best decision for that patient. This 
approach has been taken to decrease the use of popular but overly 
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expensive drugs or tests, such as an intravenous form of the com-
mon fever medicine acetaminophen in children who can just as 
easily take it by mouth, or to make sure physicians order a blood 
test for certain patients prior to starting antibiotics. That test being 
ordered at the proper time provides crucial information to the 
medical team that cannot be obtained once antibiotics have been 
started. The order set prompts the physician to include it every 
time, instead of relying on them to remember to add it manually 
and risk missing a diagnosis that can help tailor the subsequent 
treatment plan.

On the other hand, there are also many cautionary tales where 
order sets do not align with a particular clinical pathway and 
result in unintended consequences. For example, a team designing 
a pathway may want to discourage the use of a particular test for 
a certain condition, due to expense, harm, or other downstream 
effects. In children who develop a common and uncomplicated 
respiratory infection, ordering a chest X-ray is often unnecessary 
to safely diagnosis and treat the condition. The X-ray not only 
adds cost to the parents’ health care expenses but exposes the 
child to radiation without direct benefit and, further, could lead to 
overdiagnosis of otherwise benign conditions with a cascade of 
subsequent added costs, risks, and worries. The obvious approach 
may be to simply not include that X-ray order in an order set used 
for this type of patient. While this may certainly achieve some 
gains, it is likely some providers will go outside the order set to 
find the X-ray order and order it anyway. These providers would 
then deem that order set not useful since it does not contain all the 
orders they are accustomed to using. The next time they see a 
similar patient, they are less likely to use the order set and thereby 
miss out on the other benefits of streamlined and standardized 
care driven by evidence-based electronic pathways. One possible 
approach to prevent this from happening could be to actually 
include the X-ray order in the order set but display specific 
instructions or links to evidence-based resources supporting the 
rationale behind limiting its use. This serves not only to discour-
age inappropriate use of the study, but it also provides relevant 
education and real-time feedback to the provider who has been in 
the habit of using such a test indiscriminately.
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 The Signal and the Noise

In addition to well-designed orders and order sets, one of the other 
most common interventions that can support quality improvement 
work is an electronic alert. Alerts can be broadly defined as an 
automated flag or indicator meant to get the user’s attention. They 
come in countless forms and representations such as icons, ban-
ners, or pop-up windows with text, figures, and buttons that may 
need to be clicked to bypass the alert and return to the original 
workflow. Alerts are a tool fraught with challenges in the 
EHR. While they hold much promise to change behavior, their 
overuse has led to significant frustration and unintended, poten-
tially fatal, consequences in the EHR [13]. Health care is not 
alone in struggling with how to best deploy alerts. Aerospace and 
nuclear power industries have also learned hard lessons on the 
benefits and unintended consequences of alert design, particularly 
those that interrupt the thoughts and actions of a doctor, pilot, or 
other professional performing high-risk work. These streams con-
stitute workflow, and its analysis is integral to designing useful 
alerts.

A well-designed alert constitutes a critical signal from the sys-
tem to the clinician of a scenario or action with potentially dire 
consequences. When that signal is sent to the wrong person, at the 
wrong time, or through the wrong channel, it can be lost in the 
noise of all the other, less important alerts. Ideally, the EHR 
should serve as a trusted advisor to clinicians, delivering timely 
guidance and relevant suggestions integrated smoothly within 
their workflow. Electronic alerts have historically taken a more 
adversarial tone with clinicians, but today clinical informatics 
professionals and EHR vendors are actively trying to course- 
correct, to everyone’s benefit.

Alerts have several characteristics to consider before use. They 
can be proactive, guiding clinicians towards the right thing, or 
reactive, stopping them when they have potentially done the 
wrong thing. They can be made to be intentionally interruptive, 
commonly in the form of a separate window popping up in a 
workflow, as opposed to non-interruptive, such as a banner or flag 
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that can be acknowledged at their convenience without interrup-
tion. Whenever possible, decision support should be proactive and 
non-interruptive, striving to make the right thing easy rather than 
penalizing the clinician for having done the wrong thing.

The consequences of poor alert design and implementation are 
important to recognize. Alert fatigue emerges when clinicians 
must bypass numerous insignificant or irrelevant alerts in the 
course of their usual work and then miss or unintentionally over-
ride those few alerts that may be most important. Alerts that con-
tain incorrect or misleading information also cause harm when 
clinicians, accustomed to relying on alerts to catch errors, act on 
false information without independent verification. This is an 
example of automation bias, which increases the more accurate 
any clinical decision support system is. Well-designed alerts and 
other clinical decision support can decrease harm overall to 
patients, but clinicians should be educated on automation bias. 
Clinicians must remain vigilant in environments with high auto-
mation and should be trained to maintain a culture of safety and 
use clinical judgment in conjunction with clinical decision sup-
port systems. In the case of ordering medications in a computer-
ized prescribing system, for example, prescribers should consider 
the decision support system a secondary, independent check on 
the dose or indication for a medication [14].

Before selecting an EHR alert as an intervention for a quality 
improvement project, consider the test characteristics, such as 
how often it is right and how often it may fire inappropriately. 
Consider the design, from use of color to font size to wording, and 
consider the workflow, where in the many cognitive and physical 
steps the optimal timing is for the alert to fire. The severity of the 
clinical scenario should dictate how forceful the alert is, distin-
guishing life-threatening situations from best practice or cost- 
associated concerns, and the action(s) required of the clinician to 
either accept, override, or bypass the warning. The text of the alert 
should be designed in collaboration with the frontline clinicians 
who are the intended recipient of that contextual information, 
alongside informatics-trained clinicians when available, rather 
than by the quality improvement or IT teams independently – this 
is an example of the application of user-centered design. This 
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approach helps achieve the desired goals of high usability and 
avoidance of unintended consequences. Even though changes can 
and should be made after go-live, the risks of inadequate initial 
design are high. In addition to immediate harm from use in the 
live patient environment, busy clinicians may get accustomed to 
the first impression made by a poorly performing alert, and their 
minds are not easily changed even if it is subsequently improved.

Even using good design principles, following up on the utility 
of the alert in the live environment remains as important as the 
initial design. The evidence is growing that clinical decision sup-
port testing can and should be performed “silently,” or more accu-
rately, invisibly, in live EHR systems with real patient data and 
fully functional interfaces, instead of in an isolated test environ-
ment as has been done traditionally. The results of this testing can 
thereby better inform the alert criteria and design. The criteria can 
be refined and improved based on actual patient data rather than 
scripted testing scenarios. Once alert criteria have been optimized, 
the final test characteristics should inform elements including the 
degree of interruption and the language displayed to the clinician. 
Methods of quantifying alert performance have improved and can 
facilitate ongoing improvement cycles.

In the previous overdose example, both the physician and the 
pharmacist received a number of pop-up alerts in the process of 
ordering and approving the medication. The alerts were reactive, 
occurring after the erroneous order had already been signed, and 
interruptive, triggering the instinctive behavior to click through 
the screens as quickly as possible to resume patient care activities. 
Furthermore, there was little visual distinction between these crit-
ical  – and correct  – massive overdose alerts and innumerable 
other trivial alerts all staff received routinely through the usual 
course of care. This is evidence of lack of user-centered design 
and is the setting that gives rise to alert fatigue.

On the other hand, the nurse in this case had come to rely on 
the accuracy of the bar code scanning system. It emitted a reassur-
ing audible and visual signal every time a medication was scanned 
successfully showing a match between patient, drug, and order, 
and no mismatch was detected in this case. That system had 
worked so well, in fact, that the nurse ignored common sense and 
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her own gut feeling that the dose was off. This natural tendency to 
trust automated systems despite evidence to the contrary is a man-
ifestation of automation bias. In the everyday use of health IT 
systems, it is important to instill in all clinicians a healthy skepti-
cism, especially during high-risk activities such as medication 
processing. Regardless of how automated or reliable an electronic 
system is, human behavior matters. Growing overreliance on 
technology, or automation complacency, is human nature. 
Maintaining a culture of safety becomes even more important 
with advanced technologies and automation.

 Making It Count

Any quality improvement effort requires measurement, and 
informatics- based interventions are no exception. Informatics 
interventions can be assessed by the impact on structure, process, 
and/or outcome, with the ultimate goal of improving clinical out-
comes. Not every informatics project can or should measure clin-
ical outcomes, for example, if a specific process has clearly 
demonstrated tight linkage to a clinical outcome in previous 
research. This is particularly relevant for very rare events that may 
not occur with enough frequency at an individual institution to 
effectively demonstrate change. Process measures in the field of 
informatics have some unique challenges, however. The 
 determination of what to measure is not always straightforward. 
As with any improvement effort, a discussion of what will be 
measured must be part of the planning for the intervention. As 
described above, the goal of many informatics interventions in the 
EHR are to change provider behavior in some way, so choices of 
what to measure boil down to the critical element of the workflow. 
In the current state of overburdened EHR users, informaticists 
strive to measure passively, leveraging actions clinicians take in 
the routine care of patients without introducing additional clicks 
or steps solely for the purpose of tracking. Some of these mea-
sures can be relatively straightforward, while others require 
greater sophistication for quality improvement project teams to 
assemble and interpret.
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Orders are perhaps the easiest discrete unit to measure from 
the EHR and are a very reliable indicator of changes to patient 
care. Implementation of a pneumonia pathway, for example, 
could measure specific antibiotic usage in a defined cohort and 
determine whether or not the pathway achieved a particular goal 
in standardizing care. Nonmedication orders, such as those for 
specific nursing or supportive care, can also serve as useful met-
rics, but one must keep in mind that unlike medications, these 
orders may not always precisely correlate with the intended 
action. One type of order is nurse communication orders, which 
serve as standing free text instructions to nursing staff. An order 
that simply instructs a bedside nurse to “Apply vascular access 
care bundle,” for example, may not be the best process metric to 
determine whether or not the bundle was applied. Fortunately, 
there are other discrete data elements that can serve as process 
metrics. Flowsheet documentation, commonly used by nursing 
staff, is a reportable discrete data source. These charts indicating 
completion of bundle elements such as central line inspection, 
dressing changes, and flushes would be more clinically meaning-
ful metrics and just as readily retrieved from the EHR database.

Other useful data, although somewhat more difficult to extract 
and interpret, to serve as process metrics include metadata (data 
about data), alert interaction, and documentation data. An exam-
ple of metadata would be attributes of particular orders, such as 
time of day ordered (e.g., during morning rounds), or whether or 
not the user ordered it as a standalone order or as part of a spe-
cific order set. A team working to improve sepsis care may want 
to measure whether orders for antibiotics, blood tests, and intra-
venous fluids derived from a specific order set they designed to 
standardize sepsis care. Alert data may initially seem straightfor-
ward, simply looking at how often an alert appears and is either 
bypassed by the user, if this is permitted, or leads the user to 
change what they were doing, such as changing a drug dose after 
seeing an overdose alert. Considering the numerous ways non-
interruptive alerts may appear, however, and the variable actions 
or responses a clinician can take subsequently, it becomes more 
challenging. Sophisticated alerts with complex criteria and mul-
tiple action options may be challenging to compare to one 
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another. Nonetheless, an informatics team may still find value in 
tracking metrics of a specific alert over time. Even with relatively 
straightforward interruptive alerts such as allergy or dose alerts, 
override rates are not always an accurate measure of alert perfor-
mance.

Clinical documentation is another potential source of metric 
data, but it is one that presents unique challenges. Historically, 
clinical documentation was non-discrete and highly narrative. 
With the introduction of the EHR, there has been a shift towards 
discrete documentation with elements like mandatory fields and 
checklists. While this has been helpful for data capture, many in 
the medical field have lamented the loss of the narrative, arguably 
the most important part of medical care, cognitive processes, and 
learning. As it stands currently, documentation is largely a mix-
ture of discrete and non-discrete elements. While the ability of 
natural language processing tools to extract reportable data from 
narrative text has advanced significantly in recent years, it remains 
a tool largely beyond the reach of most medical systems and clin-
ical quality improvement teams. Thus, when physician notes are 
the only source of truth in the EHR for a particular question, such 
as a patient-reported symptom or the physician’s thought process 
and decision-making, a manual review of notes remains the only 
option to leverage this kind of data.

More recently, techniques have emerged to create clinical 
documentation templates that provide data on the author’s 
thought process. For example, a note template for pneumonia 
can be designed to offer select choices of text, rather than 
prompting free text entry, depending on clinical considerations 
such as severity of presenting symptoms, choosing from a drop-
down menu of “moderate” or “severe,” or their management 
plan referencing consideration of pneumonia. In many cases, the 
choices clinicians make as they complete the template can be 
recorded and used as a project metric. Embedded note data ele-
ments could help a quality team track how often physicians con-
sidered a diagnosis of pneumonia when patients present with 
severe respiratory symptoms.
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Finally, to support continuous quality improvement efforts 
regarding the safety and usability of the EHR itself, informatics 
and quality improvement teams can now measure how clinicians 
are interacting with the EHR software more directly. Built-in soft-
ware can monitor the time spent in a particular section of the 
chart, determine whether or not specific data was reviewed, or 
track the number of clicks spent on particular tasks. Unfortunately, 
this data can be quite challenging to work with. Not all EHR ven-
dors make this data available, and when they do, it can be difficult 
to interpret without a deep understanding of EHR database struc-
tures. Increasingly this kind of data is being studied by informat-
ics researchers to address systemic safety concerns that include 
documentation burden and alert fatigue.

 Onward

The past decade of experience has illustrated the power and pit-
falls of health information technology to readily implement clini-
cal decision support interventions, including well-designed 
orders, order sets, alerts, and other tools to prompt or prevent tar-
geted provider actions. Quality improvement teams can imple-
ment and enforce change quickly and broadly. EHRs support the 
measurement of successes and failures to support rapid-cycle 
change and iterative progress. With the majority of health care 
systems, from small private practices to large hospital networks, 
now using EHRs and complementary technologies, we are enter-
ing a new phase of more advanced thinking to design, use, and 
improve these all-encompassing systems proactively. This shift to 
EHRs and accompanying technologies impacts almost every facet 
of patient safety and quality of care. We all must bear in mind the 
principles of usability, mitigation of alert fatigue, and education 
and training to counterbalance the tendency toward automation 
bias and automation complacency. Technology solutions will con-
tinue to mature. Our approach to building and interacting with 
these systems must evolve, too, to address errors old and new.
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Patients and Families

Amy C. Drader

I spent the large majority of my life not thinking about healthcare, 
let alone interacting with the institution. Growing up, my parents, 
siblings, and I were very healthy. I could count on one hand the 
number of times I’ve been to a specialist. I married a man who had 
a similar background. When we had our first child, the pregnancy 
was typical and uneventful. We had a home birth. I remember this 
peaceful and calm experience initially laboring while watching 
the snowfall in our backyard. Certainly, when labor heated up, no 
one would have described me as calm. Yet, our son Harrison was 
born healthy and without event after 18 hours of labor with two 
midwives and my husband at my side.

Shortly after, I was hired at a pediatric hospital in learning and 
development. This was a thrilling opportunity being a new mom 
and now working with the world’s best and brightest in pediatrics. 
I spent a career designing and delivering training on leadership 
and team development but in non-healthcare business settings or 
with the federal government. Those organizational structures and 
environments can be very similar. Healthcare was a whole other 
universe for me. So much so, I initially struggled with the 
 ubiquitous terms people steeped in the industry take for granted, 
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like the difference between “inpatient” and “outpatient.” I kept 
thinking to myself, “Aren’t all patients in?” The meaning of those 
terms was not obvious to me. It took a solid 3 years for me to start 
to understand the experiences and challenges of this industry. My 
job was and still is to help healthcare employees work more effec-
tively together.

When I became pregnant with our daughter Julia, everything 
changed.

At the 20-week ultrasound, Julia was diagnosed with myelo-
meningocele, or the most severe form of spina bifida. It was dev-
astating. A neural tube defect, spina bifida occurs at the very 
initial stages when the baby’s spine is formed. In Julia’s case, her 
spine and nerves formed outside of her body as a result of an open 
lesion in her lower back. Julia also had hydrocephalus or a buildup 
of cerebral spinal fluid in her brain. We were terrified looking up 
information online and seeing the different ways our child’s life 
could be impacted. We learned after another round of testing 
about fetal surgery. A procedure to close Julia’s back while she 
was inside me – surgery on a human, inside a human. It seemed 
like science fiction. Our first birth, a home birth, involved the low-
est level of technology possible. Our second birth went speeding 
to the opposite end of the spectrum.

When the nerves of the child’s spine are exposed to amniotic 
fluid during pregnancy, additional damage is caused to the child’s 
health. Fetal surgery closes the child’s back in utero. By doing so, 
the damage is stopped. There are countless benefits to having the 
surgery. There are risks too.

This kind of operation puts two lives at stake. Over the course 
of 2 days, my own health was intensively evaluated and so was the 
baby’s. In addition, my husband’s health history was scrutinized 
and even our marriage. We were interviewed with a psychologist 
who was clearly seeking to understand if there were any signs of 
abuse or trauma that in some way could adversely impact the out-
come of the surgery. The two-day evaluation process made it clear 
that this surgery was not something to consider lightly. When we 
learned of qualifying, we made the tough choice to move forward.

Experiencing something like fetal surgery is a level on its own. 
There is the terrifying and emotional stress of making that deci-
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sion to have surgery, and that decision could result in losing the 
baby. It is rare but possible. A parent’s mind will spiral, “What if 
I am responsible for losing our child?” As we weighed our deci-
sions about the surgery, we met with countless people: maternal 
and fetal medicine specialists, neurosurgeons, genetic counselors, 
radiologists, neonatologists, nurses, psychologists, and socials 
workers. The hospital we were at was out of network. The insur-
ance paperwork was incredible. We had inches thick file folders to 
keep track of everything. Feeling overwhelmed was an under-
statement.

Looking back, I was in 100% patient mode. I did not see myself 
also as a healthcare professional in the midst of fetal surgery, dur-
ing recovery, birth, or even the first 6 months of Julia’s life. During 
that time, we could barely keep up with the number of appoint-
ments we had. I was and still am grateful now to be working at the 
same institution where Julia receives care. The care we received 
for fetal surgery was fantastic, and the care we receive now is 
excellent as well. We have received quality care and have felt that 
we were the center of those care strategies.

Yet, this is not the experience of many parents. We belong to 
parent groups on social media, an excellent venue for sharing 
information and stories (though it has its pitfalls too) and have 
learned about a wide variety of approaches to care. As patients 
and families, it is clear: the more involved we are, the more 
included we feel, and the better the care we receive. Putting 
patients and families at the center of care is a core tenant of qual-
ity improvement. Yet, it had become abundantly clear through my 
many interactions as a parent and professional that patients and 
families do not intuitively know how to be involved, know the 
right questions to ask, or have the means to navigate the health-
care field. In addition, healthcare teams do not always have the 
knowledge and skills to effectively work together, let alone bring 
patients and families into the team as well.

The purpose of this chapter is to offer strategies to draw 
patients and families into the team-based approach to care, lever-
aging my experience as a parent of a medically complex child and 
as a team development professional. A framework for team-based 
care will first be introduced. Then, there will be brief discussion 
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of just some of the obstacles that get in the way of teams working 
effectively together. The chapter concludes by elevating the 
framework to align with a list of questions to engage patients and 
families. The value of this framework is it can be used outside of 
patient care. Any team, regardless of industry, will benefit from 
this approach to working together.

When Julia was 16 months old she needed two surgeries. They 
were relatively minor but both required anesthesia and recovery 
time. We were nervous about both surgeries occurring within a 
short timeframe. During a conversation with her first surgeon, 
we mentioned Julia’s need for the second surgery and described 
it to him. He then offered to team up with the other surgeon to 
perform both surgeries under the same sedation. It was a sched-
uling struggle at first. Finding operating room time and schedul-
ing pre-op appointments while balancing surgeon availability 
with our own schedules was a challenge at best. Yet, we worked 
together to make it happen. Experiencing doctors and nurses 
working with us heightened the trust and confidence in our 
daughter’s care.

“Team-based care” has been around for some time in medi-
cine. Generally speaking, the goal of it is to best meet the needs of 
the patient as well as the family by making the patient a part of the 
team, not the object of the team.

I have learned through numerous conversations with health-
care providers that when people come together effectively as a 
team, those members are more engaged, overall satisfaction is 
improved, and those members want to remain on the team. They 
do not quit. Loyalty and commitment are fostered, and creativity 
is nurtured. Not only is team-based care an approach that provides 
better outcomes for patients and families but also for the team 
members.

To do this, it is important to know what working in an effective 
team looks like. There are fundamental principles that make teams 
high performing. I’ve spent a 20-year career in this field, and in 
some ways the basics are repeated over and over again in leader-
ship and team development books. My intention here is not to 
recite the research in team development. Rather, there are basics 
that we all can list as being important to working together with 
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others. These basic components are easily identified by just 
reflecting on our own experiences of working with others on a 
team.

Generally speaking, high-performing teams possess the fol-
lowing: clear goals, defined roles, conflict resolution, and feed-
back. The thread that ties it all together is communication: really 
good communication, not just reporting information back and 
forth but meaningful dialogue made up of asking questions and 
listening.

Here is a breakdown of what is involved in each component. 
This is not all inclusive. It is a general review of basic concepts.

Goals Everyone on the team knows what they are trying to 
achieve, in a specific way. The goals are aspirational and provide 
members a sense of connection to what they are working toward. 
As a parent I want to experience a group of people rally around 
the well-being of my child and my family. In order to rally, there 
has to be a goal. It describes or paints a picture of what is different 
as a result of working together.

Defined Roles Each member on the team is not only clear on 
their own role and what is expected but also the roles and expecta-
tions of each other. Assumptions fill the gaps if the team has not 
made these definitions obvious. Setting expectations early on with 
patients and families about their role and what it looks like is par-
amount in team-based care. Patients or parents will not naturally 
see themselves as having a part on the team at all. Discussing this 
and how the care team sees the patients contributing to the deci-
sions will help draw them into the team in a more productive way.

Conflict Resolution No team has ever existed without conflict or 
disagreement. The teams that perform best are those that navigate 
it productively and talk about conflict before it comes up. They 
have a plan to resolve it before anyone disagrees. An important 
component of conflict resolution is empathy. Can the physician or 
nurse or technician step into the shoes of that parent and feel what 
they are feeling? It’s emotional and, for some, uncomfortable 
ground. However, empathy shifts teams out of judgment and into 
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understanding. When people understand each other, they work 
more effectively together, and they certainly resolve conflict 
faster.

Feedback Feedback is about improvement and most effective 
when it is expected and routine. Teams may dedicate certain time 
to discuss performance and use a format to do so such as Plus/
Delta, a Lean methodology. The Plus side reveals what is going 
well. Delta or Δ refers to a symbol for change. This means the 
team discusses changes that can be made. These conversations are 
free of personality or gossip. These feedback conversations are 
centered on the care and are focused on improvement.

Communication This is the thread that ties it all together. Yet, it 
is probably the most difficult. Entire postdoctoral programs are 
dedicated to the study of communication, so clearly we will not 
discuss it all here. What I tend to advise the teams I work with and 
also try to model in my own interactions with Julia’s providers are 
two basic communication tactics: ask questions and listen. When 
talking about goals, ask questions and listen. When defining roles, 
ask questions and listen. The crux of resolving conflict relies on 
asking questions and listening. The same goes for feedback. 
Clearly, at some point everyone on the team will need to state an 
opinion or make a decision. Do that. Then, pause, ask questions, 
and listen.

I would be remiss to not mention the role of a leader. It is well 
documented that leadership of the team is critical to its success. 
What gets tricky in healthcare is that team leadership and mem-
bership changes frequently. As a parent and employee, I quickly 
noticed how residents and fellows come and go. There are rotating 
shifts of nurses and other support staff, which often results in a 
different team in almost every appointment.

Generally speaking, the physician is almost always looked to 
as the leader of the team, regardless of reporting structure. This 
puts a greater expectation on the part of the physician to model the 
behaviors needed in the team. As a parent, I also look to the physi-
cian as the leader and hold an expectation for them to take that 
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leadership role. But I also realized it’s a tough spot to be in 
because of the lack of authority a physician has on overall team 
performance. In so many institutions, nurses report up to nursing, 
administration reports to administration, and physicians report up 
through other physicians. Yet, everyone is expected to work as a 
team despite many having different bosses and fighting institu-
tionalized silos. The physician, who many look to as the leader, 
has very little authority over others.

This means everyone on the team is responsible for its suc-
cess. This framework is designed to inform every person on the 
team what to do and how to do it. It is not dependent on a single 
leader. Teams certainly benefit from single leaders, but it’s not 
always realistic or feasible in healthcare. So, healthcare teams 
all need to be equally informed on what actions to take for qual-
ity teamwork.

The purpose of this section is to describe team-based care and 
what the components of it look like: goals, defined roles, conflict 
resolution, and feedback with consistent communication threaded 
throughout the interactions. Team-based care yields better results, 
and we experienced that when Julia’s surgeons teamed up for us 
to perform two surgeries under one sedation. However, it is not 
easy, and there are countless challenges and obstacles that hinder 
teams working together. The next section will address just that.

Julia regularly sees four to six different specialists. Thankfully, 
all six are in the same location, and the ideal is to see everyone in 
one visit every 6 months. All of her doctors and nurses recommend 
we group appointments into 1 day. This makes great sense and is 
ideal, especially for the parent. Yet, weekday clinics, appointment 
availability, more emergent cases, unexpected conflicts, sibling 
care, school activities, work schedules, available time off, and 
everyone’s fortitude and attitude have to sync up to make it hap-
pen. It rarely does. For example, I spent at least 3 hours trying to 
schedule an ultrasound plus two clinic appointments for the same 
day. We got it done, and I received emailed confirmations for all 
three appointments. Yet, something happened with the ultrasound. 
We weren’t on the schedule, and the rest of the timeslots were 
booked. It had something to do with one system not talking to 
another. I don’t know. What I do know is that I had to waste 2 
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hours at the hospital with an 18 months old before the first clinic 
appointment. We also had to return the following week for the 
ultrasound.

There are countless obstacles in the way of creating a team- 
based care model. The example above is generally centered on 
scheduling and that is just one obstacle. Other challenges include 
complex health insurance, overwhelming medical information, 
paperwork and signatures needed – not to mention the constant 
stress and worry of being unwell or having an unwell or atypical 
child. Patients and families may very well be the most important 
members of the care team but also may be the ones most difficult 
to draw into that role.

The healthcare environment can be very intimidating, and as a 
parent, it is hard not to see yourself as anything other than an out-
sider. Even as a team development professional, I did not see myself 
as having a role on my daughter’s care team. Both my husband and 
I were oblivious to it, especially when she was first born.

Very early in Julia’s life, she was hospitalized. During rounds, 
the physicians and nurses would gather, stand in a circle, and talk 
without asking us any questions. They might smile and nod toward 
us, but that was it. We were literally outside their circle. We would 
eavesdrop but rarely understood the language and acronyms used. 
They were the experts, we were mere parents. In some ways, we 
conjured up this perception ourselves. If we had an urgent ques-
tion, I believe we would have spoken up. But behaviors and pos-
ture, such as standing in a circle with backs and shoulders facing 
us, reinforced this impression of being excluded.

Certainly, there are instances where clinical providers may 
need to hold discussions without the patient or parent. We do not 
need to be involved in every discussion. Rather, if the parents are 
present, include them. Make a point to translate acronyms and 
complex medical terms into plain language to the parent. This 
might require identifying someone in rounds to take this role as 
well as carving out the time to do it.

Yet, this leads to another barrier, time. Never have we been 
more pressed for time in appointments than now. The pressure 
physicians and healthcare staff are under to create profitable clin-
ics and drive productivity is significant. As an employee, I see it 
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firsthand in meetings and financial report outs. What’s today’s 
census? Is it up? Is it down?

I have lunch with stressed colleagues who feel they are losing 
or have lost the joy of what brought them to medicine in the first 
place, the time and interaction with patients. A colleague of mine 
recently said, “I didn’t become a doctor to spend my day arguing 
with insurance companies.” Layer all the other stress on health-
care professionals – such as frustrations with the electronic health 
record, online reviews, administrative duties, regulatory and orga-
nizational change, scorecards, and reimbursements – and it’s no 
wonder the patient and family interaction is decreased and in 
some instances even lost.

Patients and families feel it and see it. Brenda, a friend of mine 
who also has a child with spina bifida, talks about a physician they 
see who quadruple books her 8:00 AM appointments with less 
complex cases. Her strategy is to compensate for patients who are 
“no-show” as well as to move quickly through more cases in a 
short time. However, on the days everyone shows up to the 
8:00  AM slot, it backs up the schedule. Clinic staffs mumble 
about it, and the frustration of other patients and families mounts 
throughout the day. The worst appointment to have is the 4:00 PM 
appointment. Everyone is tired, frustrated, abrupt, and running 
really, really late.

Brenda inevitably vents about the lack of time with the physi-
cian. She knows she only has 5 minutes before the doc is onto the 
next appointment, and often Brenda complains that if she just had 
another 5–10 minutes, she might have thought of the questions 
that came to her in the car ride home. I also believe that her physi-
cian, in many ways, feels the same. She would love to spend 
another 5–10 minutes with all of her patients. Doing so would 
reinforce who she truly is and why she became a pediatric physi-
cian in the first place.

Another major obstacle is racial, socioeconomic, and cultural 
disparities. My husband and I are white, well-educated, have 
insurance, and live in close proximity to the hospital. The large 
majority of our physicians and care providers look just like us. We 
have great privilege which makes getting the care we need for our 
daughter just plain easier. If a family is non-white, lives hours 

9 Patients and Families



158

away, and has low income, inconsistent transportation, no insur-
ance, limited education, multiple children to care for, jobs without 
leave, and/or language and cultural barriers, the obstacles to get 
any healthcare are great. Layer on a complex diagnosis, and it can 
feel impossible.

Team-based care is even more important to quality care given 
the very real disparities and biases that are at play. The fundamen-
tals of communication in the framework (ask questions and listen) 
cannot be underestimated. An intensive care doctor I know well, 
Tamar, tells a story of witnessing biases at play in the care setting. 
Three residents were discussing a child who had not been visited 
by parents in 2 days. They were talking in pitying and judgmental 
tones regarding the lack of presence of a parent. Tamar, the attend-
ing and an exceptional teacher, approached them and asked, in a 
pleasant tone, “What do you know about this family?” They 
responded by speaking clinically of the child’s diagnosis which 
wasn’t her question. Tamar, who knew the family well, explained 
that the parent was single and working an hourly job and had very 
little leave time. In addition, she had two other school-age chil-
dren to care for and support. The patient’s siblings missed him 
terribly, and this mother was heartbroken to not be at the hospital 
with her child. “Yet, this mother entrusts us to care for her child 
and support her in every way we can.”

As a parent, a logical next question is, what kind of care does 
a child receive if a parent is not at bedside? How are providers 
judging me, and how are decisions made if I can’t be present with 
my child? Who’s got my back? This is why a team-based approach 
is so important. Teams build relationships with each other and 
empathize. This model lends a structure and guide to providing 
the best possible care. Creating space to discuss the goals of work-
ing together, the roles everyone plays, and how to support each 
other, especially the parent.

The final challenge to be addressed is intended to call out the 
obvious: working in teams is hard, especially in healthcare. The 
dynamic nature of the environment with shifting staff, schedules, 
and patients along with ever-changing rules and regulations 
makes it a very complex environment. Hospital employees could 
find themselves working on a different team month to month, day 
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to day, and even patient to patient. The members of the various 
teams could include a host of players – doctors, nurses, thera-
pists, technicians, researchers, schedulers, specialists, social 
workers, and volunteers – and those players may have varying 
levels of training and education on how to actually work as a 
team. These are learned behaviors. Factor in varying personali-
ties, egos, age groups, and stress, and it is no wonder we have 
teams that struggle.

Acknowledging the difficulty of working as a team is impor-
tant. It means if we are on a team that is struggling, we are not 
alone. Each person bears a responsibility for making it successful, 
and the next section provides a framework to do just that.

Julia had a physical therapist that employed a team-based 
approach and set remarkable goals for her development. The 
therapist would ask us, “What do you want to see Julia doing 
in 6 months? Here are some options…” Many of those options 
I found unbelievable, such as independently crawling. Julia’s 
head size was very large due to her hydrocephalus. She strug-
gled to hold her head up to crawl, and her mobility from the 
waist down was so limited due to the L2 lesion on her back. I 
truly thought she would never crawl. The PT was optimistic 
and challenging. She not only pushed Julia but pushed us to 
think big for her. This meant we also pushed ourselves to main-
tain therapy at home, which supported and maybe at times 
accelerated her development. Julia became a speedy crawler 
by age two.

There is a wealth of research that describes what high- 
performing teams do. The question is how to engage patients and 
families knowing that if they are active members of the team, the 
care may very well be improved. From a parent’s perspective, it is 
really quite simple: ask for our perspective, understand our cir-
cumstances, give us choices, and include us in the decisions. 
These needs are well in line with the framework offered in this 
chapter and support the tenants of patient-focused excellence. 
High-performing teams have clear goals, defined roles, conflict 
resolution, and feedback as well as strong communication (made 
up of asking questions and listening) woven throughout each 
component. Communication is that thread tying it all together.

9 Patients and Families



160

In my work at the hospital, I regularly have staff coming to me 
with “Amy, I don’t know what to say. Can you just give me the 
words?” In the spirit of this frequent request, the following table 
takes this concept to the next level by offering suggestions for 
how to engage the parent in the care team through conversation. 
Certainly, this is not an exclusive or even novel approach. The 
steps and language offered are common place. However, hearing 
these words, said this way, might influence parents to engage dif-
ferently than they had before.

Weaving communication throughout each component of the 
framework, the following table lists each element and provides 
guidance entitled the “teaching moment.” This creates context for 
the parent and provides an explanation for why these questions 
are asked. Being conscious of not sounding condescending is vital 
with teaching moments.

Then, after providing the instruction, there is a list of questions 
designed to draw the parent into the conversation. The point here 
is not to ask every single question. It is to provide a list of options 
to start a conversation and keep it going. Not all questions will be 
relevant or apply. Notice the questions are all open ended and the 
use of the pronouns “we” and “us.” This is intentional to foster a 
team-based dialogue (Table 9.1).

This model can be applied outside of engaging with parents 
too. All teams benefit from leveraging this framework to take time 
to discuss how they work together. Ideally, if there is a leader of 
the team, that leader is the one to take the initiative to start these 
conversations. Yet, again, each member of the team plays a role in 
its success, so anyone can start these conversations. What is 
essential is for teams to intentionally set aside time to ask ques-
tions and listen to each other about each of the components of the 
framework. Generally speaking, the teams that openly discuss and 
plan their work using a framework like this will perform better 
than those who do not.

The purpose of this chapter is to offer strategies to draw par-
ents into the team-based approach to care, leveraging my experi-
ence as a parent of a medically complex child and as a team 
development professional. The focus has been on quality care 
knowing that the more patients and families are involved, the 
more they are included, and better care is received.
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Table 9.1 Engaging patients and families through conversation using the 
team development framework

Component Conversation starters

Clear goals:
The purpose of these 
questions is to inform the 
care team of what is 
important to the parent. 
Goals can then be defined 
leveraging everyone’s input.

Teaching moment:
When we’re all on the same page with a 
common goal, we know we will create 
better care options for your child. We want 
to hear from you what goals you have for 
your child so that we can all work together 
to achieve them.
Conversation starters:
 What do you want us to accomplish as a 
team?
 What does success look like?
 What is holding you back now? What has 
been hard to manage?
 What is going well? What about it makes 
it a success?
 What are you learning about your child’s 
diagnosis? What have you researched or 
talked about with others?
 Who else supports you and your child’s 
well-being? Tell me about your family.

Defined roles:
The purpose of these 
questions is to understand 
what role the parent wants to 
or can play. It will also set 
the stage to inform the role 
the care team wants or needs 
the parent to play.

Teaching moment:
You play a critical role on our team and we 
want to hear your perspective. We think it’s 
important to understand each other’s 
expectations and roles. We see you as a 
vital partner in the development of care 
plans.
Conversation starters:
 What are your expectations for how we’ll 
make decisions as a team?
 What role do you want to play in 
decision-making?
 Who are the other decision- makers 
involved in the care of your child?
 How do you want to include your child in 
the decisions?
 How would you like us to interact and 
communicate with your child versus 
communicating only with you?
 Who else is providing care, and what role 
do they play?

(continued)
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Table 9.1 (continued)

Component Conversation starters

Conflict resolution:
The purpose of these 
questions is to discuss and 
address disagreement before 
it comes up.

Teaching moment:
We will inevitably disagree and that’s ok. 
That means we will make better decisions 
and identify better solutions for your child. 
If we talk about disagreeing before it comes 
up, we’ll handle it together more 
effectively. When we disagree, we’ll go 
back to our goals.
Conversation starters:
 What experience do you have disagreeing 
with a nurse or a doctor?
 What is it like for you when you 
disagree?
  How should we handle disagreement?
 How do you prefer to share your 
opinions? In person or via email or text?
 What ideas do you have for us to handle 
disagreement effectively?

Feedback:
The purpose of these 
questions is to invite 
feedback and set the context 
of improvement rather than 
criticism.

Teaching moment:
Your opinion matters, and we want to hear 
how we’re doing as a team. We will always 
be looking for ways to improve, and we’ll 
routinely check in with you on progress. We 
also provide surveys, and we’d appreciate 
you sharing your feedback there as well.
Conversation starters:
 What is going well with our work 
together?
 What can we improve?
 What should we start doing, stop doing, 
and continue doing?
 How well-informed do you feel about the 
care you’re receiving?
 How would you evaluate our 
performance toward the goals we set?
 What aspects of our goals need to change 
in order to improve the care we provide?
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The basic components of a successful team were presented: 
clear goals, defined roles, conflict resolution, and feedback with 
communication woven throughout each one. That communication 
is demonstrated by asking questions and listening. Certainly, there 
are plenty of obstacles that get in the way. The overwhelming 
nature of healthcare; an overall lack of time; racial, socioeco-
nomic, and/or cultural disparities; or just the simple fact that 
working in teams is hard are all valid reasons to turn away from a 
team-based approach. Yet, as healthcare professionals we know 
that when the patients and families are engaged and involved, the 
outcomes are better.
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First, we have to define what high-quality care is. The Institute 
of Medicine developed a framework to define high-quality health-
care, which has six aims: to be safe, effective, patient-centered, 
timely, efficient, and equitable [2]. We all entered the healthcare 
profession committed to providing this type of care to our patients. 
But unfortunately, this level of quality and consistency is not the 
experience for all patients [3]. Quality improvement (QI) is a tool 
that helps us to bridge the gap between what is happening and 
what patient care should be.

While we all learned anatomy, pharmacology, and physiology 
in our training, most of us we were not formally taught QI in 
school [4]. Developed by W. Edwards Deming and others, QI is 
the science of making changes that lead to improved patient health 
outcomes and enhanced delivery of patient care. This scientific 
process uses medical knowledge from empirical studies and 
implements change in a way that is effective in a specific, local 
care setting [5].

Quality improvement has several main components based on 
the IHI Model for Improvement [6]:

 1. Set an aim – What are we trying to accomplish?
 2. Select a measure – How will we know that a change is an 

improvement? What measurement will show if you achieved 
your aim?

 3. Develop interventions – What change can we make that will 
result in improvement of our measure?

 4. Implement interventions and follow up – In a Plan-Do-Study- 
Act (PDSA) cycle, first plan, then implement an intervention, 
and then study if the intervention resulted in improvement and 
act based on that new information.

 QI Methodology Can Help You Achieve Specific 
Goals

You can apply this model in all sorts of settings, and it can even 
address problems outside of healthcare. We have used the PDSA 
cycle and this model for substantive QI projects; however for the 

J. A. Cronin and S. K. Reddy



167

sake of demonstrating the simplicity of this model, let us take 
potty training as a straightforward example. Years ago, we were 
preparing our son to go to preschool. While Jack was three and a 
half and otherwise ready to go to school, there was one require-
ment that he had not met yet – he had to be potty-trained. We had 
read all the books and tried all the gimmicks without much suc-
cess. But with only 3 months until the start of preschool, we 
needed to confront potty training again with a fresh approach. 
Lucky for him (or maybe unlucky?), Jack had two parents who 
were anesthesiologists and also well versed in QI. Why not treat 
this problem like a QI project?

With this newly found structure, we got right to it. We had a 
clear aim (step 1): to have Jack potty-trained within 3 months. 
Jack was also on board because he was very excited to go to 
school like his older brother and understood that he needed to be 
potty-trained to start. Then, we defined our measure (step 2): the 
number of daily accidents. Our target was to reduce the number 
of daily accidents on average to less than one per day. Finally, 
we developed interventions (step 3) we thought might help us 
achieve our goals; we also asked Jack what he thought would 
help. Jack suggested that he should get a live dinosaur (which 
were extinct millions of years ago) each time he used the toilet 
instead of having an accident, but given the reality, we decided 
on dinosaur stickers instead. He would receive a dinosaur sticker 
if he said he had to go to the toilet and two stickers if he actually 
used the toilet. But after this sticker incentive intervention, Jack 
continued to have many daily accidents with no improvement. 
Rather than feeling personally defeated, we tried other interven-
tions (promises of movies and stories, toys, timed visits to the 
toilet) and continued measuring daily accidents to evaluate how 
effective our interventions were (step 4). Eventually, we tried 
candy (M&Ms) as an incentive. Within 2 days, Jack’s daily acci-
dent rate had cut in half, and soon enough accidents were so 
rare; Jack was ready for preschool! Now, I often use Jack’s potty 
training experience to educate learners about QI. And, Jack still 
loves his candy, M&Ms.!

QI is more recognized to address specific problems in the 
clinical arena. For example, we were having an issue with 
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hypothermia in our neonatal intensive care unit (NICU) patients 
undergoing surgery. As pediatric anesthesiologists we knew 
that hypothermia has been associated with increased mortality 
and higher rates of complications like sepsis, necrotizing 
enterocolitis, and bronchopulmonary dysplasia [7]. Despite this 
knowledge, 10% of these patients were returning to the NICU 
from the operating room (OR) hypothermic. We developed a 
multidisciplinary team of anesthesiologists, neonatologists, OR 
circulating nurses, surgical technicians, NICU nurses, and 
anesthesia technicians to help us solve this problem. Together, 
we defined the aim of this project to decrease the rate of hypo-
thermia by half from 10% to 5%. We discussed reasons why we 
thought our smallest patients were getting cold in the OR, and 
then we identified interventions to address those causes, includ-
ing (1) the development of a checklist to remind clinicians of all 
the tools that we have to keep infants warm as we had not previ-
ously been using all the tools at our disposal; (2) creating an 
improved process of temperature monitoring to ensure temper-
ature was being measured appropriately and continuously from 
the time when the baby left the NICU until the time they 
returned to the NICU after surgery because we noted there were 
often periods when the patient’s temperature was not being 
measured; and (3) increased transparency so all perioperative 
providers were aware of the current hypothermia rate and the 
goal rate for our NICU patients and to encourage awareness and 
engagement. We implemented these interventions and contin-
ued to measure the percentage of patients that were hypother-
mic (Fig. 10.1). The hypothermia rate decreased from 10% to 
2% in 3 months! These interventions are still in place today as 
we strive to maintain a low rate of hypothermia in the postop-
erative period. Our anesthesiology division is now nationally 
recognized for excelling at temperature management for surgi-
cal NICU patients. QI was the framework to improve our NICU 
patient outcomes, and this same model has been applied at mul-
tiple institutions [8].
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 QI Is Also Highly Effective When Used Across 
Multiple Institutions

The NICU temperature management example illustrates how cli-
nicians can use QI to address specific outcomes in a relatively 
simple system involving a particular clinical setting over a rela-
tively short time period. Processes get increasingly complicated 
when you consider more complex outcomes like population 
health, which can encompass healthcare provided across many 
years and involves multiple healthcare settings. The same meth-
odology can be effective, but diverse collaboration and leadership 
are essential to develop and implement innovative ideas and effec-
tively spread those interventions across multiple settings or insti-
tutions. There are a number of organizations that provide 
healthcare-related QI resources for the new QI learner as well as 
the expert, like the Institute for Healthcare Improvement. 
Successfully coordinated improvement processes across multiple 
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institutions along specific clinical service lines like American 
College of Surgeons National Surgical Quality Improvement 
 Program, Society of Thoracic Surgeons National Database, The 
Children’s Hospitals Neonatal Consortium, The American Society 
of Clinical Oncologists’ Quality Oncology Practice Initiative 
(QOPI), and Organized Program to Initiate Lifesaving Treatment 
in Hospitalized Patients with Heart Failure (OPTIMIZE-HF), 
among others, serve as great examples. A detailed list (though not 
inclusive of all) of such organizations and resources can be found 
at the end of this chapter.

With the right resources and support, QI innovation can be 
effective and extend across multiple institutions. An often-cited 
example is the improvement of care for patients with cystic fibro-
sis (CF). Starting in the early 1960s, Dr. Leroy Matthews at 
Rainbow Babies and Children’s Hospital in Cleveland reported 
exceptionally low mortality rates in their CF patients. With data 
collected by the Cystic Fibrosis Foundation, physicians learned 
that while most patients had a median life span of 12  years in 
1964, Dr. Matthews’ patients were consistently living to the age 
of 21 years [9]. Dr. Matthews’ unique treatment plan, including 
prophylactic interventions for his patients before they were even 
symptomatic, became the gold standard for how to care for 
patients with CF. Using the same database about mortality and 
quality of life metrics, institutions continue to implement advance-
ments to how they cared for CF patients today [10]. So while indi-
vidual QI projects may start out as projects focused on a narrow 
aim like decreasing hypothermia in NICU surgical patients at one 
institution, they can provide structure for improving outcomes for 
a whole population.

 Clinicians Are Uniquely Positioned  
to Engage in QI

Physicians like Dr. Matthews, you, and I are on the frontline. 
While we have the evidence-based knowledge of what consistent, 
excellent care for our patients should be, we also recognize how 
challenging it is to provide it because we can identify obstacles 
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every day. We are aware of the distinct steps that need to be done 
correctly to complete tasks effectively and reliably – from safely 
placing a central line or administering the appropriate antibiotic to 
a septic patient in a timely fashion to managing glucose levels in 
diabetic inpatients or maximizing the number of pediatric outpa-
tients who are up-to-date on their vaccinations. We can use this 
in-the-weeds knowledge to identify QI interventions that would 
make it easier for us, as providers, and the entire healthcare sys-
tem to do the right thing every time.

 QI Interventions Can Be Low-Tech

QI interventions can take on very different forms depending on 
the clinical need and ingenuity of the QI team. For example, con-
sider the intensive care unit (ICU) environment. Every day, there 
is a long list of complicated tasks to complete for multiple criti-
cally ill patients. It is easy to get distracted amidst several priori-
ties that are both concurrent and urgent. QI can help in this 
scenario, and the interventions don’t need to be highly technical. 
Dr. Peter Pronovost, an anesthesiologist and critical care physi-
cian at Johns Hopkins Hospital, was frustrated about the high rate 
of central line-associated blood infections. Central line catheter 
infections are associated with severe complications like sepsis 
and death, as well as increased costs (about $45,000 per infec-
tion), and studies show that the majority of infections that happen 
are absolutely preventable. Dr. Pronovost borrowed wisdom from 
the aviation industry and developed a checklist: (1) wash your 
hands, (2) use full-barrier precautions, (3) prepare insertion site 
with chlorhexidine antiseptic, (4) avoid femoral site for insertion, 
and (5) remove unnecessary lines. Prior to implementation of Dr. 
Pronovost’s checklist, one of these steps was skipped almost 40% 
of the time each time a central line was placed, even though ICU 
clinicians knew that these steps were effective and were not inten-
tionally trying to provide suboptimal care! After multiple inter-
ventions were implemented, including the checklist, the rate of 
infections from central lines dropped 60% [11]. It is important to 
emphasize that the checklist was not implemented unaided; other 
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interventions were necessary to support high-quality care associ-
ated with central line placement [12]. Nonetheless, Dr. Pronovost 
showed us that as frontline workers and clinical leaders, we can 
identify barriers to providing optimal care and work as part of a 
team to overcome those barriers.

 QI Interventions Can Be Higher-Tech Too

Solutions to suboptimal care can be technological developments 
as well. In the 1950s, the field of anesthesiology had a problem – 
patients were dying, and dying often. In the 1950s and 1960s, 
anesthesia caused death in approximately 6 out of every 10,000 
anesthetics and was often due to equipment misuse. That risk of 
death from anesthesia was 50 times worse than skydiving [13]! 
Thankfully, safety in anesthetic care over the subsequent 50 years 
improved tremendously. There has been a 10- to 20-fold decrease 
in morbidity and mortality from anesthesia-related causes [14]. 
While multiple innovations were responsible for the decreased in 
anesthesia-related risk, technological advancements in the design 
and function of the anesthesia, including the invention of the oxy-
gen fail-safe device, are ultimately what made anesthesia safer for 
patients. Anesthesiologists use this machine not only to ventilate 
anesthetized patients but also to deliver gases to maintain patients 
under general anesthesia. In the 1950s, it could also easily deliver 
a hypoxic gas mixture to the patient if the anesthesiologist selected 
the incorrect setting for the gas. For example, nothing prevented 
the machine from accidently delivering 100% nitrous oxide (0% 
oxygen) to an anesthetized patient other than a vigilant anesthesi-
ologist. Furthermore, diagnosis of hypoxia was often delayed in 
the absence of modern monitoring equipment. The American 
Society of Anesthesiologists did not require electrocardiogram for 
intraoperative monitoring until the 1970s. Pulse oximetry was 
adopted in the 1990s, and CO2 capnography was not universally 
utilized until the early 2000s.

In fact, this exact scenario of accidental hypoxic gas delivery 
occurred repeatedly. After two patients died from hypoxia and a 
third experienced permanent brain damage due to inadvertent 
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delivery of hypoxic gas mixtures at Columbia University in 
New  York City, an anesthesiologist, Dr. Robert Epstein, and 
Arnold Lee, an engineer, developed a fail-safe device within the 
anesthesia machine. It ensured that a minimum of amount of oxy-
gen must be delivered at all times and was eventually mandated 
by regulatory bodies and required for all anesthesia machines 
[15]. The fail-safe component was the first of many changes made 
to the anesthesia machine to improve patient safety; this innova-
tion made it easier to do the right thing – to always deliver a gas 
mixture with sufficient oxygen when ventilating a patient.

Problems that once seemed impossible to fix, like preventable 
central line infections and high mortality due to anesthesia, can be 
addressed with small, incremental steps and iterative PDSA cycles 
within the IHI Model for Improvement. Further, from potty train-
ing to technological upgrades in anesthesia machines, QI can 
incorporate all sorts of interventions. People on the frontline like 
Dr. Epstein with the fail-safe device and Dr. Matthews with CF 
care not only defined problems in their practice and identified 
interventions but also implemented successful solutions that 
improved outcomes. They serve as an inspiration for us as we face 
today’s challenges.

 QI Is a Team Sport

As the stories in this chapter show, QI can lead to dramatic 
improvements in the care we provide our patients. But health-
care leaders like Drs. Epstein, Pronovost, and Matthews did not 
work alone. They were a part of a care team, working alongside 
nurses, other physicians, technicians, respiratory therapists, 
and many others who work together to take care of patients. As 
medical students most of us were not formally taught how to be 
effective clinical care team leaders. Instead, we often learned 
on the fly through our training. Some of my greatest teachers 
were experienced nurses I worked with as an intern. They 
taught me how the process of patient care actually worked in 
the hospital as I stumbled through my first admissions for heart 
failure, pneumonia, and acute kidney failure. Each clinical team 
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member offers a unique expertise and perspective as we work 
together to care for patients with complex needs.

QI is also a team sport. As you consider your aim – your goal 
of what are you trying to accomplish  – consider the system of 
people that relates to that aim. Who will be affected by the change? 
Engagement of those involved in all parts of the process – such as 
nurses, social workers, technicians, or administrative staff – is not 
suggested but required to make change possible and sustainable. 
Further, QI teams must contain diverse expertise in QI, clinical 
care, as well as leadership within the organization.

 Emotional Intelligence Is Crucial 
for Successful QI

Together with your team, you will identify obstacles to achieving 
your aim and interventions that will help you overcome them. 
Differences in opinion within your team are good! The process of 
integrating these different perspectives will lead the team to con-
sider all types of solutions that may not have otherwise have been 
considered.

Even when your QI team agrees on appropriate interventions, 
implementing QI is hard because it often involves a change in 
behavior. Chip and Dan Heath, in their book Switch, argue that 
emotions can overwhelm any rational thought when it comes to 
how people behave. In their model, there are two parts to every 
person. There is the emotional, gut-response side (the Elephant) 
and the rational, logical side (the Rider of the Elephant). Most of 
us think that the Rider controls the Elephant, but ultimately it is 
the other way around. A perfect example is going on a diet. The 
Rider wants better health, while the Elephant loves cookies – I 
don’t have to tell you which side eventually wins! To successfully 
lose weight or improve health, you have to align the Elephant with 
the Rider [16].

We, clinicians, are comfortable talking to the Rider. We refer-
ence scientific articles, data, or information to justify what we do, 
but that is often not enough to implement permanent behavior 
changes in ourselves or our colleagues. We forget to engage the 
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Elephant. For example, prior to start of my QI project to reduce 
hypothermia in NICU surgical patients at our institution, our 
anesthesiologists were already aware of the evidence that showed 
the association between hypothermia with morbidity and mortal-
ity. Yet, we still had a high rate of hypothermia in our patients. 
Part of the QI project was to transition an aspect of our identity as 
anesthesiologists from providers who get patients through surgery 
to clinicians that continue to provide many different aspects of 
medical management for NICU surgical patients continuously 
throughout the perioperative period, including temperature man-
agement.

So how do we engage both sides – the Rider and the Elephant – 
to achieve QI? One way is to make the interventions into small, 
easy steps. Dr. Pronovost did this with his checklist for central 
line placement. He showed that following five easy steps decreases 
the rate of central line infections. Another approach is to change 
the environment to make it much easier to do the right thing. 
Dr. Epstein did this when he created an anesthesia safety device 
that makes it much more difficult to deliver hypoxic gas mixtures 
to patients. You can also be more effective when you have a clear 
plan with concrete steps. Going back to the diet example, just say-
ing you want to lose weight without any clear next steps is not 
enough. You can be more effective when you have specific, reach-
able goals in terms of what and how much to eat as well as exer-
cise targets. Dr. Matthews did the same in CF care when he 
showed that particular pulmonary treatments like chest physio-
therapy, aerosolized treatments, and humidified air improved sur-
vival when given prophylactically as soon as a diagnosis was 
made as opposed to when only given to treat obstructive or infec-
tious pulmonary symptoms. Dr. Matthews gave the rest of the 
medical community a clear path to better outcomes for CF 
patients, and within 6 years, the predicted age of survival increased 
by 4 years nationally – a dramatic change in a short amount of 
time! All these examples illustrate that there are various strategies 
available to achieve permanent behavior change for QI. Flexibility 
is essential as you think about which approach may be best based 
on the key stakeholders involved and the interventions you wish 
to implement.
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 There Will Be Stumbles Along the Way,  
But That Is Part of QI

We physicians hate to fail. Through our training, we have been 
tremendously focused on success. We got into medical school. We 
achieved high scores on countless tests. We completed a grueling 
residency and perhaps additional training. But there were failures 
along the way too that we often don’t reflect on. Likewise, when I 
watched my then 12-month-old Jack learning to walk, he fell 
countless times, but every time, he would get back up and try 
again. Jack didn’t look at each fall as a sign that he would never 
be able to walk. While as a parent, I could have done without 
some of the bigger bruises and emotional meltdowns that came 
with certain falls, I saw how Jack used the experience of each fall 
to try again more effectively. We encourage you to think about QI 
the same way. Failure is a necessary, expected part of each QI 
project just like falling is part of learning to walk. Use each stum-
ble in your QI work to figure out how to do it better with each 
attempt.

 QI Is an Effective Tool for Meaningful, Permanent 
Change: This Book Will Help You Do It!

This book gives you the tools to ensure patients get the high- 
quality care they deserve. Just like medicine, QI is a tool that 
mixes standardization of approach with need for creativity for 
solutions. It is often said that medicine is a combination of art and 
science – QI is the art and science of change.
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Florence Nightingale pioneered the quality improvement journey 
in nursing. In 1859, Nightingale cared for soldiers injured during 
the Crimean War and quickly recognized that they were dying 
from illnesses, not their initial war injuries. Diseases such as 
cholera, typhoid, and other infectious illnesses killed scores of 
soldiers. Today, these illnesses would be recognized as hospital-
acquired infections. Nightingale recognized that these deaths 
were linked to lack of hand hygiene, poor ventilation, lack of 
bathing the patients, dirty linens, as well as a decrease in air 
exchanges within the environment due to a lack of space between 
patients. The first quality improvement ideas in nursing focused 
on maintaining a cleaner patient care environment; procedures 
implemented by Nightingale included: standardization of linen 
changes, use of clean water, surgical instrument cleaning pro-
cesses, standardization of bathing patients, and handwashing. 
Nightingale’s improvement efforts reduced the mortality rate 
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from 60% to 42% to 2% [1, 2]! Quality improvement efforts 
remain imperative today within the nursing practice as our goal 
continues to be to keep our patients safe. The nursing process is 
the model that every nurse is trained to use to provide care. We 
have found that the link between the nursing process and the 
Model for Improvement is a unique and simple way to teach and 
apply quality improvement within the discipline of nursing.

The steps in the Model for Improvement align with the steps of 
the nursing process. The nursing process is a systematic standard 
core model that every nurse is trained to use to provide care to 
patients. The nursing process involves collecting and analyzing 
information, with the ultimate goal being to deliver patient- 
focused, holistic care. This five-step process includes assessment, 
nursing diagnosis, planning, implementation, and evaluation. The 
nursing process is the foundation for how nurses provide reasoned 
care to our patients and is the backbone of our clinical decision- 
making. Each step in the five-step nursing process builds upon the 
previous step. The nursing process is also the foundation for nurs-
ing care delivery as it allows nurses to individualize, contextual-
ize, and prioritize problem areas that require intervention for 
improving the outcomes of nursing care.

The Model for Improvement, which will be referenced moving 
forward as the quality improvement (QI) process, can also be 
described using five action steps that align with the nursing pro-
cess conceptually. At the point of care, the QI process has been 
shown to be effective in making sustainable improvements in a 
short period. The natural connection of the QI process to the nurs-
ing process speaks to the usability of the QI process, as a frame-
work for nurses to use to improve care delivery [3] (Table 11.1).

Nurses must consistently seek to make improvements in the 
healthcare environment to ensure the best clinical outcomes for 
patients and families. The process of continuous improvement in 
nursing can be achieved by routinely evaluating the patient care 
delivery system, with a goal to ensure staff, patients, and their 
families are safe and obtain the expected outcomes [4]. Using the 
QI process is one way to examine our structures and processes in 
our pursuit of positive outcomes for patients, families, and staff. 
Understanding how each care team member’s practices impact 
patients’ care outcomes is the first essential step to consistently 
providing the best and most reliable patient care available.
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The next part of this chapter will define and describe the five 
action steps of the nursing process and the QI process. Examples 
for each action step will be provided to demonstrate the nurses’ 
role in the QI process as a systematic approach to improve patient 
outcomes.

 Assessment/Analyze

A comprehensive nursing assessment involves the collection of 
information, which is provided by the patient and/or the family, 
other healthcare providers, and medical records and observed by 
the nurse. This discovery phase of the nursing process involves 
the collection of data to include subjective patient-reported infor-

Table 11.1 The steps of the nursing process and the phases of the quality 
improvement process

Process steps and actions

Nursing Quality improvement (QI)

Assessment
Collecting and documenting data 
about the patient.

Analyze
Examining the available data to 
determine and confirm that a problem 
exists and also to identify the scope 
of the problem

Nursing diagnosis
Using the patients’ needs and 
responses to queries to establish a 
nursing diagnosis

Define and develop the problem
Identifying the scope and specifying 
metrics to make the problem 
measurable and providing an 
explanation as to what is needed to 
make actual improvements

Planning
Identifying goals for the patient to 
establish a focused plan of care

Design interventions
Identifying interventions and 
selecting those which are achievable 
and have the highest impact; design 
the procedures to be implemented

Implementation
Completing nursing actions to 
implement the plan of care

Implement
Implementing the above 
interventions

Evaluation
Identify whether or not the preset 
care goals have been achieved by 
monitoring both the delivered care 
and the outcomes of the care

Measure, spread, and sustain
Measuring the outcomes of the 
interventions
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mation and objective, observable data. The assessment is most 
successful when there is clear communication between the nurse 
and the patient and or family. The data collection includes psy-
chological, economic, spiritual, and lifestyle factors. The second 
component of the nursing assessment involves the analysis and 
interpretation of the collected data, which allows the information 
to be presented in a meaningful way.

Like the nursing process, the nurse’s role in the QI process 
involves analyzing data to identify a problem related to care deliv-
ery, the work environment, or patient experience. This can be 
accomplished by recognizing mistakes and identifying when 
there are too many steps in the process or when a process is too 
complicated. Below is an example of clinical nurses using data to 
identify interventions related to nursing care.

Example Nursing Analyze

Clinical nurses were involved in the evaluation of patient safety 
data in one of the intensive care units with regard to eliminating 
harm to patients from unintended extubations (UE), a nationwide 
patient safety issue that extends length of stay and increases health-
care costs due to the dislodgement of an endotracheal tube (ETT) 
before the decision is made by the medical team to remove the 
tube. The clinical nurses recognized this as an important safety 
issue on the unit and reviewed monthly UE data and recognized an 
increase in the NICU rate of UEs per 100 ventilator days to 1.11.

The focus of QI can involve fixing a current or designing a new 
system or process. Whether attempting to fix or design your sys-
tem or process, the questions asked to identify the problem often 
differ. When looking to fix a current system or process, answering 
the following questions can help identify the problem:

• What worries you?
• What makes you believe there is an easier way to get the 

expected outcomes?
• Are we “working hard and not smart”?

Are we failing to meet practice standards? [5, 6].
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The step of identifying and defining the problem is crucial to the 
improvement work. Once the specific problem is detected, the focus 
of the project may be directed toward implementing the needed 
change or putting in place a new design for the system or process.

 Nursing Diagnosis/Define and Develop 
the Problem

The nursing diagnosis provides overall direction, is the foundation 
for the nurses’ care plan, and determines the course of treatment. 
The nursing diagnosis outlines the actual problem as well as any 
potential problems that the patient may be at risk for developing. 
The nursing diagnosis is a statement that includes the assessment of 
the problem and needs of the patient. Like the nursing process, the 
nurse’s role in the QI process involves the nurse identifying, speci-
fying, and then communicating the problem. Defining the problem 
explains what is needed to make actual improvements.

A problem statement must be a succinct, clear, nonjudgmental 
statement of the problem. A strong problem statement will allow 
you to focus the work and guide the improvement process. Once 
the problem statement has been identified, the understanding of 
the problem needs to be refined and the scope of the problem 
defined. Examples of problem statements which are not succinct, 
precise, or nonjudgmental include the following:

• The nurses feel like there isn’t enough staff.
• The unit clerks are rude.
• You can never get help from the lean department.
• “We never see our leader, she’s just not interested in us, she is 

always in her office with the door closed.”

With the problem well identified, you will next develop an aim.
The aim statement is an explicit statement summarizing what a 

team hopes to achieve. It guides your work by providing a vision 
of what success looks like. The aim statement is time-specific and 
concise while identifying the affected population. It should 
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include data and numeric goals that can be reliably measured. 
This information helps determine if implementing a change is an 
actual improvement [5, 6].

In summary, the aim statement must include the following:

• What the project will increase or decrease
• Group or population the project will affect
• Baseline (from what) and goal (to what)
• Timeframe written as a date (accomplish by when and sustain 

for how long) [6]

Example Nursing Define and Develop the Problem

Nurses on the nursing skin team recognized an upward trend in nonin-
vasive respiratory device-related pressure injuries. Over the prior three 
prevalence studies, unique patient data revealed 75% of all respiratory 
device-related pressure injuries were attributed to noninvasive respira-
tory devices. These specific pressure injuries also accounted for one-
quarter of hospital-acquired pressure injuries (HAPIs).

Problem statement: 75% of all respiratory device-related pressure 
injuries were attributed to noninvasive respiratory devices.

Aim statement: Decrease the rate of noninvasive respiratory 
device- related pressure injuries for all inpatients from 67% to 0% by 
December 2019 and sustain for 6 months.

 Planning/Design Interventions

The development of a care plan is the next step of the nursing 
process after the nursing diagnosis has been established. Creating 
a care plan involves using information from the nursing assess-
ment and diagnosis, identifying measurable outcomes, and plan-
ning nursing interventions. This plan is created with the patient 
and it is prioritized by addressing life-threating needs first. 
Evidence is used to establish interventions; measurable short- and 
long-range goals are established for each problem. The plan takes 
into consideration the patient’s discharge needs, as well as ensur-
ing the patient will be able to function, to the best of their ability, 
at the time of discharge.
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Mirroring the nursing process, the nurse is an active team 
member in the design of interventions. Plan-Do-Study-Act 
(PDSA) is a method used to rapidly determine if an implemented 
change is working and allows you to take action, if it is not. 
Change is tested on a small scale. The change is then refined and 
tested again, until viable solutions are identified, and it is ready 
for broader implementation. The goal is to bring knowledge into 
action, versus discovering a single change that works best. The 
small test of change includes four steps:

 1. Plan: By planning the intervention
 2. Do: Trying the intervention
 3. Study: Observing the results
 4. Act: Acting on the learnings

In the nursing process, the nurse is responsible for identifying 
and beginning to plan for the discharge needs of a patient. 
Thoughtful and early discharge planning increases the likelihood 
that patients will be successful with their care needs after dis-
charge. Using the same frame of thought early in the QI process, 
the nurse and QI team should be sure to identify strategies that 
will result in the sustainability of interventions. The intentional 
early focus on sustaining change ensures that the outcomes 
 associated with the changes are maintained. Too often, interven-
tions are put in place that are not sustainable because of the fol-
lowing:

• Various structures (reporting structures, how the unit is config-
ured)

• Processes (how information is documented, the steps or pro-
cesses followed by another department)

• Culture (what staff feel is important, how they work together)

Example Nursing Design Interventions

Two specialty clinics have an interprofessional team delivering a variety 
of services and care in a fast-paced and busy ambulatory setting. The 
complexity of these clinic structures and services frequently results in 
appointment delays for patients and their families. Nurses in these 
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 clinics witness incidences of patient and family dissatisfaction related to 
delays and shared these concerns with the educator and their nursing 
leadership. In addition the Press Ganey scores indicated a need to 
improve the Press Ganey “Information about Delays” question.

Nurses from two different specialty clinics and a nurse practitioner 
worked closely with one of their educators regarding their concerns in 
an effort to pinpoint the real delays within the two clinics based on 
recent patient satisfaction scores. Nurses identified ineffective closed- 
loop communication within the interprofessional team as a major fac-
tor in not properly informing patients and families regarding delays in 
appointments. The educator shared a literature review with the group 
of clinical nurses which revealed numerous findings suggesting that 
closed-loop communication could serve as an evidence-based change 
for the nurses to implement within their respective interprofessional 
teams and with patients and their families.

The nurses gathered feedback from stakeholders (staff, patients, 
and families) about their view of what influenced patient and family 
dissatisfaction in the ambulatory setting. This feedback revealed inad-
equate communication among clinical staff, resulting in decreased or 
disjointed communication to patients and families. The clinical nurses 
developed a system to communicate clinic flow to patients, families, 
and clinic staff using a standardized whiteboard and a traffic light 
 system in their two clinics.

 Implementation/Implement

The implementation of the care plan allows for continuity of care. The 
plan ensures that patient care is implemented according to the care 
plan during the hospitalization and in preparation for discharge. Care 
is documented in the patient’s record. Interventions and responses to 
the interventions are carefully documented. The outcomes of care are 
evaluated, and new plans are created as needed. In the QI process, 
interventions are implemented locally. This step involves anchoring 
the new approach into the culture of the unit/ department. 
Implementation in the QI process requires the execution and collec-
tion of data associated with the change in one unit/department.

Example Nursing Design Interventions

The intravenous (IV) team nurses were experiencing a high demand 
for phlebotomy laboratory draws needed during the hours of approxi-
mately 6:00 pm to 6:00 am which was potentially inhibiting the IV 

R. Roberts-Turner and A. Figueroa-Altmann



187

team’s primary responsibility to patient care and IV therapy. This 
identified an operational gap in phlebotomy services which could 
potentially delay decision-making, timely treatment, and/or patient 
discharge when adequate resources were not available to meet this 
operational need.

Nursing leadership requested the IV Team nurses track each time 
they performed phlebotomy and the related details which revealed that 
the IV team nurses performed a total of 103 phlebotomy lab draws in 
one week, in addition to their assigned care. Of the 103 phlebotomy 
lab draws, 65% were drawn, while phlebotomy services were sched-
uled. The nurse leader and clinical nurses collaborated and evaluated 
the data with the lab leadership team. The team examined the current 
practice and created and implemented improved processes for identi-
fying the accurate flow for phlebotomy and increased staff awareness 
of stat (immediate) lab draw times. The new process ensured better 
alignment of operations and patient needs. The team was able to 
reduce the average number of requests directed to the IV team from 20 
to 4 per day, which demonstrated an 80% improvement and reduced 
inefficiencies for the IV team nurses during open phlebotomy hours.

 Evaluation/Measure, Spread, and Sustain

The effectiveness of nursing interventions is monitored continu-
ously. This allows for opportunities for modifications of the care 
plan as needed. The patients’ verbal and nonverbal responses 
observed by the nurse and other caregivers inform how effective 
the nursing interventions have been and can be used to formulate 
necessary modifications to the plans.

Spread, measure systemically, and sustain is the final step of 
the QI process and involves standardizing interventions to spread 
to applicable areas within the organization. This step helps with 
the enculturation and standardization of processes. Spreading 
involves anchoring the new approach into the culture by imple-
menting the new process in applicable areas. Implementation and 
communication should occur thoughtfully and deliberately, until 
implemented organization-wide.

Once interventions have been implemented, continuous moni-
toring of performance is necessary to ensure the desired changes 
are being achieved. This requires monitoring the data on a pre- 
established frequency [7]. Clinical nurses provide direct patient 
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care, and as part of this role, clinical nurses are aware of and 
assess effectiveness of nursing practice. This role function equips 
clinical nurses with the knowledge and expertise needed to iden-
tify ways to support continuous monitoring of performance.

Example Nursing Measure, Spread, and Sustain

Clinical nurses are empowered to advocate, not only for their patients 
but also for themselves. Clinical nurses’ advocacy supports a culture 
of safety. Supporting a culture of safety can support efforts to address 
the needs of the growing behavioral health population and the 
increased risk potential toward nurses in the workplace.

During a staff meeting, nurses in the emergency department (ED) 
shared their anecdotal conclusion that the incident of assaults resulting 
in injury to nurses was high. The nurse manager shared that she and 
the leadership team would look at the incident reports and bring that 
actual rate of assaults resulting in injury to nurses to the next staff 
meeting. At the meeting, the manager shared that the actual rate of 
assaults resulting in injury to nurses for the ED was 5.14 per 100 inci-
dent reports for the last month. One nurse shared that in her previous 
organization, they used Kevlar sleeves to improve workplace safety 
for nurses and frontline staff. Kevlar sleeves are personal  protective 
equipment (PPE) that add a layer of protection and play a large role in 
preventing bites and scratches in nursing personnel. The ED clinical 
nurses, nurse educators, and leaders conducted product trials through 
involvement in the organization’s products committee and chose the 
preferred product. Education was provided to nursing representatives 
from the ED.
After a month of use in the ED, the incident rate of assaults resulting 
in injury to nurses decreased to 1.05 per 100 incident reports. The ED 
educators presented the early outcomes associated with Kevlar 
sleeves’ use at the organizational nurse educator meeting. The deci-
sion was made that Kevlar sleeves would be used in all inpatient and 
outpatient areas that routinely care for patients with behavioral health 
diagnoses. Education was provided to nursing representatives from the 
unit educators. After spreading Kevlar sleeves usage to all applicable 
units, the incidence of the rate of assaults resulting in injury to nurses 
for the ED had been eliminated. The organizational data was trended 
monthly by the educators and decreased from 2.14 per 100 incident 
reports to 0.50 per 100 incidents (see graph 1 trended data).

Nurses are responsible for nursing outcomes of care while cre-
ating a positive, collaborative relationship with the patient as well 
as the patient’s family. To do this, nurses must consistently seek to 
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make improvements in the healthcare environment to ensure the 
best outcomes for patients and families. The steps in the nursing 
process align with the steps of the QI process, making the QI pro-
cess a useful tool for the discipline of nursing to learn, embrace, 
and utilize on a daily basis.
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Middle Management: Where 
the Rubber Meets the Road

Tina Kunze Humbel and Sharon Bostic

Quality improvement processes can serve as a powerful tool to 
foster engagement, establish goals, and serve as a catalyst for a 
department to establish an identity and to shape the culture of the 
work environment. In this chapter, we will discuss a handful of 
vital tools to begin the task of fostering the basic tenets used in 
quality improvement to foster your role as the middle manager. 
These tenets are a guideline to individualize an effective approach 
for you to use with both your direct reports and upper leaders.

 Effective Communication

The middle manager’s role in facilitating change at the depart-
ment level starts with effectively translating the organization’s 
goals into a message to staff that articulates the benefits to their 
team and the patients and families they are providing care. This 
effective communication is also essential to obtaining buy-in and 
motivating staff to engage in performing behaviors that support 
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new processes and directives. The middle manager is a fundamen-
tal role within an organization to establish a productive and effec-
tive work environment for frontline staff in the clinical 
environment. According to Roussel and Swansburg [1], “a sup-
portive climate produces clear communication and effective team-
work.”

“Where the rubber meets the road” is ensuring effective team-
work is aimed to meet the needs of patients, families, and staff to 
obtain quality outcomes, and middle managers are adept at coor-
dinating this action. Outcomes may be related to initiatives to 
improve patient care quality, patient satisfaction, staff satisfac-
tion, etc. In a complex healthcare environment, middle managers 
rely on staff to drive quality outcomes and provide feedback to the 
team about performance. The result is a positive impact on unit 
and organizational goals that contribute to improvement efforts. 
These actions are usually nursing work performance behaviors 
such as patient education, pain assessments, and responding to 
patient requests. When staff members learn how their behavior 
makes a difference, they are motivated to contribute and seek 
opportunities to provide input to continuously improve other 
work-related processes to improve care and the work environ-
ment. For middle managers, eliciting input from staff and incor-
porating their ideas into patient care processes are important goals 
of effective communication.

 Story

Earlier in the month, the organization underwent a printer and 
label upgrade for human milk labeling and identification. Claire is 
a bedside nurse who also functions as a charge nurse on her clini-
cal unit. During a charge nurse meeting, Claire shared frustrations 
and concerns she has received from staff regarding the human 
milk labels not printing the appropriate patient information for 
patient identification outlined in the current policy. Also, Claire 
shared that not having all the necessary and vital patient informa-
tion was disrupting the existing workflow by adding an extra step 
to verify the information as found on previously generated labels. 
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Discussions among the charge nurses identified the potential for 
unsafe workarounds that would ultimately risk the safety of the 
patient and facilitate unsafe work practices.

The unit manager communicated staff concerns during a 
system- level IT meeting. During this meeting it was discovered 
that due to the short implementation timeline, decisions from 
system- level leaders resulted in the approval and launch of the new 
printers and printer labels. The new technology was implemented 
without an understanding of the long-term effects or potential 
safety concerns. After an in-depth discussion, the same system-
level leaders decided to reformat the human milk labels with input 
from the bedside staff to ensure the organizational policy was fol-
lowed, and the potential for unsafe workarounds was mitigated.

In this situation, the lack of system-level communication and 
oversight of obtaining staff input and buy-in resulted in inefficien-
cies and potential safety concerns. Establishing forums to elicit 
feedback and facilitate open communication resulted in a change 
in structure and processes to support favorable outcomes.

 Engagement and Trust

Engaging staff in quality improvement can be both challenging 
and rewarding. Capturing their enthusiasm to dive deep into the 
world of quality requires strategy and creativity fostered in a safe 
and trusting work culture. Keep in mind the importance of making 
quality improvement concepts relevant to their everyday practice 
being the key to engagement. As a middle-level manager, support-
ing scientific inquiry begins with a work culture that embraces a 
questioning attitude fueled by the “gut feeling” from frontline 
clinical staff. With those two elements in place, the spark to seek 
quality-based knowledge is ignited.

Each individual views the process and quality improvement 
differently. Individual perspective is shaped through knowledge, 
past work experiences, and interprofessional relationships in the 
work environment. Fostering continued professional growth and 
development is sustained in trusting relationships and ongoing 
engagement in the workplace.
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 Story 1

Rachel is a staff member on the night shift, and during a monthly 
staff meeting, she shared her concerns regarding the extended 
response times for families to receive return phone calls for 
patient updates. Even though she possessed no actual data to 
support her thoughts, it was a “gut feeling” that she had and one 
in which she was not isolated in her concerns. With support from 
her leadership team, parent rounds were conducted to validate or 
dispute the anecdotal feedback. With staff input, a survey of five 
questions were developed and asked of each parent and/or fam-
ily member focusing specifically on response times for return 
phone calls.

After a week of meeting with the parents and families of the 
patients on the unit, the data revealed 48% of parents and families 
felt dissatisfied, and Rachel began to see the power of using a “gut 
feeling” to investigate further. In addition, her discussions with 
her manager revealed that along with the data she gathered of dis-
satisfied parents and families, it was important to know how the 
department rated in comparison with their competitors. With 
additional research and conversations with the quality director, 
they set a goal to decrease the rate of dissatisfied parents and fam-
ilies to below 10% which is lower than the average for the last 5 
years.

With the small but powerful amount of data, Rachel sought 
guidance to initiate the next steps by taking her data and ideas to 
the unit-based shared governance council for open discussion. 
With support and mentorship from her unit manager, the spark to 
embark on a quality improvement journey was born.

Some of the most successful quality improvement initiatives 
are born from “gut feelings” that are further supported by collect-
ing data and using tools such as key driver diagrams and PDSA 
cycles (Plan, Do, Study, Act) to develop a plan, set the work, and 
celebrate small wins. Having an overarching plan creates a shared 
mental model for stakeholders and is integral for success. As you 
continue to read the examples throughout this chapter, begin to 
reflect on how each example can be translated into your current 
work environment and among your staff members.
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In the example above, the story captures the importance of 
engagement and the power of supporting the “gut feeling” of staff 
members. After all, they are at the point of care and functioning in 
an ever-changing environment. An important facet that goes hand 
in hand with engagement is trust. Establishing trusting relation-
ships with staff will go a very long way, especially down the road 
of success, but with success also comes failure and mistrust. One 
of the most important lessons you can learn as a middle-level 
leader is that failures and negative feedback from staff and col-
leagues are not to be taken personally. Instead, one should look at 
suggestions for improvement as an opportunity for change and 
creative thinking to encourage others to adjust.

Middle managers can incorporate strategies to initiate trust by 
allowing opportunities for open and transparent feedback. 
According to Bramlett [2], each member of the staff is unique, 
and one’s leadership style is customized to establish a trusting 
relationship. Trusting relationships can begin to be established 
through accountability, compassion, empathy, and approachabil-
ity. When your staff feels that you have their best interest in mind 
and will advocate on their behalf, the foundations of a trusting 
relationship are established. An example of advocating on behalf 
of staff is below.

 Story 2

Kathy started a new position and role on a fast-paced surgical 
trauma unit as the nurse manager. The initial 3 months were spent 
getting to know the staff, patient population, and surgeon teams. 
This is a high-performing, committed group of staff. One concern 
that Kathy heard repeatedly was related to workload. One issue 
brought forward by staff was that the only supply was in a storage 
room located at the far end of the nursing unit, and this was con-
tributing to increased workload. This issue was resolved with sug-
gestions directly from staff, who knew the problem and provided 
solutions. As middle manager, Kathy’s role was to identify the 
resources and facilitate adding the additional supply room. Staff 
explained that the location of the storage room delayed their abil-
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ity to obtain items needed for patient care or patient requests. This 
occurred within a large nursing unit with exceptionally large sin-
gle-patient rooms. Staff members identified a smaller storage 
room on the opposite end of the nursing unit closer to patients’ 
rooms that were farthest from the original supply room. Staff and 
Kathy worked directly with the central supply liaison to identify 
the most used supply items, secured shelving for the room, and in 
doing so, established a second storage room. This adjustment 
made a difference in the quality of patient care provided for 
patients and in the workload for the staff. Press Ganey top box 
scores for “nurse responsiveness to call bell” improved from 71% 
to 85% at the unit level. Kathy was able to implement a change 
with input from her staff, which helped to establish their trust and 
confidence in her as their new manager.

 Accountability

Middle managers play a crucial role in fostering a culture that cre-
ates a strong partnership with their staff to provide safe and high 
quality of care to patients and families, supporting nurses’ ability 
to practice to the highest level of their professional standards of 
nursing. “Personal accountability for ownership of the work 
implies an individual’s obligation that demonstrates a personal 
connection to, and ownership of the principles and practices asso-
ciated with the profession” [3]. This work culture should allow 
staff the opportunity to speak honestly and openly about work 
processes and practices and contribute to obtaining and sustaining 
improved outcomes. This culture, with a strong reverence to pro-
fessional standards, helps to create a culture of ownership and 
accountability to team members, patients, and quality patient out-
comes. Within the work environment emerges a culture where 
nurses accept personal accountability for their decisions, behav-
iors, actions, and the positive or negative impact on outcomes in 
the unit [3].

The middle manager is responsible for creating the space, time, 
and resources required for effective and meaningful work to evolve 
and occur. This may start as small as a unit-based team coming 
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together to solve a practice or quality issue and may evolve into a 
formal shared governance or quality improvement committee or 
workgroup once the scope of the work is fully understood.

 Story

Shelby is a senior staff member on a pediatric unit known for their 
increasing acuity and high practice standards. The unit is known 
for their high level of accountability to hold one another to high 
standards and use evidence-based practice to support safe and 
effective patient care outcomes. The manager on the unit is known 
for her supportive and transformational leadership style. This type 
of leadership style serves as the foundation of establishing a cohe-
sive and robust unit culture. Supportive and transformational 
leadership fosters the process of goal setting, establishing fair and 
honest work ethics, showing appreciation for all levels of accom-
plishments, and creating a robust collaborative sense of team-
work. This effective leadership style results in a high level of 
accountability for the various levels of staff members in the 
department.

While receiving hand-off report from the night shift nurse, 
Shelby realized the bedside nurse was moving quickly through 
the hand-off report and missing integral elements to ensure safe 
care. As the bedside nurse was wrapping up the last of the handoff 
report, Shelby shared that before accepting care of the patients, 
they would need to review the orders and medication administra-
tion record (MAR). The night shift nurse became agitated, sharing 
that nothing in the orders and MAR has changed in the last 2 days. 
Also, the night shift RN stated that she had a rough night, was 
tired, and wanted to get home. Knowing that Shelby would be 
accountable for the patients once she accepted the handoff report, 
she stayed the course. She reminded the night shift nurse that she 
would not accept the care of the patient until they both reviewed 
the MAR, as stated in the routine of care guidelines.

Highly reliable organizations appreciate and enculturate systems 
thinking to ensure safe outcomes. The story above is a perfect 
example of the reluctance to simplify, one of the characteristics of a 
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high reliable organization. Reluctance to simplify promotes people 
to reject the status quo by seeking to understand and embrace com-
plex and dynamic thinking when seeking explanations [4]. Staff 
members who appreciate the reluctance to simplify hold their peers 
and colleagues accountable to high standards because they see the 
big picture and can foresee where safety risks may exist.

 Continuous Quality Improvement (CQI) in Action

Middle managers are at the forefront of working with direct care 
staff who, at their best, are searching for new and innovative ways 
to provide quality care. The middle manager’s role is to support a 
critical thinking environment to support staff’s ability to develop 
and implement creative ideas that are evidence-based aimed to 
improve outcomes. Critical thinking skills must be grounded in 
the process, theory, and evidence-based practice. The middle 
manager is responsible for remaining abreast of best practices and 
current developments in their practice area. This may be accom-
plished through professional organization membership, accessing 
current evidence-based literature, and awareness of current trends 
in healthcare. The middle manager must learn how to value staff 
creativity, embrace vague ideas, establish collaborative relation-
ships, as well as support staff in taking calculated risks in imple-
menting improvements. Most importantly, the middle manager 
allows staff to fail and supports learning, growth and develop-
ment, and the journey of improving outcomes [5].

 Story

Nurses complained about the fast-paced nature of the postsurgical 
inpatient unit. They often experienced slow mornings with a low 
census and busy afternoons on the same day. This due to patients 
being admitted and returning from early morning surgery. Nurses 
became dissatisfied, and the unit’s budget was impacted with 
increased salary and wages due to nurses leaving past the end of 
their shifts resulting in overtime. Staff complained about being 
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unable to take lunch breaks, as well as the inability to leave work 
on time at the end of their shift.

The unit’s shared governance decided to take on the challenge 
to address this issue, met a few times, and determined strategies to 
be implemented to resolve this issue. These strategies included 
enhancing time management competency for all nurses and 
implementing creative staffing patterns. The shared governance 
team determined that nurses could increase time management 
skills by beginning and documenting discharge teaching upon 
admission and supporting staff commitment to real-time docu-
mentation at the bedside. These changes allowed nurses to spend 
more time at the bedside with patients and families.

Mary collaborated with the staff to address this issue and deter-
mined the unit was able to change two vacant RN positions’, work 
hours, and core job functions to address this need. These two 
nurses worked Monday to Friday from 1 pm to 9 pm. Two posi-
tions were created, approved, posted, and filled with two experi-
enced nurses looking for a nontraditional schedule. Nurses filling 
these positions met the criteria for parking onsite, which was a 
benefit of the new positions. These positions met the needs of both 
day and night shift nursing teams. Nurses filling these positions 
were responsible for assisting with discharges, admissions during 
a shift change, break coverage, meeting coverage, and serving as 
a resource for novice staff members.

These changes increased staff satisfaction, as verbalized by 
nurses, with support for meal coverage, nurses being able to leave 
on time at the end of a shift, and support provided for staff recently 
off orientation. The unit experienced a significant increase in their 
NDNQI Press Ganey scores for the Practice Environment Scale 
subscale and Staffing and Resource Adequacy. The mean score 
for Staffing and Resource Adequacy improved by 2%, outper-
forming the unit and hospital mean scores. The two subscale 
questions with the most significant improvement included (1) 
adequate support services allow me to spend time with my patients 
and (2) enough staff to get the work done.

Mary, the nurse manager, also noted a reduction in salary 
expenses due to decreased extended shifts and overtime. Salary 
expenses for extended shifts by nurses decreased from an average 
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of 220 hours ($6600) to 30 hours ($900) per pay period with an 
annual projected savings of $148,000. Mary generated reports in 
the timekeeping system in order to identify the few nurses who 
continued to have extended shifts and reach out to provide them 
targeted time management support so they could leave on time at 
the end of the shift.

 Motivation

Middle managers should understand that the complexity of the 
healthcare environment results in an endless amount of work to be 
done. They also understand that frontline staff ultimately are the 
individuals who make the work happen. Once an opportunity for 
improvement is identified, a key indicator of success is the man-
ager’s ability to motivate staff, overcome resistance to change, 
and sustain the motivation and outcomes. Transparent communi-
cation, sharing of responsibilities, celebrating even the small 
wins, and sharing the workup and across the organization contrib-
ute to fueling motivation across all staff.

Fostering motivation takes time and assessment, and factors 
underlying motivation may vary from one person to the next. A 
customized approach requires creativity and out-of-the-box think-
ing. The use of rounding, providing real-time feedback, and iden-
tifying frontline champions are all tactics that can be used to boost 
motivation and sustain ongoing interest in quality improvement 
projects and initiatives.

 Story

Grace and Karrie are both staff members of the same department. 
Grace serves as a shift leader, and Karrie has been a staff associate 
for a little more than a year and is just beginning to scratch the 
surface of showing confidence in her customer service skills. She 
also recently became more involved in department projects to 
increase customer satisfaction. During leader rounds, the manager 
and shift leader made purposeful touchpoints with both staff and 
patients to facilitate meaningful dialogue and face time. It was 
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during these rounds that the manager stopped to compliment 
Karrie on her increased confidence level and the wonderful feed-
back she received about her communication style and compas-
sionate personality. She found this the perfect opportunity to share 
her ideas about a particular infant swaddle blanket she felt was 
worth investing in based on her conversations with patients and 
the most recent literature she read about the importance of repli-
cating a secure environment for newborns and infants.

Grace supported Karrie’s idea and shared her thoughts and the 
feedback she received from customers sharing their dissatisfac-
tion with traditional style receiving blankets and the difficulty 
parents have replicating the hospital-style swaddle. The manager 
recommended that Karrie and Grace lead a department initiative 
to critically assess the effectiveness of the current receiving blan-
kets compared to the use of waffle blankets or muslin wraps now 
available in stores along with a cost comparison. With the full 
support and guidance from the unit manager, both Grace and 
Karrie were able to make contact with members from the purchas-
ing to launch a trial in the department along with a cost analysis to 
present to other staff members and a small group of customers.

This example shows the importance of using a process to make 
meaningful touchpoints with staff to engage in conversations that 
relate to their everyday work. It also highlights the opportunity to 
allow staff to lead the work that will initiate change to improve 
outcomes. The motivating factor is the manager’s guidance and 
ongoing support for staff to make a difference and be seen as a 
change agent.

 Sustaining Improvement

The most effective method to sustain improvement is through 
making quality improvement a part of the daily routine or stan-
dard work and policies as appropriate. Managers want to avoid the 
perception that sustaining improvement is another task that is 
being added to their already busy day. After repetition, change of 
culture, and buy-in from staff, sustaining improvement can be put 
into “autopilot” mode that works on its own and only requires a 
spot check or recalibration at identified points in time.
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The use of known sustainability models can be a helpful tool if 
you are looking for a more formal approach to sustainability. Still, 
simple tools such as performance boards, process control boards, 
and improvement huddles are just as effective. The above tools 
are used to help with keeping staff members informed of the work, 
progress, and successes. These tools also provide the opportunity 
to elicit involvement and feedback from others. As the middle 
manager, the responsibility is to provide support, ensure those 
who are affected by the change are engaged, serve as a resource to 
foster ongoing interest in quality improvement, as well as reward 
and recognize efforts. Middle managers engage staff in order to 
demonstrate that their work is valued, which allows staff to par-
ticipate in decisions, leading to improved staff retention. Retaining 
high-performing, knowledgeable staff is vital in sustaining qual-
ity improvements.

 Summary

The middle manager role is critical to an organization’s success in 
implementing quality improvement changes and obtaining favor-
able outcomes. This individual, working closest with frontline 
staff, must possess skills in effective communication, leading 
change, overcoming obstacles and resistance, collaboration, and 
sustaining changes and outcomes. The middle manager role is 
critical in creating a flexible work culture, being open to new pro-
cesses and technologies, committing to improving care for patients 
and families, and understanding the positive impact a positive 
work culture has on staff satisfaction and employee retention.
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 Introduction

Anyone working in healthcare  – from executives to mid-level 
managers to frontline staff – knows that organizations today invest 
heavily in process improvement efforts. But frequently, these 
efforts fail to deliver on their objectives. In my 20 plus years in 
healthcare, I have encountered many detailed processes that 
appeared sound, but, in reality, they were flawed and ineffective. 
The problem often lies in developing and implementing processes 
without involving all parts of the organization. Sure, if you are a 
medical professional, a physician, a nurse, or a researcher, quality 
improvement (QI) principles have been a regular part of your 
training and experience, and you are likely skilled in assessing 
processes and making improvements to them along the way. 
However, as support services professionals know well, healthcare 
institutions do not consist solely of medical personnel or adminis-
trative staff with advanced degrees.

Critical to any operation is the staff in areas such as housekeep-
ing, food and nutrition, and security. Medical and nursing staff in 
the operating room (OR), in intensive care units (ICUs), or the 
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emergency department (ED) may be skilled in evaluating and 
improving processes for their units, but what about the necessary 
processes that support medical and nursing staff? For instance, 
hauling waste out of the facility, or effectively cleaning and turn-
ing over rooms when a patient is discharged, or expediting food 
delivery to a patient in an inpatient unit? Who is responsible for 
improving these processes, and how do they go about it? Is the 
expectation that everyone understands statistical analysis or is six 
sigma black belt certified? One thing is certain: all processes, 
regardless of the department or work unit in a healthcare organi-
zation, can and should be improved. This obligation – to improve 
processes for our patients, families, guests, and employees – is 
shared by executives, management teams, and staff, alike, across 
an organization. I know that patients and families deserve it!

The fact that processes often are interrelated is another reason 
that we must consider nonmedical teams in our QI efforts. Waste 
and inefficiencies in one area have the potential to effect another 
in a significant way. Think of the patient discharge process as an 
example. We know that for a hospital to make room for a newly 
admitted patient, it must first complete the timely discharge of 
another patient. For timely discharge to occur, the medical team 
must write an order that is then implemented by the nursing team. 
In pediatric institutions, we often find that if discharges occur 
around mealtime, patients and families want to leave after the 
meal is served. The food and nutrition department becomes part 
of the process, and they must deliver the meal on time, if not early, 
so that the discharge is not delayed. Once the patient or family is 
discharged, housekeeping staff must respond quickly to clean the 
room and make it available for the next patient. These individual 
teams’ processes are interconnected, and a gap or delay in one 
area has a negative impact on others downstream.

Any process is only as good as its weakest link. Medical and 
nursing teams may have efficient, tight processes, but once they 
rely on other departments to fulfill certain tasks, their hard work 
may be for naught. How do you get all processes to function 
smoothly? Your organization might be eager to educate all 
employees, including support services staff on statistical 
 probabilities, central lines, upper and lower limits, tack times, and 
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identifying kaizens. That may work well for some staff. But for-
mal training programs may not be effective for many employees 
whose postsecondary education has focused on vocational, tech-
nical, or occupational training. Instead of delivering more train-
ing, one will need to take this complicated information and make 
it relevant to your audience.

We know from research that quality improvement is funda-
mental to an organization’s overall success. We also know that in 
order to have a real impact and change the culture at all levels, we 
must focus holistically on every aspect of the business while 
engaging all employees in the effort. It is the only way you can 
change the culture to one that will always put quality and safety 
first to achieve the best possible outcomes for our patients.

In this chapter, we will explore this question: What is the best 
way to instill a quality improvement culture across all disciplines 
in a health system focusing on clinical support services?

 The Journey

I learned about the importance of quality improvement in my first 
healthcare job as a clinical nutritionist working in the Lower East 
Side of Manhattan. I had just joined Rivington House, the nation’s 
largest inpatient facility dedicated to the treatment of HIV/AIDS 
patients. It was 1997, and HIV/AIDS was still ravaging lives 
across the country. Patients, both male and female, often were 
admitted to Rivington House with a body mass index as low as 13 
and an extremely poor prognosis – anything below 18.5 is consid-
ered underweight. I vividly remember one female patient, Liz, 
who was about 5 feet 6 inches tall and weighed only 60 pounds. 
She had lost so much muscle mass that she was severely con-
tracted. In my role as a dietitian, I had to work closely with the 
nursing team, the physician, and the pharmacist on Liz’s treat-
ment plan. I was responsible for calculating the formulas for both 
intravenous nutrition and tube feedings and communicating that 
information to the rest of the clinical team. There needed to be a 
way that the clinical staff could supply nutrition to patients when 
the dietitians were off duty or busy with other patients. Liz had to 
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receive nutrition as quickly as possible, and each patient had dif-
ferent needs. The pharmacist and I worked collaboratively to cre-
ate a form that could be used to determine the exact recipe of 
nutrients that the nurses would supply to patients. It was a matter 
of plugging in the right information, and the formula could be 
calculated easily. We trained the clinical staff at Rivington House 
on how to use the form, which soon became an essential part of 
our operations. This new process demonstrated to the staff how 
one small change could make a big difference in care and out-
comes.

As you consider how to instill a quality improvement culture in 
your organization, you will need to begin your journey by impart-
ing a few concepts to your teams. The question is not whether to 
educate the staff on these critical topics, but how to go about it. 
No matter our level of education, most of us value knowledge, 
especially when we believe it will benefit us, produce better 
results, or make our work a little easier. How we acquire that 
knowledge can vary. For some, it requires the right environment – 
one that is supportive, nonjudgmental, and free of blame. It is 
worth spending the extra time and effort to create an environment 
that is conducive to your team’s learning.

To help staff understand and use these concepts in their day-to- 
day tasks, you will want to provide clear and straightforward 
explanations. The staff will want to understand the reasons for the 
process, its components, and how to monitor it effectively to know 
that it is yielding the right results. One way to do that is to display 
progress measures prominently on QI boards in staff lounges and 
corridors (Fig. 13.1). These techniques will help you raise aware-
ness and understanding of the concepts and give employees a 
greater sense of responsibility and accountability for QI. It is how 
you create an appetite for change to transform the culture. 
Healthcare leaders frequently believe that cultural transformation 
is a top-down initiative. It may start at the top, with the CEO or 
senior leadership team’s vision, but culture takes shape at the 
frontline, where the employees interact with each other and with 
patients, families, and guests.
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 Determine Baseline Knowledge

What is the best approach for teaching these concepts to house-
keepers, food service staff, plumbers, electricians, and security 
officers? First, ensure the staff understands key terms. Team 
members must speak the same language. You need to perform a 
needs assessment to gauge a group’s level of understanding. This 
can be done by asking questions at team huddles, meeting with 
union or group leaders, and meeting one-on-one with individuals. 
I would gather these responses and chart them on a whiteboard in 
my office. Despite a lack of training or formal education, the staff 
may be familiar with some of the concepts. Your assessment can 
help you determine how to tailor any instruction, where to provide 
general information, and where to give in-depth instruction.

Don’t underestimate the staff – they will surprise you. One day 
last year, I was speaking with the housekeeping team about our 
organization’s retirement plan. I was pleasantly surprised to learn 
that most of the staff had a good knowledge of investment terms, 
such as risk, future value, and compounding interest. This 

Fig. 13.1 Quality improvement board from the environmental services 
lounge at Children’s National
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 surprised me because the majority was not contributing to the 
plan. Although the knowledge was there and they understood the 
benefits, contributing to the plan was too difficult for many of 
them. After covering monthly bills and feeding their families, 
they had little left to save for retirement. This chat with them 
showed me that you should never assume you know what others 
know. This was also evident when we assessed the group’s under-
standing of quality improvement theories and terms. As predicted, 
the group’s knowledge followed a bell curve, with some staff well 
versed in the terminology, many others slightly familiar, and a 
smaller group that was new to the concepts.

 Create a Lesson Plan

The next step is to develop a lesson plan to structure learning. 
Your plan should be clear and concise and not overwhelmed with 
jargon. As much as possible, it should include the use of colorful 
visuals and you can share by projector or LED monitor. Graphs, 
charts, photos, and illustrations are all helpful. Long verbal expla-
nations of concepts and text-heavy slides are not. I have found 
that the best way to get a point across is to tell a story, especially 
when you make it relevant to the group’s experience.

To explain to my staff why it was so important for the hospital 
to admit patients quickly, I relied on my own experience as a par-
ent. We work in a children’s hospital, and the majority of my staff 
are parents or grandparents. Some had used the hospital’s services 
for their kids. It was apparent to me that this connection had to be 
leveraged. “Imagine that the patient who needs to be admitted is 
your child or grandchild,” I began. “How would you feel about 
waiting forever in the emergency room or waiting room?”

Then I shared my personal account with the team. My son suf-
fered from severe eczema when he was younger. During one bad 
flare-up, when we felt we had lost control of his care and treat-
ment, we rushed him to the hospital where I was working at the 
time as the leader of support services. This is a highly respected 
institution in the community, and families travel from other parts 
of the state to bring their children there for care. I knew and 
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trusted the caregivers there. My son’s skin had become infected 
with staph, and as soon as the clinical team laid eyes on him, they 
told us he needed to be admitted for steroidal and antibiotic treat-
ment. However, there were no inpatient beds available. So, we 
had to wait in the crowded emergency department for almost half 
the day.

When we finally arrived at the room and saw the admitting 
physician, she explained the treatment plan. Within 24 hours, he 
was doing much better and on his way to recovery. The wait had 
added to our anxiety. Housekeeping would come to my son’s 
room twice daily, first in the morning to clean and then again in 
the afternoon to empty the waste bin and asked if we need any 
additional services. Everyone was very polite, but I knew that the 
processes were fragmented because whenever we asked for some-
thing, the time it took to respond to our request was inconsistent. 
An explanation was always given, but service varied depending 
on the time of day and service required. Food and nutrition 
responded promptly, but facilities took a while, or vice versa. A 
process cannot be effective if it is applied inconsistently.

I provided my feedback to the unit and emergency department 
nursing directors, both of whom I considered to be friends. 
Although I was nervous about sharing the feedback, I discovered 
that they actively listened to what I had to say without being 
defensive. They genuinely wanted constructive feedback.

I was careful, however, to begin with the positive parts of my 
experience. I had learned about the importance of starting with the 
positive from coaching exercises in the many different leadership 
development programs I had attended, including some facilitated 
by the Arbinger Group, Studer Group, Disney Institute, and the 
Ritz Carlton Customer Service Training. It was easy to share 
favorable feedback because the majority of our experience was 
excellent – for example, my son loved the food! While he wouldn’t 
eat waffles at home, he gobbled up the ancient grain waffles they 
served. He adored the nurses and housekeepers, who were 
friendly, respectful, and very considerate of our privacy. They 
would always knock at the door and ask permission to enter. The 
physicians, nurses, and nurse assistants, alike, were patient and 
caring, and I knew they always had my son’s well-being in mind. 
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With all that was going right at the hospital, they needed to fix a 
few processes to ensure these inconsistencies would not over-
shadow the team’s great work.

Sharing stories with my staff helped as I use my stories to illus-
trate the point that the right processes can reduce the variability 
within an organization. The story brought the concepts home for 
the staff. They understood that it may be challenging when we are 
always asking them to make improvements – it’s something our 
leadership focuses on constantly. The team now realizes that if we 
incorporate quality improvement and process improvement meth-
odologies in everything we do, it will become part of our every-
day work. When process improvement becomes a habit, a regular 
part of our work, it will be much easier to achieve our goals. When 
we get to zero surgical site infections, zero pressure injuries, zero 
readmissions, zero late trays, zero faulty lights, and zero soiled 
linen, we will know we have succeeded. All these zeros may one 
day translate to 100% patient satisfaction.

Patient satisfaction scores are receiving even more attention 
lately because of the way hospitals are reimbursed for care and 
now rewards or penalties are given to healthcare institutions based 
on their patient experience scores. Thus, improving patient satis-
faction now also means improving an organization’s reimburse-
ment and its bottom line.

 Educate in Real Time

Now that you have performed a needs assessment, identified gaps 
in knowledge, and established a plan, it’s time to teach the mate-
rial. You will want to present your content in a way that is interest-
ing and easily understood.

Initially, you may have some short in-person sessions, but tra-
ditional classroom training does not work well for support ser-
vices staff. Instead, seize on opportunities to explain QI concepts 
as they present themselves. Housekeeping staff who disinfect 
rooms every day know that despite a strong track record of prop-
erly cleaning rooms, there are occasional gaps. A patient may find 
breadcrumbs on a chair or debris in the shower drain. How were 
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these things missed? I once posed this question to my staff: “How 
would you like to visit a hotel or a hospital and discover these 
items in your room when you arrived?” They agreed unanimously 
that they would be upset. So I asked, “How do we ensure that this 
does not happen here?” Someone in the group mentioned having 
a list of all the items that are supposed to be cleaned in the room. 
It was a great observation. “Is there such list, and if not, who will 
put it together?” Management? Not necessarily. Management can 
lead the conversation, but it’s employees on the frontline who 
must provide input into the development of the checklist and any 
tool they will be using. They know patient rooms like the back of 
their hand and interact with patients and families daily. If you are 
a support services leader, your critical step here is not convincing 
your leader that you want staff input, it’s persuading your front-
line managers that the opinions of the staff are not just nice to 
have – they are essential. Your job is to get mid-level managers 
and supervisors on board and sharing in the belief that staff input 
and feedback is key. The wisdom of the crowd is far superior to 
the arrogance of one individual; I often solicit input from my 
managers and frontline employees, and they continue to exceed 
anything I could have conjured up by sitting behind a screen on 
my desk.

Another critical component of educating in real time is making 
sure your approach is inclusive of all staff – from all backgrounds, 
perspectives, and abilities. I once had the pleasure of working 
with a young man with special needs named Jonathan, who was 
part of our food and nutrition team, working with the dish clean-
ing crew. His responsibilities included testing the pH levels of 
cleaning solutions to ensure dishes were properly disinfected, and 
he needed to document the testing. Despite his developmental 
challenges, Jonathan was able to make the testing and documenta-
tion part of his regular routine because of the approach the team 
used to impart the concepts to him in real time. With Jonathan, we 
relied on systematic verbal reinforcement from department lead-
ers and peers, as well as one-on-one conversations with his super-
visor, Maria, with whom Jonathan had a special bond. She had 
taken him under her wing from his first day, and he trusted her. 
After about a month of message reinforcement, Jonathan had 
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incorporated the pH testing and documenting into his routine. So 
when The Joint Commission reviewed our handwritten records, 
they asked to interview the employee whose name was on the 
logs. Jonathan shined, during the interview explaining in clear 
terms to the Joint Commission the importance of what he was 
testing and what he was documenting.

 Checklists

Checklists are a great QI tool when designed carefully with input 
from staff and guidance from management. Once created, a 
checklist should be reassessed periodically to ensure it is still 
accurate. Processes change over time. Let’s say, for example, if 
you add a new ultraviolet disinfection treatment to your room 
cleaning process, you’ll need to add that step to your checklist. A 
checklist needs to be customized for a particular unit or area. 
Something that was designed for an inpatient unit might not work 
in cardiac care or perioperative areas.

Checklists are valuable as long as they are used. You can create 
the best list imaginable, but it won’t matter if it’s never operation-
alized. If the checklist isn’t practical, it won’t be used. Ultimately, 
staff is less likely to use a checklist they have not helped create. 
The more time you spend involving team members in a checklist’s 
development, the more likely they’ll put it to good use.

Make tools, like checklists, easily accessible. The language 
you use should be simple, and the tools should be shared at hud-
dles, posted on boards, and made available electronically. When 
staff is on duty, helping patients on the floors, digital access is not 
always possible, so have laminated copies available. You can post 
laminated checklists in the kitchen, breakrooms, and on safety 
and quality boards. You can also place them on housekeeping 
carts. Consider color-coding items to make it easier to identify 
types of tasks at a glance. When it’s a long checklist, with numer-
ous steps, label critical steps in red and any optional or infre-
quently used steps in black.

Early in my career, I worked for a management firm that used 
checklists at every opportunity to conduct its business. That was 
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great for those of us who were new to the company, but these 
same checklists became cumbersome for people who had been 
with the company a while. Their checklists were comprehensive, 
but often too long, and hampered efficiency. One organization I 
worked for had a nightly checklist for supervisors that included 
more than 40 items. Just completing the checklist occupied most 
of the shift, leaving little time for engaging with and supporting 
the staff. Evaluate your checklist frequently. Identify critical steps 
and eliminate duplications or unnecessary items. Your checklist 
should be a valuable tool, one that can even save lives – but it 
doesn’t have to be onerous nor lengthy.

As the saying goes, a picture is worth a thousand words. Try to 
summarize your checklist steps using simple images instead of 
text. You’ll notice, for example, that instructions for properly don-
ning and doffing personal protective equipment invariably include 
images. During the COVID-19 pandemic, hospitals developed 
instructions with both still images and videos to ensure the proce-
dures were clear to everyone. You can incorporate visuals into 
your checklists using icons.

 Plan-Do-Study-Act

Another helpful device is the use of plan-do-study-act (PDSA) 
cycles. PDSA cycles allow you to try out (or practice) a chance to 
see how it will work (study it), should it be implemented broadly. 
Through the cycles, you can quickly learn about the likely success 
or potential failures of a planned change and use the process to 
modify your plan as needed. In our environmental services depart-
ment, we struggled to get staff to return soiled microfiber mops 
for reprocessing. At the end of the day, soiled mops are deposited 
at a central location where our vendor would pick up the bins full 
of used mops, take them to a cleaning facility, and return them to 
our facility the following day. Thus, if 1000 mops were delivered 
that day, it stands to reason that 1000 mops would be returned the 
next. However, that never happened for us, and our inventory of 
clean mops diminished over time.
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We decided to conduct a relatively easy PDSA cycle and fol-
lowed our protocol of asking frontline staff (PLAN) for input. The 
employees appreciated being involved in the process. They identi-
fied a number of reasons why microfiber mops were not being 
returned. When the mops are distributed to staff at the beginning 
of the shift, they are dry and lightweight. Conversely, at the end of 
the day, the soiled mops are wet and heavy, not to mention messy. 
Unless we provided them with a simple, efficient way to return 
the mops to the point of collection, the staff found the task overly 
burdensome.

They asked if they could return soiled mop heads to a desig-
nated location on the floor where they worked instead of hauling 
them to the central location. Why couldn’t we create a return 
point on every floor? There was only one way to find out if such 
a strategy could work: to add a collection bin at an agreed-upon 
location on each floor and have staff drop off their soiled mops 
at the end of each shift (DO). Collection bins were relocated, 
and staff instructed to bring soiled mops to the gathering point 
on the floor. Very quickly, we realized that staff were indeed 
bringing the mops to the new location, but rather than placing 
soiled mops in the bins, mops were discovered around the bins 
and on the floor (STUDY). We discovered that the collection 
bins had a small slot on top where mops were to be placed; the 
rest of the bin was locked. When we asked staff why the mops 
were not placed inside the bin properly, we discovered some-
thing interesting; soiled mops were collected in plastic bags, and 
the entire bag was brought to the soiled bin collection location. 
The bag full of mops did not fit through the slot. Frustrated and 
tired employees at the end of their shift, staff did not want to 
take the mops out one by one and place them in the bins. We 
could hardly blame them for not wanting the extra tasks that 
meant handling soiled mops again at the end of the shift. 
Moreover, this step likely constituted an infection control issue. 
The smart thing to do was to drop the entire bag of soiled mop 
heads next to the return bin.

We knew we had to improve the proposed process, which 
brings me to the last step (ACT). We continued to place the soiled 
return bins on the floors, but now we unlocked and opened the top 
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of the bins, so the opening was more expansive, making it easier 
to drop the bags into the bins. This was a simple PDSA cycle that 
allowed us to plan, execute, assess, revise, and implement a new 
procedure in 48 hours. We could very quickly see if the new pro-
cess worked, and if not, what additional changes needed to be 
made to help it succeed. The critical step here is timely feedback. 
There is no need to observe the process for days on end. Make 
some prompt observations, ask for quick suggestions from front-
line staff, and proceed accordingly while continuing to observe 
and plan and implement the next steps.

 Make Your Data Visible

Another step to successful QI is making the data available and 
visible to all. From the CEO to the housekeeper who cleans the 
nursing units, we all need access to the same data. Graphs and 
tables are prominently posted in our environmental services 
lounge. Data on bed turnaround minutes, hand hygiene, total 
operating expenses, supply costs, and patient and employee 
engagement scores are all posted in the department’s QI board. 
The goal is for every member of the team to be able to understand 
the graphs and speak about the data. Not all employees can elabo-
rate on every detail, but most are comfortable speaking about key 
points. All team members working in the inpatient nursing units, 
as well as our discharge team, can talk about the bed board and 
improvements we have made in turnaround times. Our storeroom 
clerk can speak about the steps taken to better control supplies and 
inventory. Other members that are regularly audited by infection 
control staff feel comfortable talking about hand hygiene or PPE 
utilization and processes.

It is critical that you also share the data and any metrics 
related to your team’s progress with your leadership structure. 
Invite them to see the performance board displayed in the 
department and to share in your successes and setbacks. Better 
yet, have one of your frontline managers or staff discuss the 
team’s latest efforts with them. These types of interactions pro-
vide an opportunity to not only impress your leaders but also 
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promote and advance your staff. Successful organizations are 
the ones that can find and develop talent from within.

The QI message boards proved extremely useful during the 
COVID-19 pandemic. With social distancing measures in place, 
we could not conduct in-person huddles with the staff the way we 
had become accustomed to. The inability to not meet in person 
hindered the flow of information. Our education coordinator 
thought we could use the boards in the department to communi-
cate COVID-19-related updates regularly. Any updates or news 
we wanted to share on COVID-19 data, processes, or procedures 
would be posted on the same board in the lounge. It became a one- 
stop shop for staff messages ranging from CEO announcements, 
to details on free Uber rides to work, to resources for mental 
health services. All this information was shared through the 
COVID-19 communication board and it became a permanent, 
invaluable tool.

 Specialized Software

At Children’s National Hospital, leaders have the opportunity to 
participate in a quality improvement program called QuILT 
(Quality Improvement Leadership Training). During the program, 
they learn about several useful QI tools and how to develop and 
track QI projects. They quickly discover that to track and improve 
processes, you must have good data. Without accurate and reliable 
data, you can’t effectively track your progress, much less show an 
impact. As was mentioned earlier, the use of data is critical for QI 
tools, like PDSA cycles.

Tracking and analyzing trends such as patient throughput are 
essential for our department and especially support services 
departments. An analysis of throughput can show you how quickly 
patients are admitted, transferred, or discharged within the hospi-
tal. With so many patients admitted every day, and with a finite 
number of beds, it’s vital that the process to admit and track new 
patients and patient flow be as smooth as possible. It can have an 
impact on your organization’s reputation and financial perfor-
mance. At Children’s National, we tend to be at or close to 
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 capacity most of the year, which is usually a good problem for a 
healthcare system to have. This requires accurate, timely, and eas-
ily accessible data. Bed tracking applications can help, but not 
every organization has the luxury of investing in this type of soft-
ware. For those that have it, the software provides a plethora of 
data, though some customization may be required to get to the 
specific information you need.

Good data can inform your decision of where to focus your 
efforts. After reviewing the data, our environmental services team 
identified that we needed to do a better job ensuring hospital 
rooms were cleaned soon after patients were discharged. It showed 
us we were not achieving national benchmarks. We launched a 
project to improve our room turnaround rate. The project required 
a process map and an intervention using LEAN principles. Process 
mapping was critical to understanding the sequence of events that 
occur from the time a patient is discharged to when the room is 
cleaned. As with any QI effort, there is a need for reliable data at 
each point in the process. We developed a process map to under-
stand the flow of patients and resources and to uncover any gaps 
in the process. After a careful gap analysis and educating the team 
on the areas of concern, we were able to increase the percentage 
time that we responded to a vacated room within 60 minutes, from 
less than 50% to over 80% in 12 months. We eventually increased 
the goal to over 90%. Without access to reliable data, the project 
would never have gotten off the ground; we relied on input from 
frontline staff to uncover pain points and identify the reasons for 
delays in the process. Don’t forget to use this opportunity to share 
your efforts and results not only with your direct leader but also 
with colleagues and leaders of other divisions, including the med-
ical staff. After all, these improvements have organization-wide 
implications.

 Pareto Charts

If you are undertaking an important process improvement project, 
you will need an executive sponsor. Typically, this happens early 
in the project’s development. Without executive support, many 
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projects fail, so it is an important consideration. If they approve of 
your proposals and plans, executive sponsors will champion your 
efforts with their peers, giving your project a greater chance for 
success. The use of data is one way to garner support from your 
executive sponsor and broader leadership team. Leaders use data 
to inform their vision and drive sustainable outcomes. Pareto 
charts can be very useful in bolstering your position or argument.

Looking at a multitude of numbers can be confusing for any-
one trying to decipher meaning and develop insights. That’s why 
it is important to take the time to create graphs and charts that 
make your point for you in a clear, visual way. Once you see a 
graph or some other visual representation of data, you often real-
ize that the truth of the data is staring straight at you. I’ve often 
had epiphanies when seeing data displayed in a Pareto Chart.

A Pareto chart is a type of graph that includes both lines and 
bars that allows you to examine the frequency of events. Pareto 
charts are a simple way for a project to identify the most frequent 
defect, complaint, or another factor that can be categorized and 
quantified. At Children’s National, we regularly use Pareto charts 
(Fig. 13.2) to illustrate relationships between variables and iden-
tify the “culprit” or problem area (i.e., where we should be focus-
ing our attention). Pareto charts allow you to quickly show these 
relationships, and they are very effective when you are trying to 
steer a discussion or persuade leadership to approve a decision.

In one recent example, the senior leaders at Children’s National 
were discussing employee injuries and the costs associated with 
them. They asked our team to research the problem and find some 
solutions. We knew that we needed to conduct a thorough analysis 
and provide accurate data. We also recognized it was essential to 
present the information to leadership in a way that helped them 
draw the right conclusions and make good decisions.

The problem centered on a recent uptick in the DART rate at 
Children’s National. The DART (Days Away/Restricted or Job 
Transfer) rate is a calculation that describes the number of record-
able employee incidents that resulted in days lost, restricted days, 
or transfers due to work-related injuries or illnesses. The first 
question here was “why was this happening?” and then “what can 
we do to address the problem?”
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We needed data to learn more about the issue. With the help of 
a Pareto chart, we could determine where the defects might have 
occurred most often and where the organization should focus its 
resources. The data showed that the uptick in the DART rate was 
partially due to an increase in the number of employee slips, trips, 
and falls. We presented the data on the Pareto chart, showing the 
cost implications of the lost productivity, and we effectively con-
vinced leadership that something had to be done.

We investigated further, digging deeper into the data to explore 
how the employee falls were taking place. Using a second Pareto 
chart, we showed that most slips, trips, and falls that resulted in 
lost productivity were due to wet floors (as opposed to objects in 
the pathways or staircases). This data point was crucial to our 
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work because it told us precisely where to focus. Over the course 
of a year, our entire team made this our quality improvement ini-
tiative, and protecting others from wet floors became our obses-
sion. The result of this intense focus was that, after 18 months, we 
had decreased the overall rate of slips, trips, and falls by 34%, but 
more importantly, we had reduced the rate of falls due to wet sur-
faces by 80%. Our work, along with other parallel efforts, cut the 
DART rates by almost 50% (Fig. 13.3).

 Five Whys

As you develop a process map, another technique is quite useful, 
called The Five Whys. In assessing a process more generally, 
you’ll want to explore the purpose behind the actions  – you’ll 
want to simply ask why. Why does this specific step need to 
occur? This questioning strategy is a way of performing a deep 
dive to understand the progression of steps fully and can help you 
develop the best possible solutions. By asking why, you can iden-
tify gaps, eliminate waste, and streamline your map. Not everyone 
is trained or able to perform a full LEAN process map, with its 
specific methodology that includes identifying kaizens and calcu-
lating tack times. Furthermore, in the teams I have led, everyone 
understands how to answer “why” and the importance of this line 
of questioning. However, asking “why” requires no formal train-
ing in a methodology. It can reveal where a process is broken or 
not function as intended. Questioning why must not be superfi-
cial. Don’t just identify the first “why” that comes to mind; it 
might not lead to a solution. Instead, the team needs to continue 
asking “why” until a breakthrough in understanding is achieved. 
Management will not have all the solutions frontline employees 
hold the key. Involve them right away and carefully listen to their 
ideas and their complaints because within their pain points lies the 
potential opportunities to improve. You can pursue the “why” 
when conducting short PDSA cycles, but if you still haven’t found 
your solution, don’t despair. Keep trying a new PDSA cycle until 
you see results.
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 Low-Hanging Fruit

Sometimes you will find that improving your process can be 
costly. For example, we noticed that staff often complain that 
there are not enough housekeeping carts to do their jobs. The easy 
answer might seem to be to buy more carts. But what would hap-
pen if you don’t have the resources (space, financial, etc.) to do 
that? How do you go about fixing the problem? Many times, the 
most straightforward intervention is the one that has the most sig-
nificant impact. There are often many possible interventions 
available to you. First, try those that require limited or no resources 
but have a lesser ask or requirement – the so-called low-hanging 
fruit – and implement those solutions first. If more intervention is 
needed, then your next step might be an action that requires some 
investment. The last possible interventions are those that have the 
highest ask or require a significant amount of resources. Those 
should be left to the end, and for those steps, you’ll likely need 
executive sponsorship. Incremental improvements, which can 
have a very positive impact, can be achieved by going after the 
low-hanging fruit first.

 Stop and Ask a Colleague

There are times your frontline staff, including supervisors, might 
be met with a challenge they have not experienced before or that 
rarely occurs. Are there any just-in-time QI tools that can be used 
to support a positive outcome in these situations? The answer is 
yes. Whether it is related to an operating room team performing 
an operation, an emergency room team treating a trauma patient, 
or a food and nutrition team delivering a tray, team members will 
inevitably experience situations that they might not have encoun-
tered frequently in their careers. Or, it might be a situation in 
which there is uncertainty about how to proceed. What then? How 
do we prepare our teams to deal with the unexpected? These are 
the times where I instruct my team to pause and think critically 
about the situation or reach out to a colleague. When you are in 
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doubt about your next steps, or experiencing a unique situation, 
ask a colleague and verify possible solutions before moving for-
ward. Regardless of the situation, someone in your department or 
your organization likely has experienced something similar 
before. Reach out and ask for advice and confirm that your think-
ing on the matter is correct. Taking the time to pause and consult 
peers or other leaders is crucial here and a simple tool that can be 
beneficial not only in clinical settings but in hospital operations.

 Conclusion

QI provides valuable tools to help support services teams make 
more reliable decisions on complex issues in healthcare. Simple 
QI tools can be used outside the clinical realm; however, it is 
important to remember that not everyone in healthcare is well 
versed in terminology or learns well in a highly academic setting. 
As healthcare professionals, we have the responsibility and obli-
gation to teach all employees in our environment and provide 
them with the best tools so they can improve steps in any process, 
clinical or otherwise. As middle or frontline managers, we have an 
obligation to listen to our staff and hear their ideas, perspectives, 
and grievances. As executives, we should also listen, but expect 
in-depth analyses and thorough reviews and assessment. We 
should ask to see the data and require our management teams to 
use evidence to make improvements. Finally, we should trust and 
support our directors and managers to deliver results.

Processes can be complex, but leaders can simplify the con-
cepts. In a healthy environment and under the right circumstances, 
leaders can teach all their support services staff simple QI con-
cepts that can be used in everyday situations. Tools, such as PDSA 
cycles, QI boards with easy-to-understand data, asking The Five 
Whys, using Pareto charts, and pausing to ask a colleague for 
advice, can all help achieve the desired aim. Remember that all of 
our employees deserve continuous education that helps them 
improve. In fact, they are hungry for it. We owe it to them and to 
our patients and the community to keep learning and growing and 
to share our knowledge. A visit to your healthcare institution 
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should be as smooth and safe as humanly possible, and that means 
preventing anything that can lead to hospital-acquired conditions 
and, at the same time, giving the patient the best possible experi-
ence. A focus on quality improvement can improve outcomes, 
enhance the patient experience, and reduce waste, thereby lower-
ing healthcare costs. To achieve these results, however, QI must 
be embraced by all parts of the organization and at the higher 
levels of leadership. Then and only then will you see a profound 
impact on the entire healthcare system. It begins with the involve-
ment of support services teams.
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Pharmaceutical interventions are a cornerstone of modern-day 
medicine. Whether a patient is seen as an outpatient, inpatient, 
private practice, or emergency setting, the odds are that they will 
undoubtedly need some form of pharmacologic intervention to 
help improve their condition. Pharmacy has evolved through time 
where apothecarial concepts have become modernized through 
automation and technology. Such automation includes but is not 
limited to robotics and artificial intelligence. Pharmacy workflow 
and processes are currently performed with maximum precision 
at high speeds. Quality improvement in pharmacy is a delicate 
balance between efficiency and accuracy. In an attempt to under-
stand pharmacy quality, one needs to understand the value of 
healthcare. Value-based care revolves around the idea of aligning 
all stakeholders of a system towards value delivered to patients 
[1]. Value according to the aforementioned definition increases in 
one of two ways, improving quality or decreasing cost. Cost is 
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easy to comprehend when referring to value; it is most often asso-
ciated with a service or item that is quantitative and tangible. Most 
often society correlates high quality to high cost. This is not nec-
essarily always the case in healthcare. The focus of this chapter is 
to discuss some of the tenets of an effective pharmacy workflow 
designed to give the patient the best pharmaceutical care while 
accounting for cost restrictions.

Figure 14.1 shows the 12-step life cycle beginning with medi-
cation ordering and ending with charge capture. Although every 
step in the life cycle is important, this chapter’s content specifi-
cally focuses on processes within the pharmacy department. 
These include procurement, storage, compounding, dispensing, 
and delivery processes within a hospital pharmacy setting. 
Pharmacy as a profession is designed to cure patients with ail-
ments using pharmacologic interventions. Deviations in the life 
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Fig. 14.1 Workflow of a medication order: the chart represents all steps 
involved in processing a medication order in a hospital setting
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cycle can result in medication delays or may cause medication 
errors. In the United States, preventable medication errors or 
adverse events are the leading cause of death. Although many of 
our hospital systems have safeguards to avoid unintended out-
comes, none of these safeguards are impenetrable. Automated 
solutions and clinical decision support systems are a couple of 
effective ways in reducing many types of errors. Figure  14.1 
above highlights the 12 steps needed to effectively dispense ONE 
medication! Hypothetically, if an institution dispenses 1000 doses 
a day, this presents the hospital with 12,000 opportunities of mak-
ing errors every day. Assuming a hospital is 99.99% accurate, the 
0.01% error rate would still result in 1.2 errors a day which equals 
approximately 40 errors a month, still a very alarming number for 
an ideal institution. We are sure you would agree that this is not 
acceptable for your family member.

 Procurement and Storage

Medication procurement is the act of purchasing and/or acquiring 
medications from a manufacturer or wholesaler. There are many 
variables that impact the success of having an effective procure-
ment program at an organization. Drug shortages have become 
one of the biggest challenges in healthcare. The supply and 
demand ratios of medications have been the most impactful. 
Performance improvement as it relates to procuring and storing 
medications has several aspects to consider. There needs to be a 
system with an approving body to decide which medications to 
procure for a hospital. Pharmacies have to aim to buy medications 
at the lowest possible cost. Lastly, pharmacies must buy the cor-
rect amounts of medications and utilize them before the expira-
tion date to minimize waste.

All hospitals in the United States have a Pharmacy and 
Therapeutics Committee (P&T Committee). This committee is a 
multidisciplinary team and is comprised of clinical providers, 
pharmacists, quality personnel, dieticians, and nurses. These indi-
viduals decide which medications the hospital will procure or add 
to formulary to support the needs of their patients. Medications 
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placed on formulary are decided based on safety, effectiveness, 
and fiduciary responsibility. Once medications have been utilized 
for some time, it is important to measure the safety, clinical effec-
tiveness, and financial status of the medication. This is most often 
achieved by one of two ways, completing a therapeutic class 
review (TCR) or conducting a medication use evaluation (MUE). 
TCRs are often conducted through various drug classes or similar 
medications which often treat the same ailments. An example of 
this is the nonsteroidal anti-inflammatory agents (NSAIDS) con-
sisting of 12 different medications in this class. Some of the med-
ications included in this class are ibuprofen, flurbiprofen, 
indomethacin, etc. Most hospitals would only carry a few of the 
drugs within this class. To carry all 12 NSAIDs would not be cost- 
effective. Conducting an MUE is the best way to determine which 
of the 12 medications an organization would carry. Similarly, 
when conducting an MUE, the following factors are considered in 
Fig. 14.2 [2].

Continuing with the medication use evaluation (MUE) pro-
cess, an established timeframe is determined, and reports are 
extracted to make an assessment. The assessment includes pro-
vider names, specific patient care areas, cost, reimbursement, side 
effects, and inventory control. MUEs determine next steps for the 
medications allowing for novel medications in the same class to 
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Fig. 14.2 Medication use evaluation (MUE) topics
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replace old drugs or simply refine inventory allowing to maximize 
storage space and making sure only the most utilized strengths of 
the medications remain on the formulary and available on the 
shelf.

In relation to the procurement and storage process, physical 
inventory control plays a huge role in the day-to-day activity of a 
pharmacy. Once selected medications have been determined to be 
stocked at a hospital, the quantity and size of products are the next 
variables which have to be examined before evaluation of storage 
capacities. Utilizing tools like the therapeutic class review and 
medication use evaluation can help narrow down exactly what is 
needed for an institution to serve the needs of patient care. Most 
pharmacies do not have the luxury of having spacious storage 
facilities. Therefore, aspects such as size, storage conditions, and 
quantity determine how a purchasing team performs notating the 
real estate constraints of a pharmacy. Some pharmacies have 
turned to automation to help maximize purchasing performance. 
A hospital pharmacy is often faced with an extensive uncontrolled 
inventory when not managed effectively. A space-saving carousel 
storage system can organize, manage, and track medications 
maintaining effective inventory.

The success of utilizing a carousel system to track and main-
tain inventory is solely dependent on how often medications are 
counted accurately. This is with an assumed understanding that all 
employees working with the carousel understand the technology 
and concept of inventory management.

Accurate counts are the mainstays of an effective usage of a 
medication carousel. Although there are many advantages for pro-
curing an automated dispensing cabinet (i.e., carousels) for maxi-
mizing storage capacity and minimizing footprint, there are some 
limitations. Only one operator can access the pharmaceutical 
inventory at a time. Vertical carousels are designed with an open 
matrix when selecting pharmaceuticals. Multiple drugs can be 
stacked on top of each other to maximize space. The end users can 
still have access to a number of medications at one time on the 
same drug shelf and can potentially select the wrong drug that 
may look alike or sound alike. Barcode technology is an essential 
component necessary to prevent making these types of picking 
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errors. Carousels require many of the drugs to be prepackaged 
prior to loading the machine; a barcode scanning solution prior to 
the initial loading and dispensing process is essential.

 Compounding and Dispensing

Let us give an example of the importance of compounding and 
dispensing. One early morning, the phone rings, and the overnight 
pharmacist who is usually calm and collected is hysterical this 
morning because she just realized she overdosed a 9-day-old baby 
in the neonatal intensive care unit (NICU). The pharmacist was 
supposed to dispense 41 mg/0.41 mL of drug for the baby and 
instead dispensed 140  mg/1.4  mL.  Prior to administering the 
drug, the nurse double-checked the product. She realized the med-
ication error and immediately called the pharmacist on duty. This 
is one of many compounding errors a pharmacist can make while 
inundated with work and understaffed. An event like this is what 
is considered a near-miss – the error never reached the patient. 
There are many safeguards one can consider to prevent such an 
error. In an organization where the patient population is mixed 
with adults and pediatrics, one may consider instituting a two- 
person independent check on all pediatric orders. Another safe-
guard can be segregating pediatric pharmacy personnel to a 
specific location or satellite, whereby the personnel are trained 
and accustomed to dosing pediatric patients.

Medication prescribing, preparation, compounding, and dis-
pensing are complicated processes with several persons involved. 
In the pharmacy department, it starts with a procurement special-
ist, inventory coordinator, technicians, pharmacist, and delivery 
coordinators. In nursing, unit secretaries, medication coordina-
tors, nurse techs, and finally nurses who administer the medica-
tions make up the personnel involved in the medication process. 
When a medication is ordered by a provider, it takes both phar-
macy and nursing disciplines to collaborate to execute the order in 
a precise, timely manner.

In order to standardize how long a patient should wait for a 
medication after a physician has ordered it, the Centers for 
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 Medicare and Medicaid Services (CMS) has provided time frames 
to hospitals such that healthcare workers can base workflows 
around meeting the required time for medication administration. 
A routine medication, meaning nonurgent, in a hospital setting, is 
expected to be administered to a patient 1–2 hours after the pro-
vider has prescribed it. A medication ordered with a frequency of 
STAT (an order which needs to be processed or administered 
immediately) has an expectation of being administered within 
30 minutes of being prescribed by a provider. Failure to meet this 
30-minute demand may have a negative impact on the patient. The 
anecdote below is an example of how a STAT medication delay 
was a factor in the demise of a child.

Hypothetically, imagine if you were to receive a call from a 
high-ranking healthcare professional like the chief operating offi-
cer of a hospital informing you there was a medication delay of 
over 4 hours involving an antibiotic for a critically ill patient. This 
medication delay was a result of the inability to locate the medica-
tion in the pharmacy for compounding. This can occur very easily 
in a busy hospital pharmacy. The sick child required immediate 
pharmaceutical intervention within 1 hour to reverse the deterio-
ration. The medication was ordered appropriately by the provider; 
however due to several variables, the medication was not dis-
pensed to the patient timely and contributed to the patient’s 
decline. This unfortunate outcome would lead to a series of inves-
tigations (root cause analysis) in search of opportunities for work-
flow improvements within a pharmacy. These workflow 
improvements would identify bottlenecks which when resolved 
and would minimize negative outcomes. Medication delays are a 
major cause for serious adverse events. Delays can occur during 
any step of the medication use process from writing the order, 
verifying the order, compounding the medication, checking the 
ingredients, delivering the medication, and finally dispensing the 
prescribed medication. Delays in pharmacy are quite common no 
matter what the setting. This hypothetical example is one reason 
we embarked on a quality improvement initiative at our hospital 
examining medication times.

The success of executing a STAT medication timely is depen-
dent on how well frontline workers communicate between all the 
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steps. Communication is essential to drive, change, or maintain 
high productivity when multiple people are involved in executing 
the dispensing of medication in a timely fashion. Communication 
via data sharing is the most effective way to keep staff engaged 
and aware of turnaround time of STAT medications. Utilizing 
tools like key driver diagrams, control charts, and process map 
flows can facilitate performance improvement processes.

Figure 14.3 depicts a data control chart which plots the average 
time medication orders were reviewed by a pharmacist to the time 
the medication was delivered a week at a time. The graph shows 
the pharmacy department’s turnaround time for a STAT medica-
tion that went from being greater than 110 minutes to less than 
20 minutes over a year. The graph measures several variables: the 
gray-shaded areas represent the number of STAT medication 
orders that the department processed over 7 days. The plotted line 
indicates the average turnaround time each week for 1 year. There 
were three distinct centerline shifts in the graph indicating 
improvement in the department’s turnaround time after three dis-
tinct process changes.

A quality improvement (QI) project ensued within the division 
of pharmacy where several inconsistencies were identified. 
Figure 14.4 Key Drivers and Key Interventions diagram outlined 
the QI project. The easiest intervention that had the most impact 
was the sharing of data via electronic mail to frontline staff. The 
amount of time that it took to process STAT medications was sur-
prising to the pharmacy staff. Once the distribution of data was 
assigned to specific staff, there was more accountability in pro-
cessing STAT orders. As represented by the first centerline shift in 
Fig.  14.3, the turnaround time for the department improved by 
60%. The leadership team immediately educated the staff on the 
importance of a quicker turnaround time and enforced that a goal 
of less than 20 minutes’ turnaround time per dose was a priority 
for the department. The leadership also impressed upon the staff 
on making sure safety was not compromised, and measuring 
safety events as a balancing measure was essential to the success 
of the project.

Assuming there is inventory available and readily accessible 
for personnel to execute a STAT order, the process should run 
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smoothly. However, pharmacies do not always maintain proper 
medication inventory. Time perception during this process also 
differs for frontline workers, which often results in mistakes in 
selecting the wrong medications from rushing to process the 
orders. One way to prevent these types of errors is the use of bar-
code scanning of medications. In order to properly retrieve medi-
cations, pharmacy staff can utilize barcode scanning. Some orders 
require compounding during the preparation step. This can add 
more time to the process. Barcode scanning technology can also 
assist in making sure the right compounding formula is utilized 
for the selection of the correct recipe.

Some of the interventions needed to achieve goal in the phar-
macy, in addition to those presented in Fig. 14.5, include:

To gauge how well staff adhered to all dispensing interven-
tions, frequent usage reports were reviewed by operational man-
agers. The reviews resulted in the identification of opportunities 
for increasing efficiency, eliminating problem elimination, and 
encouraging staff when goals were being met. Reports were fur-
ther adjusted to detail specific shifts, individual employees, and 
different days of the week. The reports were also enhanced to 

GLOBAL AIM

SPECIFIC AIM

KEY DRIVERS

Workflow Process

Operational Oversight

Software
Reconfiguration

Communication
Improvement

Supply Demand

To Improve STAT
Trun-Around TIME

Decrease turn around
time of IV STAT

medication orders
at Children’s

National Hospital
from > 110 minutes to

< 20 minutes in 6 
months and ensure

permanent
sustainability

INTERVENTIONS

Update pharemacist, technician, and messengers
workflow – including pharmacist circulator 

Increase leadership visibility – hourly rounding

Optimize Software Queue – training and
monitoring

Implement communication device

Optimize inventory management

Fig. 14.4 Global and specific medication dispensing aims: key driver and 
key intervention diagram. A level of reliability (LOR) 1 (improving opera-
tional oversight and improving established workflow process) was imple-
mented. Overall, department witnessed a 75% reduction in turnaround time 
by May 2020 compared to April 2019
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include hospital census and total number of orders processed to 
account for downtime between STAT medication orders.

 Delivery

A key component of pharmacy workflow is the delivery of medi-
cations. After proper medication verification, accurate prepara-
tion, and dispensing, the next course of action is to ensure that the 
correct medication is delivered to the right patient at the right 
time. Some of the many modes utilized for delivering medications 
to patients include pharmacy messengers, pneumatic tubes, or 
nursing personnel picking up medications for their assigned 
patients.

Although there are multiple modes of delivering medications, 
pneumatic tubes are sometimes the fastest way of getting medica-
tions directly to patient care areas. The process involves pharmacy 
staff obtaining the medication and scanning a barcode on the label 
or medication to track what time the medication was sent to the 
patient care areas. This requires communication and coordination 

Mapping out a workflow 
process and identifying all 
stakeholders’ roles in the 

processing of a STAT order.

Including a pharmacist 
circulator to serve as a 
facilitator to move the 

medication through the 
process. 

Increasing leadership 
visibility, adding camera 

surveillance, instituting hourly 
rounding by upper leadership 
during peak hours, and spot-

checking camera surveillance 
off hours for compliance. 

Optimizing all software 
queues to display a 

compounding timer and 
top of work queues to 

organizing STAT orders to
the expedite processing.

Training all employees 
thoroughly on the STAT 

process.

Installing a physical 
communication device to 

facilitate conversation about 
medications being processed 
thus avoiding unnecessary 

delays

Assuring all STAT 
medications and supplies 

being ordered are available in 
sufficient quantities to avoid 

creating an additional process 
of searching for products to 

process the STAT. 

Fig. 14.5 Measurable interventions to achieve reduction in STAT turnaround 
time in a standard hospital pharmacy
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for the caregiver to receive notification that the medication has 
arrived at the patient care unit. All pharmacy staff members are 
integral in each mode of delivery. Effective communication is 
imperative to the delivery process. Common errors that can occur 
during this process include the following: sending the medication 
to the wrong patient care area, spilling or breaking of medications 
during transport, or lodging of the medication carrier within the 
pneumatic tube within the system due to excessive weight.

Pneumatic tubes are not designed to carry all products from 
pharmacy to patient care areas. A limitation of utilizing the pneu-
matic tube as a mode of transport involves the inability of sending 
medications which require rigorous shaking of protein-based 
medications such as insulin or biologicals. These medications are 
rendered inactive once transported through the high-speed pneu-
matic tube as the proteins become denatured and ineffective. 
Hazardous medications, drugs greater than 500 mL (heavy), large 
containers, and drugs in large quantities require physical delivery 
to patient care areas. Some pharmacies have dedicated personnel 
to complete this task, sometimes referred to as “pharmacy mes-
sengers.” Pharmacy messengers are often tasked to deliver medi-
cations directly to nurses if certain medications cannot be tubed or 
if they are urgently needed. The use of humans to transport medi-
cations is not error-free. This mode requires coordination and 
established processes such that nurses are always aware when 
medications arrive. In addition, nurses should also be aware of 
medications that are placed for retrieval on the patient care area. 
Commonly seen errors in this process include cases where medi-
cations are placed in the wrong patient’s dedicated bin. This leads 
to nurses not being able to find the medication, hence, causing 
delay in administration of the medication.

In 2017, the Cleveland Clinic published an article “Nursing 
and Pharmacy Team Up to Improve Medication Delivery Process.” 
The article highlighted that interdisciplinary collaboration is 
essential in dissecting workflow processes in efforts to change 
common perception and common practices when faced with 
adversity.

Controlled substances require tracking and tracing to establish 
a chain of custody often times requiring signature, return, and 
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receipts of delivery. Most organizations mandate licensed nurses 
to pick up controlled medications for their individual patients. 
Errors that can occur during this process include handing over the 
wrong medication to the nurse; the nurse may not recognize that 
he or she has received the wrong medication and eventually 
administer the wrong medication to the patient. There have been 
real-life scenarios where this has occurred. The standard prior to 
any medication administration is using two patient identifiers, 
such as patient name and medical record number or date of birth.

It has been widely established that some medications require 
immediate delivery after preparation due to the instability of the 
drug. Many injectable medications need to be freshly prepared to 
ensure product integrity by maximizing drug stability duration. 
Ampicillin is a highly effective antibiotic used for treating a wide 
array of bacterial infections that when prepared for intravenous 
administration has a stability period of 60 minutes [3]. Imagine a 
scenario where a pharmacy has in-stock a properly procured and 
stored batch of ampicillin powder for dilution. A patient who 
weighs roughly 100 pounds develops a gastrointestinal tract infec-
tion, and her physician upon consultation with a pharmacist prop-
erly places an order for ampicillin 500  mg to be immediately 
administered to the patient and repeated every 6 hours. The medi-
cation order is prepared and verified by a pharmacist and ready to 
leave the pharmacy. Medications such as ampicillin, with short 
stability, require immediate delivery and coordination with the 
administering nurse to ensure the medication is administered 
while the ingredients are still active. Careful timing has to be con-
sidered to assure the integrity of the product prior to administer-
ing. The American Society of Health-System Pharmacists 
(ASHP), the body responsible for creating the minimum stan-
dards/requirements for hospital pharmacies, recommends a con-
tinuous thorough evaluation of delivery methods as this step is 
associated with huge potentials/platforms for medication errors to 
occur [4].

One way that pharmacies have been able to streamline their 
process is through the utilization of color-coded bin systems. The 
colors utilized in this bin system are similar to the traffic light. In 
this system, red means stop and check, yellow means hold/pause, 
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and green means checked by pharmacist and ready to go. 
Additionally, the bins are labeled with the color of the bins in 
order to accommodate employees who may be colorblind. 
Regardless of the layout of a pharmacy, the traffic light bin label-
ing method facilitates workflow by assuring that only checked 
medications in the green bins are dispensed.

The American Society of Health-System Pharmacists (ASHP), 
the body responsible for creating the minimum standards/require-
ments for hospital pharmacies, recommends a continuous thor-
ough evaluation of delivery methods as this step is associated with 
huge potentials/platforms for medication errors to occur [5].

 Quality Control

Quality control is an aspect of pharmacy that is necessary and 
essential. Due to the complexity of the medication process, health-
care providers involved in the management of medications are 
known to make medication errors. To put this in perspective, one 
must understand the Swiss Cheese Model. The Swiss Cheese 
Model in pharmacy is a series of barriers in place to prevent a 
medication error. Each step, as shown in Fig. 14.6, represents a 
slice of cheese with gaps in our medication management process.

This is a dynamic process, and each hole size changes with 
each medication ordering scenario. When the holes align, a break-
down in our safeguard process occurs, and a preventable error is 

Technical
- poor designs
- deferred maintenance

Funding &
resources

Patient
HARM

Provider
- training
- distractions
- fatigue

Team
- shifting responsibilities
- handovers

Organization
- culture
- incomeplete
  policies

Fig. 14.6 Swiss Cheese Model in healthcare [6]
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inevitable. Medication errors, although frequent, are just one 
aspect of medical errors in the hospital setting. However, not all 
the medication errors lead to actual harm. An error is defined as 
the failure of a planned action to be completed as intended (i.e., 
error of execution) or the use of a wrong plan to achieve an aim 
(i.e., error of planning) [7].

Managing medications face a wide array of challenges, from 
serving the needs of increasing populations to managing supply 
and demand issues. Safeguards that are put in place to mitigate 
errors will forever remain a professional challenge as new health-
care providers enter the system. Ultimately, pharmacies share a 
common goal which is to improve care through robust, high reli-
able quality improvement programs.

A pharmacy must have a system to manage and categorize the 
severity of errors. One example of such system is depicted in 
Fig. 14.7.

Figure 14.7 presents nine categories for categorizing medica-
tion errors as established by the National Coordinating Council 
for Medication Error Reporting and Prevention (NCC MERP) 
Index. NCC MERP is an independent organization responsible 
for addressing causes of medication errors and promoting the 
practices to ensure increased safe use of medications. Medication 
safety must be every pharmacy’s top priority. One may think no 
process is perfect and medication errors are inevitable; however, 
quality controls need to be established where all errors are 
reviewed, tracked, and trended to identify system issues to pre-
vent future errors from occurring. One way to measure medica-
tion errors is to look at the severity of the error. The error grading 
system ranges from A to I. An “A or B” grade error is most desir-
able as this error is termed a near-miss and never reach the patient. 
A grade “C” error reaches the patient, but does not cause any 
harm (see red man displayed in Fig. 14.8). Grades D and E are 
errors where monitoring is required to determine if a patient has 
experienced any harm from the error. Lastly, errors graded F 
through I not only reach the patient but can cause temporary to 
permanent harm up to death.

As presented in Fig. 14.7, National Coordinating Council for 
Medication Error Reporting and Prevention Index, each slice in 
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the pie is depicted by a color. Each color denotes the severity of 
an error: blue, no error; orange, error no harm; yellow, error with 
harm, and lastly green, error causing death [8].

An organization with a strong patient safety culture should 
have many reported near-misses (Grade A errors). A sample snap-
shot of a hypothetical monthly report is represented in Fig. 14.8. 
The figure depicts what the severity chart can look like when one 
properly evaluates its quality control metrics and can easily be 
shared with leadership with the person symbol representing level 
C and above where the errors reach the patients.

Of the 153 medication errors exemplified above, 45% of the 
errors reached the patient but caused no harm, and 55% of the 
errors were caught prior to reaching the patient. The hypothetical 
institution had no event that resulted in any sort of temporary or 
permanent harm to patient. Most importantly, no deaths occurred 
as a result of any medication error. This is a standardized manner 
to convey, at a very high level, many facets about the pharmacy 
process and is easy to interpret for myriad audiences.
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Fig. 14.8 Monthly snapshot of reported events totals by harm category: This 
figure represents a hospital with a strong patient safety culture
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 Conclusion

Pharmacy quality has changed dramatically over time. There has 
been a shift from pen and paper to electronic systems. Quality has 
improved, decreasing cost, and assuring services are measurable 
and evaluative. People, pharmacy’s most prized possession, are at 
the forefront and still on the frontline of the workflow process. An 
effective pharmacy has basic factorial elements, with each part 
being part of a larger whole. There are various departments that 
perform unique and integral tasks. To this end, medication pro-
curement, which leads to receiving, storage, and dispensing, is all 
determined by people and technology. Each segment affects the 
accuracy of how, when, and where the medication reaches its final 
destination. Overall, the ultimate goal of the workflow process is 
patients receiving accurate medication in a timely and cost- 
effective manner. Finally, when the patient receives successful 
pharmaceutical care, our hope is that quality is the underlying fac-
tor, which is sometimes evident but not always apparent. The bal-
ance of efficiency and accuracy is always present in our pursuit in 
effective patient care. Patient safety will always remain the top 
priority.
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 The Question?

Why did you agree to be a board member? This is a simple question 
but one that receives a wide variety of responses. Some answers are 
rather vague and reference things such as “fulfilling our mission 
and vision.” Others refer to “demonstrating our values.” Still others 
get a little more specific and cite things, such as “improve market 
share,” “maintain financial viability,” “be rated as ‘excellent’ by 
external reviewers,” or “be recognized as the employer of choice in 
our area.” While useful, the problem with all of these responses is 
that they miss the singularly most important response, which allows 
an organization to excel. The simple answer for achieving excel-
lence is “to make quality our central business strategy.”

Dr. W. Edwards Deming, one of the founders of the modern 
quality movement, provided board members, senior leaders, and 
managers with guidance on how to make quality the central focus 
of the organization. In his two classic books (Out of the Crisis, 
1992 [1] and The New Economics, 1994 [2]) and in his consulta-
tions with leaders, he offered short provocations:

• What business are you in?
• By what method do you plan to experience improvement?
• Who is responsible for quality?

 4. To understand the aspects of quality that matter to our 
patients

 5. To understand the Baldrige approach to evaluating pro-
cesses and outcomes

 6. To be able to apply Deming’s System of Profound 
Knowledge (SOPK) to any quality improvement project

 7. To be able to explain and apply the IHI Model for 
Improvement

 8. To understand how to interpret statistical process control 
(SPC) charts

 9. To understand the value of organizational celebration in 
healthcare settings
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• Quality is determined by the top management. It cannot be del-
egated.

• Where is quality made? The answer is by the top management. 
The quality of the output of a company cannot be better than 
the quality determined at the top.

In addition to offering challenging provocations, however, he 
also offered practical guidance on how quality should fit into an 
organization’s strategic plan. This is best captured by what has 
become known as the Deming chain reaction shown in Fig. 15.1. 
This diagram grew out of Dr. Deming’s work with the Union of 
Japanese Scientists and Engineers in the 1950s. According to 
Deming [1], “This chain reaction was on the blackboard of every 
meeting with top management in Japan from July 1950 onward.”

What is blatantly clear in this chain reaction is that it begins 
with quality not with “hitting performance or financial targets.” 
This sequence shows the logical consequences of transforming 
management and making quality the organization’s overarching 
strategy for the long run.

Although the chain reaction notion provides a good starting 
point to think about the logical sequence of events required for an 
organization to stay in business and add value to society, what is 

Improve quality

Cost decrease due to less rework, fewer errors
and mistakes, better efficiency

Productivity and morale improve

Attract more customers

Stay in business

Provide more jobs

Add value to society

Fig. 15.1 Adaptation of 
Deming’s chain reaction. 
(Source: Lloyd [3], 2nd 
ed., 332. Used with 
permission from the 
Deming Institute)

15 What Hospital Board Members Should Ask About Quality…



250

needed is a way to move beyond a conceptual model and evaluate 
the specific activities and behaviors that leaders need to support to 
make quality their central business strategy. In 1985, such a 
framework began to emerge. Members of Associates in Process 
Improvement (API) began to develop a template designed to help 
leaders incorporate the philosophy and concepts taught by Dr. 
Deming into the way they managed their organizations. In 1987, 
they formalized this framework and named it Quality as a Business 
Strategy (QBS). The three basic principles behind its develop-
ment are that an organization needs to:

 1. Establish a foundation of continuously matching products and 
services to a defined need of the organization and its customers 
through the design and redesign of processes, products, and 
services.

 2. Perform as a system to achieve this matching of products and 
services with the defined needs as the targets or goals of the 
organization.

 3. Maintain a set of methods to ensure that changes result in real 
improvements to the organization.

The details behind QBS can be found in the publication Quality 
as a Business Strategy [4]. In this and their other related publica-
tions [5, 6], they describe the five activities that leaders need to 
carry out in order to make QBS a reality. The five QBS activities 
for leaders include:

 1. Establishing constancy of purpose in the organization (mis-
sion, vision, and values)

 2. Understanding the organization as a system
 3. Designing and managing a system for gathering information 

for improvement
 4. Conducting planning for improvement and integrating it with 

business planning
 5. Managing and learning from a portfolio of improvement initia-

tives

These five activities can be traced back directly to Dr. Deming’s 
classic chain reaction and his focus on why leaders need to view 
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their organization as a system with many interrelated processes. 
By having a singular focus on quality, all the other links in the 
chain reaction become apparent.

 The Challenge

Population health, Plan-Do-Study-Act (PDSA), clinically inte-
grated networks (CINs), Model for Improvement, Lean, Six 
Sigma, ISO, the jargon involved in addressing healthcare quality 
improvement can be overwhelming and a little foreign to many 
who are not trained in the science of improvement. When leaders 
share data slides at board meetings, they can unknowingly create 
a barrier to sharing their information with, and receiving feed-
back from, capable and engaged board members. These same 
members may be unwilling to challenge the status quo with seem-
ingly irrelevant questions when the sheer overabundance of data 
falsely gives the impression that all is well. Furthermore, if man-
agement is presenting data in the aggregate (comparing this 
month’s average to last month’s average, the average this quar-
ter to the same quarter a year ago, or rating and ranking perfor-
mance indicators with the use of red/yellow/green graphics), not 
only will it convey the wrong impressions but also hinder oppor-
tunities for lasting improvement. So, what questions should 
board members be asking?

 The Foundation for Quality

In 1999, To Err Is Human [7] was published by the Institute of 
Medicine (IOM), highlighting the unnecessary harm that was 
resulting from inefficiencies and gaps in our healthcare system 
structures and processes. Over the ensuing 20  years, a clearer 
focus on quality improvement and safety science has emerged. 
Three decades ago, quality and safety improvement projects in 
health and social service industries were novel or nonexistent. 
Now, the lay public expects continuous process improvement to 
be part of any health system’s daily operations. Dr. W. Edwards 

15 What Hospital Board Members Should Ask About Quality…



252

Deming showed, through his chain reaction concept, that when an 
organization in any sector focuses on improving quality, the end 
result is organizational success, quantified by more business and 
the need for more employees [2]. Dr. Richard Brilli, quality pio-
neer and former chief medical officer at Nationwide Children’s 
Hospital, and others have long said that “Quality is not extra 
work. It is the work” (personal communication). Not surprisingly, 
hospital boards are expected to have statutory oversight for the 
comprehensive quality and safety of the care provided by their 
health system. In this chapter, we will provide an introduction of 
key quality improvement principles that all board members should 
understand in order to be effective in their role. The “Points to 
Ponder” boxes in this chapter represent potential questions 
any board member should ask an improvement team member 
or leader.

Achievement of both internal and external performance expec-
tations cannot be achieved by studying aggregated data and sum-
mary statistics. Manufacturing industries have demonstrated this 
principle for decades. While there are quarterly summaries that 
are used to show how a company is doing in the aggregate, behind 
these summaries are detailed charts maintained by staff and man-
agers that are aimed at diagnosing the variation in their processes 
hour by hour and day by day. Healthcare board members, there-
fore, need to switch their mindsets to begin looking at data from a 
quality improvement perspective, not from an aggregated per-
spective. Board training and development on how to adapt and 
spread a new mindset is essential if new levels of performance are 
desired. Hospital walk rounds on frontline team member activi-
ties, first-hand sharing of patient stories at board meetings, shad-
owing clinicians in their daily patient care activities, interacting 
with patient-family advisory council members, and other direct 
interactions with daily hospital operations are only a few  examples 
of how board members have gained valuable insights about orga-
nizational performance [8].

In summary, the drive for improvement needs to come from an 
intrinsic will to want to improve. Building continuous improve-
ment into an organizational culture can be challenging, but orga-
nizations that have successfully achieved this have flourished and 
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endured. Their patients and their families, team members, and 
communities, all benefit when the organization has constancy of 
purpose and makes quality their central business strategy. 
Identification of opportunities for improvement, with resulting 
solutions through structured problem-solving by frontline team 
members, occurs routinely in such organizations. These ideas are 
vetted, and appropriate resources (i.e., time to work on improve-
ment, as well as staffing and monetary resources) are provided 
when necessary, to ensure their success. Connecting outcomes, 
safety issues, patient and family needs, and organizational priori-
ties with organizational capability and capacity for improvement 
can be facilitated or hindered by a hospital board. A shift from a 
reactive, quality assurance or firefighting approach to quality and 
safety to a proactive and planned approach, aligned with high- 
reliability organizational principles, lights the pathway to success.

 Creating High-Reliability Organizations

Healthcare organizations are being pressured to continuously 
improve the safety and reliability of their processes and systems. 
Boards are being held accountable for making sure that safety and 
reliability are an inherent part of the organization’s culture and 
operations. Yet, the healthcare industry is one of the most error- 
prone industries in existence today. The Institute of Medicine 
(IOM) in 1999 highlighted key issues with safety in healthcare 
settings in its seminal report, To Err Is Human: Building a Safer 
Health System [7]. This was followed by the second IOM report, 
Crossing the Quality Chasm [9], in 2001. A central theme in these 
reports is that healthcare organizations need to become high- 
reliability organizations (HROs).

Reliability refers to the ability of a system to repeatedly pro-
duce a quality product or safely deliver a service, with minimal 
variation. Its applicability to safety and value-based healthcare is 
self-evident. Nonetheless, the attainment of HRO principles can 
be challenging given the complexity of healthcare organizations 
and the desire on the part of many practitioners for total autonomy 
in making clinical decisions. On the contrary, building standard-
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ized reliable systems does not mean the loss of autonomy [3]. 
Weick and Sutcliffe [10] best described HROs as “operating con-
tinuously under trying conditions and having fewer than their fair 
share of major incidents.” Examples of HROs are the airline 
industry, US Navy aircraft carriers and submarines, and the 
nuclear industry. These industries create “mindful infrastructures” 
that track unexpected events, no matter the magnitude, and assess 
their impact on reliable performance. They do this by tracking 
even minute failures, resisting oversimplification of the explana-
tion, building a strong culture of situational awareness, remaining 
sensitive to operations, building and maintaining capabilities for 
resilience when bad outcomes or events occur, and taking advan-
tage of expertise, no matter where the location is, to create timely 
solutions that prevent recurrence of adverse events and errors.

 HRO Frameworks

The F-O-R-C-E mnemonic is used at Children’s Hospital of The 
King’s Daughters (CHKD) to remember the HRO principles 
(Fig.  15.2). The first three HRO principles refer to behaviors 
related to anticipating a safety event in order to prevent their 
occurrence. The last two principles apply after a safety event has 
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occurred to contain the event. As an example, an imaginary hospi-
tal system, known as the world’s most reliable hospital, located in 
Anywhereville, USA, had been tracking patient falls on a run 
chart (which will be explained later in this chapter). They have 
noticed an upward statistical trend in the number of falls which, 
fortunately, resulted in no injuries. However, there were concerns 
that a fall with significant patient injury could result if the reasons 
for this upward trend were not addressed. Within several hours of 
recognizing the data trend, the organization’s leadership team 
commissioned a workgroup to conduct a root cause analysis 
(RCA) and determine why the falls were increasing. The trend on 
the run chart was clear evidence that this was not “normal varia-
tion.” However, there was no clear explanation from the local unit 
leaders for the increase in falls. These actions represented a lack 
of focus on a “preoccupation with failure” and a “reluctance to 
simplify” existing processes.

The workgroup then engaged all frontline stakeholders, under-
standing the importance of “sensitivity to operations” and “defer-
ence to expertise.” The organization’s “commitment to resilience,” 
through their rapid and timely investigation of these events, 
revealed that the organization had recently changed to a newer 
and less costly floor cleaner, which had increased soap content 
and dry time. Through structured problem-solving and rapid- 
cycle testing using PDSA cycles (to be discussed later in this 
chapter), both the new cleaner and the fact that the socks given to 
patients did not have rubber strips on the bottom to increase trac-
tion on the floor were felt to be responsible for the increase in 
minor patient falls. After the change back to the original cleaner 
and implementation of new socks with rubber strips, the  frequency 
of falls declined to zero. HRO-related questions should be enter-
tained whenever safety events are discussed at board meetings.

Points to Ponder
• What is being done to prevent a harm event from recur-

ring at our organization?
• Are systems in place to detect potential harm events 

before harm reaches our patients or employees?
• Does our organization practice mindfulness and follow 

the HRO principles?
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Additionally, the voice of the customer should also be a guid-
ing light for HROs. The idea of “what matters most to our patients 
and their families” was best captured by Brilli et al. [11] and then 
later reemphasized in an IHI white paper [12] (Fig. 15.3): “Keep 
me safe, help me navigate my care, help keep me well, treat me 
with respect, and provide me with the right care.” This model, 
unlike the previous STEEEP (safe-timely-effective-efficient-
equitable- patient centered) terminology, better captures patient 
expectations with regard to growth, evolution, and complexity of 
healthcare delivery. Therefore, all improvement projects need to 
fall under one or several of these five aforementioned patient and 
community-centric categories. Board members need to ask 
whether clinical and nonclinical projects are aligned with these 
perspectives. Workforce or employee safety, while not directly 
mentioned in this model, can be included under the “keep me 
safe” and “treat me with respect” domains.

Patient

Help Me
Stay Well

Help Me
Navigate
My Care

Treat Me
with

Respect

Provide Me
with the

Right Care

Keep Me
Safe
*Safe

*Timely, Efficient

*IOM STEEEP dimensions of quality: Safe, Timely, Effective, Efficient, Equitable, and Patient centered

*Equitable,
Patient centered

*Effective

Fig. 15.3 Core components of quality from the patient’s perspective. 
(Source: Daley Ullem et al. [12]. (Available on ihi.org). This figure is used 
with permission from the Institute for Healthcare Improvement)
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Society has tasked healthcare systems to become “learning 
systems,” where structures, processes, and outcomes are opti-
mized and constantly reviewed, to support an organizational 
cadence of continuous process improvement [9, 13–15]. No 
adverse event should ever recur if the root cause is uncovered 
through structured problem-solving, and inefficient or unsafe pro-
cesses are improved. This is a win for the patient, the providers, 
and all other stakeholders!

An organization can only deliver results it has been designed to 
deliver. This concept has been enshrined by many prominent lead-
ers. Dr. Avedis Donabedian best described this relationship 
between structure, process, and outcomes [16]. Good structures 
enable good processes which, in turn, give good results. In other 
words, if an organization is not getting the results it wants, it can-
not just continue to push its frontline people to work harder. The 
problem, more often than not, lies in the preexisting organiza-
tional structures and processes, not with the workers. Deming 
highlighted this point in The New Economics [2]. He also consis-
tently maintained that the majority of an organization’s problems 
are due to the processes that management puts in place and not the 
people. In The New Economics he also writes, “Ninety-five per-
cent of changes made by management today make no improve-
ment.”

The Baldrige Performance Excellence Program (BPEP), in 
Gaithersburg, MD, provides another useful framework for 
 performance excellence. The Baldrige criteria were the outgrowth 
of a national program sponsored by former President Ronald 
Reagan [17]. This program and its framework have endured the 
test of time, undergone multiple revisions to keep it current, and 
also trained many examiners to these standards. The program 
teaches its applicants and examiners to assess organizational pro-
cesses using the ADLI mnemonic, which stands for Approach- 
Deployment- Learning-Integration.

Under Approach, BPEP asks organizations:

• How do you accomplish the organization’s work?

• How systematic and effective are your approaches?
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Similarly, under Deployment BPEP asks:

• How consistently are your key approaches used in relevant 
parts of your organization?

With Learning, it asks:

• How well have you evaluated and improved your key 
approaches?

• How well has improvement been shared within your organiza-
tion?

• How has knowledge led to innovation?

The Integration aspect of BPEP asks:

• How do your approaches reflect your current and future orga-
nizational needs?

• How well are processes and operations harmonized across 
your organization to achieve key organization-wide goals?

Organizational processes that meet all the key components of 
ADLI are considered to be effective and systematic. They undergo 
continuous improvement as organizational learning occurs from 
safety events, daily operations, and customer feedback. The 
resulting innovative ideas are shared and deployed throughout the 
organization. These processes are standardized and repeated with 
minimal variation.

An organization’s results reflect its overall structure and pro-
cesses, as described in the Donabedian principles mentioned ear-
lier. An organization cannot expect good results without attention 
and investment in its structure and processes. Lloyd [18] added a 
third component to Donabedian’s model by adding culture (C) to 
the equation (S + P + C = O). Without an explicit focus on the 
cultures, both formal and informal, an organization’s structures 
and processes will not function in an optimal manner.

While the Baldrige ADLI is the mnemonic used to assess pro-
cesses, LeTCI is the mnemonic used to assess the results of an 

S. A. Godambe et al.



259

organization and stands for Levels-Trends-Comparisons- 
Integration. LeTCI is often stated as “Let’s See,” which reflects its 
use in the review of results. Levels pertain to the current organiza-
tional performance using an understandable and accepted mea-
surement scale. Trends refer to the rate of improvement, or 
sustainment, of good outcomes. Comparisons ask that results are 
presented along with other relative reference data. Integration 
refers to the magnitude with which results address and align to 
improve system performance goals relating to patients, team 
members, and other stakeholders. Results cannot be properly 
interpreted unless the ADLI components are provided.

Points to Ponder

• Which core components of quality from a patient’s perspective 
pertain to the project in question?

• When processes are discussed, use ADLI to critically evaluate 
them.

• When results or outcomes are presented, use LeTCI to criti-
cally evaluate them.

 Science of Improvement

The science of improvement (SOI) provides an overarching disci-
pline for organizing all of the frameworks referenced above. The 
history of the SOI is rich in both theory and application [19] and 
depends upon two crucial components. First, engage subject mat-
ter experts, with their experience and knowledge, to develop and 
guide successful change resulting in improvement. Second, ensure 
that the adjustments will result in effective change by utilizing Dr. 
W. Edwards Deming’s “System of Profound Knowledge” (SOPK) 
(Fig.  15.4). SOPK is comprised of four key components: (1) 
appreciation of a system, (2) understanding variation, (3) theory 
of knowledge, and (4) human behavior (originally called psychol-
ogy by Deming). Expertise with the SOPK, combined with sub-
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ject matter expertise, facilitates creative thinking, innovation, and 
improvement [5].

Appreciation of a System The appreciation of a system encour-
ages recognition of processes involving flow, demand, supply, and 
decision-making. A central principle of the SOI is that every sys-
tem is perfectly designed to deliver the results it produces. 
Donabedian principles are also part of the appreciation of a sys-
tem. If the outcomes of the system are suboptimal, then the sys-
tem usually needs to be changed to better optimize its results. 
Additionally, there may be unexpected consequences upstream, 
or downstream, from a changed process for which one must be 
prepared [5, 16].

Understanding the Variation Variation exists! Everything we do 
in medicine has variation. For instance, every time we sign a doc-
ument by hand, there is some minor variation in that signature 
from the previous time it was used. Two clinicians doing the same 

Values

Understanding
Variation

Psychology

Appreciation
of a system

Theory of
knowledge

Fig. 15.4 Deming’s System of Profound Knowledge. (From Langley et al. 
[5] – printed with permission from John Wiley & Sons, Inc.)
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procedure will have some variation between them, or each time 
they perform the procedure independently vs. with a colleague. 
Improvement focuses on reducing variation in processes. 
Figure  15.5 provides run charts, showing the variation of two 
units with regard to their productivity (run charts will be explained 
in greater detail later in the chapter). In which unit (A or B) would 
it be easier to achieve the target of 70%? In Unit A (Fig. 15.5a), 
for example, there is considerable variation in the process repre-
sented with extreme high and low points, which make this process 
more difficult to improve. On the other hand, unit B (Fig. 15.5b) 
exhibits less variation, making improvement potentially easier to 
achieve.
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Understanding the types of variation is crucial. There are usu-
ally two patterns in data variation, those that are predictable and 
those that are unpredictable. Similarly, there are two causes for 
these types of variation: common cause and special cause. These 
statistical concepts were detailed by Dr. Walter Shewhart in his 
classic book Economic Control of Quality of Manufactured 
Product [20]. Common cause variation is predictable and inherent 
to the process or system and, therefore, affects all components of 
the process and resulting outcomes. Special cause variation, on 
the other hand, produces results that are unstable and unpredict-
able. Special cause variation may be unexpected (e.g., a train 
wreck that causes many patients to be sent to your emergency 
room), and not part of the normal functioning of a process or sys-
tem. Special cause variation can also occur when you deliberately 
intervene to change a process and the intervention or change 
moves the  process in the desired direction of goodness. The key 
point is that variation exists in all that we do. Understanding vari-
ation requires, therefore, looking at data over time not in the 
aggregate. More will be said about this critical point shortly.

Theory of Knowledge Understanding the theory of knowledge 
and how team members think and learn are crucial to driving suc-
cessful improvement. Many people assume that this component is 
not practical because it references “theory.” This conclusion is far 
from what Dr. Deming meant by this component. It is very practi-
cal. We all have theories, perspectives, and assumptions about 
how work gets done or not done. Our “view of the world,” as some 
sociologists call it, provides the lens through which we view the 
work and how it functions. Doctors have theories about nurses. 
Nurses have theories about doctors. Both have theories about 
management. Whose theory is “the right one?” Theories about the 
world provide a foundation for learning and change. As Dr. 
George Box, a famous statistician, once said, “All models are 
wrong, but some are useful.” [21] We need to explore the theories 
that we all have about how work gets done or not done. 
Additionally, the more knowledge that is gained about a particular 
system and its processes, the better the likelihood that any pro-
posed change will result in the desired improvement.
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Human Behavior Initially in Dr. Deming’s early writings (e.g., 
see The New Economics, 1994 [2]), he referred to this component 
as psychology. He later revised the name of this component to be 
human behavior to reflect a broader and more encompassing con-
cept to include culture, motivation, joy in work, and the destructive 
forces of management. Understanding human behavior and orga-
nizational culture will permit the creation of proper strategies to 
motivate stakeholders and team members around an improvement 
focus. Casual analyses of harm events have shown the importance 
of organizational culture in achieving strategic goals. Culture has 
many definitions but is best described as the way people behave 
when no one is looking. Building a culture of mutual accountabil-
ity requires trust and respect among all stakeholders. Board mem-
bers need to keep culture in the forefront and help build bridges to 
facilitate improvement and positive change. They also need to real-
ize the popular statement that “culture eats strategy for lunch!”

An understanding of the four components of the SOPK, and 
their respective interactions through structured learning, can pre-
pare an improvement team for any potential hurdles they may 
face. As a board member, it is important to understand that system 
improvement requires local subject matter experts and the SOPK, 
resulting in greater self-learning, system understanding and capa-
bility to drive improvement. An essential aspect of using the 
SOPK is appreciating the interaction of the four components. 
Being an expert in one or even two of the components will not 
lead to organizational success.

Points to Ponder
• How are the various components of the System of 

Profound Knowledge incorporated into a project plan? 
Specifically, describe the system that is the focus of the 
change initiative, including its processes, outcomes, cus-
tomers, and stakeholders.

• Are there set standards from which you are measuring 
variation and driving improvement?

• What types of variation are present? Common cause or 
special cause?
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 Constancy of Purpose

The various well-known approaches, or models, used to drive 
quality strategies and initiatives all have utility and have been 
used successfully by organizations to achieve the stages in 
Deming’s chain reaction (Fig. 15.1). However, organizations need 
a single preferred organizational improvement model to standard-
ize their messages and methods of improvement and to ensure that 
everyone is speaking the same “language.” A single preferred 
model leads to what Dr. Deming called “constancy of purpose” 
[1, 2]. There are several well-known improvement models or 
approaches currently in use that were mentioned previously. In 
this chapter, we are focusing on the details of one of the most 
widely used approaches, the Model for Improvement (MFI) 
shown in Fig. 15.6.

Created by the Associates for Process Improvement (API) [5] 
and widely adapted for use by the Institute for Healthcare 
Improvement (IHI), this model has been successfully used by 
many health and social service organizations around the world to 
improve. The MFI has two major components. The first compo-
nent consists of three questions that serve as a road map for guid-
ing the organization’s quality journey. The three questions are:

 1. What are we trying to accomplish? This is the aim of this 
improvement work.

 2. How will we know that a change is an improvement? This is 
the measurement question.

 3. What changes can we make that will result in improvement? 
This is the action.

• How will improvement and learning be facilitated?
• What is the culture in the area where the project is occur-

ring? Will the local team members be supportive of the 
improvement efforts?
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A useful aim statement (Question 1) is usually based on being 
specific, measurable, achievable, realistic, and timely (i.e., 
SMART). Two key questions related to an aim statement are the 
following: (1) How good do you want to be? (2) By when do you 

Model for Improvement

What are we trying to

accomplish?

How will we know that a

change is an improvement?

What change can we make

that will result in improvement?

Act Plan

Study Do

Fig. 15.6 IHI/API Model for Improvement. (From Langley et  al. [5]  – 
printed with permission from John Wiley & Sons, Inc.)
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expect to achieve the result? Predetermined measures (e.g., out-
come, process and balancing measures) are used to decide if the 
change is an improvement (Question 2). A project needs to have 
quantifiable measures that will demonstrate if the process has 
moved to a more desirable level of performance. Additionally, 
improvement teams must be able to articulate their reasons for 
collecting and analyzing data [22]. Question 3 asks you to describe 
the specific ideas you have that you believe will lead to accom-
plishment of the stated aim (How good? By when?).

The second component of the MFI is the classic Plan, Do, 
Study, Act (PDSA) cycle. The PDSA cycle is a practical interpre-
tation of the scientific method of inductive and deductive think-
ing. It is also the way human beings approach learning. Have you 
ever taught a child to ride a bike? If so, you went through many 
PDSA cycles to finally succeed in this improvement effort. PDSA 
cycles can be used to design or develop change, do small and large 
tests of change, implement, and ultimately spread a change idea.

The PDSA cycle works through action-oriented learning and 
leads to a process for change that is structured and reflective. The 
four steps in the PDSA cycle are summarized in Fig. 15.7.

ACT
 • Test again?

• Test a new idea?
• Compare theory

to predictions
• What changes

need to be made?

STUDY
 • Complete the

data analysis
 • Compare results

to predictions
 • Summarize the

learning

PLAN
• Objective
• Questions &
   predictions
• Plan to carry it out:
   Who? When?
   Where? How?

Did it work?

What will
happen if we
try something
different?

Let’s try it!

What’s next?

Do
• Carry out the plan
• Collect data
• Document
  problems
• Start data
  analysis

Fig. 15.7 The components of the PDSA cycle. (Used with permission of 
Robert Lloyd, PhD and Jones & Bartlett Learning. Source: Lloyd [3], 342. 
Reprinted with permission, www.jblearning.com)
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The PDSA cycle is not a one-time event. It is an iterative cycle 
designed to help teams minimize the risk and consequences of 
failures. Through multiple iterations of the PDSA Cycle, a team 
discovers what works and does not work (a failed test). By refin-
ing the change idea and increasing the size and scope of subse-
quent test cycles, a stronger degree of belief is obtained by the 
team that the improvement idea works not only in the pilot area 
but also in other areas that have different operating conditions. 
Once the change idea has been tested under different conditions 
(e.g., day, afternoon, and night shifts; weekdays vs. weekends; or 
with different patient populations), it is time to consider imple-
menting the new idea and determining if the gains initially 
observed can be maintained. If so, then it is time to consider 
spreading the new idea to other units, clinics, or facilities. This 
sequence of improvement can be viewed as a series of steps as 
shown in Fig. 15.8. Note that as you move from initial testing on 
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Fig. 15.8 The sequence of improvement. (Developed by Dr. R. Lloyd for 
workshop presentation on quality improvement measurement at the Royal 
Free NHS Foundation Trust, London, June 20–23, 2018. Used with permis-
sion from Dr. Lloyd)
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a small scale to testing under different conditions, then to imple-
mentation, and finally to spreading a new idea, the PDSA cycles 
become larger and more involved. This journey also requires the 
use of data throughout in order to learn if the change idea has 
made a difference. It is not a difficult journey but one that requires 
the integration of testing theories, making predictions, and using 
data to determine if a change has made a difference in perfor-
mance.

Many organizations have chosen to create their own improve-
ment methodologies based on the PDSA cycle. The Children’s 
Hospital of the King’s Daughters Health System, for example, 
uses an improvement methodology shown in Fig.  15.9, which 
combines the Model for Improvement, Toyota Production System, 
and Lean Six Sigma.

All improvement methods help drive change through struc-
tured problem-solving during which a complex problem is broken 
down into small manageable parts. Each is then addressed with 
the understanding that small changes, when taken as a whole, lead 
to breakthrough transformation and innovation. As mentioned 
previously, the PDSA cycle is the vehicle by which ideas created 
during the three questions of the Model for Improvement 
(Fig.  15.6) are tested and further learning results. Each PDSA 
cycle builds upon the next.

Points to Ponder
• What is the organization’s preferred standard methodol-

ogy for improvement?
• Ask all three questions from the Model for Improvement 

(Fig. 15.6).
• Who will go out and collect the data?
• Do you already know the baseline data?
• How will the data be used to make a difference?
• Are there stakeholders participating from all of the areas 

that will be impacted by your improvement project?

S. A. Godambe et al.
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 The Board’s Critical Role in Analyzing Data 
Over Time

Every board meeting should have time on the agenda dedicated to 
reviewing data. During this period, the members are asked to 
make decisions based upon what the data reveals. Are we on tar-
get? Have we met the strategic goals? Are we better now than we 
were last board meeting? How would you know? Unfortunately, if 
you are presented with aggregated data and summary statistics 
comparing this quarter with the previous quarter, you will never 
know the answers to these questions.

Data presented in tabular formats or with aggregated sum-
mary statistics will never help you determine if you are deliver-
ing excellence to those you serve or the impact of process 
improvement efforts. Aggregated data and summary statistics 
can only lead to judgement, not to improvement. Yet many orga-
nizations are wedded to using the mean, median, mode, mini-
mum, maximum, range, or standard deviation in board reports to 
make decisions about the variation in their data. Some even go so 
far as to use tests of significance (e.g., p-values) to “prove” that 
there is a difference between the last quarter’s figures and the 
current quarter’s results. Dr. Deming was very clear about this 
point. He wrote [1]:

Students are not warned in classes nor in the books that for analytic 
purposes, distributions and calculations of mean, mode, standard 
deviation, chi-square, t-test, etc. serve no useful purpose for 
improvement of a process unless the data were produced in a state 
of statistical control. Aggregated data, therefore, can only lead to 
judgment not to improvement. (1992: 312)

The most popular approach to presenting aggregated data in 
healthcare board and management meetings, however, is not with 
summary statistics but rather with ever popular red/yellow/green 
format. Figure 15.10 presents a typical red/yellow/green display 
of data. Charts that follow this familiar format do not allow board 
members to make informed decisions about the variation that pro-
duced the results. All that can be concluded is that a particular 

S. A. Godambe et al.
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measure is above, near, or below a target. Nothing is learned about 
the inherent variation in the process that produced the resultant 
red/yellow/green rankings. There are three major problems with 
using this format to display aggregated data:

 1. Data are usually shown in aggregations that are lagged and that 
compare data by large blocks of time (e.g., this year compared 
to last year, this month compared to the same month a year ago 
or this quarter compared to the last quarter).

 2. The inherent variation in the data is suppressed in a red/yel-
low/green format. If improvement is the objective, then the 
variation that produced the observed results must be made vis-
ible and understood.

 3. Arbitrary cut points are usually established to determine when 
a measure is classified as being in the red, yellow, or green 
categories. An interesting aspect of making the cut points is 
that a majority of the time the targets or goals that determine 
the cut points are established around whole numbers divisible 
by 5 (e.g., 85%, 90%, 95%) which makes no sense. Targets and 
goals should be established based on the inherent variation that 
exists in the current process and the capability of this process 
to achieve the stated target or goal. Targets and goals are too 
often removed from the current capability of a process to 
achieve the desired target or goal. Thus, many targets and goals 
can be classified as being “arbitrary and capricious.” With 
respect to goals Deming wrote:

Goals are necessary for you and for me, but numerical goals 
set for other people, without a road map to reach the goal, 
have effects opposite to the effects sought. (1992: 69)

Therefore, the key questions board members should be asking 
when presented with aggregated data and summary statistical or 
red/yellow/green graphics are:

• By what method do you plan to achieve better performance?
• Given the variation that produced this result, is the current pro-

cess capable of ever achieving the target or goal?

S. A. Godambe et al.
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If the board and senior management are genuinely committed 
to making quality the organization’s central business strategy, 
then they need to move away from static displays of data with 
summary statistics and view the organization’s performance in a 
dynamic manner. This comes by presenting data on statistical pro-
cess control (SPC) charts, which show the variation that lives in 
the data and enables leaders to make more informed decisions 
about the probability of achieving performance targets and goals. 
These decisions cannot be enabled when data are presented in 
aggregated formats with summary statistics or red/yellow/green 
graphics.

The history of analyzing data in a dynamic rather than static 
fashion traces its roots back to the early 1920s when Dr. Walter 
Shewhart proposed to the management of Western Electric, later 
to become Bell Laboratories and then AT&T, the fundamentals of 
what we know today as modern industrial quality control [20, 23]. 
Shewhart posed a very simple question to the leaders of Western 
Electric, “What is the variation in one system over time?” With 
this simple question, he was able to inspire Western Electric’s 
management team to learn about the variation inherent in their 
systems rather than reporting the total number of defective prod-
ucts produced each quarter or month.

A variety of analytic methods are part of what has become 
known as SPC methods and tools. Principal among SPC tools are 
run charts and Shewhart (control) charts. Figure 15.11 summa-
rizes the basic elements of each form of charting.

A run chart has several important components, as described in 
the top portion of Fig. 15.11. When an organization is ready to 
apply control, classically known as Shewhart, charts to its mea-
sures, however, deeper knowledge of SPC is required, because 
there are many control charts to choose from. The most appropri-
ate chart selection depends on the type of measure being analyzed 
(e.g., a count, a percent, a rate, an index or score, or the time 
between defects or errors). The technical details behind run and 
control charts are described in very practical terms for healthcare 
professionals in Quality Health Care: A Guide to Developing and 
Using Indicators [3] and The Health Care Data Guide: Learning 
from Data for Improvement [6].

15 What Hospital Board Members Should Ask About Quality…
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Most board members do not need, or even want, to know the 
technical details behind run chart and Shewhart construction. If 
the organization is truly committed to quality as its business strat-
egy, there will be medical leaders or individuals in the quality or 
performance improvement departments who have studied the 
proper use and application of the charts and know how to under-
stand variation statistically. What board members need to know, 
however, is how to interpret and learn from the charts when they 
are presented. This is achieved by understanding variation con-
ceptually and being able to recognize the differences between 
common cause and special cause variation.

 Understanding Variation Conceptually

Variation exists in all that we do even in the simplest of activities. 
For example, consider writing your name. This is a simple activity 
that you probably do each day. Imagine that your annual perfor-
mance review, however, was based on being able to write the first 
letter of your first name three times with no variation in the form, 

Fig. 15.11 Primary statistical tools used to analyze quality. (Developed by 
Dr. R.  Lloyd for workshop presentation on quality improvement measure-
ment at the Royal Free NHS Foundation Trust, London, June 20–23, 2018. 
Used with permission from Dr. Lloyd)

S. A. Godambe et al.
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structure, or overall appearance of the letter. If you are able to 
perform this simple task, you will receive a 50% increase in your 
salary. Remember that there can be no variation in the letters. 
Give it a try. But wait, there is a second part to your performance 
evaluation. Place your pen or pencil in your opposite hand and 
write the same letter three times. To receive the 50% increase in 
salary, all six letters must be exactly the same with no variation. 
How many of you passed the performance evaluation test? Even 
the letters written with your dominant hand are not identical and 
show variation.

Dr. Walter Shewhart proposed a way to think about variation 
back in the early 1920s.

Shewhart’s recommendation for creating efficient and effec-
tive processes was very simple. He maintained that if you under-
stand the variation that occurs within a process or system, you 
will be able to make appropriate management decisions that will 
produce high-quality products and services. Shewhart distin-
guished two types of variation, assignable and unassignable. 
These terms were later revised by Deming to the more popular 
terms used today, common and special causes of variation [2, 20, 
24]. Figure 15.12 provides a summary of the characteristics asso-
ciated with common and special causes of variation.

• Is inherent in the design of the
 process

Common Cause Variation Special Cause Variation

• Is due to irregular or unnatural
 causes that are not in inherent
 in the design of the process

• Affect some, but not
 necessarily all aspects of the
 process

• Results in an “unstable”
 process that is not predictable

• Also known as non-random or
 assignable variation

• Is due to regular, natural or
 ordinary causes

• Affects all the outcomes of a
 process

• Results in a “stable” process that
 is predictable

• Also known as random or
 unassignable variation

Fig. 15.12 Types of variation. (Developed by Dr. R. Lloyd for workshop 
presentation on quality improvement measurement at the Royal Free NHS 
Foundation Trust, London, June 20–23, 2018. Used with permission from Dr. 
Lloyd)
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According to Lloyd [3], it is possible to make predictions, 
within statistical limits, about a process that has only common 
cause variation. In a common cause system, there are no indica-
tions of special cause, because the variation results only from 
chance fluctuation in the data. Your morning commute to work 
provides an excellent practical example of understanding varia-
tion. If you ask people, “How long does it take you to get to 
work in the morning?” most respond, “Oh about (fill in the 
blank) minutes.” Each day’s commute is not exactly the same 
number of minutes. One day it takes a little longer to get to 
work and then the next day a little less time. There is fluctuation 
from day to day, but your commute times exhibit a random 
(common cause) pattern that centers about an average commute 
time. Then, there is the day when you encounter a bad accident 
on the highway you typically travel. Traffic is not moving and 
you keep looking at your watch wondering if you will get to 
work in time to lead your team meeting. The accident repre-
sents an irregular event, which results in an unpredictable com-
mute time. You are now experiencing a special cause in your 
morning commute.

The key thing to remember about understanding variation, 
however, is that common cause variation does not mean that the 
performance of the process is good or even acceptable. It only 
means only that the process is stable and, therefore, predictable. A 
process can be predictably bad. For example, a patient may have 
blood pressure readings that are stable and very predictable but at 
an unacceptably high level (e.g., a systolic pressure that averages 
175 with a minimum at 165 and a maximum at 185). It is stable 
and therefore predictable but unacceptable clinically. The same 
could be true for cholesterol, white blood cell counts, or blood 
glucose levels. In all these cases, we would need to shift the vari-
ous process outputs to more acceptable levels of performance. 
This is what quality improvement is designed to do. Remember, 
though, common cause means stable and predictable, not neces-
sarily acceptable [3].

S. A. Godambe et al.



277

 Making the Appropriate Response

Leaders should respond appropriately to the variation that lives in 
their data. Table 15.1 summarizes the response options when con-
fronted with common cause and special cause variation. The right 
choice when common cause variation is observed is to either con-
tinue to monitor the process (if the performance is acceptable) or 
redesign the process (if the performance is unacceptable). The 
appropriate response to when special cause variation is detected is 
to investigate the reasons why the special cause(s) occurred. Since 
special cause variation makes a process unstable and unpredict-
able, attempts to improve the process will only lead to wasted 
time, effort, and money, as well as an increase in variation. The 
responsibility of the board, therefore, is to make appropriate deci-
sions when shown performance data. Statistical thinking and 
knowledge of common and special cause variation will serve as a 
reliable road map for making sound decisions.

Type of variation

Right Choice

Wrong Choice
Treat common cause
variation as if it were
special (tampering)

Change the process

Wasted
resources!

(time, effort, resources
morale)

Increased
variation!

Consequences of
making the wrong

choice

Monitor or change
the process

Investigate the origin of the
special cause variation

Common Cause

Is the proces stable?

YES NO

Special Cause

Table 15.1 Appropriate responses to common and special causes of 
variation

Used with permission of Robert Lloyd, PhD and Jones & Bartlett Learning: 
Source: Lloyd [3], 182. Reprinted with permission, www.jblearning.com
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 Application of Statistical Thinking

Returning to the initial example of patient falls mentioned earlier, 
a run chart was created to represent the data (Fig. 15.13). When 
the number of falls was increasing, we see an increasing trend in 
the data (i.e., ≥5 consecutive increasing points, the first circled 
region (gray) on chart), which shows the time when the new 
cleaner was implemented and the resulting increase in patient 
falls. The second circled region (green) of the chart shows that 
there was also an upward shift in the number of falls (i.e., ≥6 
consecutive points above the median). Then, the third circled 
region (green) shows that when the facility went back to using the 
old floor cleaner, the number of falls shifted downward (i.e., ≥6 
consecutive points below the median).

Next, an examination of patient falls data, discussed through-
out this chapter and displayed as a Shewhart control chart in 
Fig. 15.14, displays two regions (circled with dashed lines) that 
resemble special cause variation. As discussed earlier in the chap-
ter, a decision was made to change the floor cleaner, which 
resulted in the increase in falls and a special cause variation (≥6 
consecutive increasing data points), as represented by the three 
data points outside the UCL. The decision to revert to the original 
cleaner occurred after the RCA was undertaken. This latter change 
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then resulted in a decline in the number of falls and another area 
of a special cause, as represented by the six points below the cen-
terline (i.e., a downward shift in the data). As mentioned earlier, a 
special cause can be good or bad.

Note that the data used in this patient falls example and mentioned 
throughout this chapter was intentionally kept simple. In reality, how-
ever, the data may show considerable variation after a single interven-
tion, necessitating further problem-solving and additional interventions 
to arrive at a desired outcome. We hope that this example encourages 
the reader to seek additional knowledge about the application of statis-
tical process control methods to performance indicators.

 Building a Learning Organization

Peter Senge in The Fifth Discipline: The Art & Practice of The 
Learning Organization [13] is well known for challenging man-
agement to build “learning organizations,” but as he writes, many 
organizations suffer from what he calls “learning disabilities.” 
The proper analysis and display of data are needed to optimally 
drive improvement and become a learning organization. After all, 
you cannot improve what you cannot see or understand. For this 
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reason, basic data interpretation training needs to be accessible to 
frontline team members and should be encouraged. Similarly, 
managers and other leaders need to acquire this knowledge if they 
do not already have it. Obviously, quality improvement knowl-
edge and learning needs to be woven into the very fabric of the 
organization to ensure success in the everchanging healthcare 
landscape.

Additionally, participation in improvement projects can engage 
team members, build cohesive teams, and increase job satisfac-
tion which, in turn, can improve the patient experience. Leaders 
need to understand the daily work of their team members. 
Recognition and reward of daily accomplishments is crucial. Let’s 
face it – complaints and negative results are often communicated 
with greater frequency than positive comments to frontline staff. 
Daily organizational safety briefs, for example, can serve to share 
safety stories as well as highlight the great work and good safety 
catches that likely occur at all organizations but are underreported. 
Kouzes and Posner, in The Leadership Challenge [25], discussed 
the value of leaders in encouraging team members.

The participation of the hospital board in the celebration of 
success can also be invaluable. Celebrations can be simple or 
elaborate [26, 27]. Team members appreciate the presence and 
participation of the board in recognition events. Simple congratu-
latory notes from board members are also memorable and cher-
ished. Board members can participate in hospital leadership 
rounds, during which they can start dialogues and ask questions 
which promote team building and positive organizational culture. 
From such experiences, board members may gather stories of 
challenges that were overcome with resulting success. These nar-
ratives can then be shared at various venues, especially with other 
health systems and at community meetings.

The journey to becoming a high-reliability organization is 
fraught with many challenges. Recognition of success by board 
members can help build a joyful and engaged workforce. This, in 
turn, fosters team member engagement with patient experience, 
organizational strategic goals, fellow team members, and further 
goal setting. For this reason, everyone involved with the organiza-
tions’ journey wins, regardless of their role and position within 
the organization. Life and joy in work need to be celebrated!

S. A. Godambe et al.
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In conclusion, a hospital board can drive innovation, safety, 
and quality just by asking thoughtful questions. Board mem-
bers do not need to be masters of quality improvement and safety 
principles, as that is the role of the local quality and safety leaders. 
However, inquisitive questions, especially about the variation 
inherent in the organization’s data, can promote further discussion 
and system learning, resolve issues, lead to innovation and better 
communication, and create opportunities for growth and improve-
ment. Questions, especially from board members, demonstrate 
engagement, and the ensuing dialogue can be a positive boost for 
an organization’s culture and journey toward becoming a high- 
reliability organization.

Dr. W. Edwards Deming once said, “A bad system will beat a 
good person every time” [28]. Hence, hospital boards need to 
engage their frontline teams and leaders and create collaborative 
learning systems that are focused on continuous improvement. 
We know that our patients, their families, and our communities 
expect this. Dr. Deming encouraged a questioning attitude – “If 
you do not know how to ask the right question, you discover noth-
ing” [28]. So, next time you sit in a board meeting during a pre-
sentation, especially one focused on quality, safety, or patient and 
staff feedback data, remember the positive ramifications of asking 
questions about common and special cause variation.

Points to Ponder

• Is data interpretation training available to leadership and 
frontline team members?

• In the run chart, did you find any nonrandom points in 
your data assessment? Do you have an explanation for 
them?

• In your statistical process control (SPC) chart, do you 
have an explanation for any special cause variation?

• Based on your analyses, what are the next steps and 
why?

• How are we going to celebrate those good results?

15 What Hospital Board Members Should Ask About Quality…
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 Introduction

Lauren and Dayna, both physicians, decided to embark on a qual-
ity improvement project. They organized meetings, developed a 
key driver diagram, undertook a thorough analysis of the problem, 
and decided on the appropriate metrics to measure improvement. 
After a few months of work, they approached their nursing col-
leagues, Dory and Chris, to assist with the project. Dory and Chris 
jumped right in, and the combined team began executing PDSA 
cycles. Chris helped with collecting data but found it difficult to 
collect accurate data as she was unfamiliar with the proposed met-
rics. Though not able to make most of the meetings because she 
worked the night shift, Dory attended the meetings when she was 
able. She assisted in executing the PDSA cycles on night shift, but 
often felt they did not run smoothly as she was not as familiar with 
the operational aspects of the project. Lauren and Dayna appreci-
ated the help Chris and Dory provided with the project but felt 
they were not as engaged as they had hoped. In addition, they 
enjoyed the praise from their senior leadership for creating an 
interprofessional quality improvement (QI) project. After several 
months of PDSA cycles, the team achieved improvement in their 
metrics. Lauren and Dayna eagerly presented the results of the 
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work to their senior leadership, eventually publishing a paper to 
disseminate the findings. What a great example of interprofes-
sional quality improvement! Would Chris and Dory agree? What 
were the missed opportunities?

 Interprofessional Quality Improvement Is More 
than Working with Another Discipline

In the scenario above, multiple clinical disciplines participated in 
the QI project, yet they did not have true interprofessional collabo-
ration. Interprofessional collaboration requires sharing, partner-
ship, interdependency, and shared power [1]. In QI, all of the 
relevant disciplines should actively be involved in each aspect of 
the project, from assembling the team, determining the scope of the 
project, conducting PDSA cycles, analyzing the data, and to shar-
ing the results of the work. Lauren and Dayna were the project lead-
ers, and though they eventually partnered with Chris and Dory, 
there was not true interprofessional collaboration from the begin-
ning. Lauren and Dayna, both physicians, formed the team among 
themselves; there was no indication of shared power of the project. 
As such, the above represents a project that Chris and Dory helped 
with, not a project they owned. Further, there is no indication that 
Chris’ and Dory’s perspectives were included in the project, either 
by updating the key driver diagram or by incorporating additional 
metrics. Moreover, simply assisting in the execution of the PDSA 
cycles does not constitute true interprofessional collaboration. 
There was no interdependency between the physicians and nurses. 
Lauren and Dayna needed the assistance from Chris and Dory, but 
there is no indication the converse is true. Finally, there is no indica-
tion of shared decision- making or shared power.

 Interprofessional Quality Improvement Is More 
than Doctors and Nurses

Though physicians and nurses are important members of 
healthcare teams, they are not the only members. Pharmacists, 
social workers, language interpreters, respiratory therapists, 
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environmental services, information technology, nutrition 
 services, and administrative staff are just a few of the disci-
plines who may be needed to execute a successful QI project. 
Each discipline contributes to patient care and the function-
ing  of an  organization. In the example above, it is likely 
that Lauren and Dayna probably could have included at least 
one other clinical discipline in the work, either pharmacy, 
social work, or respiratory therapy. The scope of each   
QI project determines which disciplines should be included, 
whereas Organizational culture will dictate which clinical dis-
ciplines are the easiest to bring together. For some organiza-
tions, simply getting two clinical disciplines to meet together 
is the first step on their interprofessional journey. If that is 
your organization, start there!

 Why Is Interprofessional Collaboration 
Important for Quality Improvement?

Health care, with all its complexity, is a team sport. Despite this, 
each clinical discipline learns mostly in silos, with each discipline 
only perceiving the health-care process from their narrow per-
spective, without understanding all of the processes impacting 
patients. Further, understanding complex health-care systems is 
difficult, and changing complex systems is even more so without 
the input from all disciplines involved. Successful QI work 
depends on truly understanding all aspects of a health-care sys-
tem, which cannot happen without all clinical disciplines. As 
such, limited interprofessional collaboration represents a lost 
opportunity for understanding health-care complexities and the 
subsequent improvement that comes from learning these com-
plexities. QI projects are more successful when addressed 
 holistically with the collaboration of interprofessional team mem-
bers. Look for natural partners: anesthesia and surgery; nurses, 
physicians, and pharmacists; lactation specialists and nurses. 
Additional disciplines and service lines can be added as interpro-
fessional collaboration becomes more entrenched in the organiza-
tion.

16 Interprofessional Quality Improvement Strategies
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 Interprofessional Collaboration Is Beneficial 
to Its Participants

Clinicians, including physicians, nurses, therapists, social work-
ers, and pharmacists, involved in interprofessional quality 
improvement work cited participating in a highly functioning 
interprofessional team as the dominant theme for their participa-
tion [2]. This indicates that interprofessional collaboration may be 
a key motivation for many disciplines to engage in QI initiatives. 
Active interprofessional collaboration in quality improvement 
projects can streamline processes, improving the delivery of 
patient care and workflow for staff. Other benefits of interprofes-
sional collaboration include an association with higher teamwork 
and better inpatient satisfaction scores [3] and better patient out-
comes [4]. Additionally, interprofessional collaboration enhances 
nurse retention through positive practice environments, which 
include collaborative nurse-physician relationships (e.g., inter-
professional involvement in creation of order sets, protocols, 
interprofessional education activities, and defined roles and 
responsibilities) [5]. With health care reform, the need for inter-
professional teams has never been greater to improve health-care 
costs, efficiency, and patient outcomes [6].

 Every QI Project Does Not Have 
to Be Interprofessional

Given the complexity of health care, significant or wide- 
reaching QI projects should be interprofessional collaborations. 
However, every QI project does not have to be interprofessional. 
Each clinical discipline has skills and perspectives developed 
within, and improved by, discipline-specific efforts. For example, 
a QI project aimed at improving the consistency of physician doc-
umentation does not require nursing support. Similarly, a QI proj-
ect to improve nurse retention would not require an 
interprofessional approach unless poor nurse-physician collabo-
ration was cited as the reason nurses left the organization. If the 
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goal of the QI project is discipline-specific improvement, inter-
professional collaboration is perhaps not needed, but if a QI proj-
ect impacts patients, it likely needs to be interprofessional. 
Consult with team members to determine the scope of disciplines 
to be included.

 Successful Interprofessional QI Collaboration 
and Learning

 Develop a Culture of Interprofessionalism

Successful interprofessional QI collaboration is driven by an 
organizational culture that expects and supports interprofessional 
engagement. In turn, organizational culture is driven by the 
actions of senior-level and local-level leadership. Consequently, 
senior-level and local-level leaderships need to authorize, actively 
support, and engage in, interprofessional collaborations. 
Individual QI leaders can begin developing a local culture of 
interprofessionalism by beginning new projects with interprofes-
sional leads. Similarly, existing projects can be reorganized to 
include interprofessional membership or leadership, as appropri-
ate, being sure to actively incorporate all new participants.

 Leadership Support

Local-level leadership for each relevant discipline should be 
knowledgeable of all interprofessional QI projects. Senior-level 
support should also be informed, as appropriate. Staff who volun-
teered (or were appointed) should feel empowered and supported 
by local leadership to participate in QI activities. Keeping all 
leaders updated on the progress of initiatives is key. QI proj-
ect leaders should provide regular updates (presentations, email) 
to leaders from all the clinical disciplines involved. Getting all 
leaders together in the same room is preferred, so the QI work can 
develop and support their interprofessional relationships as well!

16 Interprofessional Quality Improvement Strategies
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 Creating Interprofessional QI Teams

Interprofessional QI teams begin with interprofessional leader-
ship. However, interprofessional leadership may not be possible 
or necessary, depending on the scope of the project. Indeed, the 
culture of your organization may not be ready for true interprofes-
sional collaboration.

If interprofessional leadership of the team is not possible, 
then the QI leader should have an eye for creating and fostering 
an interprofessional team. For example, a QI project to improve 
antibiotic stewardship may be led by a physician but should be 
composed of several clinical disciplines. Inviting representa-
tives from other disciplines at the outset of the project is critical. 
In the scenario at the beginning of the chapter, Laura and Dayna 
did not involve Chris and Dory until after the project was estab-
lished. They would have had more engagement and support for 
the project had they thought to invite them to participate at the 
outset.

It takes effort to build a high-performing team! Finding 
engaged staff is the  key. Those recruited to join should ideally 
have experience, or at least a reputation of, working well with oth-
ers. In addition, appropriate incentives for participating in QI 
work should be tailored to each clinical discipline. Physicians at 
academic institutions may be incentivized to participate for either 
MOC credit, CME credit, or possible publications. Nurses may be 
encouraged to participate in QI projects if their participation can 
count towards  clinical advancement, promotion, or faculty 
appointment. Laura and Dayna eventually published the results of 
the project, but did they include Chris and Dory as authors? Is 
publication useful for Chris and Dory, or would their careers ben-
efit from another type of reward? Establish the incentive needs of 
each clinical discipline, including authorship in publications and 
abstracts, at the beginning of a project or when new members join 
a preexisting project.

Consider having at least two representatives from each clinical 
discipline as team members, as this may be necessary to enable 
regular attendance of each discipline at all team meetings. It is 
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sometimes impossible for a team member to leave clinical care to 
attend a meeting. Address any possible attendance limitations 
with each team member at the beginning of their participation.

As mentioned earlier, interprofessional collaborations require 
sharing, partnership, interdependency, and shared power [1]. 
Initial team meetings should begin with introductions beyond 
name and role to begin to build trust and rapport among members. 
Effective teams identify clear goals, share clarity on roles and 
responsibilities, communicate openly and honestly, engage all 
team members, and appreciate diversity within the group. In con-
trast to multidisciplinary teams where decisions are typically 
made by one individual, interprofessional teams make decisions 
jointly [6]. Create equal partnerships among team mem-
bers through respect and true engagement.

 Working in Interprofessional Teams

Coordinating interprofessional QI projects requires careful plan-
ning and constant communication. Clinical responsibilities and 
daily work schedules vary among clinical and nonclinical disci-
plines. In the scenario at the beginning of the chapter, Chris was 
not able to attend most of the meetings because of her clinical 
schedule. Were there any accommodations for her? When plan-
ning interprofessional QI meetings, team leaders should consider 
the schedules of each discipline, scheduling meetings to ensure 
adequate participation for all members. QI team leaders may need 
to conduct meetings earlier or later in the traditional workday to 
account for the demands of shift work. Facilitating coverage for 
staff members to attend meetings should also be considered. For 
example, to increase bedside nurse participation in a QI project, 
consider having an educator or charge nurse cover that nurse’s 
assignment to facilitate meeting attendance. Also, holding shorter, 
more frequent meetings limits time away from clinical duties. The 
worst possible times for meetings are between 7 and 8:30 AM and 
from 3 to 4 PM as this is usually when clinical teams are changing 
shifts, signing out, or rounding.
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Additionally, QI leaders should be aware of the location and 
accessibility of team meetings. To facilitate attendance from phy-
sician and nursing staff on a unit-based project, hold meetings on 
the unit as opposed to a conference room away from clinical 
areas. Teleconferencing options should be available for all meet-
ings to encourage staff involvement. To ensure active participa-
tion during the meeting, QI team leaders should set an agenda for 
the meeting. The agenda should be shared in advance. Clear and 
thorough notes should be taken at each meeting and shared in a 
timely fashion after the meeting. Of note, email dependence and 
requirements vary among clinical disciplines. Some staff do not 
use email as part of their daily work, so email communication 
may not connect with all team members equally. To account for 
this, QI leaders or a designee should consider quick, in-person 
meetings to engage and update those team members as needed.

During meetings, QI leaders should ensure that all professions 
have the opportunity to share their expertise. If necessary, con-
sider seating arrangements either in an open forum meeting or 
roundtable. In these meetings, some participant groups may natu-
rally dominate the conversation. An effective QI leader should 
proactively facilitate sharing from all disciplines. For example, 
“We haven’t heard from the therapists yet. How will this impact 
you? What has your experience been?”

While the main outcome of the project will be determined by 
the project charter and leaders, all team members should be 
involved in the decision-making for additional metrics and the 
execution of PDSA cycles. When executing PDSA cycles, ensure 
adequate representation from all disciplines. Also, consider hav-
ing cross-discipline participation. For example, consider having a 
pharmacist facilitate the nursing portion of the PDSA cycle. This 
provides an opportunity for interprofessional learning. During 
feedback sessions after PDSA cycles, discipline-specific feed-
back to their peers may yield more useful  feedback; however, 
cross-discipline feedback may elicit more honest responses. 
Organizational culture and the individual participants will deter-
mine which method is best. Experience with QI tools and tech-
niques will also vary among clinical disciplines. Consider 
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incorporating brief educational components to ensure participants 
have a sufficient understanding of the QI process.

 Dissemination of the Work

For public presentations of the work (e.g., abstracts or posters), 
the presenters should represent as many disciplines as possible. 
Some disciplines are more comfortable speaking publicly, but all 
should be provided the opportunity. Senior leadership of all divi-
sions and departments included in the project should be invited to 
the presentations. For written publications, authorship order 
should be determined before writing begins. Consider using the 
acknowledgment section for those who participated in the project 
but for whom writing credits are not necessary.

If the project is spread to other parts of the organization, make 
sure each discipline serves as a trainer or resource for the new 
areas. Any tools created should be shared widely among all the 
disciplines involved.

 Conclusion

In the example presented at the beginning of the chapter, different 
disciplines were invited to participate in a QI project, but the exe-
cution fell short of true interprofessional collaboration. True inter-
professional learning and collaboration is more than the 
participation of different disciplines in a QI project but rather, 
involves a true partnership through all aspects of a project. The 
journey to successful interprofessional collaboration begins with 
leaders and teams understanding where their organizations are on 
their respective interprofessional journeys. An interprofessional 
approach to improving complex clinical care systems is difficult, 
but it creates increased job satisfaction for participants and better 
experiences for patients. Successful interprofessional collabora-
tion and learning involves following the lead of senior leaders by 
creating teams with interprofessional leaders and members who 
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truly integrate the strengths of each discipline. QI team leaders 
need to account for the needs, desires, and limitations of all clini-
cal disciplines. Start with who is willing and available, and expand 
efforts from there.
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 Chapter Content

Data, data everywhere… yet who really owns it? We all know 
that data is a foundational driver of quality improvement. Leaders 
are challenged every day to track data specific to their areas. If 
that data is not meeting organizational expectations, then the 
leader is charged with improving the data. The leader is now the 
owner of the data as well as a quality improvement plan yet to be 
developed.

The leader often spends hours creating a quality improvement 
plan that she/he is confident will work. The plan is frequently 
developed with input from other leaders, who may be experienc-
ing the same quality improvement need, are subject matter experts, 
or will be the individuals educating the staff on the new structures 
and processes to be followed. The plan gets rolled out to the staff 
for operationalization, and the data does not improve! As a matter 
of fact, the staff may not even be operationalizing the plan as they 
either do not understand the why behind it or do not have the 
belief the plan will work. Instead of looking at why the plan may 
not be working or why the staff are resisting, plan owners often 
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times will revise the plan and include even more details and steps. 
Thus, the cycle of quality improvement plan failure continues.

A review of the literature for best practices in quality improve-
ment often includes the use of shared governance or shared 
decision- making as a foundational imperative seen in successful 
initiatives. Tim Porter-O’Grady, the 1970s pioneer of shared gov-
ernance, defined it as “a structural model through which nurses 
can express and manage their practice with a higher level of pro-
fessional autonomy” [1]. Today, the practice of shared governance 
or shared decision-making has expanded beyond nursing and is 
considered an organization-wide leadership model. In their book, 
Shared Governance That Works, authors Guanci and Medeiros 
share the following definition: “Shared governance is a leadership 
model in which positional leaders partner with staff in decision- 
making processes while creating ownership for improvement in 
practice” [2]. This definition takes shared governance out of the 
“nursing only” environment and into the inclusive health care 
environment regardless of what department, area, or specialty 
leaders and staff work in. In 2016 Porter-O’Grady and colleagues 
wrote about this evolution into what they termed professional 
governance [3].

In order to operationalize shared governance, an understanding 
of the principles and best practices is needed. Shared governance 
is built on the four (4) principles of partnership, equity, account-
ability, and ownership [4].

• Partnership: Staff members and leaders work together at the 
unit, department, and organization or system level to improve 
practice and achieve the best outcomes.

• Equity: All contribute within the scope of their roles as part of 
the team.

• Accountability: Staff members and managers share ownership 
for the outcomes of work; they answer to colleagues, the orga-
nization, and the community served.

• Ownership: Participants accept that success is linked to how 
well they do their individual jobs.
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In the description of professional governance, Porter-O’Grady 
and colleagues identify four foundational principles [5]. These 
principles align and expand on those found in shared governance.

• Accountability: This assures that decisions and actions repre-
sent the standards of the profession and positively impact the 
intended client, staff, and organizational outcomes.

• Professional obligation: Within the professional role, there are 
ethical and legal responsibilities that influence practice within 
the profession, the organization, and the community.

• Collateral relationships: This establishes, demonstrates, and 
expresses equitable interprofessional relationships and interac-
tions.

• Effective decision-making: Decisions exercise judgment 
grounded in the synthesis of evidence-based data to generate 
alternatives and make informed choices that drive actions and 
innovation within the profession and the organization.

Whether it be the operationalization of the principles of a 
shared governance or professional governance model, both sup-
ports moving from an “us and them” mindset to a “we” approach 
to quality improvement.

A belief to address and mitigate is the belief that quality 
improvement initiatives should be leadership lead. Organizations 
that have robust shared governance cultures have proven this 
approach to be incorrect. These organizations see quality improve-
ment initiatives that are adopted quicker and achieve more suc-
cess in a shorter period of time, and, more importantly, the 
improvements are sustained over time. Porter-O’Grady states that 
only 10% of unit- and department-level decisions should be made 
by the management [5]. To have this occur, a clear understanding 
of what shared/professional governance is, and what it is not, is 
needed (Fig. 17.1).

Both the leaders and staff also need to understand and embrace 
the differences between self-governance, participatory manage-
ment, and shared governance. As seen in Fig. 17.2, the clear dif-
ference is in self-governance, a decision may be made yet never 
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operationalized. In participatory management, the staff offer their 
feedback, yet the leader retains the final decision; in shared gov-
ernance, the staff make the decision within the guidelines shared 
by the leader. If a leader is saying “no” when a staff brings a plan 
to them, then there has clearly been a breakdown and blurring 
between the models.

The leader’s role in a shared governance culture is to be a 
coach, guide, and developmental facilitator. As a developmental 
facilitator, the leader uses a longer-term strategy in which the 
frontline team learns how to facilitate its own processes. The 
leader helps the team function more effectively on its own – now 
and in the future – rather than taking charge of the process. Think 
of it this way: a developmental facilitator helps bring about an 
outcome by providing indirect or unobtrusive assistance, guid-
ance, or supervision [6].

What Shared Governance Is What Shared Governance Is Not

Partnership between leaders and staff. Leader controlling the work 

Staff accepting the partnership. Self-governance

Leaders articulating the expected outcomes “Us” versus “them” approach

Leaders sharing guardrails for decisions to be made Leaders abdicating their role

Bi-directional frequent communication between leaders 

and staff

Not involving leaders in all phases of planning and work

Staff using data to drive their work Staff only working of “projects” that they choose

Staff accepting the responsibility and 

accountability for the outcomes of their 

work

Participatory management

A way to identify future positional leaders
A strategy to support 
downsizing of leadership

A tenet of professional practice

A key expression of organizational culture

A leadership development strategy

Fig. 17.1 What shared governance is and is not. (Modified from Guanci, G., 
Medeiros, M., Shared Governance that Works. Used with permission)
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 Required Elements to Support Frontline 
Ownership to Achieve Quality Improvement 
Outcomes

Up until this point, we have discussed the leader’s role in shared 
governance, but what is the frontline staff’s role? How does that 
role create ownership of data, improvement plans, and the out-
comes of those plan?

Parameter Self-Governance
Participatory 

Management
Shared Governance

Goals

Staff determine 

goals without input 

for leaders

Leaders request input 

from staff

Use of input is 

optional

Staff are given the 

responsibility, authority 

and accountability for 

decisions

Use of input
Can foster a 

"they…we"mindset

Leader is not required 

to use staff input

Leadership and staff 

activities are 

interdependent

How decisions 

are made

All decisions made 

by work team with 

no external input or 

guidance

Final decision lies with 

leadership, who may 

accept or reject staff 

input

Leaders clearly 

articulate the 

guidelines for the 

decision (e.g. we have 

$10,000 to spend on xx)

Presence of 

Leader
Absent leader Hierarchical leader Servant leader

Where 

decisions are 

made

Independent 

decisions that may 

never be 

operationalized

Centralized decision 

making

Decentralized 

decision making

Fig. 17.2 Comparison of three styles. (Modified from Guanci, G. Medeiros, 
M., Shared Governance that Works. Used with permission)
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When we think of who has the most influence on outcomes, it 
is the person operationalizing or doing the work. It could be the 
department receptionist greeting the patient that affects whether a 
patient feels they are being treated with courtesy and respect or 
not. It is the respiratory therapist that either delivers the breathing 
treatment on time or not. It is the clinical nurse who either gives 
the correct medication, at the correct time, to the correct patient or 
not. The data that leaders review is the autograph of the frontline 
staff completing the work.

Most frontline staff do not think about data being theirs when, 
in fact, the drivers of sustained improvement are themselves. If 
the frontline staff are to own data, they must have a clear under-
standing of what the data being collected is, what it is telling 
them, what the desired data target is, and, in some cases, how they 
compare to other like-type teams. In addition, the frontline staff 
need to have a clear understanding of responsibility, authority, and 
accountability (RAA) [7] as it relates to quality improvement 
ownership.

• Responsibility: Clear and specific allocation of duties in order 
to achieve desired results. It is a two-way street that must be 
given and accepted, as evidenced by personal ownership and 
aligned actions.

• Authority: This gives the team the right to act and make deci-
sions and is restricted to areas where responsibility is given 
and accepted. There are four levels of authority (Fig. 17.3) that 
must be clearly understood, and the specific level of authority 
must accompany the giving and accepting of the responsibility.

• Accountability: The acceptance of the outcomes of the team’s 
work. It is a reflection of the actions, plans, and decision 
made and is one way to evaluate the effectiveness of these. 
Figure 17.3 outlines the four levels of authority.

Frontline staff must accept all the three components of the 
RAA package and not just the responsibility and authority com-
ponents.

Transparency and sharing of data with frontline staff are the 
first steps toward ownership. If they do not understand what the 
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data being collected is and what it is telling them, they cannot and 
will not own it. They will make excuses such as “that’s my  leader’s 
problem” or “we were having a bad stretch of weather when that 
happened” or perhaps, in the case of prevalence studies, “that was 
only 1 day, so not really us.”

The way data is presented also has a major impact on under-
standing. Most staff are not data analysts or experts, so data must 
be presented in the most basic or simplest form. The manner in 
which data is shared with frontline staff must be different from the 
way it is shared with senior leaders. While some may feel this 
leads to duplication of work, it is well worth the time as it will 
foster frontline understanding and ownership of data. Visual cues 

Levels of Authority

Level 1

Data/Information/Idea Gathering

Authority to collect information/data and provide to another who will make the 

final decision and determine what action will be taken.

Level 2

Data/Information/Idea Gathering + Recommendations

Authority to collect information/data, weigh the options and recommend action to 

be taken to another who will make the final decision.

Level 3

Data/Information/Idea Gathering + Recommendations (Pause to communicate, 

clarify or negotiate) + Take Action

Authority to collect information, apply critical thinking, weigh options, recommend 

actions, and negotiate the final decision. Includes pausing and collaborating with 

others before taking action.

Level 4

Act + Inform others after taking action

Authority to assess, decide, and act. May follow up and inform another of the 

actions taken as required by the situation

Fig. 17.3 Four levels of authority. (Used with permission from [8])
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on the desired endpoint, such as an arrow stating “lower is better” 
or showing the desired direction of the improvement, will go a 
long way to support frontline staff’s understanding.

There is an ancient Chinese proverb that states, “An owner in 
the business will not fight against it.” Shared governance supports 
this proverb. Using the leadership in shared governance concepts 
of articulating the expected outcome(s) and the guardrails for plan 
development, the staff are empowered to craft a plan they are 
committed to.

Here is an example of how this might look:

• Problem: Low “quiet at night” patient satisfaction scores.
• Expected outcome: Sustained improvement of associated 

scores.
• Quality improvement plan guardrails: First attempts at prob-

lem correction must be in alignment with the organization’s 
policies and procedures and budget neutral.

The frontline team crafts a plan within these articulated guard-
rails and monitors for improvement, yet only minimal improve-
ment occurs. Upon further discussion with the leadership, 
additional or new guardrails are established for the team: organi-
zation is committing XXX dollars to the purchase of equipment to 
support the improvement plan, the equipment must come from a 
vendor within the organization’s purchasing/buyer group, and the 
team is responsible for creating and implementing the education 
plan associated with the new product.

With these new guardrails, the frontline team can now evaluate 
equipment options that meet the articulated guardrails. Once they 
determine what they feel is the best product that meets the articu-
lated guardrails, they share their findings with the leadership. In a 
shared governance culture, the leadership’s response is “thank 
you, we will order the product while you complete the next phase 
of crafting the implementation plan.” This process fosters com-
mitment to the improvement process as the frontline staff are now 
the “owner of the business.”
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What follows are two case studies of how shared governance 
fostered sustained quality improvement through frontline owner-
ship in the plan.

 Interprofessional Case Study

• Problem and supporting data: High numbers of reported safety 
concerns within the hematology/oncology service line. There 
are 123 reported safety concerns across the hematology- 
oncology service lines in 1  month, accounting for a rate of 
0.115 (safety reports/patient days).

• Identified etiology: Lack of structure and processes to facilitate 
seamless patient care across the inpatient and ambulatory ser-
vice line areas.

• Goal: Reduce the rate of reported safety concerns in all 
hematology- oncology service line areas.

 Performance Improvement Actions

• Interprofessional PI workgroup formed. Disciplines included 
medicine, frontline staff from nursing, pharmacy, informatics, 
quality improvement, and operations.

• Assessment of issues through the lens of each discipline com-
pleted and analyzed.

• Rapid PDSA cycles to address prioritized issues and owner-
ship for improvement implemented with coaching from quality 
improvement partners.

• Initial 90-day rapid cycle actions included:
 – Clinic reminder calls to families (operations), nurses 

assisted with patient placement in the clinic for process flow 
improvement (nursing), patients with extended infusions 
were seen by their provider in the infusion center rather 
than starting in clinic and then going to infusion center 
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(pharmacy, operations, nursing, and medicine), physician 
clinic schedule was reviewed and modified to accommodate 
tumor boards and eliminate patient delays (medicine, infor-
matics, and operations), implemented process of co- 
signature of chemotherapy orders (informatics, nursing, 
and pharmacy), and enhanced communication process via 
daily full-team AM huddles across the service line.

• Second 90-day rapid cycle actions included:
 – Volunteers assigned in clinic for wayfinding and enhancing 

the patient experience (operations), created visual cues to 
limit and balance the number of planned procedures and 
admission across the service line (nursing and operations), 
implemented enhanced structure chemo delivery to clinic 
(pharmacy), new process to send chemo orders to pharmacy 
a day in advance so pharmacy could process medication 
more timely on day of infusion (nursing and pharmacy), a 
process developed to ensure that follow-up appointments 
were made upon hospital discharge (operations), and chart 
flow remapped in the clinic setting to ensure better patient 
progression (nursing, operations, and informatics).

• Third 90-day rapid cycle actions included:
 – Follow-up appointment time criteria implemented to 

improve scheduling and accommodate inpatient admissions 
versus clinic visit (operations), initiated daily PM huddles 
across the service line for improved communication and 
preparation for the next day (medicine, nursing, pharmacy, 
operations, and informatics), established a direct communi-
cation line between the satellite outpatient clinic and main 
hospital for patients requiring procedures in special proce-
dures unit, (medicine, nursing, operations, and informatics), 
established a direct communication process for emergency 
provider coverage in the infusion center (medicine, nursing, 
and informatics), refined handoff process for patients com-
ing from clinic to special procedures unit including isola-
tion needs and population-specific education to the staff 
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(nursing), addressed the shift change chemo delivery sched-
ule delay by optimizing communication methods between 
infusion and hospital pharmacy to decrease shift change 
chemo delivery delays (operations, pharmacy, nursing, and 
informatics). Figure  17.4 displays trended outcome data 
and improvements associated with the interprofessional 
case study.

 Outcome

 Nursing Case Study

• Problem and supporting data: Increased patient falls on Medi-
cal 2 unit. There are 3.55 falls per 1000 patient days.

• Identified etiology: Lack of structure and process supporting 
the proactive addressing of patients at risk for falls.

• Goal: Reduce patient falls on Medical 2 unit to below internal 
target of 1.32 falls per 1000 patient days.

 Performance Improvement Actions

• Unit-based shared governance council (UBC) accepted 
responsibility, authority, and accountability to decrease falls 
on their unit. UBC members (exclusively frontline nurses) 
discussed possible evidence-based actions to address issue(s), 
developed and implemented nurse bedside handoff structure, 
process, and tool inclusive of introductions of RN to patient, 
patient safety information, and goals for the shift. All unit 
staff are educated on the new process and tool by UBC mem-
bers; continued tracking, trending, and analyzing; and 
responded to falls data by UBC members. Figure 17.5 dis-
plays the trend on the elimination of patient falls as a result of 
nurse-driven interventions.
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 Outcome

As depicted in the case studies above, the shared governance 
approach fosters and supports sustained improvement. These sus-
tained improvements only occur when staff have clarity of pur-
pose as well as the shared governance structures in which to do 
the work. Staff develop the competence and confidence to do the 
work, while leaders collaborate with and empower the staff to 
take ownership of the improvement plan and the associated data. 
Together, this results in frontline ownership of sustained quality 
improvement.
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External Recognition in QI
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 Recognition

Recognition acknowledges achievement of goals, successful out-
comes, and quality of care for healthcare organizations. 
Recognition is awarded at many levels: to the organization, a 
department, or individuals. External recognition of care and ser-
vices serves as a public evaluation compared to other similar orga-
nizations, which organizations use for self-promotion and 
marketing. An organization that undergoes a thorough external 
assessment of structures, processes, and outcomes, through evalu-
ation of best practice implementation, available resources, and 
results, projects a commitment to quality and improvement. 
Leaders learn where their organization stands in comparison with 
others, positive or negative. External survey sponsors recognize 
excellent performance expressed as rankings or ratings based on 
these comparative data and information. National surveys repre-
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sent a broad spectrum of healthcare organizations. Survey 
response data serve as a benchmarking tool suitable to foster qual-
ity improvement efforts.

Several organizations publish information about healthcare 
organizations: for-profit companies who use rankings or ratings, 
such as “honor roll,” “best of,” or “top” lists, to sell products, 
publications, and magazines, and some organizations publish data 
to inform healthcare decision-making. Two organizations that 
publish rankings and ratings for hospitals are the US News & 
World Report, a for-profit, and the Leapfrog Group, a nonprofit. 
These organizations’ websites identify their annual rankings/rat-
ings as comprehensive drivers of improvement in safety and qual-
ity. According to The Leapfrog Group, their top hospital awards 
and ratings recognize hospitals with lower error and infection 
rates and higher quality in measured care areas [1]. The US News 
& World Report suggests that ranking hospitals and publishing 
results assist patients in locating the best available care for their 
condition [2]. Patients and families, applicants for positions, and 
potential donors consider ratings to determine if the healthcare 
organization is the right place to receive care, to work, and to 
provide funding. But hospitals and specialists also use the pub-
lished information to compare their skills and outcomes with oth-
ers named in the rankings. Rankings are typically based on 
quantitative data, such as metrics and outcomes, and on qualita-
tive information, often open-ended questions. These externally 
reported comparisons drive competition whether intended or not 
and, like an organizational report card, incentivize improvement 
and frankly drive improvement and prioritization of resources to 
improve care delivery.

Federal and state agencies and selected collaboratives publicly 
report healthcare data that compare generally accepted best prac-
tices, processes, and outcomes across hospitals or among clinician 
groups [3]. These data are generally collected from repositories, 
such as Medicare. Peer-reviewed articles on the use of survey 
information and publicly reported data for hospital quality 
improvement initiatives are available for review. However, the 
reader cannot conclude that improvement necessarily occurred. 
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Quality of care initiatives were more likely to show improvement, 
but it is difficult to determine if improvement in patient safety or 
patient experience occurred [4].

 Surveys

Surveys, in general, are used to collect information and feedback 
to increase knowledge. Survey design drives the quality of the 
information received and includes many formats, such as open- 
ended questions, multiple-choice, multipoint scales or ratings, or 
ranked preferences. Companies use surveys to learn about con-
sumer preferences, customer satisfaction, or understand employee 
engagement. Surveys designed to elicit concrete information on 
the quality or availability of services provided offer a transparent 
comparison for consumers [5].

External healthcare surveys use a similar approach: collect 
information on specific aspects of care from organizations or 
data repositories and report publicly to guide consumer decision- 
making. Healthcare organizations use survey data to frame and 
drive improvement initiatives. Survey results provide bench-
marking tools for comparing processes and outcomes against 
those who attain “best of” or “top-ranked” status. Participation 
in the survey process provides the hospital a self-assessment of 
internal processes and outcomes and comparison to expected 
results.

Participation in external surveys varies. The Leapfrog Group 
Hospital Survey is voluntary, requiring organizations to weigh the 
benefit and use of information learned from the survey process 
and results. The US News & World Report “Best Hospitals” adult 
specialty ranking, published since 1990, includes the American 
Hospital Association (AHA) member hospitals that fit the survey 
eligibility requirements. Specialty ranking relies on data available 
from government and association resources, such as the Centers 
for Medicare and Medicaid Services patient experience survey 
(HCAHPS), AHA survey, and specialty group resources. They 
track patient mortality, volume, staffing ratios, and/or expert 
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physicians’ opinions [2]. Their Pediatric Hospital Survey is vol-
untary, and hospitals must provide a comprehensive survey with 
general information and extensive data on applicable pediatric 
specialties to be considered for inclusion.

The US News & World Report Pediatric Hospital Survey and 
The Leapfrog Hospital Survey rely primarily on self-reported data 
from submitting organizations. According to the US News & 
World Reports’ online methodology for Best Children’s Hospitals, 
they published the first pediatric rankings based on data in 2007. 
Since 2008, results have included data on specialty care, with 
more comprehensive survey data collected annually. Survey ques-
tions encompass clinical structures, processes, and outcomes. 
Data reflect clinical best practices in use, staffing resources, vol-
umes of patients and procedures, and specific clinical outcomes 
[6]. The Leapfrog Group’s website notes that the survey began in 
2001 and expanded measures over time [7]. Both survey sponsors 
retrieve data from external sources when available, such as the 
Centers for Disease Control External Healthcare Safety Network 
(NHSN) database and other external data sources with hospitals 
self-reporting the remainder of information requested. The sur-
veys report that responses are scrutinized using robust processes 
to ensure valid and reliable data, comparing expected to observed 
responses and margins for acceptable answers. Survey sponsors 
request clarification from submitters on any data that are deemed 
to be out of the expected range for confirmation of responses prior 
to accepting their survey for publication.

Decisions to participate in voluntary surveys reside at the lead-
ership level as an organizational commitment. Survey completion 
requires input from numerous content experts in coordination with 
staff who collects, analyzes, and inputs information into the survey 
platforms and leaders who validate and verify content prior to sub-
mission. To facilitate data collection, robust electronic medical 
records and information technology platforms are preferred versus 
manually capturing information from records. Leaders should 
evaluate the cost of data collection and verification and committed 
staff time for survey completion in considering participation, 
determining the return on investment for their organization inter-
nally. After survey submission and receipt of published results, 
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leaders determine the best utilization of published results, with 
information suitable to drive quality improvement initiatives.

 Survey Results: Driving Improvement

Once survey results are publicly reported in various formats, orga-
nizations have a foundation to improve care using the improve-
ment (QI) process. There are numerous methods to employ in 
improving quality, such as the Model for Improvement, Lean/Six 
Sigma, cause analysis, and process mapping. Survey results, as 
reported, offer basic information and data for organizational 
response and improvement. The survey sponsors referenced above 
offer additional opportunities to purchase comparative informa-
tion: The Leapfrog Group Competitive Benchmarking Reports [8] 
and US News Hospital Data Insights database [9].

Once the results are available, the QI process begins: review 
results, compare with benchmarks and your organization’s previ-
ous results when available, identify improvement opportunities, 
and prioritize based on importance to patients and the organiza-
tion. Prioritization should consider the teams who will be charged 
to make improvements. Microsystems, teams of healthcare mem-
bers who care for a particular patient population, are an appropri-
ate group to engage in improvement. The US News & World 
Report Pediatric Hospital Survey results encompass ten specialty 
groups, and adult hospital surveys rank 16 specialty areas, each 
inclusive of microsystems. In addition, selected indicators cross 
specialty groups and encourage the engagement of other profes-
sionals in a multidisciplinary improvement approach. Hospital- 
acquired infections, hand hygiene, and medication processes 
cross disciplines and microsystems.

Organization support staff, such as patient safety, performance 
improvement, and patient experience specialists, might round out 
improvement teams. The organization’s expertise to guide and 
support QI correlates to the capacity and capability to make 
improvement. Capacity denotes the organization’s commitment to 
educate staff in improvement science to equip them with knowl-
edge and skills to engage in improvement initiatives. Capability 
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refers to building a comprehensive support framework for staff, 
such as QI and safety department consultants, time to participate 
in improvement activities, and reinforcement to undertake QI ini-
tiatives to improve patient care, safety, or experience.

Well-defined survey data focus the improvement effort, guid-
ing the development of an aim statement that outlines the desired 
outcome, specific population, and timeline for accomplishment. 
Microsystem teams identify improvement strategies or key driv-
ers to accomplish the aim: develop processes to improve patient 
care delivery procedures and outcomes, remove impediments to 
care access, increase volume, and implement best practices for 
safe effective care. Measurement is essential to gauge progress 
with the aim, using benchmarks as comparators.

Achieving improvement within microsystems and across the 
organization is gratifying for staff, leaders, and the patients who 
benefit from excellent care, something they expect. Using QI pro-
cesses as described allows multiple teams to engage in improving 
care specific to their areas or that will affect care across the con-
tinuum. A good starting place is identifying the “low-hanging 
fruit” or those improvements that are easy to undertake. Hand 
hygiene is addressed on surveys, with questions about specific 
compliance measured and processes and practices in place. Once 
identified as a concern, QI methods might include reviewing and 
updating policies, evaluating reasons for noncompliance, setting 
expectations, observing staff compliance, and offering just-in- 
time education for noncompliance. The outcome is easily mea-
sured and compared organization wide. Questions regarding 
available FTEs may present low-lying solutions if hiring addi-
tional resources will improve care and financial resources are 
available. Reviewing scores for expected numbers of nurses, 
social workers, or specialty patient/parent educators may justify 
adding staff. Reviewing current structure and processes may lead 
to additional specialists, new technologies, or patient support ser-
vices. Reorganizing structure to allow additional provision of ser-
vices may be appropriate and improve processes and outcomes. 
The ability to offer influenza immunizations to specialty clinic 
patients may be a goal. The structure in place to obtain and store 
the vaccine needs to be considered with the process of administer-
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ing the vaccine. Is a licensed staff member available to complete 
the process? Successful implementation of this QI effort could 
improve structure, processes, and patient outcomes. Focusing on 
the process of barcode medication administration scanning com-
pliance engages multidisciplinary teams and potentially reduces 
medication errors to improve outcomes. The team sets an aim to 
increase compliance, determines barriers to scanning, develops 
key drivers to address the barriers, tests potential changes, and 
measures scanning compliance and medication administration 
errors to determine outcomes.

Survey questions drive higher-level QI when considering 
reductions in hospital-acquired conditions, prolonged length of 
stay, readmissions, or deaths. The QI process and methods remain 
the same: using data to identify areas for improvement, setting a 
goal, and implementing the correct actions. The microsystem 
team likely needs assistance from QI professionals and data ana-
lysts. The positive aspect of this type of improvement is that best 
practices for infection reduction are available for consideration, 
and small tests of change are easily conducted. Collect and ana-
lyze outcome and process data to measure improvement. The QI 
initiative should be spread and sustained, with the potential to be 
recognized externally as data are shared.

Other areas for consideration that vary in ease of implementa-
tion are specialty accreditation and designation as a Magnet® 
hospital. Leaders drive decisions to pursue this level of achieve-
ment. Rigorous standards must be met, leading to fertile ground 
for process and outcome QI. Magnet Recognition Program® des-
ignation and national organization accreditation favorably impact 
survey results and are excellent examples of external recognition.

 Magnet® Designation

Achieving recognition as a Magnet® designated organization is 
the highest honor an organized nursing service can achieve. In 
1983, the American Academy of Nursing Taskforce on Nursing 
Practice in Hospitals published their sentinel study, Magnet 
Hospitals: Attraction and Retention of Professional Nurses, 
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which created the evidence base for today’s American Nurses 
Credentialing Center’s (ANCC) Magnet Recognition Program 
[10]. Over the 25-year history of the program, the Commission on 
Magnet Recognition (COM), the governing body of the Magnet 
program, has increasingly raised the bar for the performance of 
Magnet- designated organizations. Initially focused on the 14 
forces of magnetism, factors found to influence recruitment and 
retention, the Magnet standards have evolved an outcomes-based 
model that are essential to a culture of excellence and innovation 
in nursing practice [10]. The Magnet standards are rooted in a 
strong, independent scientific base that spans 20 years of research 
and development.

The Magnet model consists of five components: structural 
empowerment; exemplary professional practice; new knowledge, 
innovation, and improvements; and transformational leadership 
all of which underpin the final component, empirical outcomes. 
The model acknowledges that global issues in nursing and health-
care impact the five Magnet domains (Fig. 18.1). Each of the five 

Empirical
Outcomes

Structural
Empowerment

New Knowlege,
Innovations &
Improvements

Transformational
Leadership

Exemplary
Professional

Practice

Global Issues in Nursing & Health Care

Fig. 18.1 ANCC Magnet® model. The Magnet model consists of five com-
ponents: structural empowerment; exemplary professional practice; new 
knowledge, innovation, and improvements; and transformational leadership 
all of which underpin the final component, empirical outcomes
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components has a series of sources of evidence (SOE) that must 
be met by the applicant organization to achieve Magnet designa-
tion. Once achieved, the designation period is 4  years, during 
which time designated organizations will participate in an interim 
monitoring report and begin the redesignation process.

Before applying for Magnet designation, organizations should 
complete a gap analysis based on the current Magnet application 
manual standards. Tools and resources for organizations consider-
ing Magnet designation are available from the ANCC Magnet 
Recognition Program website. It is imperative that organizations 
understand the eligibility requirements, the Magnet model, and 
the required sources of evidence before beginning the application 
process.

The process to achieve Magnet designation consists of four 
major elements: application, submission of documents, a site visit, 
and Commission on Magnet decision. The application is the first 
step and declares the organization’s intent to submit written docu-
ments. During this phase, organizations will submit documenta-
tion regarding the organizational structure, qualifications of the 
chief nursing officer (CNO), and other nurse leaders, as well as 
other documents establishing the eligibility of the organization. 
Following the application, organizations will prepare and submit 
documents, the second phase of the designation process. This stage 
of the process can take from several months up to a year or more 
depending on the readiness of the organization at the time of appli-
cation. The documents contain examples of how the organization 
meets the SOE under each of the components of the Magnet model 
and tells the story of the contributions of nurses to the empirical 
outcomes achieved by the applicant. The requirements for the doc-
uments are very specific and must be followed clearly and pre-
cisely to be appropriately evaluated and scored by the appraisal 
team. Once the documents are submitted, they are reviewed and 
scored by an independent appraisal team. The results of the docu-
ment submission phase could be one of the three following sce-
narios: the document does not meet the standards, and the 
application process ends; the document meets the minimum 
thresholds, but additional documentation is required; or the docu-
ment meets the standards, and the organization advances to the 
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next phase of the appraisal process, the site visit.  Organizations 
that required additional documentation are given a one-time oppor-
tunity to provide additional examples and data in order to move to 
the site visit phase. The site visit is the highlight of the journey for 
many organizations on the Magnet journey. The visit is conducted 
by the same team of appraisers who reviews and scores the docu-
ment. The purpose of the site visit is to clarify, amplify, and verify 
the contents of the written document. Once the site visit concludes, 
the appraiser team submits a written report to the COM, who 
makes the final determination of designation status.

Since the inception of the Magnet program, numerous studies 
have examined the impact of implementing the various elements 
of the Magnet model on the organization. Work culture, retention, 
nurse-sensitive outcomes, and patient satisfaction are a few of the 
areas which have been widely examined in the literature. The 
strong scientific basis of the Magnet Recognition Program contin-
ues to evolve as the program itself continues to grow. Once a mod-
est program centered on hospitals in the United States, the Magnet 
Recognition Program has grown to over 500 designated hospitals 
worldwide.

Recognition, such as a Magnet Recognition Program®-
designated organization, Leapfrog Top Hospital, or US News Best 
Hospital, represents a beginning, not an end, to improving quality. 
As you dive into survey data to determine what and how to 
improve, many opportunities may emerge. Over time, QI efforts 
mature and result in overall performance improvement, followed 
by recognition at many levels: internal and external. But also con-
sider that other organizations are attempting to improve quality 
with the same consequences of better outcomes and improved rat-
ings and rankings, pushing the bar for the quality of care and 
external recognition higher. The cycle continues. Quality improve-
ment in clinical outcomes, processes, and structures readies the 
organization for the next survey submission. Quality improve-
ment involves everyone working together to attain excellent 
results and positive outcomes. A top survey ranking or rating 
externally recognizes that an organization values and provides the 
best quality patient care. In the end, the winners are the patients 
receiving top-notch care and the staff choosing to work in exter-
nally recognized healthcare organizations.
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 Abbreviations and Definitions

 Abbreviations

ACA Apparent cause analysis
AHRQ Agency for Healthcare Research and Quality
ANA American Nurses Association
ANCC American Nurses Credentialing Center
API Associates in Process Improvement
ARCC Ask, request, concern, chain of command
ASHP American Society of Health-System Pharma-

cists
BPEP Baldrige Performance Excellence Program
C. diff Clostridioides difficile
CAUTI Catheter-associated urinary tract infections
C-Chart Count chart
CDC Centers for Disease Control and Prevention
CIN Clinically integrated network
CL Center line on a control chart
CLABSI Central line-associated bloodstream infection
CME Continuing medical education
CMS Centers for Medicare & Medicaid Services
COM Commission on Magnet
CQI Continuous quality improvement
CVC Central venous catheter
DART Days away, restricted, or transferred
DMAIC Define, measure, analyze, improve, control
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EHR Electronic health record
ESS Employee staff safety
FMEA Failure modes and effects analysis
HAC Hospital-acquired condition
HAI Hospital-acquired infection
HCAHPS Hospital consumer assessment of healthcare 

providers and systems
HRO High reliability organization
HSOPS Hospital survey on patient safety culture
IHI Institute for Healthcare Improvement
IOM Institute of Medicine
IR Incident report; also known as safety event 

report
IT Information technology
LCL Lower control limit
LOR Levels of reliability
MAR Medical administration record
MB-CLABSI Mucosal-barrier central line-associated blood-

stream infection
MFI Model for improvement
MOC Maintenance of certification
MUE Medication-use evaluation
NAHQ National Association for Healthcare Quality
NCC MERP National Coordinating Council for Medication 

Error Reporting and Prevention
NDNQI National Database Nursing Quality Indicators
NPSF National Patient Safety Foundation
P-Chart Proportion chart
PDSA Plan-do-study-act
PHI Preventable harm index
PI Performance improvement
PI Pressure injury
PPE Personal protective equipment
PU Pressure ulcer
QBS Quality as a business strategy
QI Quality improvement
RAA Responsibility, authority, and accountability
RCA Root cause analysis
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RPN Risk priority number
S-Chart Standard deviation chart
SCS Safety culture survey
SER Safety event report
SMART Specific, measurable, achievable, realistic, and 

timely
SOE Sources of evidence
SOI Science of improvement
SOPK System of profound knowledge
SPC Statistical process control
SPS Solutions for patient safety
STAR Stop, think, act, review
TAT Turnaround time
TCR Therapeutic class review
TRIR/TRCR Total recordable incident rate or total case  

incident rate
UBC Unit-Based Shared Governance Council
UCL Upper control limit
UE Unplanned extubation
UPC Unit Practice Council
X-bar-S Chart Average and standard deviation chart

 Definitions

Accident An unplanned, unexpected event, usually with an 
adverse consequence

Adverse event Injury caused by medical care
Benchmarking Setting goals and developing comparisons based on 

what has been achieved by others
Blood and body 
fluid exposures

When a patient’s blood or body fluids come into 
contact with a healthcare provider’s skin or mucous 
membranes such as the eyes, nose, or mouth

Closed loop 
communication

A communication technique that ensures a message 
sent by the “sender” was received, interpreted, and 
understood by the receiver

Corrective action An action the manager(s) or organization intends to 
implement to reduce or prevent future repeat events

Abbreviations and Definitions



324

Electronic health 
record (EHR)

Computerized system to document, store, and display 
patient health data and medical records. Used in 
healthcare settings by clinical and administrative staff 
to manage healthcare for individual patients and across 
populations

Error An unintended act that produces an undesirable result 
or significant potential for an undesirable result

Extent of 
condition

The likelihood that given a certain set of conditions 
that resulted or potentially resulted in harm

Fall A sudden, unintentional descent that results in the 
individual coming to rest on the floor, on or against 
some other surface, on another person, or on an object

Four levels of 
authority

The level at which a group has the authority to make a 
decision

Hazards Events, actions, or things that can cause harm
Health 
information 
technology (IT)

Refers broadly to electronic health records and related 
applications and devices used in the delivery of 
healthcare services

Hospital-acquired 
condition

A condition that occurs during hospitalization (or 
medical care)

Hospital-acquired 
infection

An infection occurring during hospitalization (or 
medical care)

Incidence A measurement used to track the rate that a condition 
occurs during a specified period of time within a 
population

Incidents Occurrences or events that have or could lead to 
undesirable results

Incident report/
occurrence report

Form (usually electronic) used to communicate the 
occurrence of a clinical safety event (which may be a 
near miss, know complication, precursor event, or 
serious safety event) to internal stakeholders. The 
occurrence information is used to promote appropriate 
event response and to promote patient safety and 
quality improvement going forward

Known 
complication

An adverse outcome supported in the literature as a 
potential risk related to a procedure, treatment, or test 
that is not present before the patient care encounter 
and occurs as a result of patient care
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Lateral 
integration

The process of issue identification, resolution, and 
spread across the organizational continuum to ensure 
that lessons learned and corrective actions are shared 
with those other areas to prevent repeat events

Near miss safety 
event

A deviation from accepted practice standards that does 
not reach the patient. The error is caught by detection 
or inadvertently

Overexertion 
injuries

Caused by directing excessive physical effort at an 
object (lifting, pulling, carrying, throwing), repetitive 
motion (typing, using tools or instruments), and free 
bodily motion (bending, crawling, twisting, kneeling)

Principles of 
shared 
governance

Partnership, equity, accountability, and ownership

Precursor safety 
event

A deviation from accepted practice standards that 
reaches the patient. The error results in minimal to 
non-detectable harm

Preventable Harm 
Index

A tool used to track and trend harm and errors

Prevalence An epidemiological measure of how often a condition 
occurs within a population. It measures how much of 
the population is affected by a particular condition at a 
particular point in time

Quality 
improvement 
plan guardrails

Limits or criteria that must be met when creating a 
quality improvement plan

Risk The possibility of loss or injury
Safe lifting Proper use of lifting techniques and safe patient 

handling equipment to decrease injuries
Serious safety 
event

A deviation from accepted practice standards that 
reaches the patient. The error results in moderate to 
severe harm or death

Shared 
governance

A leadership model in which positional leaders partner 
with staff in decision-making processes while creating 
ownership for improvement in practice

Sharps and 
needlestick 
injuries

Injuries to the skin that are caused by sharp 
instruments and hollow-bore needles (lancet, scalpels, 
glass, hypodermic needles, butterfly needles, suture 
needles, syringe needles, IV catheter stylets) that 
accidentally penetrate the skin in a healthcare setting
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Slip A loss of friction between an individual’s footwear and 
the floor

Solutions for 
patient safety

The leading pediatric improvement collaborative

Trip A physical obstacle like a loose tile, objects in a walk 
path, cracked sidewalk, or floor surface that prevents 
an individual from completing a step

Workplace 
violence

Any physical assault, verbal abuse, or threatening 
disruptive behavior in the workplace can occur 
anywhere, but certain industries such as healthcare are 
prone to increase physical and verbal violence from 
patients, visitors, and employees
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A
Accountability, 197
Accreditation, 85, 87

continued survey readiness, 
94, 95

blocked egress, 96, 97
blocked emergency 

equipment, 97, 98
documentation, 102–104
expired supplies, 95, 96
holiday decorations, 101, 102
outside shipping boxes, 

98, 99
preventative 

maintenance, 101
room/refrigerator/freezer 

temperature checks, 
99, 100

stained/broken ceiling tiles, 
100

wall penetrations, 100
Det Norske Veritas, 89, 90
survey Etiquette, 93, 94
survey preparation, 91–93
survey process, 90, 91
The Joint Commission, 87–89

Active and latent failures, 46

Alert fatigue, 126, 131, 132, 140, 
145

Alerts, definition of, 139
A posteriori, 28
Apparent cause analyses (ACA), 58, 

59
Approach-Deployment-Learning-

Integration (ADLI) 
mnemonic, 257

Associates of Process Improvement 
(API), 12, 250, 264, 265

Automation bias, 126, 131, 140, 
142, 145

B
Balancing measures, 29
Baldrige Performance Excellence 

Program (BPEP), 257
Bamako Initiative, 24
Blunt end of care delivery, 1
Body mass index, 207

C
Center for Medicaid and Medicare 

(CMS), 86, 87

Index

https://doi.org/10.1007/978-3-030-70780-4#DOI


328

Centerline shift, 37
Centers for Medicare and  

Medicaid Services 
(CMS), 232–233

Central tendency, 34
Central venous catheter (CVC), 115
Chain of infection, 111
CHKD improvement methodology, 

269
Clinical decision support systems, 

135
Clinical support services, 205–207

baseline knowledge 
determination, 209, 210

checklists, 214, 215
educate in real time, 212–214
Five Whys, 222
journey, 207, 208
lesson plan creation, 210–212
low-hanging fruit, 224
make your data visible, 217, 218
Pareto Charts, 219–222
plan-do-study-act (PDSA) 

cycles, 215–217
specialized software, 218, 219
stop and ask colleague, 224, 225

Closed loop medication processes, 
129–131

Clostridioides difficile (C. diff), 25, 
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