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Preface

The fundamental premise of this book is the following: patient safety has always
been at the core of medical professionals’ ethic and value since Hippocrates and
Florence Nightingale implored us to “do no harm.” The newness in the patient
safety movement of the last decade lies in a better understanding of the prevalence,
causes, and potential solutions for medical errors.

Why is learning about patient safety critical to all healthcare professionals? We
don’t go to work to perform an operation or to administer medications; we go to
work to treat, cure, and heal sick people. So of what value is the superb technical skill
of a surgeon to a patient whose healthy leg gets amputated due to a trivial mistake in
patient identification by a team of surgeons and nurses in a hurry? What good is the
advanced skill and training of a specialized physician if a patient dies after receiving
100 times the dose of an anticoagulant caused by a trivial error in labeling the bag of
intravenous medication? How do you console the mother of a newborn baby who
dies due to an unwarranted and inexplicable delay in performing a Cesarean section
caused by a breakdown in teamwork and communication between the obstetrician
and the nurse? Death is binary; your patient is either alive or dead. And once some-
one is dead there is no coming back. Therefore, if delivering good outcomes for
patients is at the heart of our profession, we have as much professional obligation to
learn about the adverse events—the diseases of healthcare delivery system, as we
have to learn about biological diseases—diseases of human body system.

The purpose of this book is to engage front-line clinicians and move patient
safety from the boardroom to the bedside because only by practicing patient safety,
will we be able to make a difference in the lives of our patients and their families.

Error in Medicine

The evidence is now incontrovertible that many patients suffer serious harm due to
avoidable adverse events in health care such as medication errors, hospital-
acquired infections, surgical complications, and delays in necessary treatments.

vii
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These adverse events happen in every setting—clinic, hospital, emergency room,
rural, urban, community center, academic hospital—across the globe to patients of
all age groups, ethnicities, and socioeconomic backgrounds. They could happen to
your patients and mine.

And this is not new. In 1964, Schimmel reported that 20 % of patients admitted
to a university hospital suffered iatrogenic injury and that 20 % of those injuries
were serious or fatal [1]. A 1981 report found that 36 % of patients admitted to the
medical service in a teaching hospital suffered an iatrogenic event, of which 25 %
were serious or life threatening [2]. In 1991, Leape et al. reported the results of a
population-based study conducted in New York and found that 3.7 % of patients had
“disabling” injuries as a result of medical treatment and that “negligent care” was
responsible for 28 % of them [3]. Another 1991 study found that 64 % of cardiac
arrests at a teaching hospital were preventable [4].

In spite of a multitude of reports, much of the discussion of error in medicine
remained confined to the academic journals until the landmark 1999 report, “To Err
is Human” catapulted the issue of preventable patient harm from academia into
public discourse. The report estimated 48,000-98,000 deaths per year in US hospi-
tals from medical errors and shocked the world by equating these deaths with the
graphic analogy of one jumbo jet crashing per day [5].

More recently, a 2010 analysis of Medicare beneficiaries found that at least
13.5 % of hospitalized patients suffer an adverse event and almost half of these are
preventable. The report concluded that about 15,000 patients (from the Medicare
population alone) die in US hospitals every month as a result of potentially prevent-
able adverse events [6].

These findings led healthcare experts to conclude that health care in the USA has
an appalling problem of “waste, danger, and death”—words used to describe the grave
condition of America’s highway systems by President Eisenhower in a 1954 speech.!

Although the aforementioned reports are from the USA, a similar concern about
adverse events has been found in hospitals around the world. Two widely quoted
studies based on retrospective review from British hospitals found that approxi-
mately 10 % of patients experience adverse events; a third to half of these are pre-
ventable and often lead to disability and death [7, 8]. Similar findings have been
reported from hospitals in Canada [9], Sweden [10], Brazil [11], Australia [12], and
the Netherlands [13]. In a report from Israel, clinicians in a medical-surgical inten-
sive care unit of a university hospital made 554 errors over 4 months or 1.7 errors
per patient per day [14]. A recent 2012 report evaluating the extent of adverse events
in developing countries (Egypt, Jordan, Kenya, Morocco, Tunisia, Sudan, South
Africa, and Yemen) found that 8.2 % of the medical records showed at least one
adverse event. Of these events, 83 % were judged to be preventable, and about 30 %
were associated with death of the patient [15]. The report concluded that “unsafe

'President Dwight D. Eisenhower 1954 speech available at http://www.fhwa.dot.gov/interstate/
audiogallery.htm. Last accessed Dec 30 2012.
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patient care represents a serious and considerable danger to patients in the hospitals
that were studied, and hence should be a high priority public health problem.”

This irrefutable evidence of error and harm has spurred the healthcare commu-
nity to action and there is now a global conversation about patient safety. Over the
last decade, patient safety has become a focus of attention of healthcare leaders,
quality experts, journalists, and concerned citizens. The Federal Government of the
USA passed the Patient Safety and Quality Improvement Act of 2005 to create a
network of patient safety organizations and to promote a culture of safety in health
care. The World Health Organization created the World Alliance for Patient Safety
to foster global awareness. The 2009 American Recovery and Reinvestment Bill
(ARRA) provides for approximately $36 billion in incentive payments to hospitals
and office practices who demonstrate “meaningful use” of electronic health records;
improvement of quality and safety is a core component of the “meaningful use”
criteria defined by the federal law. Patient safety is moving to the forefront of the
strategic priorities agenda of most hospitals, regulatory agencies, improvement
organizations, as well as legislative bodies.

The Institute of Medicine defines patient safety simply as “freedom from acciden-
tal injury [5].” Moreover, patient safety is also now an emerging scientific discipline—
a field of both inquiry and action. Experts have defined it as “a discipline in the health
care sector that applies safety science methods toward the goal of achieving a trust-
worthy system of health care delivery. Patient safety is also an attribute of health care
systems that minimizes the incidence and impact of, and maximizes recovery from,
adverse events [16].” Implicit in this definition is the understanding that with con-
certed systematic efforts, much of the harm from medical errors can be prevented.

Why This Book?

Despite a flurry of activities in patient safety, many of my fellow practicing clini-
cians on the front line—physicians, nurses, ancillary professionals—remain disen-
gaged if not disenfranchised from this important conversation. While administrators
and leaders convene and deliver lectures at patient safety conferences, many clini-
cians believe they are too busy taking care of patients to learn this “new thing called
patient safety” which is often viewed as one more activity imposed by their admin-
istrators. Although the evidence is clear, many of us believe that adverse events and
medical errors happen at other institutions or in other departments or to other peo-
ple’s patients—not ours. We also feel that acknowledging medical errors is an
affront to our skills, our education, our craft, and our fundamental commitment to
our patients to “do no harm.” This book aims to engage and educate practicing clini-
cians to challenge these long-held but no longer tenable values because changing
them is a matter of urgency for our patients as well as our profession.

A unique feature, and I believe, a significant strength of the book is the use of the
case-based learning format: clinical cases are described and analyzed to illustrate
various types of medical errors and to propose systems-based solutions for the



X Preface

prevention of adverse events. Patient safety concepts such as “systems improvement,”’
“cognitive biases,” “heuristics,” “human factors engineering,” and “‘just culture” are
by no means a routine part of most clinicians’ vocabulary. Didactic lectures on
patient safety do not engage many clinicians. They find the content, medical errors,
threatening and the solutions, systems improvement, and baffling. Furthermore,
compared to the long history of the scientific foundation of biological diseases
based on anatomy, physiology, and molecular biology, the scientific foundation of
patient safety is evolving only recently and much of the understanding of patient
safety is based on narrative only; hence the value of case-based learning.

Case-based learning has been a vital tool in medical education but it is even
more important for a new discipline like Patient Safety. I believe that harnessing
the unique power of real-world clinical scenarios rich with the complexity of clini-
cal experience and narrative will spark greater clinician enthusiasm in learning
patient safety.

Principles of Patient Safety

Traditionally, an unexpected adverse event was equated with an error. An error, in
turn, was equated with incompetence or even negligence. Consequently, punishing
individuals was considered to be the only method to improve safety of patients.
However, this “name, blame, and shame” approach has a toxic effect. Not only does
it not improve safety, it also continues to push the issue of medical errors into secrecy.

The discipline of Patient Safety acknowledges that risk is inherent in medicine
and error is inherent in the human condition. Prominent theologian Saint Augustine
declared over 1200 years ago “fallor ergo sum” or “I err, therefore I am.” Savielly
Tartakower, the famous Russian chess player wisely proclaimed, “The mistakes are
all there, waiting to be made.”

Based on this principle, the foundational contribution of the patient safety move-
ment has been to propagate the insight that medical error is the result of “bad sys-
tems,” not “bad apples” and CAN BE REDUCED by redesigning systems and
improving processes so that caregivers can produce better results [17].

One thing is clear—while the discipline of Patient Safety is rooted in other high
hazard industries, such as aviation, nuclear power, and manufacturing, the unique-
ness of health care must not be lost. Health care is more unpredictable, complex,
and nonlinear than the most complex of the airplanes and nuclear power plants.
Machines respond in a predictable way to a set of commands and processes; patients
don’t—their response to medications and clinical interventions is far more variable
and unpredictable. Machines don’t have families, emotions, culture, language barri-
ers, or psychosocial issues; patients do. While it is vitally important for us to learn
techniques and lessons from other industries, health care must produce leaders and
champions from within the clinical community to face up to this challenge and
devise solutions unique to the clinical environment.

This patient safety text is founded on three propositions.
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“The Soil, Not the Seed”

The most fundamental intellectual contribution of the decade-long progress in
patient safety is the seemingly simple yet profound insight that most errors are
caused by bad systems, not bad people. Wrong-site and wrong-patient surgeries
happen not because of incompetent surgeons but because of unreliable processes of
patient identification and surgical site marking. Medication errors happen not
because of inattentive nurses but because of a needlessly complicated multistep
system of medication management from prescribing to dispensing to administra-
tion. As first proclaimed by the nineteenth century French chemist, Louis Pasteur,
“it is the soil, not the seed” [18]. The patient safety discipline proposes that the
fertile ground for medical errors is the “soil” of the healthcare delivery system and
not the “seed” of the clinician.

Using the analysis of various clinical cases of adverse events, the book provides
“real-world” examples of shifting the focus away from blaming and punishing indi-
vidual clinicians to improving systems and processes.

From “I” to “We”

The second quintessential underpinning of the Patient Safety discipline is that safer
care is a function of good teams, not good individuals acting alone. This is because
the technological sophistication of the last century has introduced unprecedented
complexity and fragmentation in health care. The number and complexity of medi-
cal and computer equipment in an operating room or an intensive care unit has
reached beyond the human capacity to safely monitor and operate them without
great attention and team coordination. This complexity introduces an inherent risk
of error lurking in what has been called “the bloody crossroads where complex
technical systems meet human psychology.”? In Medicine, poor management and
coordination on this bloody crossroads cost patients their lives.

Nothing in clinical care is linear or predictable. There are frequent interruptions,
shift changes, and discontinuity in care. Care has also become fragmented—a typi-
cal patient in an intensive care unit is the recipient of some 178 “activities” per day
performed by tens of different types of professionals [19]. In The Emperor of All
Maladies, the course of a cancer patient’s illness exemplifies the complexity and
fragmentation of modern patient care [20].

Eric’s illness had lasted 628 days. He had spent one quarter of these days in a hospital bed
or visiting the doctors. He had received more than 800 blood tests, numerous spinal and bone
marrow taps, 30-X-rays, 120 biochemical tests, and more than 200 transfusions. No fewer
than 20 doctors—hematologists, pulmonologists, neurologists, surgeons, specialists, and so
on—were involved in his treatment, not including the psychologist and a dozen nurses.

2David Brooks. Op-ed: Drilling for Uncertainty. The New York Times. May 27, 2010.
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The relationships among these innumerable professionals are multidimensional
and evolving. They are ever more subspecialized in their specific domains but not
trained to work together as a team. The notion of teamwork may appear almost
intuitive to lay people, but for medical professionals, this can initially appear as
almost unnecessary to somewhat intrusive. Physicians have traditionally been
thought of as the “captain of the ship.” The professional training and practice model
in medicine has been based on the competence and the accountability of the indi-
vidual. By contrast, the discipline of Patient Safety rejects the notion of “I”” in favor
of “we.” It proposes that the only possible way to deliver safe and efficient care in
such a complex, fragmented system is for various professionals to work together as
a coordinated team. No matter how obvious it is theoretically, bringing this notion
to practice will require a recalibration of the role of various members in the interdis-
ciplinary patient care team. Cases and the analyses in the following chapters illus-
trate the value of team work and provide evidence about the urgent necessity in
making the cultural adjustments in how we view ourselves and our colleagues in the
ecosystem of health care.

“Just Culture”

The concept of “just culture” is based on the following three premises.

First, advances in patient safety are dependent on our ability to learn from
adverse events and therefore, on the willingness of the clinical staff to report near-
misses as well as patient harm events. The staff must believe and feel that the report-
ing is primarily for the purposes of learning and not for punishment. Given the
current status of reporting, this is not a trivial issue. According to a recent report by
the Office of the Inspector General, hospital incident reporting systems captured
only an estimated 14 % of the patient harm events experienced by Medicare benefi-
ciaries [21]. In his testimony to the U.S. Congress in 1997, Dr. Lucian Leape, a
renowned patient safety expert, stated, “The single greatest impediment to error
prevention is that we punish people for making mistakes.”® David Marx, a noted
author and expert in human error, explained in a 2001 report, “Few people are will-
ing to come forward and admit to an error when they face the full force of their
corporate disciplinary policy, a regulatory enforcement scheme, or our onerous tort
liability system [22].” So our only hope for improving systems and processes of care
lies in providing a fair and nonpunitive environment for reporting errors.

Second, the shifting of focus away from blaming and punishing individual clini-
cians has allowed us to recognize and acknowledge that even the most competent,
skilled, and caring clinician is not exempt from human error and that human fallibil-
ity is inevitable. James Reason, the author of the Human Error, famous for the Swiss

3Leape LL. Testimony, United States Congress, House Committee on Veterans® Affairs; 1997 Oct 12.
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Cheese model of medical errors observed, “Human fallibility is like gravity, weather,
and terrain, just another foreseeable hazard [23].” In his book, Whack-a-Mole,
David Marx writes, “Just as tornados and lightning strikes are unavoidable, predict-
able components of the weather, I know that human fallibility, my own included, is
an unavoidable, predictable component of being human [24].” The Just Culture
model proposes that since human condition cannot be changed, the only hope for
safer care lies in a relentless focus on improving systems of care.

Third, the above two principles must be balanced with the need for accountabil-
ity because no organization, no society can afford to offer a “blame-free” system
where acts of gross misconduct or of reckless disregard for patient safety are not
subject to appropriate disciplinary action. Just culture addresses this need to recon-
cile the “no-blame” approach to facilitate learning and reporting with “accountabil-
ity” that is judicious, appropriate, and takes into account the type and magnitude of
human error. Just culture provides a framework of shared accountability: healthcare
institutions are responsible for providing systems and environment that are opti-
mally designed for safe care and staff are responsible for their choices of behavior
and for reporting system vulnerabilities.

The just culture model distinguishes between different type of errors and behav-
iors and provides guidance for potential disciplinary courses of action. The first type
is the “human error,” inadvertently doing other than what should have been done
and includes errors such as a slip or a lapse. This is considered an inevitable part of
human fallibility and should be managed through designing systems that are more
error-proof and error-tolerant. The second is “at-risk behavior,” behavioral choices
that increase risk where risk is not recognized such as staff using workarounds to
established processes. Such behavior should lead to coaching of the staff concerned
regarding the consequences of their actions in addition to systems improvement.
The final is “reckless behavior,” behavior to consciously disregard a substantial and
justifiable risk. For example, a surgeon refusing to sign the operative site or to par-
ticipate in time-out process will be considered reckless behavior and will be worthy
of punitive action [25]. Fortunately, such instances are rare and most errors fall into
the category of human error or at-risk behavior.

The book illustrates the concepts of just culture through numerous case studies
and includes a separate chapter on the culture of safety that discusses in details other
elements that constitute a safe culture in a healthcare organization.

What’s in the Book?

Patient Safety is an evolving field. This text provides case-based discussions on
various patient safety topics organized in four sections. The first section, Concepts,
covers topics that are of universal application such as patient identification, team-
work and communication, and hand-off and care transition. The second section,
Examples, provides analysis of root causes and best practices for preventing com-
mon complications of health care, e.g., medication errors, falls, and pressure ulcers.
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The third section, Special Considerations, covers special patient safety issues
relevant to specific fields such as Pediatrics, Radiology, and Behavioral Health. The
fourth and final section, Organizational Issues, discusses topics around building a
patient safety program from an organizational perspective, e.g., the culture of safety
and error disclosure.

Each chapter provides an analysis of clinical cases based on the root cause analy-
sis (RCA) methodology—a structured method relatively new to health care but with
along and successful track record in analyzing accidents in other high hazard indus-
tries [26]. The central tenet of RCA is to identify underlying systems problems that
increase the likelihood of errors (called “latent errors”) while avoiding the trap of
focusing on mistakes by individuals (called “sharp-end errors”). The RCA process
is designed to answer three basic questions: what happened, why did it happen, and
what can be done to prevent it from happening again? While systems and processes
often need to be tailored to local institutions, the basic principles of systems
improvement are generalizable and therefore lessons learned from our cases are
widely applicable.

Book Chapters

Chapter 1 on Patient Identification begins with a discussion of the prevalence and
causes of misidentification errors. The first case study takes place in an outpatient
setting where various clinicians did not use proper identification procedures leading
to the wrong patient being examined. The second case study describes an inpatient
scenario when the blood is drawn from the wrong patient due to suboptimal pro-
cesses of patient identification and specimen labeling at the bedside leading to a
near miss event of mismatched transfusion. The chapter describes the RCA of the
two cases using the “five rules of causation” and discusses corrective actions includ-
ing the relative strength of the various actions in fixing the systems issues. Various
patient, culture, and environment-related factors leading to misidentification are
described. Key lessons emphasize the importance of double identifiers, active iden-
tification processes, “write-down” and “read-back” and the role of technology in
facilitating patient identification.

Chapter 2 on Teamwork and Communication describes two illustrative case
studies to emphasize the vital role of teamwork and communication in safe delivery
of health care in an increasingly complex environment. The chapter begins with a
discussion of the definition of team and teamwork, benefits of a team-based
approach, and special interprofessional issues around nurses and physicians. It pro-
vides a comprehensive literature review on the contribution of poor teamwork and
communication and disruptive behavior as root causes of adverse events. In the first
case, the patient suffers a respiratory arrest when a paralytic agent is administered
inadvertently before intubation due to poor teamwork and communication within
the surgical team. In the second case, the patient suffers a pulmonary embolism due
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to a delay in the ordering and administration of heparin. The chapter discusses the
adoption of the aviation industry’s Crew Resource Management (CRM) methodology
into health care and the TeamSTEPPS® program. Various practical strategies to
improve communication, such as “SBAR” and critical language, e.g., “CUS,” are
described using clinical examples.

Chapter 3 on Handoff and Care Transitions examines two cases of adverse
events to illustrate that transition of care and attendant handoffs are points of special
vulnerability for patient safety. In the first case, the patient suffers death from poor
management of postpartum hemorrhage due to ineffective handoff and communica-
tion between the operating room and the recovery room. In the second case, a patient
with head injury suffers respiratory depression when excess dosage of opioids are
prescribed due to poor handoff and communication between teams of neurosurgery
and anesthesia (involving attendings and residents) during multiple shift changes.
The chapter categorizes transitions of care into five points (1) interhospital, (2)
interdepartmental, (3) inter-shift, (4) interprofessional, and (5) intra-team for a
clearer understanding of the handoff issues. Barriers to effective handoffs include
diversity of teams, time and resource constraints, as well as issues pertaining to the
presence of residents in teaching hospitals. Various improvement strategies include
standardization of handoff communication using written (e.g., SBAR, sign-out tem-
plates) and verbal (e.g., SBAR, read-back) methods, information technology-based
solutions, and greater attending physician supervision when delegating care to a less
experienced practitioner. The chapter emphasizes that effective sign-outs should
generate a shared mental model, i.e., a common understanding of the patient’s clini-
cal condition.

Chapter 4 on Graduate Medical Education and Patient Safety discusses the
evolution of regulatory and policy changes related to residents duty hour restrictions
and their impact on patient safety (largely beneficial but concerns remain regarding
increased discontinuity of care and handoffs). It describes various patient safety
issues pertinent to resident supervision through the lens of two case studies. In the
first case, the patient’s condition deteriorates necessitating intubation and transfer to
ICU due to poor supervision and failure to call for expert help. In the second case,
a patient with do-not-resuscitate (DNR)/do-not-intubate (DNI) orders is inadver-
tently intubated due to poor communication during shift change facilitated, argu-
ably, by duty hour restrictions. The chapter dissects issues around balancing the
need for greater supervision for patient safety with the need for resident autonomy
for adequate training. Tools to measure clinical supervision as well as best practices
to improve supervision and communication including the innovative SUPERB/
SAFETY model are described in details. The key lessons presented will be helpful
to healthcare organizations in designing strategies for safe supervision in other
types of teaching programs such as supervision of mid-level providers and nursing
and pharmacy student trainees.

Chapter 5 on Electronic Health Record and Patient Safety discusses that while
there are demonstrated benefits of health information technology tools such as
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electronic health record (EHR) and computerized physician order entry (CPOE),
these systems can also introduce new safety hazards. In the first case study, a
patient with an indwelling epidural catheter for postoperative analgesia is pre-
scribed an anticoagulant using CPOE system. Since the system is not configured to
detect a drug (anticoagulant)—route (epidural) interaction, the error goes unde-
tected potentially exposing the patient to the risk of a spinal hematoma. In the
second case, the CPOE system allows the patient’s weight to the entered in pounds
or kilograms. Consequently, the staff makes the error of entering the weight as
88 1b instead of the intended 88 kg. This leads to a substantial undercalculation of
the weight-based dosing of unfractionated heparin. The chapter discusses emerg-
ing evidence regarding safety concerns and unintended consequences of EHRs.
The “sociotechnical model” is discussed as a framework for analyzing and solving
EHR-related safety issues.

Chapter 6 on Clinical Ethics and Patient Safety describes that patient safety and
ethics are interrelated concepts. Clinical ethics is similar to other clinical practices
and can be evaluated and improved using basic quality improvement principles. In
addition, promoting patient safety rests on core ethical principles ubiquitous in
medicine—the professional duties to provide benefit and prevent harm. The first
case study describes a 93-year-old patient with end-of-life decision making issues
where multiple family members are in conflict regarding the plan to withdraw life-
sustaining treatment. The analysis includes the intersection of ethics and law, ethics
and patient safety, evaluation of decision-making capacity, and the role of DNR and
the emerging POLST (Physician Orders for Life-Sustaining Treatment) protocol.
The second case study describes disruptive physician behavior where an eminent
cardiologist declines to comply with the hand-washing practice potentially contrib-
uting to the Clostridium difficile outbreak in the hospital. The chapter analyzes the
issue of professionalism and describes that discussing patient safety issues in terms
of ethical responsibilities has the potential to motivate clinicians to improve quality
and safety within their individual practices.

Chapter 7 on Medication Error describes that the medication errors occur in all
clinical settings and are a source of substantial preventable harm to patients. The
chapter elucidates various classification schemes for medications errors based on
the level of patient harm, on the five stages of the medication management process,
and on the root cause of errors. In the first case study, a patient with metastatic cancer
suffered respiratory failure due to the inadvertent prescribing of opioids, a common
source of adverse drug events. The analysis elucidates various practical measures
for safe usage of opioids including assessment and reassessment of pain and accu-
rate equivalence calculations for different types/routes of opioid administration.
In the second case, a patient with breast cancer suffered from severe complications
after receiving the wrong chemotherapeutic agent—Taxotere instead of Taxol.
This is a case of look-alike, sound-alike, and spell-alike drugs. Measures to mitigate
the risk of error from such medications include the use of “Tall Man lettering,”
color-coded storage bins, and the use of electronic systems such as the bar-coded
medication administration. The five essential strategies in improving medication
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safety include: (1) the role of information technology, (2) addressing health literacy
and engaging patients and families, (3) preventing risk from “high-alert” medica-
tions, (4) medication reconciliation, and (5) the vital role of pharmacists’ collabora-
tion on inpatient teams. Finally, an action plan is charted for various health team
members including the prescriber, the pharmacist, the nurse, the patient, and the
caregiver.

Chapter 8 on Medication Reconciliation Error defines medication reconciliation
and its role as a key safety practice to prevent medication errors across the contin-
uum of care using two case studies. In the first case, the patient is readmitted with
digoxin toxicity when the digoxin is inadvertently continued as a home medication
despite high digoxin levels during hospitalization. This adverse event illustrates the
failure of appropriate medication reconciliation upon discharge. In the second case,
the patient suffers from pulmonary embolism after hip fracture surgery when her
anticoagulant therapy is inadvertently omitted upon transfer to a rehabilitation facil-
ity due to poor reconciliation of medications. The chapter provides practical strate-
gies to reduce reconciliation errors at all points of transition (e.g., the role of
pharmacists and nurses in obtaining a good medication history and the importance
of the review of the electronic claims data) and discusses the role of electronic
medication reconciliation systems in improving medication safety.

Chapter 9 on Retained Surgical Items discusses the problem of retained surgical
items (RSI) from a perioperative safety perspective. According to the Joint
Commission sentinel events database analysis, this has become the commonest sur-
gical safety “never event” surpassing wrong-site surgery. The author emphasizes
that although much of the current literature continues to focus on the traditional
patient and surgical procedure-related risk factors for RSI, RSIs occur primarily due
to suboptimal communication practices among multiple OR stakeholders. Three
case studies are described to illustrate the three types of RSI events: No Count
Retention Case (NCRC), Correct Count Retention Case (CCRC), and an Incorrect
Count Retention Case (ICRC). This classification is valuable because of distinct
prevention strategies for each type: implementation of a rigorous count policy for
NCRC, improved and standardized sponge counting methodologies for CCRC, and
improved communication with multiple stakeholders including radiologists, if
needed, for ICRC. The chapter also discusses prevention strategies for retention of
“small miscellaneous items” such as broken needles, instrument parts, or guide-
wires. The emerging technological adjuncts such as bar-coded sponges and radio-
frequency identification (RFID) tagged sponges are also described.

Chapter 10 on Wrong-Site Surgery provides a detailed analysis of the incidence,
etiology, and impact of wrong-site/wrong-patient surgery procedure—one of the
most commonly reported sentinel events to the Joint Commission. Using two case
studies, the chapter elucidates a chain of systems vulnerabilities that lead to this
highly undesirable outcome. In the first case study, the patient underwent the
amputation of the wrong side lower limb with devastating consequences both for
the patient as well as the operating team due to a lack of Universal Protocol
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implementation in the operating room. In the second case study, a resident inserted
a central venous catheter in the wrong patient who unfortunately died from a resul-
tant pneumothorax, a fatal complication of a procedure she wasn’t supposed to
have. The chapter highlights the fact that such errors occur both inside and outside
the operating room as well as across multiple specialties; hence the Universal
Protocol must be utilized throughout an institution. Avoidance of these errors
requires aggressive education of all staff, clinical and nonclinical, in the risk fac-
tors and root causes for these events.

Chapter 11 on Transfusion-Related Hazards describes in details the various pro-
cess failures that led to two events involving blood and stem cell transfusions, along
with possible solutions. In the first case study, the incorrect labeling of a unit of stem
cells during the preparation and freezing process, and the lack of verification upon
thawing and preparation for infusion led to the release of a pooled unit which was
appropriately labeled, but which may have contained a unit from another patient.
Discussion includes human fallibility and the tendencies in health care to blame,
shame, and/or train in response to an error, as well as issues of safety culture, the
value of verification and second-person checks, high reliability, and normal acci-
dent theories, form design, and other human factors. The second case study involves
the repercussions of a misperceived verbal handoff leading to the selection of an
incorrect patient in a hospital’s computerized physician order entry (CPOE) system
that nearly resulted in the mis-transfusion of red blood cells. Discussion in this case
comprises communication and hand-off issues, resident duty hours, interruptions,
and computer interfaces and alerts. The causal tree building method of RCA is
described and illustrated in both of the case studies, including the classification of
causes that leads to solution discovery.

Chapter 12 on Hospital-Acquired Infections (HAIs) summarizes a historical
background of the infection control movement beginning with the nineteenth century
physician Ignaz Semmelweis and continuing onto the current focus on the prevention
of HAIs. The first case study describes an incident of C. difficile outbreak on a hos-
pital floor due to multiple breakdowns in the infection control practices on the unit.
The second case study describes a central line blood stream infection with MRSA
due to a line placed in an emergency that the subsequent care team failed to notice
and remove in a timely fashion. The discussion illustrates the role of infection control
as a team-based enterprise including the success of the Comprehensive Unit-based
Safety Program (CUSP), the role of video surveillance in promoting hand-washing,
and the concept of device utilization ratio to measure the incidence of HAIs. A sepa-
rate discussion section is provided on the prevention strategies for each of the HAIs
including C. difficile antibiotic-associated diarrhea (CDAAD), central line-associ-
ated bloodstream infection (CLABSI), catheter-associated urinary tract infection
(CAUTI), ventilator-associated pneumonia (VAP), and surgical site infections (SSI).
The key lessons include the facts that HAIs are unacceptable at any level, many HAIs
can be avoided by the consistent use of bundled checklists, and that the most effective
way to prevent device-associated HAIs is to remove them as soon as possible.
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Chapter 13 on Hospital Falls begins with a definition of the falls as a serious
patient safety concern. Falls are common during hospitalization and are often asso-
ciated with adverse outcomes such as fractures, head injury, and even death. In the
first case study, an elderly man with multiple medical problems and on multiple
cardiovascular medications, sustains a fall with an intertrochanteric fracture while
trying to get up to grasp the water pitcher on the bedside table. In the second case
study, the patient is an elderly woman with early Alzheimer’s disease and delirium
who sustains a fall and subdural hematoma while trying to avoid calling the nurse
for assistance in getting out of the bed. The authors argue that while RCA is a com-
mon tool used to understand the underlying causes of adverse events, an expansion
of this tool, aggregate RCA, can be more useful in analyzing high volume frequent
events, such as falls, to identify trends and systemic issues across similar occur-
rences. A high-level process map of a hospital’s experience related to falls preven-
tion including various risk assessment tools is presented. The benefits and limitations
of falls prevention interventions such as bed alarms, low beds, frequent patient
rounding, and increased ambulation are discussed. Multifactorial interventions and
addressing systems issues such as improving handoff and communication and
improving skill and knowledge related to fall risk and prevention are most effective
ways to prevent falls in hospitalized patients.

Chapter 14 on Pressure Ulcers begins with a discussion of the classification, stag-
ing, and epidemiology of pressure ulcers and highlights that as a “never event” their
prevention as a serious patient safety issue. In the first case study, an elderly patient
with complex medical conditions develops “suspected deep tissue injury.” The
detailed RCA of the case revealed the importance of various prevention measures
including assessment and reassessment of skin integrity, nursing care including
regular turning and positioning in the bed, adequate nutrition, and communication
and information management between physicians and nurses. In the second case
study, a young patient with a gunshot wound causing an unstable cervical/thoracic
spine fracture undergoes prolonged life-saving surgery for ten hours and develops
pressure ulcers to the occiput and the sacral area. Management issues specifically
pertinent to pressure ulcers prevention in neurosurgery patients with hemodynamic
instability are discussed. The chapter describes that a multidisciplinary institution-
wide strategy is vital in the prevention of this “never event.” Often it is perceived to
be a nursing issue but the chapter clearly illustrates the vital importance of the
involvement of multiple disciplines including physicians, nutritionists, and wound
care nurses in the prevention of pressure ulcers.

Chapter 15 on Diagnostic Error discusses that the errors related to missed, delayed,
or wrong diagnoses are common, costly, harmful, and a leading source of malprac-
tice claims in the USA. However, these are a relatively ignored aspect of patient
safety; the patient safety guru Robert Wachter wrote that diagnostic errors “don’t get
any respect” [27]. The chapter describes that diagnostic errors happen in all settings
but are particularly common in the ED and ambulatory care and can be a source of
significant morbidity and mortality. There is an in-depth discussion of the cognitive
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model of physician’s clinical decision making as the basis for understanding various
cognitive biases that may lead to diagnostic errors. A classification of diagnostic
errors using DEER taxonomy is also described. The first case study involves the
misdiagnosis of typhilitis in a 3-year old leading to delay in making the correct
definitive diagnosis of appendicitis. The second case describes a potentially serious
delay in diagnosis of congenital adrenal hyperplasia in an infant because the team
incorrectly attributed the hyperkalemia to hemolysis. The chapter highlights that
diagnostic errors are related to cognitive errors or system errors or most frequently
due to a combination of both. The chapter concludes by providing practical tips for
reducing diagnostic errors such as “metacognition” and “diagnostic pause.”

Chapter 16 on Patient Safety in Pediatrics discusses the unique attributes of pedi-
atric patient safety due to different physical characteristics, developmental issues,
and the dependent/legal/vulnerable state of the children. The authors discuss the
epidemiology of errors and patient harm in both outpatient and inpatient pediatric
care. In the first case study, a 9-month-old infant presenting with scrotal pain ended
up with orchiectomy as appropriate pediatric clinical and radiological expertise at
the local community hospital was not available and there was a delay in transferring
to a children’s hospital. In the second case study, a 16-year-old boy was hospitalized
for cellulitis and discharged but required readmission for a severe inflammatory
bowel disease flare as this chronic disease was not recognized during the previous
admission. Adolescents are a special challenge because they hesitate to complain,
do not want to stay in the hospital, and may fail to advocate for themselves. In the
third case study, a 5-year old with chronic lung disease suffered severe respiratory
distress requiring intubation because the team forgot to order oral steroids after the
taper of the IV form and multiple early warning signs were not recognized by the
nursing and physician team due to poor communication. The chapter describes the
PEWS (Pediatric Early Warning System) as a structured tool to improve care in a
deteriorating patient.

Chapter 17 on Patient Safety in Radiology emphasizes the need for attention to
patient safety in Radiology as a rapid growth in the use of imaging, particularly
Computed Tomography (CT) scans, has nearly doubled the US population’s expo-
sure to ionizing radiation. In the first case study, a 70-year-old patient is found to
have a 4 mm nodule in the right lower lobe of the lung (an “incidentaloma”) during
a CT chest for preoperative evaluation. This leads to a clinically unnecessary high-
resolution CT chest three months later causing harmful radiation exposure. The
analysis of the case describes the appropriate radiological follow up of incidentalo-
mas, the need to review prior imaging studies, the application of the ALARA (As
Low As Resonably Achievable) principle to minimize radiation exposure, the role
of computerized decision support systems in proving real-time feedback to decrease
inappropriate utilization of imaging tests, and the need for clear and direct commu-
nication between interpreting radiologist and ordering physician including the use
of the critical test result management (CTRM) software. The second case study
describes the frequent clinical dilemma of performing imaging in a pregnant patient
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with suspected appendicitis. The chapter describes the amount of radiation exposure
incurred in various studies, the safety thresholds for the developing fetus, and pro-
vides practical recommendations for clinical use. The chapter stresses the impor-
tance of patient involvement in the decision-making process and of presenting
information concerning the benefits and risks of proposed imaging studies clearly
and honestly without creating unnecessary anxiety. Additional issues such as pedi-
atric radiation safety (the Image Gently campaign), the MRI safety, and key role of
communication are also discussed.

Chapter 18 on Patient Safety in Anesthesia describes that with the responsibility
of caring for vulnerable patients in life-threatening situations, anesthesiologists
must maintain a high level of vigilance and preparedness. The first case study
describes the issue of substance abuse and physician impairment among anesthesi-
ologists. These are concerns for all specialties but with ready access to narcotics
and high stress levels, substance abuse poses a particularly strong risk for anesthe-
siologists. The solutions include restricting access to drugs, detailed accounting of
drug usage, early detection of physician impairment, and educational programs to
help identify impaired colleagues. In the second case, a patient suffers anoxic brain
injury due to the failure in anticipating a difficult airway. The RCA illustrates that
the success in airway management hinges on anticipation, planning, and prepared-
ness, and that every case requires a preformed detailed rescue plan in the case of a
difficult airway. The chapter also describes the American Society of
Anesthesiologists (ASA) guidelines for difficult airway management and the
emerging role of simulation in improving procedural skills, team communication,
and emergency preparedness.

Chapter 19 on Patient Safety in Behavioral Health describes that behavioral
health patients pose unique and complex safety challenges whether being treated in
an emergency room, acute psychiatric unit, or general hospital. The typical harm
risks encountered in behavioral health settings can be summarized using the SAFE
MD mnemonic and include Suicide, Aggressive behavior, Falls, Elopement,
Medical comorbidity, and Drug errors. Of note, in the USA, suicide ranks as the
tenth leading cause of death and within the top four leading causes of death for
persons from age 10 to 54. In the first case study, the escalating aggressive behavior
of a patient in the ER leads to the application of wrist restraints, a worsening of
agitation and eventually the adverse outcomes of two staff members being injured
by the patient, and the patient sustaining a wrist fracture. In the second case, a
young man with a past history of recurrent depression is admitted with worsening
psychosis. The team underestimates his risk of self-harm and eventually he success-
fully commits suicide in his inpatient room. Detailed RCAs of both cases are
described using the “fishbone model” leading to a discussion of the practical risk
reduction strategies to mitigate safety risks in behavioral health patients. These
strategies include the establishment of clear roles and responsibilities, work stan-
dards for communicating clinical information, clear guidelines for escalating safety
concerns, ongoing environmental risk audits, and a culture of respect and sensitivity
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to potential “sanist” attitudes. The risk reduction strategies must be balanced against
the patient’s civil rights associated with least restrictive alternatives such as to be
free of undue restraint.

Chapter 20 on Patient Safety in Outpatient Care proposes that the unique feature
of ambulatory care safety is the central role of the patient and caregiver in ensuring
safe delivery of care. While much of the patient safety movement has focused on
inpatients, the chapter discusses the urgent need to recognize and implement solu-
tions to prevent adverse events in outpatient care where most of the care is deliv-
ered. The chapter describes the epidemiology and the impact of adverse events in
outpatient care. The first case study describes inadequate diuretic medication moni-
toring in a 66-year-old patient with diabetes, hypertension, and heart failure leading
to the symptoms of hyponatremia due to a lack of coordination between his primary
care physician, cardiologist, and endocrinologist. The case highlights the impor-
tance of multiple issues in outpatient safety such as treatment complexity, medica-
tion understanding, physician—patient communication, aggressive treatment goals,
symptom recognition, and transition among multiple providers. In the second case
study, a 77-year-old patient is referred from a rural area to a teaching hospital for
knee replacement surgery where a chest x-ray reveals a suspicious lung mass lead-
ing to the cancelation of the surgery. However, there is no communication of the
abnormality to the patient’s primary care physician. This scenario will be all too
familiar to most clinicians and raises various issues such as outpatient health system
fragmentation and poor information availability, gaps in hospital documentation,
poor notification of abnormal results, and the important role of patient awareness of
abnormal test results. The authors have adopted the classic Wagner chronic disease
model to provide a conceptual framework for patient safety and describe the under-
lying health system and community conditions, and patient and provider character-
istics for safe provision of outpatient care with desired health outcomes.

Chapter 21 on Error Disclosure describes that the traditional ad hoc, legally ori-
ented, “deny and defend, shut up and fight” adversarial model of disclosure of errors
is ineffective in addressing and identifying key safety concerns in health delivery
systems. The chapter presents an alternative, systems-focused approach to medical
error disclosure and assessment. This system consists of standardized “error disclo-
sure teams” and employs the “three Cs” throughout mediation and all error-related
communication—Concern, Commitment, and Compassion. Some of the potential
legal issues associated with apology and its use in disclosure systems are also
reviewed. In the first case study, a patient suffers an intraoperative cardiac event and
death due to inadvertent administration of a wrong medication caused by a syringe-
swap error. In the second case study, there is a delay in the diagnosis of an eye infec-
tion leading to the need for the removal of the eye. The chapter describes the
outcomes in the first case study for each stakeholder using the traditional system of
error disclosure: the patient’s family filed a lengthy and contentious lawsuit; the
anesthesiologist settled the lawsuit with the family independently; the anesthesia
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resident quit her residency in distress; and the hospital settled with the family for an
undisclosed sum. The chapter contrasts this with the outcome in the second case
using the open system of error disclosure: the family settled the conflict in 8 months
with the hospital assuming the cost of care; the family participated in the hospital’s
safety improvement efforts; the resident learned from the error and participated in
educational activities; the hospital publicly thanked the family and patient for their
help in improving patient safety; and the patient and family became advocates for
the facility. Finally, practical implementable solutions are discussed to integrate
these processes into the delivery system culture to promote patient safety.

Chapter 22 on The Culture of Safety describes that the culture is a function of the
values, attitudes, perceptions, competencies, and patterns of behavior that influence
the context in which care is delivered. There is emerging evidence that the culture
of an organization has as much an impact on patient safety as the use of good clini-
cal practices. The first case study illustrates the actions of an OR team, in the con-
text of OR culture, after confronting a missing sponge with a negative intraoperative
X-ray. The second case study describes the actions of an ED physician and nurse in
the ordering and administration of an intravenous anticoagulant in the situation
where the patient’s weight is not readily available. Characteristics of a Culture of
Safety include patient safety as an organizing principle, leadership engagement,
teamwork, transparency, flexibility, and a learning environment. The authors dis-
cuss barriers to a culture of safety, surveys to measure the culture, and strategies to
build and improve a safety culture.

Chapter 23 on Second Victim discusses that when a serious unanticipated adverse
event occurs, while the patient as the recipient of the harm is clearly the “first vic-
tim,” clinicians often also experience a harsh emotional response in the aftermath
and may be described as “second victims.” Without appropriate support and guid-
ance, the distress experienced by healthcare providers may lead to long term conse-
quences such as leaving their chosen fields prematurely or experiencing prolonged
professional/personal suffering. In the first case study, an ED resident misses the
diagnosis of an acute myocardial infarction and discharges the patient home. The
patient returns later in critically ill condition requiring emergency intervention. In
the second case study, the young daughter of an ED staff is brought by an ambu-
lance in extremis. The ED team is unable to resuscitate the child of “one of their
own’ and she expires in the ED. In both cases, the clinicians involved in care suffer
serious psychological distress and are “second victims” of adverse events. The
authors, based on their research, describe a predictable recovery trajectory consist-
ing of six distinct stages of the second victim phenomenon: (1) chaos and accident
response, (2) intrusive reflections, (3) restoring personal integrity, (4) enduring the
inquisition, (5) obtaining emotional first aid, and (6) moving on. The chapter con-
cludes with the recommendation that health institutions should design a structured
response plan that ensures ongoing surveillance for the identification of potential
second victims as well as actions to mitigate emotional suffering immediately upon
second victim identification.
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Who Is This Book for?

The book is written primarily for clinicians including physicians, nurses, and other
healthcare professionals as well as those in training including medical students and
house officers. The book should be useful for healthcare leaders and administrators at
every level including the chief executive officer, chief medical officer, and chief nurs-
ing officer. Another group to benefit significantly from the book would be patient
safety officers and quality and risk management professionals. They are often charged
with conducting RCAs of adverse events in their institutions; they can use the analyses
and solutions provided in the book as templates or examples for conducting RCAs.

Recognizing the importance of patient safety in training physicians and leaders
of tomorrow, many medical schools are actively planning to formally incorporate
patient safety courses in the medical school curriculum. In addition, the Accreditation
Committee on Graduate Medical Education considers practice-based learning and
systems-based practice as core competence for physicians in training providing fur-
ther impetus for including patient safety in medical training. Medical schools and
residency program educators should find the book a useful reference book for teach-
ing patient safety using case-based learning method.

Hospitals—from small community hospitals to large academic medical cen-
ters—are faced with the challenge of disseminating the key principles of patient
safety to all staff. Based on my own experience at a large urban academic hospital
and communication with colleagues around the country, it is clear that the senior
leadership at most hospitals has already committed to patient safety. However, the
learning and commitment needs to disseminate from the boardroom to the bedside,
from the administrators to the front line staff for it is the day to day practice of
patient safety that will make care safer for patients. Hospital leaders should find this
book a useful tool in educating and engaging clinical staff.

Finally, the book is written for a global audience. I recently spent 3 weeks in
India as a Fulbright scholar focusing on patient safety at a large tertiary care medical
center. The clinical stories and safety concerns of patients everywhere are the same
globally. Although the patient safety solutions need to be customized according to
the local environment of the hospital, the lessons learned from various cases in the
book are generalizable and applicable to a global healthcare community.

Chicago, IL, USA Abha Agrawal, M.D., FA.C.P.
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Chapter 1
Patient Identification

Dea M. Hughes

“Give me a fruitful error any time, full of seeds, bursting with
its own corrections.”

Vilfredo Pareto

Introduction

Patient misidentification is the failure to properly confirm the correct identity of a
patient for whom clinical services are being provided [1]. Often during a misidenti-
fication, the correct identity of the patient, or vital details pertaining to the patient’s
care, are confused with that of another patient. Patient misidentifications are present
during all types of care and result from a multitude of factors. If patient identifica-
tion procedures are not the standard practice, then inpatients with roommates are
vulnerable to misidentification, as are outpatients with common names. The sever-
ity of patient misidentifications varies greatly. Some events cause no harm (i.e., the
patient almost received another patient’s medication, but the error was detected
before the medication was administered) and others are catastrophic in nature (i.e.,
the wrong patient was brought into the operating room and surgery commenced on
the wrong patient).

The actual incidence of patient misidentifications in healthcare is unknown as the
majority of these events go unreported. Over an 8-year period, the Joint Commission
received 30 reports of invasive procedures being performed on the wrong patient
[2]. Over a 1.5-year period, the United Kingdom (UK) National Health Service’s,
National Patient Safety Agency, received 236 reports of patient misidentifications
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Table 1.1 Five rules of causation for root cause statements

Rule Meaning

1 Root causes must show a cause and effect relationship

2 Negative descriptions should be avoided

3 Human error must have a preceding cause

4 Violations of procedure must have a preceding cause

5 Failure to act is only causal when there is a pre-existing duty to act

related to wristbands (missing or incorrect) [3]. Additionally, recent quarterly data
from the UK’s National Health Service indicates that about 6 % of total reported
incidents pertain to documentation-related errors, which include identification error
[4]. Over a 3-year period, the United States’ Veterans Health Administration
reviewed over 100 root cause analyses (RCAs) that investigated patient misidentifi-
cation events [5]. Finally, for one fiscal year, a large academic medical center identi-
fied that upwards of 15 times per month the wrong patient was selected during
inpatient and outpatient visit registration processes, with the majority of the errors
occurring during the inpatient admission [1].

The widespread nature of patient misidentification has garnered national and
international attention. The Joint Commission’s first National Patient Safety Goal in
2012 (http://www.jointcommission.org/assets/1/6/2012_NPSG_HAP.pdf) is focused
on patient identification; it emphasizes the usage of at least two identifiers to con-
firm the correct identity of patients and focuses on the elimination of patient mis-
identifications during blood transfusions. When the Joint Commission surveys
healthcare settings for accreditation, they observe patient identification processes.
If two identifiers are not being used to identify patients during all points of care, it
is considered as patient safety vulnerability.

Patient misidentifications are an indicator of hospital quality and are considered
avoidable adverse events. Hospitals and healthcare settings use root cause analysis
(RCA), proactive risk assessments, and other methodologies to investigate patient
misidentifications in order to formulate viable systems-based solutions to eliminate
these occurrences. By using these methodologies, hospitals determine the specific
nature of the event (i.e., human, cultural, technical, environmental, etc.) and make
targeted changes. During the RCA process, when crafting root cause statements,
hospitals can avoid the trap of not digging deep enough by understanding and
utilizing the five rules of causation, which are highlighted in Table 1.1 [6, 7].
Technically, all five rules of causation should be applied to each root cause. But,
certain rules may be more applicable than others when writing specific root cause
statements. For example, when describing a system vulnerability that involves staff
training, it is particularly important to avoid negative descriptions (e.g., poorly
trained pharmacist) and to focus on the system reasons for the lack of adequate
training [7]. Often, targeted changes involve several layers of intervention, includ-
ing staff training, policy creation or revision, electronic health record (EHR) changes
or enhancements, and work area redesign to name just a few. Journal articles and
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published reports have demonstrated the effectiveness of these strategies, in particu-
lar the EHR, in reducing or eliminating patient safety events, including misidentifi-
cations [8]. In this chapter, we describe two cases with common patient
misidentification events, analyze the factors that contributed to the events, and
discuss improvement strategies.

Case Studies: Clinical Summary

Case 1: Wrong Patient Brought to Dermatology Clinic

One quiet weekday morning, a staffer in the Dermatology Clinic telephoned the
inpatient unit requesting Patient Dee to be sent down to the clinic. The nurse on the
receiving end understood the staffer to request Patient Vee, not Patient Dee. There
was no write-down read-back verification of the patient’s identity over the phone.

One hour later, the unit escort brought Patient Vee to the Dermatology clinic with
the patient’s paper chart. Once in the clinic, the escort handed-off the paper chart to
the nurse and then waited with Patient Vee, who was being consulted for a leg rash.

After 10 min, the patient was called into the examination room. The dermatology
resident entered the room and said “Hello, Ms. Dee”. The patient responded “Hello
Doctor”. Without referring to the paper chart, the resident examined the patient but
could not identify a leg rash, which was the subject of the consultation.

After the exam, the escort and Patient Vee returned to the inpatient unit. Later
that day, the nurse was looking in Patient Dee’s chart for the Dermatology note and
was unable to locate it. Upon further investigation, the nurse discovered the note in
Patient Vee’s chart and realized that the wrong patient had been brought down and
examined. She immediately called the Dermatology Clinic and notified staff there of
the error.

Case 2: Blood Drawn from Wrong Patient

Patient Alex and Patient Oscar were both admitted to the same medical unit, on the
same day. They had the same last name and date of birth. Alex’s blood type was
A-positive and Oscar’s blood type was O-positive. The physician ordered a transfu-
sion for Patient Oscar.

The medical resident went to Patient Alex’s room with an empty vial and drew the
blood specimen. Patient Alex was dozing off and not paying much attention. Then, the
resident proceeded to the nurses’ station and asked the nurse to label the tube with
Patient Oscar’s information while she completed the blood request form. Once com-
plete, both the resident and nurse signed the form. Then, the clerk transported the
specimen and form to the Blood Bank for processing.
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The Blood Bank processed the specimen according to standard protocol. They
did not have a historical blood type on file for Patient Oscar, since he was a new
patient to the hospital. Based on the appropriate processing results, the Blood Bank
released a unit of A-positive blood to the medical floor.

The unit nurse along with another nurse hung the A-positive blood at the patient’s
bedside. Before starting the transfusion, the nurse casually asked the patient “so,
what’s your blood type again?’ Patient Oscar responded “O-positive.” At that
moment, both nurses realized the significant error; an A-positive bag of blood was
hanging at the bedside. They immediately removed the blood before the transfusion
was started and notified the medical resident and the Blood Bank. Upon further
investigation, the medical resident discovered that she had drawn the blood from the
wrong patient.

Case Study Analyses

RCA teams were chartered to investigate both patient misidentifications. Teams
drilled down into each incident, focusing on systems instead of human error, on
processes instead of only clinical decision making, and pursued hard-fix solutions.
After the debriefing and fact-finding, the next critical steps in the RCA process are
as follows:

Conduct a group flowchart and notate system breakdowns

Convert notation statements into formal root causes

Apply the five rules of causation

Write actions to address each root cause

Focus on hard-fix actions (e.g., actions difficult to override) or intermediate
strength actions (e.g., actions that provide another barrier of protection can be
overridden)

Apply quantifiable outcome measures

7. Seek frontline as well as leadership buy-in before implementing actions

Dk e =

o

Case 1 Analysis: Wrong Patient Brought to Dermatology Clinic

Identifying Root Causes

During the final flowcharting of Case 1, the RCA team identified several breakdown
points which are highlighted on the yellow notes in Fig. 1.1.

(a) During all discussions about patient care, but especially during hand-offs,
the Joint Commission recommends that clinical staff use at least two patient
identifiers to accurately identify a patient. The RCA team found that during
almost every process where the patient should have been properly identified, two
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Fig. 1.1 Case study—WTrong patient brought to dermatology clinic: flow chart analysis
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identifiers were not used. The nurse-to-nurse phone communication did not
involve the use of two identifiers. As a result, staff thought they were commu-
nicating about the same patient, when in fact they were not. When the patient
was called from the waiting room for her exam, two identifiers were not used.
Finally, when the resident entered the room to examine the patient, two identi-
fiers and active identification were not used during the greeting. Active identi-
fication involves asking the patient to state his or her name. For example, the
provider should say, “Good morning. My name is Dr. Doctor. What is your
name?” During passive identification, the provider would say, “Good morning
Mr. Smith. I'm Dr. Doctor and I’m here to examine you.” By stating the patient’s
name, the provider introduces the opportunity for misidentification by assum-
ing the identity of the patient and eliminating the two-way communication
engaging the patient in verifying his/her identity. Without such confirmation,
the resident was unaware with whom he was communicating and that he was
about to examine the wrong patient. Of note, patient misidentifications are more
common when patients have similar or same names, surnames, dates of birth, or
other demographic information [9]. Therefore, it becomes vitally important to
use at least two identifiers to avoid similar name misidentifications.

(b) The team identified that during the nurse-to-nurse phone communication, write-
down read-back was not used. Standard communication practices such as write-
down read-back offer the opportunity to detect misidentification errors during
verbal communications and are considered a best communication practice.

(c) When the patient was called into the exam room, the medical resident did not
use active identification to confirm the correct identity of the patient. Due to the
hierarchical nature of the physician—patient relationship, patients may be less
likely to speak up and correct a physician if they are being addressed by the
wrong name. The RCA team identified that the dermatology resident was not
familiar with the process of active identification.

(d) The patient’s wristband was never double-checked to confirm her identity.
Patient wristbands are vigilantly placed on all patients prior to admission to
facilitate identification processes. They are another vehicle by which a clinician
can double-check the identity of a patient. Without checking the wristband, the
final opportunity to correctly identify the patient was lost.

The RCA team identified the following root causes of this particular patient mis-
identification and the most relevant of the five rules of causation that applied, which
are described in Table 1.2. Had at least one of these vulnerabilities been prevented,
the patient would have been correctly identified.

After identifying the root causes, the team focused on implementing solutions to
those procedural, cultural, communicative, and training-related vulnerabilities that
led to the patient misidentification. The team agreed that the new procedures related
to patient identification should be built into the current in situ simulation modules
that were being conducted in the hospital. In situ simulation is an innovative
approach to clinical education, which uses a realistic scenario to teach decision
making within the complexity of interdisciplinary teamwork [10]. Additionally,
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Table 1.2 Case 1: Root causes and five rules of causation

Five rules

of causation
Root cause Category 1 2 3 4 5
The standard protocol for phone communications Communication v/ v

involving patient hand-offs did not involve
the use of two identifiers, or write-down
read-back, which contributed to the wrong
patient being sent to Dermatology
The organization lacked comprehensive Training v /v
education on how to properly identify
patients, using active identification and two
identifiers. As a result, staff were not familiar
with the process of using two identifiers and
the cultural norm was to only use one

Table 1.3 Case 1: Action strength table

Strength category

Action Type Strong  Intermediate =~ Weak
Write a standard protocol for staff to staff Standardized v
phone communications, which mandates process

the use of two patient identifiers and
write-down read-back
Use in situ simulation to train staff on how Education via v
to appropriately communicate using simulation
these new standards (two identifiers and
write-down read-back)

clinical managers were tasked with developing standard processes that would incor-
porate the use of two identifiers and active patient identification when delivering
care, treatment, services, and communicating critical patient information.

Finally, as a secondary recommendation to address efficiency, the team recom-
mended that paper charts no longer travel with the patient since the hospital uses an
EHR, which can be accessed anywhere in the hospital. Transport of the paper chart
is a redundant process that does not contribute to the overall safety of the patient.

The RCA team crafted the following corrective actions highlighted in Table 1.3,
to correct the systems issues that contributed to this patient misidentification. These
actions are considered strong and intermediate fixes and therefore, address the root
cause of the misidentification.

Perhaps the most important aspect of the RCA action plan is to ensure the actions
are implemented and measured for effectiveness. The RCA team labored with writ-
ing the outcome measures and eventually agreed that multiple, quantifiable mea-
sures would best ascertain when these actions were implemented and how effective
they were. Timelines and action completion dates were requested from clinical
managers (i.e., ensure the protocol is written by x-date and confirm that the in situ
simulations have occurred via attendance and training records by y-date).
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Fig. 1.2 Packed red blood
cells ready for patient
transfusion
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Additionally, employees who participated in the in situ simulation were evaluated
based on if and how they used two identifiers during the clinical scenario. Simulations
were repeated, if necessary, to ensure compliance with the new identification
procedures.

The RCA team also recommended the use of “secret shoppers” to monitor adher-
ence to the new patient identification protocols such as (a) using two identifiers and
write-down read-back for all phone communications involving patient hand-offs
and (b) using two identifiers, active identification, and checking the patient’s wrist-
band when available before examining the patient. The Centers for Medicare and
Medicaid Services (CMS) has been successfully using “secret shoppers” for years
to assess prescription drug programs for compliance with marketing requirements
and the accuracy of information provided to customers [11].

Finally, the team tasked the Patient Safety department with tracking and trending
all future patient misidentifications submitted via the institution’s incident reporting
system. The overall goals were a 100 % reduction in adverse misidentification
events, monitoring of all close call misidentification events, and encouraging all
staff to continue reporting these events through the Just Culture modalities.

Case Study 2 Analysis: Blood Drawn from Wrong Patient
(Fig. 1.2)

Transfusion errors related to patient misidentification are considered sentinel events,
which are unexpected occurrences involving death or serious physical or psycho-
logical injury to patients [12]. Although the incident in Case 2 is a close call, it had
the potential of becoming a sentinel event had the transfusion not been halted. As a
result, the RCA process treats close-call sentinel events as if they were actual
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sentinel events and investigates them just as rigorously. Close-calls provide organi-
zations with the opportunity to learn about an incident and correct system
vulnerabilities.

During the analysis of this close-call sentinel event, the RCA team identified the
following main breakdown points that contributed to the blood being drawn from
the incorrect patient, which are highlighted on the yellow notes in Fig. 1.3.

When the blood was drawn for the transfusion, the RCA team identified four
procedural vulnerabilities that contributed to the blood being drawn from the wrong
patient: (1) the patient’s specimen labels were not brought to the bedside so that
they could be verified against the patient’s wristband, (2) two identifiers were not
used to properly identify the patient, (3) the tube was not labeled at the bedside after
the blood was drawn, and (4) a second verification process (e.g., another person or
technology) was not instituted. As previously stated, patients with similar or similar-
sounding names are more likely to be misidentified, especially if two identifiers are
not used. Additionally, blood specimens should always be labeled at the bedside or
in front of the patient. This creates an environment of safety because it allows the
patient to be involved in the identification process and creates patient confidence
through transparency. Furthermore, a redundant safety system was not in place to
ensure that this critical process went without error.

During the debriefing, the RCA team drilled down further with staff as to why
the labels were not brought to the bedside. The team identified some misperceptions
held by clinical staff that the labeling of blood tubes was considered an administra-
tive duty and not a clinical duty. As a result, bringing the labels to the bedside was
not perceived as an important part of the clinical process of drawing blood.

Additionally, the nurse agreed to label the tubes without having witnessed the
blood draw. At some hospitals, two clinical staff members are involved in the process
of drawing blood for a transfusion, especially if no other redundant identification
system is in use. And, both members must be present at the patient’s bedside when
the blood is drawn and the tubes are labeled. Alternatively, at other hospitals, two
blood specimens are required to ensure that the correct identity and blood type of the
patient have been captured. In either case, redundant processes ensure a misidentifi-
cation will be detected if it occurs. As discovered during this RCA, there was not a
redundant system in place to ensure that this critical process went without error.

Finally, the RCA team found that an informal process was in place before the
transfusion was initiated. Although two staff members were involved, there was not
a standard checklist to review prior to the transfusion. Only by chance did nurse ask
the patient about his blood type, which ultimately prevented the sentinel event from
occurring. During surgical procedures, staff conducts a time-out prior to the com-
mencement of the procedure to ensure (1) correct patient, (2) correct procedure, and
(3) correct site. The World Health Organization summarizes this best safety practice
in their comprehensive Surgical Safety Checklist, which outlines how the standard
process, including the time-out, should occur before surgical procedures [13]. The
RCA team identified that a lack of standardized process, including checklist, prior
to initiating the transfusion created an unsafe environment and a lost opportunity for
final verification of correct patient and correct blood type.
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Fig. 1.3 Case study 2—Blood drawn from wrong patient: flow chart analysis

The RCA team identified the following root causes of this close-call sentinel
event, which involved blood that was drawn from the wrong patient and the most
relevant of the five rules of causation that applied [Table 1.4].
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Table 1.4 Case 2: Root causes and five rules of causation

Five rules of causation

Root cause Category 1 2 3 4 5

Due to cultural misperceptions, staff were Procedures v v
not accustomed to bringing labels to the
bedside when drawing blood for a
transfusion. As a result, the opportunity
to correctly identify the patient using the
labels and the patient’s wristband was lost
The recommended practice of using two Procedures v 7/
identifiers and active identification at the
bedside was not built into the standard
process for drawing blood. As a result,
the patient was not correctly identified
The organization did not have a standard Communication v v
process (i.e., checklist), such as a
time-out, before the transfusion was
initiated. As a result, the final opportunity
to correctly identify the patient was
almost lost

Fig. 1.4 Scanning a patient’s
barcoded wristband

These root causes were validated against a literature review. In a study analyzing
227 RCAs conducted on patient misidentifications in laboratory medicine, it was
found that the majority of misidentifications occurred during the pre-analytic phase
of the process and that patient misidentifications accounted for 73 % of adverse
events [14]. Furthermore, the study identified that during the pre-analytic phase,
the majority of causal factors for those misidentifications involved printed labels,
wristbands, two identifiers, and two-person verifications.

The RCA team felt the strongest fix for ensuring that both wristband and labels
were used to identify the patient with the usage of two identifiers was by applying
wireless barcode technology at the bedside (Fig. 1.4).
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Barcode-based transfusion processes have been shown to be 15-20 times safer
than current hospital practices [15]. Bar-coded transfusion verification systems con-
firm patient identity, display transfusions orders, track blood products, and maintain
transfusion records. They eliminate opportunities for human error involving wrist-
bands and patient labels and make the process safer for patients and more efficient.
Additionally, they offer a redundant system to ensure patient safety and require that
(1) the patient’s wristband is used in the identification process and (2) that it is
checked against the labels, which are applied to the blood tubes at the bedside after
the blood is drawn. The usage of barcode technology with this standardized process
would eliminate the need to involve another staff member during the pre-analytic
blood draw process. As the hospital learned from this incident, adding that second
person to the process does not necessarily make it safer.

In addition to barcode technology, a formal process including the usage of a
checklist, much like the surgical time-out, should be instituted using two staff mem-
bers at the patient’s bedside before the transfusion is initiated. The time-out is con-
sidered a best safety practice and now widely accepted among staff who perform
invasive and surgical procedures. Therefore, the process of blood transfusion could
also benefit from this safety feature.

Finally, the possibility of maintaining a historical blood type for all patients in
the blood bank was explored. Having a historical blood type on file would have
allowed the blood bank to verify the patient specimen against an accurate blood type
and quickly identify that a misidentification had occurred. Unfortunately, without
having an integrated health information system and a patient population for which
a blood type is already on record, such as that of the Veterans Health Administration,
this hard-fix solution was not deemed feasible at the time.

Therefore, the following corrective actions were developed to address the identi-
fied systems vulnerabilities, which are highlighted in Table 1.5.

In order to measure the effectiveness of these proposed strategies, the RCA team
recommended that the Patient Safety department in the hospital work closely with
the information technology team responsible for installing and maintaining the bar-
code technology to track and trend data associated with the new system. All usage
and scanning discrepancies were to be tracked for the first year post-implementation.
Additionally, an implementation team consisting of patient safety, clinical staff, and
information technology, was assigned to conduct random rounds on the units to
ensure that barcode technology is being utilized accurately and to resolve any tech-
nical issues that staff may encounter. Furthermore, the implementation team was
charged with monitoring how staff are interacting with each other and the technol-
ogy. Finally, a separate Patient Safety team would monitor when transfusions are
taking place in the hospital and round on the units during those times to observe and
ensure that a time-out, checklist, and two engaged staff members are involved in the
transfusion initiation process. Due to the sentinel nature of mistakes made in this
context, staff must have 100 % confidence that they are drawing blood from or trans-
fusing the correct patient with a unit of blood.
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Table 1.5 Case 2: Blood drawn from wrong patient: action strength table

Strength category

Action Type Strong  Intermediate ~ Weak

Implement the usage of wireless barcode ~ New nonmedical v
technology at the bedside to confirm device
accurate patient identity using two
identifiers during the specimen
collection process
Educate all staff to use two patient Training v
identifiers when drawing blood and
during all aspects of the transfusion
administration process
Implement a time-out with checklist, that ~ Standardized 4
involves two staff members who are process
actively involved and present, before
the initiation of the blood transfusion,
to confirm correct patient and correct
blood type

Absence of
barcode
scanner when
identifying
More than 4-6 blood products el
scanners that do
not function

properly

patient beds in
one room

Holes in patient
armbands that
obliterate
identifying
information

One waiting
room for Patient
multiple clinical Misidentification
destinations

Fig. 1.5 Environmental factors that contribute to patient misidentification

Discussion

During the RCA of both these cases of patient misidentification, several key lessons
were learned. Patient misidentifications are common occurrences within hospitals and
have the potential for having devastating consequences. Additionally, many factors
contribute to patient misidentification, which are highlighted in Figs. 1.5, 1.6, and 1.7.
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These factors can occur at any stage in the healthcare delivery process. A lack of
redundant nonhuman methods for identification, such as barcode scanning technol-
ogy, increases the likelihood of patient misidentifications. Patient factors, such as
patients with same or similar names, introduce the possibility of misidentification if
more than one identifier is not used to actively identify the patient. Finally, cultural
factors and deviations from standard practices continue to put patients at risk for
misidentification.

Key Lessons Learned

As presented through the analyses of the two case studies in this chapter, there are
many factors that contribute to patient misidentification. Below are some key take-
aways that will help to ensure accurate patient identification and hopefully elimi-
nate the occurrence of these preventable and distressing events.

e Two identifiers must be used during all aspects of patient care.

Wristbands are a second method for identifying the patient and should be read or
scanned.

e Write-down and read-back of the patient’s identity should take place during
phone communication about a patient.

* Active identification (asking patient to state his or her name) should be used dur-
ing all verbal communications with the patient; passive identification should be
avoided.

* Redundant systems that are technologically based (e.g., bar-coded technology)
are hard-fixes to ensure the correct identity of patients.

e Cultural misperceptions about the importance of patient identification, labeling
tubes at the bedside, and other practices can be addressed through simulation
type training.

e Best practices, such as time-outs, should be adopted when appropriate.
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Chapter 2
Teamwork and Communication

Joseph Conigliaro

“Seek first to understand, then to be understood.”

Stephen R. Covey

Introduction

Healthcare delivery has become a complex endeavor whereby differing members
of the healthcare team bring important skills, experience, and expertise to bear in
the care of the patient. The complexity of the environment is characterized by
rapidly evolving, ambiguous situations, complex, multicomponent decisions,
informational overload, severe time pressure, severe consequences for error, and
performance/command pressure [1].

This is most pronounced in the operating room (OR) and in the intensive care
unit (ICU) but is present in all settings of health care where physicians, nurses, and
other healthcare providers work together. This interprofessional and interdisciplin-
ary approach to care has tremendous positive advantages; yet, there are risks that are
created through inadequate or ineffective communication among healthcare work-
ers. In addition, when respective roles of healthcare workers are poorly understood
or are in conflict with each other, the potential for error is magnified. Finally, the
traditional hierarchy or authority gradient between nurses and physicians as well as
other members of the healthcare team can undermine teamwork, creating an inabil-
ity to communicate honestly and effectively.

The goals of this chapter are to define the concept and key attributes of teams and
to highlight the importance of communication in the healthcare setting through two
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clinical case studies. The chapter will describe various approaches to improve team-
work and communication in health care including crew resource management
(CRM) and TeamSTEPPS™ and describe some practical strategies such as “SBAR”
and “CUS” for application in various healthcare settings.

Benefits of Team-Based Approach

Teamwork plays an important role in the delivery of safe care. The Joint Commission
on the Accreditation of Healthcare Organizations (The Joint Commission) notes
that a majority of sentinel events include the failure of team work and communica-
tion as a contributing factor to adverse events [2]. This relationship is linked both to
the perception of a cohesive and well-functioning team on patient safety as well as
its effect on staff well-being and satisfaction [3]. Another study found that the lack
of teamwork or poor coordination among providers in an organization is associated
with delays in testing and in the communication of conflicting information to
patients [4].

The benefits of improved teamwork are also well documented in the literature.
Both perceived and measured high levels of teamwork result in enhanced effective-
ness [5], fewer and shorter delays in patient care, improved staff morale and job
satisfaction, increased efficiency of care, lower staff stress, and improved patient
satisfaction [6-8]. One study reported that the implementation of teamwork initia-
tives reduced their clinical error rate from 30.9 % to 4.4 % [9]. Another study
reported a 50 % reduction in adverse outcomes after team training [10].

Despite mounting evidence of the benefits of improved teamwork and
communication in literature and increasing support by policy makers and professional
bodies, teamwork occurs infrequently and is often misunderstood by healthcare
professionals. For example, in one report of emergency department, clinicians had the
perception of teamwork as a program that administrators implement so everyone will
“like each other [9].” Obviously, this overly simplistic assumption must be overcome
as effective teamwork is much more than “liking each other.”

Defining Team and Teamwork

The team, as commonly described in the literature, consists of two or more indi-
viduals, who have specific roles, who perform interdependent tasks, are adaptable,
and share a common goal [11]. As stated in a report by the Agency for Healthcare
Research and Quality (AHRQ) on teamwork (http://www.ahrq.gov/teamsteppstools/
instructor/fundamentals/module2/slteamstruct.pdf), “the ratio of We’s to I’s the best
indicator of the development of a team.”


http://www.ahrq.gov/teamsteppstools/instructor/fundamentals/module2/slteamstruct.pdf
http://www.ahrq.gov/teamsteppstools/instructor/fundamentals/module2/slteamstruct.pdf
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It should be clear that teamwork is not simply “feeling close” to your team mem-
bers. Instead, it is a set of interrelated behaviors, cognitions, and attitudes that com-
bine to facilitate coordinated adaptive performance. A key attribute of high-performing
teams is a recognition of their interdependence, an awareness of their collective
efficacy, and an intuitive sense of their “teamness.” Figure 2.1 describes a funda-
mental paradigm shift that needs to occur from thinking as an individual to thinking
as a team [12].

Teamwork is also not an automatic result of placing people together in one place.
Indeed, teamwork does not require that you work with your team members on a
permanent basis from day-to-day; rather teamwork is sustained by a shared set of
teamwork skills with shared goal that can transfer across teams and situations [9].

The Five “C’’s of Effective Teamwork

Wenger has proposed that effective teamwork in the healthcare setting requires the
presence of the “5 Cs” as outlined in Table 2.1 [14]. The “5 Cs” refer to key proper-
ties of a true team that includes a common goal, assigned with collaborative tasks.
As a group, individuals are committed to attaining those goals. High functioning
teams also possess a variety of competencies including individual knowledge, skills,
behaviors, and attitudes necessary to accomplish their assigned role in the team’s
activities. Communication and coordination are also essential processes for the suc-
cessful attainment of team-based goals.
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Table 2.1 The 5 C’s of effective teamwork in health care

Common Goal Every Team member shares and understands the short and long term goals
of the team and the organization

Commitment Every team member is committed to attaining the team’s goals

Competence Every team member has the knowledge, skills, behaviors and attitudes
necessary to accomplish successfully their role in the team’s activities

Communication Team members communicate effectively and efficiently with each other,

with their patients and with other parties (whether animate or inanimate)

through whatever means are required to accomplish the desired goals
Coordination Team members efficiently and effectively work together and with other

needed technology, people, and resources to accomplish desired goals

Refined by Wenger for health care based on work by Katzenbach and Smith (13).

Knowledge, Skills, and Attitude

To work effectively, team members must possess specific knowledge, skills, and
attitudes both individually and collectively. This could also be translated into under-
standing what team members think (knowledge), do (skills), and feel (attitude) [15].

Team members need to know the task ahead and the goals of the team. They must
be knowledgeable of their own and teammate’s task responsibilities and be aware of
each other’s strengths and weaknesses so that challenges can be anticipated and
overcome quickly. Effective teams must do certain tasks at a specified time in a
specified sequence and must communicate effectively. They must also monitor each
team member’s performance. Finally, team members must feel motivated, have
mutual trust and cohesion, and have a positive disposition toward working together
in the team [15, 16].

Nurses and Physicians

Traditionally the healthcare industry has focused on the individual technical training
of physicians and nurses separately where physicians individually or as a group are
taught knowledge and clinical skills and then practice those knowledge and skills in
silos and in isolation from other healthcare providers. Similarly nurses are trained
alone and in a graded manner that does not include other healthcare trainees early
on. After completing their training, the work of nurses and physicians has tradition-
ally been and for the most part continues to be independent. This professional dis-
connect has been associated with differences in the perception and conceptualization
about how each profession views a clinical situation and how nurses and physicians
communicate that clinical situation to each other. A recent cross-sectional survey on
interdisciplinary collaboration of 136 ICU nurses and 48 physicians in the UK found
that nurses and physicians have differing perceptions of interdisciplinary communi-
cation, with nurses reporting lower levels of communication openness between
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nurses and physicians [17]. In the same study, medical students and physicians in
training, when compared with senior physicians, also reported lower levels of com-
munication openness between doctors. Communication openness among ICU team
members predicted the degree to which individuals reported an understanding of
patient care goals and perceptions of the quality of unit leadership predicted open
communication [17]. The current efforts around interprofessional education and
team-based learning are designed, in part, to mitigate the results of this “communi-
cation chasm” at an early point in the training of both physicians and nurses.

Interprofessional training at an early stage in the training of physicians and nurses
can have a lasting impact later on professional career, on patient outcomes, and on
error rates. Favorable attitudes about teamwork have been associated with an increase
in error reduction behaviors in the aviation industry [18] and improved patient out-
comes in intensive care units [17, 19, 20]. In addition improved communication is
associated with decreased nurse turnover in the operating room [21]. Effective teams
and teamwork is associated with better job satisfaction [22] and less sick time taken
off from work [23]. Alternatively, discrepant attitudes about teamwork have been
suggested as a considerable source of nurse dissatisfaction with their profession [24]
that has been implicated as a contributing factor to the current nursing shortage [25].

In studies of Medical Team Training at the Department of Veterans Affairs
Medical Centers, Mills et al. found a pattern of disagreement among physicians and
nurses whereby surgeons usually perceived a stronger organizational culture of
safety, better communication, and better teamwork compared to either nurses or
anesthesiologists [26]. These differences can undermine the “Common Goal” factor
associated with an effective team and can represent barriers to effective teams and
teamwork that need to be recognized and addressed if safe clinical care is to result
from team-based care.

Disruptive Behavior

Coordination refers to the ability of team members to efficiently and effectively
work together and with other needed technology, people, and resources to accom-
plish the desired goals. A potential barrier or factor that can undermine coordination
in team-based care is disruptive behavior among healthcare workers. Disruptive
behavior is often a manifestation of the increased stress that the healthcare environ-
ment places on members of the healthcare work force. Disruptive behavior may also
stem from the traditional hierarchical authority structure among physicians, nurses,
and other providers. Disruptive behavior, however, is not solely a behavior seen in
physicians but is noted in other healthcare providers as well. As an indication of the
diminishing tolerance for such behavior, The Joint Commission now requires that
“all accredited hospitals have a code of conduct that defines acceptable, disruptive,
and inappropriate behaviors (Element of Performance [EP] 4) and that healthcare
facility leaders create and implement a process for managing disruptive and inap-
propriate behaviors” [27].
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Disruptive behavior among team members has been found to be associated with
adverse events. A recent survey of voluntary hospitals was conducted to assess the
significance of disruptive behaviors and their effect on communication and coordi-
nation and on the impact on patient care [28]. The study included 4,530 partici-
pants, (2,846 nurses, 944 physicians, 40 administrative executives, and 700
“other”). Seventy seven percent of the total respondents reported that they had
witnessed disruptive behavior in physicians (88 % of the nurses and 51 % of the
physicians). Sixty-five percent of the respondents reported witnessing disruptive
behavior in nurses (73 % of the nurses and 48 % of the physicians). Sixty-seven
percent of the respondents agreed that disruptive behaviors were linked with
adverse events with 71 % stating a link to medical errors and 27 % with patient
mortality [28].

Communication

Communication is the fundamental underpinning of good teamwork. Teamwork
behaviors related to high clinical performance have identifiable patterns of commu-
nication, management, and leadership that support effective teamwork. In a study
measuring the impact of organizational climate safety factors (OCSFs) and cowork-
ers’ communication and collaboration on risk-adjusted surgical morbidity and mor-
tality, the staff of 52 general and vascular surgery services at 44 Veterans Affairs
Medical Centers and 8 academic medical centers were surveyed [29]. Data from The
National Surgical Quality Improvement Program was used to assess risk-adjusted
morbidity and mortality. Correlations between outcomes and OCSFs and between
outcomes and communication and collaboration were calculated with attending and
resident physicians, nurses, and other providers. OCSF measures of teamwork cli-
mate, safety climate, working conditions, recognition of stress effects, job satisfac-
tion, and burnout did not correlate with risk-adjusted outcomes but reported levels of
communication and collaboration between attending and resident residents corre-
lated with risk-adjusted morbidity suggesting the importance of physicians’ coordi-
nation and decision-making roles on surgical teams in providing high-quality and
safe care [29].

Case Studies

Case 1: Respiratory Arrest Due to Inadvertent Administration
of Paralytic Agent

A 64-year-old male is scheduled for surgical repair of a hallux varus of the left first
metatarsal. In the preoperative area the anesthesiologist asks the nurse anesthetist
to draw up to two milliliters of a paralytic agent as well as a saline flush. The syringes
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are left on the table near the intubation tray. The pre-op nurse takes the syringe
containing the paralytic agent and injects into the right deltoid of the patient. Three
minutes later the patient’s oxygen monitor alarms for oxygen desaturation and he is
observed to have no respirations. An emergency intubation is performed and the
patient is resuscitated.

A root cause analysis of the incident notes the lack of a debriefing of the surgical
team before the start of the procedure including no communication between the
nurse anesthetist and the pre-op nurse. In response to the event, mandatory briefing
and debriefings using a structured communication format are ordered before and
after each surgical procedure.

This case illustrates the common deficiencies of interpersonal communication
including a lack of formal interaction prior to the procedure- or team-based activity.
Using the 5 C’s model adapted by Wenger, one would note the lack of communica-
tion and coordination. Use of a debriefing meeting would formalize the components
of the 5 Cs into the preoperative activities of the patient’s care.

Case 2: Pulmonary Embolism Due to Delay in Heparin
Ordering and Administration

The medical team on the acute care inpatient service is rounding when the attending
is presented an 84-year-old female patient with dementia, hypertension, and obe-
sity, who was admitted after a fall and a fractured hip. The attending notes that
there are no lower extremity compression devices on the patient and that no order
for prophylactic heparin has been written. Given his concern for a deep venous
thrombosis in this patient, he asks the intern to place an order for both. The intern
decides to wait to place the order at the end of rounds 90 min later. By the time the
nurse carries out the order, it is 4 h after the attending has seen the patient. Two
hours later a cardiac arrest is called and the patient is found unresponsive. Autopsy
reveals a large pulmonary embolus.

Root cause analysis of the case notes the delay in communication between the
nurse and the physician as a contributing factor to the event. The hospital addresses
this deficiency by establishing regular interprofessional rounds whereby a nurse on
the ward participates in all morning rounds that include the attending.

Discussion

Healthcare’s focus on individual training of physicians and nurses is similar to
the aviation industry’s approach more than 25 years ago where the task of flying
was the responsibility primarily of the pilot. In reality, both the pilot and the
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physician accomplish their work as part of a larger team [30]. Aviation’s approach
to expand from the performance of the solo pilot was in recognition that the cock-
pit crew should also, with their combined expertise and roles, be responsible for
the safety of the passengers. In response, Crew Resource Management (CRM)
and similar standardized teamwork models that have been uniformly adopted in
the aviation industry to reduce the risk of errors [31] are finding new uses in
medicine. In the case of medical care, the care of the patient is recognized as
being not only the responsibility of the physician but also of the nurse caring for
the patient, the pharmacist preparing the patient’s medications, and other provid-
ers of patient care including the social worker and the physical therapist. The
Institute of Medicine (IOM) report, “Crossing the Quality Chasm” recommends,
among other things, that healthcare organizations implement patient safety pro-
grams that “promote team functioning” and that healthcare systems should “train
in teams those who are expected to work in teams” [32]. Other calls for interdis-
ciplinary teamwork come from The Joint Commission and the report of the
President’s Advisory Committee on Consumer Protection and Quality in the
Health Care Industry [33].

Crew Resource Management

Cockpit or Crew Resource Management (CRM) is a system of team building,
communication, and task management used for many years in military and civilian
aviation. CRM or similar programs can be defined as the effective use of all avail-
able resources, people, processes, facilities, equipment, and environment (the
cockpit or healthcare environment), by teams (the crew or healthcare team) or indi-
viduals to safely and efficiently accomplish an assigned mission or task. Since the
majority of commercial flight accidents were caused in part from communication
failures among crew members, CRM was designed to standardize communication
and teamwork to eliminate critical and fatal errors by the flight team. Currently,
CRM is required worldwide throughout the aviation industry and is a required
aspect of the training of pilots.

The CRM process has been exported to a variety of other industrial settings
which share the same characteristics of aviation; settings with high complexity that
use advanced technology, work in high stress environments, with an element of
danger, have a hierarchal structure, and with major penalties or adverse outcomes
for failure. These include diverse industries such as nuclear technology, chemical
manufacturing, and health care. The goal of adapting CRM to health care was to
increase patient safety and improve clinical outcomes through better communica-
tion and teamwork. In the healthcare setting, training in CRM has been associated
with major reductions in both observed errors and adverse outcomes. For example,
in a study evaluating the effect of implementing the Veterans Health Administration
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(VHA) version of CRM, known as Medical Team Training, on patient outcomes,
facilities who underwent training had a greater than 50 % decline in surgical mortal-
ity compared to facilities that did not undergo training. This reduction in mortality
was correlated with a dose-response relationship to the amount of Medical Team
Training received [34].

CRM emphasizes team building, briefings, situational awareness, stress manage-
ment, and decision-making strategies. Human factor issues that extend to other team
members in joint training also helps to decrease team errors [9]. CRM Training has
been shown to improve attitudes toward fatigue management, team building, com-
munication, recognizing adverse events, team decision making, and performance
feedback. CRM-trained participants also felt that such training would reduce errors
and improve patient safety [35]. Studies identify several key concepts in CRM that
relate to team building. These include managing fatigue and workload; stress man-
agement, creating and managing the team, recognizing adverse situations, cross-
checking, and communicating; and assertiveness, developing and applying shared
mental models for decision making, situational awareness, and giving and receiving
performance feedback [36].

The Team STEPPS approach

Team Strategies and Tools to Enhance Performance and Patient Safety
(TeamSTEPPS) is a systematic approach developed by the Department of Defense
(DoD) and the Agency for Healthcare Research and Quality (AHRQ) to integrate
teamwork into practice. It is designed to improve the quality and safety as well as
the efficiency of health care. TeamSTEPPS is based on research related to team-
work, team training, and culture change. The components of TeamSTEPPS are
based on a list of competencies developed by Baker as important elements of team-
work in the professional education of physicians [37].

Figure 2.2 illustrates the critical concepts related to the teamwork training
approach in TeamSTEPPS [38]. Individuals earn four primary trainable teamwork
skills: leadership, communication, situation monitoring, and mutual support. By
building a fundamental level of competency in each of those skills, research has
shown that the team can enhance three types of teamwork outcomes: performance,
knowledge, attitudes. Table 2.2 lists the components of the TeamSTEPPS curricu-
lum. These include the barriers that undermine the team and its effectiveness as well
the tools and strategies to overcome them. Outcomes from TeamSTEPPS include
intermediate process-level outcomes such as a shared mental model and mutual
trust as well as improved patient outcomes and patient safety.
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Table 2.2 Components of the TeamSTEPPS curriculum.

Barriers Tools and Strategies Outcomes
Inconsistency in team membership Brief Shared Mental Model
Lack of time Huddle Adaptability
Lack of information sharing Debrief Team Orientation
Hierarchy STEP! Mutual Trust
Defensiveness Cross Monitoring Team Performance
Conventional thinking Feedback Patient Safety
Complacency Advocacy and Assertion
Varying communication Styles Two Challenge Rule
Conflict CUS?
Lack of coordination and follow-up DESC Script?

with co-workers Collaboration
Distractions SBAR*
Fatigue Call-Out
Workload Check-Back
Misinterpretation of cues Handoff

Lack of role clarity

ISTEP: Status of the Patient, Team Members, Environment, Status toward goal
2CUS stands for “I’m concerned, I’m uncomfortable, this is unsafe, or I’'m scared”
SDESC Script Model:

1. Describe the actions or behavior that you see as taking place;

2. Express why that behavior is an issue?

3. Specify the resulting actions or change of behavior you would like to effect;

4. Clarity the consequences for failing to change behavior or meet demands.
“SBAR: Situation, Background, Assessment, and Recommendation
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SBAR

One of the many barriers that can potentially contribute to communication difficul-
ties between clinicians is a lack of structure and standardization for communica-
tions. As mentioned earlier in this chapter, differences in the communication styles
between nurses and physicians are also a major contributing factor. These variations
in communication style can cause misinterpretation, lack of clarity, and frustration
among team members.

Therefore, as part of the TeamSTEPPS model, structured and explicitly designed
forms of communication have been recommended that reduce ambiguity, enhance
clarity, and send an unequivocal signal, when needed, that a different action is
required. Read-backs or check backs, Situation—-Background—Assessment—
Recommendation (SBAR), critical assertions (CUS), briefings, and debriefings are
the tools and strategies that have been increasingly used in health care and in par-
ticular as a hand-off mechanism between team members and between teams.

SBAR (Situation, Background, Assessment, and Recommendation) is the most
common shared mental model of communication that can be incorporated in all
manner of communication during hand-off and shift changes (Fig. 2.3) [39].

Using the first case example described earlier in the chapter, the nurse anesthetist
to pre-op nurse communication using the SBAR format could look like this.

Situation: “Hi Rick, this is Darlene the nurse anesthetist for the case. Mr. Jones is being
prepped for a hallux valgus repair.”

Background: “We will be doing Mr. Jones with general anesthesia. He has a history of mild
COPD.”

Assessment: “I want to use a paralytic agent prior to intubation to ease induction.”

Recommendation: “I've drawn up the agent with a saline flush. I’ll let you know when I am
ready to intubate the patient. At that point you can administer the agent.”

Likewise an SBAR-based communication between the intern and the nurse
described in case two could look like this.

Situation: “Hi Marcie, this is John the intern taking care of Mrs. Simmons in Room 347. I
need to update you on her care.”

Background: “The attending, Dr. Collins, is concerned that she is at high risk for a deep
venous thrombosis (DVT) and a pulmonary embolism (PE). She has a history of mild
dementia, hypertension and obesity.”

Assessment: “We need to start appropriate DVT prophylaxis now.”

Recommendation: “I placed an order in the electronic medical record (EMR) for lower
extremity compression devices and heparin to be started now. Let me know if you have
any questions.”

Critical Language

Medicine’s complex and hierarchical environment can make it difficult for people to
speak up with concerns. As already mentioned, power and authority differences,
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SBAR Communication

Use the following SBAR steps to communicate issues, problems or
opportunities for improvement to coworkers or supervisors.
SBAR can be applied to both written and verbal communications.

SITUATION

State what is happening
at the present time that
has warranted the SBAR
communication.

BACKGROUND

Explain circumstances
leading up to this
situation. Put the situation
into context for the
reader/listener

Example: Patients and visitors are entering the
medical center through the wrong doors and
getting lost trying to find their destination.

Example: The campus has many buildings and

is accessible from both E. Washington St. and
Eastland Dr. Other entrances are more noticeable
than the hospital's main entrance. MD offices

do not have good maps to mark and hand to

patients when sending them to our campus,
and they often misdirect patients.

Assessment

What do you think the Example: People need something that they can

problem is? carry with them when they are coming to the
hospital so they park outside the appropriate
entrance.

RECOMMENDATION

Example: Create a campus visitor guide that
includes an “aerial” map of the campus as

well as a community map and floor by floor maps.
Distribute widely, including to physician offices.
Make them available to visitors in admission
packets and at all entrances.

What would you do to
correct the problem?

Fig. 2.3 SBAR Communication. ©Joint Commission Resources: Joint Commission Journal on
Quality & Patient Safety. Oakbrook Terrace, IL: Joint Commission on Accreditation of Healthcare
Organizations, (2006) [39]. Reprinted with permission

lack of psychological safety, cultural norms, stress and fast paced situations, and
ambiguity regarding the plan of action further complicate the situation. The adop-
tion of critical language, derived from the CUS program at United Airlines, can be
very effective in overcoming these challenges [40]. CUS stands for “I’m concerned,
I’'m uncomfortable, this is unsafe, or I'm scared” used in an escalating sequence,
and is adopted within the culture as meaning: “we have a serious problem, stop and
listen to me.” Critical language such as CUS creates a clearly agreed upon commu-
nication model, that helps avoid the natural tendency in health care to speak indi-
rectly and deferentially. Critical language can also be used in conjunction with
standardized communication protocols such as SBAR.

Using the example of case two, an SBAR structured communication incorporat-
ing critical language could look like this:

Situation: Dr. Ross, this is Peter the nurse from 3 south. Mrs. Simmons in 347 is in
respiratory distress. I’m really concerned about her!
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Background: She has dementia and hypertension and has been more agitated this
afternoon.

Assessment: Her breath sounds are diminished and she looks to be tachypneic. She’s not
moving much air. I think she needs a treatment before she stops breathing.

Recommendation: I’m uncomfortable about her condition. I'd like you to come and
evaluate her immediately.

Conclusion and Key Lessons Learned

e Lack of communication has been implicated as a major contributing factor for
adverse and sentinel events.

* Effective teamwork and communication decreases adverse events and improves
staff satisfaction and effectiveness.

* Components of an effective team include the 5 “Cs”: a common goal; commit-
ment; competence; communication; and coordination.

» Effective teams share: knowledge, skills, and attitudes.

e Physicians and nurses have differing communication styles that can lead to mis-
communication and frustration.

* Disruptive behavior on the part of any healthcare worker can undermine com-
munication and team effectiveness and represents a significant barrier to effec-
tive teams.

e Shared and standardized communication models taken from the aviation indus-
try such as SBAR and CUS are effective to overcome traditional communication
barriers and should be taught to physicians and nurses in training in a combined
manner.

* MedTeams and TeamSTEPPS are standardized and effective teaching curricula
to develop effective teams.
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Chapter 3
Handoff and Care Transitions

Mei-Sing Ong and Enrico Coiera

“The single biggest problem in communication is the illusion it
has taken place.”

George Bernard Shaw

Introduction

A handoff is a transfer of responsibility and accountability. Clinical handoffs
transfer the responsibility for some or all aspects of patient care to another clinician
or team, either on a temporary or a permanent basis [1]. Handoffs occur at transi-
tions of care when patients move from one institution to the other, from one care
setting to another (e.g., intensive care unit to floor) or at shift changes within a
hospital. During handoff, clinicians exchange patient information and may jointly
plan the next steps in care. Effective handoff is critical in ensuring care continuity
and patient safety, as failure to communicate critical information during handoff can
lead to uncertainty in decisions about patient care and result in suboptimal care.

Numerous published reports demonstrate that ineffective handoff and communi-
cation is a major contributor to adverse clinical events and outcomes. A 1994 report
found that cross-coverage of medical inpatients among more than one clinician is
associated with a fivefold increase in the risk of an adverse event [2]. In a review of
122 malpractice claims in which patients had alleged a missed or delayed diagnosis
in the Emergency Department (ED), inadequate handoffs contributed to 24 % of the
cases [3]. Another study of 889 malpractice claims found that communication fail-
ures during handoff were implicated as the cause in 19 % of cases involving medical
trainees and 13 % of other cases [4].
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In the current landscape of decentralized and increasingly specialized and
fragmented healthcare services, managing the quality of the handoff process is thus a
critical component of any safety and quality initiative. The Joint Commission intro-
duced “Effective handoff and communication” among staff as a National Patient
Safety Goal in 2009 (http://www.jointcommission.org) and then subsequently, recog-
nizing the vital importance of the issue, this goal was moved into a Joint Commission
“standard” that all accredited hospitals must achieve (Chapter: Provision of care,
treatment, and services; Element of Performance 2). However, getting the policy bal-
ance right is challenging. For example, recent attempts by the US Accreditation
Council for Graduate Medical Education (AGCME) to cut extended shifts and reduce
work hours for medical residents has a side-effect of increasing handoff rates [5].

In recent years, much effort and research have been directed at improving hand-
off practices. Still, reports of handoff failures continue primarily because handoft is
a complex process, with many different potential failure points [6]. In this chapter,
we present two case studies of patient harm events caused by ineffective handoff.
Our goal is to examine some of the challenges faced by clinicians at handoff and to
provide some insights into how these obstacles can be overcome.

Case Studies

Case 1: Poor Management of Postpartum Hemorrhage

Clinical Summary

An emergency cesarean was performed on a 29-year-old patient, Ms. J, during which a
healthy baby was delivered. A uterine tear occurred during the delivery resulting in
excessive blood loss. The tear was repaired, and the wound was observed for a period
of time to ensure there was no further bleeding. Ms. J was then transferred to the recov-
ery room. In the recovery room, the care of the patient was delegated to a recovery nurse,
who was also assisting with the cesarean procedure. At handoff, the recovery nurse was
not informed of the uterine tear. Details of the surgery and postoperative care instruc-
tions were documented and given to the nurse. The nurse read the report, but not in its
entirety. Within a short time after the admission to the recovery room, Ms. J started to
bleed internally and her blood pressure progressively declined. Unaware that the patient
had experienced postpartum hemorrhage during the cesarean section, the nurse failed
to recognize the significance of the blood loss and changes in blood pressure. She felt
that the priority was to clean up the blood and the patient. She was also unaware of the
need to observe the patient’s fundal height and to perform fundal massage. Three hours
after admission to the recovery room, an experienced nurse noticed the blood loss and
notified the medical team immediately. Ms. J was transferred to the operating theater
where she underwent further surgery. A large blood clot was removed from her uterus,
which was found to be atonic. Ms. J had a cardiac arrest on the operating theater table.
She was resuscitated, but died shortly after in the intensive care unit. The cause of her
death was multisystem organ failure following postpartum hemorrhage.
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Case 2: Opioid-Induced Respiratory Depression in a Head
Injury Patient

Clinical Summary

A 16-year-old girl, Ms. A, was admitted to a neurosurgical unit after sustaining a
closed head injury. On admission, she was examined by a neurosurgical fellow and
diagnosed with a mild head injury. The fellow did not inform the on-call-attending
physician of the admission. As a result, Ms. A’s case was not reviewed by the attending
physician on the day of admission. The following day, the attending physician attended
the ward with a senior resident. On reviewing the patient, the attending physician
formed the view that she had dural lacerations with bone fragments within the brain.
Ms. A was scheduled for a surgery to elevate her skull the following morning. The
attending physician further stated that he was constrained regarding the amount of
analgesia that could be given to Ms. A and gave a verbal order that analgesia was to
be determined by the attending physician or fellow. No medical notes were taken at
this ward round, and the attending physician’s instructions were not documented.
After the ward round, the patient was left in the care of the neurology resident. Early
that afternoon, in response to Ms. A’s ongoing pain, the resident decided to alter the
pain management regime. She did not discuss her decision with a senior member of
the team. Later that evening, an anesthetic fellow reviewed Ms. A for a preoperative
anesthetic consultation. In response to the patient’s severe pain, the anesthetic fellow
further increased the dose and frequency of pain relief, without consulting with the
primary care team. Neurological observations of the patient through the early night
remained stable. When observations were due again later in the night, the responsible
nurse decided that it was not necessary as patient was “sleeping comfortably.” Early
next morning, Ms. A was found to be unresponsive and died shortly after unsuccessful
resuscitation attempts. Coroner’s inquest into the case indicated that the patient died
from a respiratory arrest due to the depressive effect of opiate medication.

Root Cause Analysis

Case 1

What Happened?

Ms. J’s death resulted from the delay in the recognition and treatment of postpartum
hemorrhage (PPH). PPH is a leading cause of preventable maternal death. Patients suf-
fering from PPH can deteriorate quickly, unless immediate medical care is provided.
Common causes of PPH include failure of the uterus to contract adequately after birth
(atonic PPH), and trauma to the genital tract (traumatic PPH) [7]. After experiencing a
uterine tear during an emergency cesarean, Ms. J was at risk of developing PPH.
Appropriate postoperative care should have included the careful monitoring of fundal
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Fig. 3.1 Case 1: Poor management of postpartum hemorrhage—cause and effect diagram

height, and the massaging of the uterus to expel blood and blood clots. These were
clearly specified in the postoperative notes. However, neither having read the notes nor
having been alerted at handoff, the nurse failed to comply with these care instructions.
Ms. J continued to bleed throughout her stay at the recovery room. Early signs of dete-
rioration were not recognized, and the delay in treatment ultimately led to her death.

Why Did It Happen?

Multiple human and systemic errors contributed to this unfortunate event (Fig. 3.1).
On the outset, the death of Ms. J was caused by the nurse’s failure in adhering to
postoperative instructions and in recognizing vital signs of deterioration. The under-
lying systemic causes of these errors were much more complex.

Communication Failure

Communication breakdown between the operating theater and recovery room was a
major contributor to the incident. While details of the cesarean procedure and post-
operative care instructions were documented, the recovery room nurse was not ver-
bally briefed on the patient’s condition and the care she required. Assumptions were
made that since the nurse was present at the operation, the patient’s condition should
have been obvious and being a nurse looking after a postoperative obstetric patient,
the nurse would have been trained to provide appropriate care. Unfortunately, the
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nurse had no prior experience in caring for a postoperative patient who had suffered
a PPH. While she was present at the surgery, she was unaware of the amount of
blood the patient had lost and appeared to have no specific recollection of the pro-
cedure to repair the uterine tear. Had a proper handoff been given, it may have been
ascertained at an early stage that the nurse did not have the requisite skills to care
for the patient. Further, had she been informed of the blood loss during the cesarean
section, she might possibly have been more acutely aware of the need to closely
monitor vital signs. The blood loss and the declining blood pressure that she
observed may have resulted in her alerting the medical team straight away.

Inadequate Training

If a staff member does not have the skills to deal with a particular crisis, they should
at least be trained to identify it and seek assistance. The hospital had a formal pro-
tocol for treating PPH. However, it appeared that the nurse had never seen the pro-
tocol nor was she trained in the identification of symptoms of PPH. Her observations
of the patient’s declining blood pressure and increased blood loss should have
resulted in an immediate call for assistance. However, not appreciating the gravity
of the situation, her priority was to seek for assistance to clean the blood. Another
nurse who came to assist recognized the urgency of the situation immediately, and
the medical team was notified. However, by then, it was already too late.

Poor Staff Allocation

An important contributor to this incident is the failure of hospital administrators in
ensuring that rostered staff have the skills to identify and deal with a particular
medical condition. Ms. J was entrusted to a nurse who was unskilled to provide the
care required. On the day of the incident, resource constraint was not an issue, as
there were other more experienced nurses in the hospital who could have assisted
with caring for Ms. J. The recovery room was relatively quiet, and Ms. J was the
only patient. Poor organization on the part of the hospital administrators meant that
the patient was denied the best care that she could have received.

How Can It Be Prevented?

The incident could have been prevented by adequate handoff communication during
the transfer of care. The transferring team should not rely on written documentation
alone to communicate patient information, since written notes are easily overlooked.
Verbal handoff of critical information is vital to ensure that the receiving team
understands the care required and is capable of providing it.

The need for better coordination of available resources is also evident. Hospital
administrators have the responsibility to ensure that the rostered staff has the skills
to provide the care required. Further, it is imperative that new staff members are
introduced to the relevant hospital protocols. Deficits in skills or experience should
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be identified early in the induction stage, so that appropriate training can be
provided.

Case 2

What Happened?

Ms. A’s death was most likely a result of opioid-induced respiratory depression.
Respiratory depression is recognized as a serious complication of opioid analgesic
therapy. Opioids can impair central nervous system respiratory drive, resulting in
alveolar hypoventilation and inability to adequately eliminate carbon dioxide, and
eventually to adequately exchange oxygen [8, 9]. The respiratory depressant effects
of opioids may be markedly exaggerated in the presence of head injury, due to the
increased intracranial tension. Further, opioid-naive patients (individuals who are
not chronically receiving opioid analgesics on a daily basis) are far more susceptible
to respiratory depression. In the case of Ms. A, both these risk factors were present.
Being opioid-naive and having sustained a head injury, Ms. A was at risk of devel-
oping opioid-induced respiratory depression. The amount of analgesia prescribed to
Ms. A exceeded the usual dosage given to a head injury patient and was likely the
cause of her sudden decline and eventual death.

Why Did It Happen?

A confluence of human and system errors resulted in this unfortunate event
(Fig. 3.2). At the human level, poor clinical judgments were made by the neurosur-
gical resident and the anesthetist fellow in the prescription of opioids. Additionally,
the nurse’s failure to perform routine neurological observations meant that the
patient’s decline was left undetected. The neurosurgical fellow’s failure in notifying
the on-call-attending physician of the patient’s admission, while not directly linked
to the cause of death, had contributed to the unfolding of the events. Had the patient
been reviewed by the attending physician on the day of admission, the surgery
would have been scheduled earlier, and this unfortunate incident could arguably
have been averted. Multiple systemic failures facilitated these human errors.

Poor Staffing Level and Inadequate Supervision

Poor management of staff resources played a major role in the incident. On the
day of Ms. A’s admission, the neurosurgical unit was understaffed, as two fellows
were on a training program. The remaining fellow was overburdened with heavy
workload, which contributed to his failure to inform the on-call-attending physi-
cian of the admission. On the following day, due to lack of staff, a resident with
little experience was placed in charge of the ward for the first time, merely 2
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weeks after she had commenced rotation there. The resident had no prior experi-
ence in managing patients with head injury. Based on her previous training at an
orthopedic ward, she believed it was her responsibility to prescribe analgesic
drugs without consulting with a senior member of the team. The general danger of
narcotics in head injury patients was not appreciated. Poor staffing level left the
inexperienced resident with little support from senior members of the team. The
responsibility imposed on the resident was disproportionate to her level of knowl-
edge and experience. Consequently, poor clinical decisions were made leading to
adverse patient outcome.
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Communication Failures

A chain of communication failures resulted in the worst possible outcome for
Ms. A. First, the on-call-attending physician was not informed of Ms. A’s admis-
sion, leading to delay in reviewing the patient. Second, while the resident was pres-
ent during the ward round with the attending physician, the attending physician’s
instruction not to alter the pain management regime did not appear to be understood.
It was also the resident’s responsibility to document the ward round, which she
failed to do. As a result of the lack of documentation, the anesthetist fellow was not
aware of the attending physician’s order that analgesia was to be determined by a
senior member of the neurosurgical team. When the anesthetist fellow discussed his
decision to increase the doses of oxycodone hydrochloride with an attending physi-
cian anesthetist, he was advised to have the patient reviewed and the changes autho-
rized by the neurosurgical team. Unfortunately, this advice was not followed.
Thus, communication breakdown within the neurosurgical team and between the
anesthetic and neurosurgical teams resulted in poor clinical decisions and a fatal
outcome for the patient.

Lack of Guidelines

At the organizational level, there was a lack of hospital-wide pain management
guidelines. As a result, new staff members were unaware of the need to escalate to
senior medical staff changes in pain management for patients with head injury.
Further, the absence of inter-team lines of responsibility for treating pain and pre-
scribing analgesia resulted in multiple team involvement in pain management
beyond the primary care team.

How Can It Be Prevented?

Following Ms. A’s tragic death, several measures were implemented by the hospital
to prevent similar incidents from occurring. These included the development of an
acute pain management policy and procedure for use in the neurosurgery depart-
ment, establishing that decisions regarding the prescription of analgesia outside the
terms of the guidelines can only be made by a neurosurgical fellow or attending
physician. Tutorial and orientation program were implemented to ensure that junior
practitioners and new staff members were aware of these guidelines. In-house edu-
cation for medical and nursing staff regarding pain management treatment was also
introduced. Additionally, the hospital implemented a system for dealing with peri-
ods where there is reduced fellow coverage due to training requirement, pursuant to
which the head of department is responsible for ensuring that adequate cover is
documented.
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Discussion

The case studies presented in this chapter are classic illustrations of James Reason’s
Swiss cheese model, where multiple system and human errors cumulatively cas-
caded into an adverse event. In both cases, the trajectory of error began during the
transition of patient care between providers. The first involves the transfer of care
from the operating theater to the recovery room, and the second involves the transfer
of care between a neurosurgical attending physician and a resident.

Transition of Care: A Point of Vulnerability

It is widely recognized that transition of care is a point of vulnerability in patient
safety. There are five main types of transition (Fig. 3.3) (1) interhospital—the
transfer of care when a patient is transferred from one facility to another;
(2) interdepartmental—the transfer of care during an inpatient transfer; (3) inter-
shift—the transfer of care during shift changes; (4) interprofessional—the transfer
of care between medical teams; (5) intra-team—the transfer of care between mem-
bers of the same team. During these transitions, there is a handoff of responsibility
from one clinician to another that involves the transfer of rights, duties, and obli-
gations for the care of patients [10]. Existing studies show that current handoff
practices are deficient; handoffs are typically unstructured and highly variable in
content and process. Thus, handoff failures during transitions of care are common,
leading to poor clinical decisions and suboptimal patient care [6, 11].

Barriers to Effective Handoff Communication

The Diversity of Teams

The prevalence of handoff failures is partially a result of the complexity of clinical
interactions. Patient handoff often involves multiple teams, with differing expertise,
work processes, and culture. Even within the same team, the level of knowledge and
experience between team members can vary greatly. These differences can impede
effective communication.

Information is interpreted differently by different individuals. The amount of
information required to communicate a particular message depends on the degree to
which the sender and receiver share mental models of the world or common ground
[12]. The greater the common ground between the sender and receiver of a message,
the less the message needs to contain, and the more that can be assumed. A message
that contains more information than is required by an expert might be insufficiently
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informative for a novice. Failure to recognize or appreciate that others do not share
a mental model or common ground is a major barrier to effective clinical communi-
cation [12, 13].

Communication between senior clinicians and their junior counterparts is often
plagued by this problem. More experienced clinicians tend to assume too much
about the knowledge and skill level of their junior counterparts and fail to provide
sufficient information during handoff of patient care [14, 15]. This is evident in both
the case studies presented. In the first case, despite being a witness to Ms. J’s cesar-
ean section, the recovery nurse was oblivious to the events that occurred during the
surgery. The obstetrician wrongly equated her presence at the surgery to an under-
standing of the patient’s condition and therefore did not consider that a verbal brief-
ing of surgical events was necessary. In addition, the obstetrician assumed that since
the nurse assisted with the cesarean section, she was experienced in caring for
postpartum patients. As a result, postoperative care instructions were not verbally
communicated during the transfer of patient to the recovery room. Thus, wrong
assumptions of the nurse’s level of knowledge led to poor handoff communication.

In the second case, the neurosurgery-attending physician clearly instructed the
resident not to change the patient’s pain management regime without consulting a
senior member of the team. Similarly, the anesthetist fellow was advised by her
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supervisor to discuss with the neurosurgery team her decision to increase the
patient’s analgesia. In both instances, the instructions were not complied with. The
message was somehow overlooked due to their lack of appreciation for the risk of
analgesia on head injury patients.

Communication difficulty between teams during care transitions can further be
exacerbated by the ambiguity in roles and differences in work processes. Studies
have shown that clinicians often report not knowing when the transfer of care takes
place and to whom handoff should be given [16, 17]. Even within a team, poorly
defined boundaries of responsibility are not uncommon [14]. Under such circum-
stances, tasks that are not explicitly assigned to an identified provider can easily get
lost [18]. Problems can also arise when multiple clinicians assume responsibility for
a task in the absence of well-defined inter-team lines of responsibility. This is evi-
dent in the second case study, where multiple team involvement in pain manage-
ment of the patient resulted in the overprescription of analgesia.

Time and Resource Constraints

Time and resource constraints compound the communication challenges. Clinicians
are often expected to operate under limited resources. When workload is high, clini-
cal communication becomes less interactive and rushed [19]. Communication fail-
ures also abound when clinicians are fatigued. This is evident in the second case
study. Overburdened with the heavy workload, the neurosurgical fellow failed to
inform the on-call-attending physician of Ms. A’s admission, resulting in delay in
reviewing the patient. Existing literature contains many examples of communica-
tion breakdown caused by time and resource constraints. For example, studies on
handoff in the ED showed that patients are commonly transferred to an inpatient
ward without adequate handoff, due to the urgency of treating emergency patients
[19]. Even when handoff is provided, the information given is often outdated, as
emergency physicians may not have time to review the patient again before the
transfer, and are therefore unaware of new developments or current vital signs.

Delegating Care: The Importance of Supervision

A major contributor to these incidents was the lack of experience of the care provid-
ers. In both cases, patient care was delegated to an inexperienced practitioner,
who was expected to perform beyond their level of competencies without adequate
supervision. Consequently, poor clinical decisions were made, resulting in harm to
the patient.

The healthcare system is often heavily reliant on physicians-in-training for the
day-to-day provision of medical care. Balancing the need to provide medical train-
ing to junior practitioners and patient safety is a challenge. Ideally, junior practitio-
ners should only carry out tasks within their competency and have a responsibility
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to contact senior staff if they get out of their depth. Unfortunately, due to their lack
of experience, junior doctors may fail to recognize when they need assistance. As a
result, they may take on more responsibility than is appropriate, involving senior
staff too late, or failing to contact them at all. This is evident in both case studies. In
the first incident, the recovery room nurse failed to recognize that the patient was
deteriorating. And in the second case, the neurosurgery resident and anesthetist fel-
low were unaware of the danger of analgesia in head injury patients. Thus, they
failed to seek advice from a senior staff member. Indeed, several studies have shown
that junior doctors often have difficulty in identifying their own clinical limitations
[20-22]. A detailed discussion of the issue around graduate medical education and
patient safety can be found in Chap. 4.

Improvement Strategies

Standardization

The need for strategies that support safe and reliable patient handoff is evident.
A common mechanism for minimizing breakdowns in communication is to develop
standard communication protocols. Standardization defines best practices and helps
set normative standards for what is expected in a communication event. Message
standardization leads to consistency in the message structure, reduces the opportu-
nity for misunderstanding between medical teams, and assists in the detection of
errors of omission. For example, ambiguity in roles and responsibilities can be man-
aged by defining expectations for each team member [6]. Communication break-
down caused by differences in the level of experience and knowledge can potentially
be diminished by standardizing the handoff protocol between senior and junior cli-
nicians and providing guidelines for delegating care to junior clinicians. Several
methods for standardization are summarized in Table 3.1.

Handoff protocols should cover both verbal and written communication of
patient information. Verbal handoff facilitates interactive questionings between pro-
viders, during which patient care plans can be clarified, and the ability of the receiv-
ing team to manage the patient can be assessed. Written handoff ensures there is a
persistent copy of critical information, which is not “lost in translation,” and can be
time effective, as there may be limited opportunity for communication between
clinicians after a shift change or transfer.

The Role of Information Technology

Time and resource constraints often preclude adequate handoff between clinicians
[6]. Information technology such as electronic health records (EHR) can facilitate
the access to patient information in a distributed manner. Using an EHR, patient
information can be consolidated into a single system that can be accessed
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Table 3.1 Methods for standardizing handoff communication

Read-backs: Read-back requires the recipient of a message to repeat back the information to
the communicator. By ensuring closed loop communication, the method can ensure critical
information is not missed or heard incorrectly [23]. The use of standard read-back protocols
can minimize the misinterpretation of communicated information between two parties [24].
In one study, read-back was implemented for telephone reports of critical laboratory results
and detected and corrected errors in 3.5 % telephone exchanges [25]

Standardized sign-out templates: Written sign-out information can be presented in a predefined
structure. This might include critical fields that need to be filled out, such as allergy status,
medication history, and preference for treatment. Simple sign-out templates have been shown
to be effective in ensuring critical information is communicated during care transitions [26, 27]

Structured goals: The use of a structured daily goals form in the intensive care unit produced a
significant improvement in the percentage of residents and nurses who understood the goals
of care for the day and reduced ICU length of stay [28]. At baseline, less than 10 % of
residents and nurses in the study understood the goals of care for the day. After implementing
the daily goals form, greater than 95 % of nurses and residents understood the goals of care
for the day. The ICU length of stay decreased from a mean of 2.2 days to 1.1 days

SBAR (Situation, Background, Assessment, Recommendation): Communication can be
improved by imposing a standardized structure, such as SBAR. The structure of SBAR
consists of a brief description of the situation, followed by the background and the
clinician’s specific assessment and complete recommendation [29]. By providing a
common framework for information sharing, ambiguity in handoff communication can be
minimized [30, 31]

anytime, in different localities, and by different team members. Improving the
electronic availability of critical information can decrease misinformation, facili-
tate recognition of clinical changes, and increase the transparency of responsibil-
ity changes to other specialties [19]. There is an increasing body of work
demonstrating the benefits of information technology in facilitating information
exchange. In one study, the implementation of a computerized handoff system
reduced the overall number of patients missed on resident rounds by half [32]. In
another study, computerized handoffs reduced the rate of preventable adverse
events from 1.7 to 1.2 % [5].

Another advantage of gathering information through information technology is
the ability to standardize information to ensure completeness and legibility. For
example, computerized physician order entry (CPOE) can be structured so that each
medication order includes a dose, route, and frequency [33]. Additionally, forcing
functions (features that restrict how a task may be performed [34]) can be imple-
mented to ensure that critical information is provided by clinicians (Fig. 3.4).

The Role of Supervision During Handoff
There is much room for improved trainee supervision. Currently, medical training

often involves throwing trainees into the deep end. Supervision is largely “reactive,”
where assistance is provided when requested. This approach is inadequate, as junior
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Fig. 3.4 Screenshot of an open source EHR system, known as the OpenMRS (http://www.
openmrs.org). Common drug regimens are listed to facilitate correct prescription based on the
recommended practice

practitioners often do not have a realistic understanding of their own clinical limita-
tions. It is imperative for supervisors to know the competencies of their trainees
when handing patient care. Junior practitioners working in a new specialty should
be provided with close supervision with regular checking. As they gain experience,
more responsibilities can be given with less supervision.

There is also a need to provide support to senior practitioners in their supervisory
roles. Senior practitioners are under ever-increasing pressure and are often not sup-
ported to pass on their skills to junior colleagues. Despite the implications of poor
supervision on patient safety, the supervisory responsibilities of attending physi-
cians are poorly defined. The skills necessary to supervise junior practitioners have
either never been taught or taught suboptimally. An audit carried out by The Royal
College of Anaesthetists found that fewer than half of department provided written
guidance on attending physician supervision for trainees [35]. Further, most attend-
ing physicians found conflicting demands of service and supervision difficult.
Unless these systemic issues are addressed, the risk posed by inexperienced practi-
tioners will continue to persist.
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Conclusion and Key Lessons Learned

In this chapter, we explore some of the challenges with patient handoff through
two case studies. Several organizational issues contributed to the adverse outcome
in these case studies. We have addressed the problems with communication fail-
ures and inadequate supervision during transition of care. Other systemic issues
featured in the case studies include poor resource coordination, which resulted in
inexperienced practitioners being imposed responsibilities that were beyond their
level of competencies, and the lack of training and induction program provided to
new staff members. Some strategies for addressing these issues are summarized in
Table 3.2.

Unfortunately the problems identified in our case studies have existed for a num-
ber of years and regrettably the same errors are likely to recur. Many strategies to
improve handoff failed to translate into safety for patients, due to lack of compli-
ance on the part of the clinicians. Clinicians can become desensitized to risky prac-
tices. Daily violations become routine, and since everyone is doing the wrong thing,
no one can be held responsible. This phenomenon is known as normalization of
deviance [36]. Ultimately, safe patient handoff can only be achieved when there is
an unwavering commitment and dedication from all levels in the organization to
create a culture of safety and collaboration.

Table 3.2 Key issues identified and recommended improvement strategies

Key issues Improvement strategies
Policy standards
Absence of guidelines and inter-team Standardize critical clinical processes (e.g., pain
lines of responsibility management) and inter-team lines of responsibility
Staff members unfamiliar with hospital  Induction program to ensure all new staff members are
protocols and escalation process familiar with relevant protocols
Work environment
Poor staffing levels and mix of skills Provide adequate supervision for junior staff members
Workload and resource constraints Better coordination of available resources, including
early identification of deficits in knowledge and
skills
Teamwork
Communication failure caused by Standardize handoff communication, including both
diversity in expertise and verbal and written handoff
expectations
Poor availability of information Provide digital access to patient information so as to

facilitate distributed information transfer
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Chapter 4
Graduate Medical Education and Patient
Safety

Jeanne M. Farnan and Vineet M. Arora

“The study of error is not only in the highest degree
prophylactic, but it serves as a stimulating introduction to the
study of truth.”

Walter Lippmann

Introduction

Graduate medical education (GME) and the training of resident physicians is an
integral part of healthcare systems around the world. In the USA alone, there are
more than 100,000 residents in approximately 8,500 training programs providing
care to over 17 million patients [1]. Teaching hospitals must fulfill and balance two,
at times competing, objectives: producing competent independent physicians after
the period of training is over and delivering safe care to patients. The former requires
that trainees be provided greater opportunities for independent and autonomous
decision making, while the latter requires greater supervision and oversight by
faculty. Occasional public concerns about being cared for by “student doctors” not-
withstanding, literature shows that teaching hospitals overall fulfill these objectives
well and have better patient care outcomes [2].

The issue of potential hazardous impact of resident education on patient safety
gained national attention in 1984 with the death of Libby Zion, an 18-year-old
woman who died in a New York hospital of what was determined to be an adverse
drug reaction. The grand jury investigation highlighted risks to patient safety caused
by resident fatigue and inadequate clinical supervision [3]. As a result, in 1989,
New York State established a limit on resident duty hours to 80 hour per week to
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address the issue of resident fatigue. This became the basis of national duty hour
restriction to 80 hour per week by the Accreditation Council on Graduate Medical
Education (ACGME) in 2003 [4]. The primary goal of the ACGME policy was to
reduce fatigue and improve the safety of care while improving resident well-being
and education [5]. In 2004, in the European Union the Working Time Directive was
applied to the training of junior doctors, limiting trainees to 56 work hours per
week, with other stipulations for consecutive hours worked [6]. Several years later,
the US Congress chartered the Institute of Medicine (IOM) to further investigate the
issues around the interface of resident training and patient safety. In 2008, the IOM
published a follow up report titled “Resident duty hours: enhancing sleep, supervi-
sion, and safety” that proposed further reduction in resident work hours [7].

The rationale for this significant policy change has been that the reduced number
of duty hours should lead to less fatigue, improved performance, and therefore safer
care and published reports do demonstrate improved clinical outcomes [8] and
improved resident satisfaction [9] with a reduction in duty hours. However, the most
striking and concerning unintended consequence of duty hour restrictions is the
discontinuity of care and increase number of handoffs during shift change—both of
which have serious implications for patient safety [10]. Since the IOM report also
proposed further reduction in consecutive work hours, the resulting changes in team
structure to accommodate these new proposals may further exacerbate the issues
related to handoff and communication. Fortunately, there has been much discussion
lately around the impact of handoff communication on patient safety, with the Joint
commission incorporating handoff as a National Patient Safety Goal [11] and
numerous societies convening to create a “Transitions of Care” consensus policy
statement [12, 13]. The topic of handoff and communication and related improve-
ment strategies are also discussed in detail in Chap. 3.

It is concerning that the primary focus of attention of regulation and policy
change has been the reduction of resident fatigue through duty hour restriction and
relatively little attention has been paid to the quality and quantity of clinical supervi-
sion of trainees. Since the traditional approach to resident education remains based
on an “apprenticeship” model, i.e., learning while delivering care under the guidance
of experienced faculty physicians, clinical supervision plays a critical role in both
ensuring the education of the trainees as well as the quality and safety of care. The
IOM committee in its deliberations argued that “supervision is the single most
important element upon which this education model depends” [7]. The original
grand jury indictment in the Libby Zion case had concluded that “the most serious
deficiencies can be traced to the practice of permitting...interns and junior residents
to practice medicine without supervision” [3]. Residents themselves also identify
inadequate supervision as one of the most common causes of medical errors [14].

Clinical supervision has been defined as “the provision of guidance and feedback
on matters of personal, professional, and educational development in the context of
atrainee’s experience of providing safe and appropriate patient care” [15]. The issue
of clinical supervision has yet to be examined with respect to the nature of the
attending-resident supervision relationship and the identification of factors which
encourage or discourage residents from seeking attending physician input into clini-
cal decisions, impact on resident education, and patient outcomes. Most attending
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physicians have received no training in being a clinical supervisor and increasing
workload on attending physicians (partly as a result of the duty hour restrictions)
may also inhibit their ability to function as an effective clinical supervisor.

This chapter discusses various patient safety issues pertinent to resident supervision
through the lens of two case studies. The chapter also presents practical solutions to
improve supervision and communication that can be used by any teaching hospital
with a clinical training program. We believe that the key lessons will also be helpful to
healthcare organizations in designing strategies for safe supervision in other types of
teaching programs such as supervision of mid-level providers and nursing and phar-
macy student trainees.

Case Studies

Case 1: Poor Outcome Due to Suboptimal Supervision
and Failure to Call for Help

Clinical Summary

With the monthly service change, Dr. A is assuming care for a new panel of patients on
a housestaff-covered Internal Medicine service. She reaches out to her colleague Dr. R
to learn about the patients she will be covering and the trainees that she will be super-
vising. After discussing the specific clinical scenarios for each patient, Dr. R informs
Dr. A that her resident Judy is an outstanding trainee, early in her second year, and on
her first inpatient rotation as the senior resident. Judy is currently being considered for
a chief residency position, one of high honors in the residency program, and has two
intern physicians working with her who are competent and effective. Dr. A is reassured
by this information and arranges a time to meet Judy on the team’s first on-call day
together. During their meeting, Dr. A informs Judy to “Call me if you need me” and
then also states that she will be out at a personal function that evening and closes the
conversation with “I am sure you are going to do great!”

As Judy begins her evening, she is called by the Emergency Department (ED) for
an admission of a patient who is hypoxic and tachypneic. Flustered by the many
pages and calls she is receiving, Judy informs the ED she will be sending her intern
down shortly. Uncertain about the best management for this patient, Judy quickly
performs an Internet search to try to come up with a management plan. Her pager
continues to alarm, and the ED becomes more insistent as the patient continues to
Sfurther decompensate. Judy turns to her resident colleagues who are on-call with her,
polling them for their advice. Time continues to pass and Judy frantically searches
for a pulmonary fellow as the ED informs her that the patient is rapidly declining.
She sends her intern to the ED again to obtain laboratory and radiographic studies.

Dr. A arrives early next morning to round on the new panel of patients admitted
overnight. She congratulates Judy on a good night stating, “I didn’t hear from you,
so things must have gone well!” Judy informs her that they will need to see only nine
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Fig. 4.1 Case 1: Fishbone diagram depicting contributory factors in the trainee-related adverse
outcome

new patients, one less than the full panel of ten. When questioned, Judy informs that
they had admitted a tenth patient; however that patient went into respiratory failure
requiring intubation and admission to the medical ICU. Surprised, Dr. A demands
to know why she wasn'’t notified about this development and Judy sheepishly
explains her behaviors of the past evening. Visibly disappointed, Dr. A informs Judy
that her behavior is negligent and reflects poor judgment. Judy collects herself as
rounds begin, with Dr. A informing her “I will certainly expect better next time.”

Analysis and Discussion

This clinical case scenario is drawn from interviews of resident physicians describing
their struggles during training, specifically in the context of describing effective and
ineffective supervisory experience on a teaching rotation on an Internal Medicine
service. Contributing factors to the trainee-related adverse outcome and associated
strategies for improvement are discussed below and in Fig. 4.1.

Clinical Supervision

The case above underscores that suboptimal supervision and failure to call for help
combined with heavy individual workload can lead to adverse patient outcomes.
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Adequate clinical supervision is fundamental to both ensuring safe care to
patients and providing appropriate training to residents. In addition, in the event of
a trainee-related adverse outcome, the attending physicians in supervisory capacity
may be held accountable for patient outcomes as an on-call duty may be sufficient
to establish a patient—physician relationship and duty to supervise [16]. Also, since
the sponsoring hospitals employ the physicians-in-training for clinical care, they
may be held vicariously liable for adverse outcomes caused by residents acting in
accordance with their job description [16].

Therefore, teaching hospitals are required to have appropriate policies and
procedures in place to provide adequate clinical supervision. Often these institutional
policies are informed by the general program requirements of the Residency Review
Committee (RRC) of ACGME which address issues such as certification, training,
and availability of clinical supervisors. The 2008 IOM report recommended that
trainees have immediate access to an on-site residency-approved supervisor at all
times, including nights and weekends [7]. The most recent ACGME guidelines also
recommend tailoring the amount of supervision based on the needs of trainees as
well as encourage evaluation and development of a trainee’s ability to supervise
junior colleagues such as interns and medical students [17]. Voluntary oversight
organizations of residency training, such as the Association of American Medical
Colleges (AAMC) have recommended that programs must balance appropriate
faculty supervision with graded resident responsibility.

Clinical supervision, or lack thereof, has been tied to adverse patient outcomes and
near misses, with a recent case review of five malpractice firms revealing nearly 54 %
of suits filed secondary to inadequate supervision [16]. Problems arise when residents
are faced with situations of decision-making uncertainty requiring escalation in care,
transitions such as discharge or transfer, and ethical dilemmas such as end of life issues
[18]. As seen in the case above, residents tend to utilize a hierarchy of assistance,
deferring to peers and more senior trainees before contacting their supervising attend-
ing physician because of perceived barriers which may result in delays in the delivery
of indicated care and patient harm [18]. This deference to the existing hierarchy, while
potentially a source of peer-learning, can also act as a barrier to discussion of errors
and a true team-based approach to care [19]. Table 4.1 describes various barriers and
facilitators to seeking supervision by trainee physicians.

Measuring Clinical Supervision

So, if appropriate clinical supervision is vital to patient safety as well as trainee
education, how does one measure the adequacy of supervision? It is somewhat eas-
ier to measure supervision in procedural care such as surgical training by assessing
attending physician’s physical presence and direct involvement in procedures. For
nonprocedural care, typically, supervision is measured by chart review indicating
attending physician involvement which is subjective and non-reliable. Factors which
have shown promise in quantifying the supervision include the physical presence of
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Table 4.1 Barriers and facilitators to seeking supervision

Domain Major categories Representative resident comments
Barriers to seeking  Conflict with “it was a pain to kind of run by things with [the
attending decision-making attending [because it would influence things too
advice autonomy much and then you wouldn’t get a chance to
make up your own mind and figure it out”
Fund of knowledge  “I wouldn'’t turn to [the attending] for advice unless
expectations it’s.... just something that I didn’t know the

answer to..something I should know”
Existence of defined ...between the ICU resident or the other residents,
hierarchy 1 usually talk to them before I would make a
decision to go up the chain”
Fear of repercussion ~ “I mean [the attending] said I could call him in the
middle of the night if I needed anything but I am
not going to do that. I am not going to wake him

up...

Facilitators to Need for escalation  “it wasn’t anything that critical that needed to be
seeking of care addressed that night, if it had been I would have
attending been totally comfortable calling my attending
advice because she made it a point to know that it was

fine in calling”
Options in “[ feel I can call the attendings if I have questions
decision-making above my head or especially if there are a couple

of options of what to do”

...but if it were more a clinical judgment thing and
I hadn'’t had that situation I would ask [the
attending|”’

Clinical experience

the supervisor, overall contribution of the supervisor to the patient’s care and to the
resident’s understanding of the case, and the amount of time spent in supervision
[20]. These factors have been compiled into an instrument, the Resident Supervision
Index, in a study published by the Department of Veterans Affairs, and initial testing
has shown promise with respect to feasibility and reliability of the instrument as a
valid measure of resident supervision [20].

Various studies have demonstrated that increased supervision can change clinical
assessments, diagnoses, and treatment decisions and possibly improve patient
outcomes. Increasing the intensity of supervision in already supervised activities
has been found to have an equivocal or a positive impact on the trainee’s educa-
tional experience and patient outcomes [21, 22]. Further research is needed to
examine how augmenting supervision during previously unsupervised rotations, for
example, during the overnight period, impacts trainee satisfaction and the delivery
of patient care. In addition, given the recent ACGME requirements of ensuring
adequate supervisory abilities of peer supervisors, ongoing work continues to create
validated instruments to measure the quality of a trainee’s ability to supervise more
junior colleagues [17].
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Best Practices in Clinical Supervision

There is increasing interest in learning the best practices for clinical supervision that
balance the dual role of trainee autonomy and good clinical outcomes. Depending
upon the situation, clinical oversight may range from monitoring routine activities
to intervening to provide direct patient care [23]. Research suggests that trainees
prefer a collaborative approach to supervision so that they are treated as adult learner
and are provided specific and focused constructive feedback [24].

One study based on qualitative analysis of the resident interview transcripts
revealed that often two extreme models of supervision are practised. In the first
model, residents described the attending physician as “micro-manager” dictating
the plan of care and allowing few autonomous decisions. In the opposite model,
residents described the “absentee” attending physician who is distanced from
patient care and allows the residents almost exclusive decision-making power [25].
The micromanaging attendings prevent residents from fully developing their own
clinical skills and may generate a sense of resident apathy. On the other hand, the
absentee attendings can generate a sense of abandonment and exacerbate decision-
making uncertainty and may have detrimental effects on patient care.

Therefore, it is of paramount importance that effective strategies for providing
clinical supervision are established. The basic principles for effective supervision are
based on a relationship between the supervisor and the trainee in which uncertainty
is recognized and addressed early, autonomy is preserved, and communication is
planned and easily available. The communication practices should highlight the
importance of supervision at times that are critical to patient safety such as transitions
between levels of care or clinical deterioration in the condition of the patient.

We recommend the following as a general approach to best practices in supervision.
First, encourage the role of the supervisor as an active participant. Instead of passively
waiting to be contacted by their trainee, the supervisor should actively reach out to
housestaff to assess their level of need. Second, since trainees often initiate the contact,
it is critical that they are able to recognize their own clinical uncertainty and decision-
making limitations. Third, recognize that there may be cultural and institutional barri-
ers which prevent trainees from seeking the involvement of the attending-level
supervisor, especially at an earlier juncture in the patient’s care (Table 4.1). This con-
cept is referred to as the “hidden curriculum” and is defined as the set of influences that
function at the level of organizational structure and culture, including implicit rules to
survive, customs, and rituals [26, 27]. For example, a third-year resident who is about
to graduate from the residency programs may be perceived as “weak” by herself and
by her peers if there is a recurrent need to communicate with attending physicians
regarding patient management issues. The leadership of the training program as well as
the sponsoring hospital must provide a cultural environment where trainees and attend-
ing physicians can engage in optimal supervision without the fear of retribution.
Fourth, a blanket approach to the supervisory process should be discouraged as
adequate supervision depends upon the trainee’s knowledge and skills, clinical specialty
as well as specific context of the clinical situation [28]. Whereas some subspecialties
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have more explicit supervisory guidelines, for example, anesthesiology, obstetrics and
gynecology, and emergency medicine, others, such as internal medicine, pediatrics,
and others, do not as explicitly outline the requirements for attending presence or even
define who is a qualified supervisor. Finally, resident trainees should also be learning
skills in supervising their junior residents and medical student.

SUPERB/SAFETY Model

The SUPERB/SAFETY model, developed on the basis of a qualitative analysis of
the interviews of Internal Medicine residents, is a good bidirectional frame work for
clinical supervision (Table 4.2). It allows both supervisors and trainees to identify
explicit ways to engage in the supervisory discussion [29]. Effective strategies for
attending physician provision of supervision are summarized with the acronym
SUPERB: Set expectations for when to be notified, Uncertainty is a time to contact,
Planned communication, Easily available, Reassure fears, and Balance supervision
and autonomy. Effective strategies for residents to solicit faculty supervision are
summarized with the acronym SAFETY: Seek attending physician input early,
Active clinical decisions, Feeling uncertain about clinical decisions, End-of-life
care or family/legal issues, Transitions of care, and You need help with the system/
hierarchy.

We also strongly recommend that institutions establish explicit parameters for
residents to contact attending physicians, specifically the “must-contact” clinical
scenarios. These scenarios should recognize that clinical uncertainty should be a
stimulus for seeking attending input.

Case 2: Adverse Outcome Related to Duty Hour Restrictions
and Poor Handoff

Clinical Summary

Jill, a second-year Internal Medicine resident, is frantically trying to sign-out all of
her patients at the end of a post-call day. During a rough on-call night, Jill spent a
significant amount of her time in a meeting with the family of Mrs. H. After an exten-
sive discussion, Mrs. H's family decided to make her DNR/DNI given her chronic,
debilitating respiratory condition. Jill made sure that her interns had completed
their work and rushed them out the door as their ACGME-mandated shift was
quickly coming to an end. With an eye on the clock, Jill rushes to print out her
team’s written sign-out in order handoff to Megan, the resident on-call for the
coming evening. Jill realizes that there isn’t any computer paper to print the new
updates she made to the electronic sign-out form. Watching the clock to be sure to
sign-out on time, Jill scribbles quick updates on the most recent copy she had in her
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Table 4.2 SUPERB/SAFETY model
SUPERB: Guide for Attending Supervision

Set expectations for when I want you to contact me if a patient is being discharged,
to be notified transferred, dies, or leaves AMA
Uncertainty is a time It is normal to feel uncertain about clinical decisions.
to contact Please contact me if you feel uncertain about a specific
decision
Planned communication Let’s plan on talking ~10 p.m. on your call night and before
you leave the each day. If you get busy or forget, I will
contact you
Easily available I am easy to reach by page, or you can use my cell phone or
my home phone
Reassure resident not to Don’t worry about waking me up, or that I will think your
be afraid to call question is silly. [ would rather know what is going on
Balance supervision & I want you to be able to make decisions about our patients,
autonomy for resident but I also know this is your first month as a resident so 1

will follow closely (Tailor to experience level)
SAFETY: Resident Guide for Attending Input
Seek attending input early Involving your attending early can often prevent delays in
appropriate care. They are also legally responsible for
the patients you care for

Active clinical decisions Contact your attending if an active clinical decision is being
made (surgery, invasive procedure, etc.)
Feel uncertain about It is normal to feel uncertain about clinical decisions. You
clinical decisions should contact your attending if you feel uncertain about
a specific decision
End-of-life care or family/ These complex discussions can change the course of care.
legal discussions Families and patients should know that the attending is
aware
Transitions of care Transitions are risky for patients. Seek attending input for
discharge or transfer
You need help with the System difficulties and hierarchy may hinder care.
system/hierarchy Attendings can help expedite care

pocket and heads to find Megan after Megan fails to respond to her pages. After a
Sfew minutes, Jill finds Megan, gowned and gloved and prepared to place a central
line in one of her newly admitted patients. Jill rushes into the room and says, “Hey,
can I sign out? I really need to run. It’s already after 1 p.m. and I am post-call. Plus,
I have dinner reservations at 6 p.m. and I need a quick nap beforehand!” Megan,
preparing for her line, asks Jill to tie her gown as she begins to inject Lidocaine and
doesn’t appear to acknowledge Jill’s haste. “You look really busy; there is really
nothing to do on our patients. Mrs. H, she’s the sickest one, but there’s nothing to
do. I am going to leave a copy of the sign-out over here. My cell number is on there
if you have any questions!” Jill shouts as she hurries out the door.

Later that evening, Megan and her team are both admitting and cross-covering
when multiple nursing pages punctuate the team’s work. Megan calls back and talks
with the nurse covering Mrs. H. “She doesn’t look well” the nurse informs Megan.
“She’s breathing really heavy and fast.” Megan sends her intern to quickly evaluate
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Mrs. H as she works up the next admission. The night progresses, and Mrs. H’s
respiratory status continues to decline, with the nurses directly paging Megan numer-
ous times. “She’s not my patient, so I don’t know what she looked like earlier” Megan
states. “I’ll be up shortly to evaluate her.” Finally, as she leaves the room after evalu-
ating Mrs. H. Megan requests that the nurse call anesthesia as the patient will require
intubation and transfer to the ICU. After the patient is stabilized and transferred,
Megan and her team retreat to the call room for some much needed rest.

Early the next morning, Jill arrives to receive sign-out from Megan and finds her
resting in the call room. “So, how was your night?” Jill asks. Megan rolls over and
grabs a crumpled copy of the sign-out and hands it to Jill. “It wasn’t awful. Mrs. H.
was intubated and went to the ICU, but your other patients did well.” Jill gasps,
“What? Mrs. H! We made her DNR/DNI! It is right here on the sign-out!” Jill looks
down at the crumpled paper and quickly realizes that she gave Megan the older version
of the sign-out. “Oh no!”, Jill cries, “I am going to get in so much trouble!”

Analysis and Discussion

This case is also drawn from prior qualitative interviews of resident physicians, specifi-
cally in the context of critical incidents occurring secondary to ineffective handoff
communication. This scenario demonstrates the conflict generated by the duty hour
regulations and tension to complete tasks while the clock is ticking. Contributing
factors and associated strategies for improvement are discussed below and in Fig. 4.2.

Impact of Duty Hours on Resident Education and Well-Being

The initial implementation of the resident duty hour regulations in 2003, which
limited consecutive hours worked and shift duration, were met with skepticism and
an anticipation of negative clinical care consequences. However, data obtained
post-2003 have revealed that patient outcomes did not worsen and in some circum-
stances improved after the limitations were put in place [8, 30, 31]. Literature also
shows positive changes in resident’s perception of well-being and stress [32].
However, concerns remain that shorter shifts may change the intensity of work and
potentially adversely impact resident’s educational experience. Further, since the
most recent regulation specifically limits PGY-1 shift duration, this may result in
increased night work amongst senior residents affecting their well-being and subse-
quent care delivery [33].

Decreasing work hours without also a reduction in workload [34, 35] may
improve errors attributed to fatigue but may increase those secondary to overwork.
Several recent studies have evaluated the impact of workload during training and
found that, for each additional patient that residents admit during a call cycle, sub-
sequent sleep time decreases and there is decreased ability to participate in required
educational activities [34]. In light of the new limitations, without subsequent
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decrease in workload anticipated, these problems may persist, compounding con-
cerns regarding educational quality and opportunity during residency training.
Lessons from manufacturing industry and other shift-based specialties warn of the
dangers of shift-based work, including resulting errors secondary to attention and
impact on personal health and well-being [36, 37]. Aside from workload, other
factors to consider include the timing of the performance of complex tasks, the
interval between night and day work, and ensuring effective education on sleep
hygiene and fitness for duty.

There is the potential that resident education and the subsequent impact on abil-
ity to deliver safe and effective clinical care are actually hampered by further duty
hour reductions. Inherent in the apprenticeship model of residency training is learn-
ing by doing and if in fact residents are doing less, are they learning less? Limiting
the training hours may decrease a trainees’ exposure to clinical cases, thereby
decreasing the overall quality of their clinical education [38]. Prior work done after
the implementation of the 80-h work week showed weaker performance of neuro-
surgical trainees on validated measures of performance [39] and similar findings in
other surgical literature notes decrease in operative time and experience after duty
hours implementation [40]. Findings in the nonsurgical literature are equivocal,
although as discussed above the likely increase in workload or work intensity with
shorter shift duration may result in negative educational outcomes for trainees
[22, 41]. While the new regulations do include clauses for trainees to violate the
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restrictions in the setting of a unique case opportunity (e.g., an infrequently
performed surgery or evolving/unstable patient), these findings certainly support the
assertion that the duty hour solution may not be a one-size-fits-all and will require
modification across specialties.

The “July Effect”

Regardless of the work hour restrictions, concerns remain regarding the transition from
undergraduate to graduate medical education, specifically the ability of new interns to
rapidly learn new systems, adopt their new professional roles, and simultaneously care
for critical and complex patients. The “July effect” or perception that care in teaching
hospitals is more dangerous for patients in July secondary to the arrival of a fresh batch
of trainees is generally considered to be a one of the most storied medical education
urban “legends” [42]. Little literature supports the existence of the “July effect,”
although many acknowledge that the significant transition from student to practicing
intern requires more thoughtful orientation and preparation specifically regarding
tasks such as handoff communication and managing uncertainty [42]. Ensuring learner-
centered experience-focused orientations coupled with ample availability of more
senior and seasoned housestaff are the two strategies suggested to offset any potential
impact of the summer season [43].

Duty Hours and Handoffs

Handoff communication failures clearly contributed to the adverse event in the second
case. We can anticipate another increase in the number of care transitions after the
implementation of the new regulations and, as such, the ACGME has included explicit
language in training and assessment of trainee handoffs. Patients can suffer a multitude
of untoward effects secondary to a poor handoff, including readmission, medication
errors, or missed tests, and follow-up appointments [44, 45]. Poor transitions occur-
ring even within the hospital, such as transfer to or from a more intensive level of care,
may result in medication errors, delay in the delivery of therapies or diagnostic tests,
or prolonged length of stay [46]. Handoff education occurs infrequently in the under-
graduate medical education environment [47] and, therefore residency-training
program must be prepared to provide trainees with content on the importance of effec-
tive verbal and written handoff communication. Given that new duty hour limitations
will impact service structures and care delivery in residency training, with an increase
in the amount of night work and shift-based coverage, programs must ensure the
transfer of effective clinical content and professional responsibility for patients [12].
Implementing a standardized handoff process, establishing metrics by which to evaluate
handoff quality, and involving supervising physicians in the handoff exchange are the
best next steps to ensure adequate transfers of care.
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Conclusion and Key Lessons

Residency training is an extremely important and sensitive area in the context of
patient safety. First, patients, public-at-large, as well as regulatory and accreditation
bodies need to be reassured that the safety and quality of care in a teaching hospital
will match or exceed that in the nonteaching hospitals. Second, teaching hospitals
are training physicians of the future and the quality of their education will impact
their practice for a lifetime and therefore all patient safety efforts of the future.
Finally, for attending physicians as well as trainees, hands-on residency training
remains the most important conduit providing continuity across generation of physi-
cians—not only of clinical knowledge but also of values of humane and compassion-
ate care.

The following is a summary of the key take home points to be considered by
GME training programs and teaching hospitals to ensure both the safety and quality
of patient care and education of residents.

e Factors determined to impact adequacy of supervision include the physical
presence of the supervisor, the contribution of the supervisor to the patient case,
the resident understanding of the clinical scenario, and the overall time spent
with the trainee.

e Trainees wish to approach clinical care in a collaborative fashion, and to be
treated as adult learners, with constructive and specific focused feedback.

¢ Paramount to the discussion of supervision is the identification of explicit param-
eters for contact, specifically the “must-contact” clinical scenarios, and also the
easy availability of the supervisor.

¢ Encourage the role of the supervisor as an active participant; instead of passively
waiting to be contacted by their trainee, the attending physician should actively
reach out to their housestaff to assess their level of supervisory need.

e Decrements in shift duration, without coincident decrease in workload, may further
serve to negatively impact resident well-being and educational quality of residency
experience. Resident education, and ability to participate in educational activities,
must be considered when implementing strategies to comply with policy.

¢ Factors to consider in designing effective systems include the timing of complex
tasks performed, the interval between night and day work, and ensuring effective
education on sleep hygiene and fitness for duty.

e Ensuring learner-centered and experience-focused orientations coupled with
ample availability of more senior and seasoned housestaff are two strategies sug-
gested to offset any potential impact of the summer season.

¢ A standardized handoff process should be utilized which stresses transfer of clini-
cal content and of professional responsibility. Systems should be designed to
include protected or overlap time ensure that priority is placed on effective handoff
communication.

* Team-based approach to patient ownership should be encouraged to avoid the
“not my patient” problem.
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Chapter 5
Electronic Health Record and Patient Safety

Ken Ong and Regina Cregin

“... irrationally held truths may be more harmful than reasoned
errors.”

Thomas Huxley

Introduction

At the turn of this century, the Institute of Medicine (IOM) released two reports that
spurred the nation’s interest in the electronic health record (EHR). In 1999, “To Err
Is Human” reported that medical errors were responsible for 44,000-98,000 lives
lost in hospitals every year [1]. In 2001, in “Crossing the Quality Chasm,” the IOM
recommended the adoption of information technology (IT) such as EHRs to reduce
errors and to improve safety, efficiency, and patient engagement [2]. During the
twenty-first century’s infancy, EHR adoption by office-based physicians and hospi-
tals was nascent. In 2002, no more than 18 % of office-based physicians had any
form of EHR [3]. The earliest published estimate of hospital EHR adoption was 8 %
in 2008 [4].

Whata difference a decade can make. The American Recovery and Reinvestment
Act of 2009 (ARRA), popularly known as “the stimulus plan” was a trigger to
push the nation from the flat plateau to the steep slope of the S-shaped curve of
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Fig. 5.1 Evaluations of outcome measures of health information technology, adapted with permis-
sion from Buntin MB et al. [6]

EHR adoption. Within the ARRA legislation was the Health Information
Technology for Economic and Clinical Health (HITECH) Act which allocates
Medicare and Medicaid incentives for EHR adoption to physicians, other health-
care professionals, and hospitals. In order to receive these incentives, office-based
physicians and hospitals must deploy CMS-certified EHRs and meet required
measures of EHR use, i.e., “Meaningful Use.” As of June 2012, 172,186 office-
based physicians had registered for Medicare and 84,086 for Medicaid EHR
incentives. Some 3,779 hospitals had also registered for their Meaningful Use
incentives [5].

The EHR can play a transformative role in health care by improving medication
safety, making patient health information available at the point of care, facilitating
care coordination, optimizing efficiency, and engaging patients and caregivers.
A review of the recent literature concluded that 92 % of the articles on health infor-
mation technology (HIT) demonstrated net benefit [6]. Outcome measures were
positive for efficiency of care, effectiveness of care, patient and provider satisfac-
tion, care process, preventive care, and access to care (Fig. 5.1).

Nonetheless, as Everett Rogers might have predicted, this transforming technol-
ogy also has unintended consequences:

“No innovation comes without strings attached. The more technologically advanced an
innovation, the more likely its introduction will produce many consequences, both antici-
pated and latent.” [7]

In this chapter, we present three case studies that illustrate some unintended con-
sequences of EHRs and what can be done to prevent them. To protect privacy of
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patients and institutions, these case studies are fictional; still, they amply demon-
strate the potential safety hazards that are relevant to all hospitals using EHR and
related technologies.

Case Studies

Case Study 1: Indwelling Neuraxial Catheters
and Anti-Thrombotic Medication

Clinical Summary

A postoperative patient receiving analgesia medication via the epidural route is
recovering in the surgical unit. A member of the surgical team reinitiates the
patient’s home medications, including the patient’s antiplatelet medication that was
brought by the patient’s family from home because it was not on the hospital’s for-
mulary. Administering antiplatelet and anticoagulant medications to patients with
indwelling neuraxial catheters can place a patient at risk of spinal hematomas that
could result in paralysis or death. The surgical prescriber, unaware that the anti-
platelet drug may adversely raise the risk of spinal hematoma, enters the order for
the antiplatelet drug in the hospital’s computerized physician order entry (CPOE)
system with no alerts triggering. The patient receives the antiplatelet medication for
2 days until an anesthesiologist notices the order and immediately discontinues it.
However, the epidural catheter must be kept in place for a few extra days to reduce
the risk of spinal hematoma while the effects of the antiplatelet agent wear off.

Analysis

Clinical decision support (CDS) is a category of health IT that brings clinically
relevant and specific information to patients and caregivers when they need it. The
CDS armamentarium grows daily and includes drug—drug and drug—allergy interac-
tion alerts, reminders, order sets, documentation templates, clinical guidelines, and
pertinent knowledge references. Bright et al. performed a systematic review of 148
randomized, controlled trials of CDS and concluded that CDS can improve quality
of care, patient-safety, and efficiency [8].

However, off-the-shelf CDS systems do not anticipate all the clinical scenarios
encountered by prescribers. For example, the concomitant use of anticoagulant/
antiplatelet medications with an indwelling neuraxial catheter presents a significant
medication safety concern and increases the risk of spinal hematoma and paralysis.
This represents a drug (anticoagulant/antiplatelet) and route of administration
(epidural) interaction and is not incorporated into most currently available CDS
systems that usually contain only drug—drug, drug—allergy, and drug—food interac-
tions. Consequently, concomitant administration of an anticoagulant/antiplatelet
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medication with indwelling neuraxial catheters is a very real unaddressed risk even
for hospitals that have implemented a fully integrated CPOE with CDS.

Corrective Actions

One solution is the creation of an institution-specific CDS intervention, e.g., a
drug-route interaction alert. The development of a CDS intervention is extremely
labor intensive and specialized process. CDS interventions can require months of
planning and testing, and in some cases policy development. Prior to the creation
of a CDS intervention, a multidisciplinary team consisting of clinicians must
determine what information is delivered, who receives that information, what for-
mat the intervention should take, what the best channel will be [e.g., EMR, per-
sonal health record (PHR), or other], and when it should be presented in the
workflow. These “5 Rights” are the same decisions that need to be made for any
CDS intervention [9, 10]. The actual creation of the CDS intervention is based on
the skill of the IT department and their ability to work within the clinical realm.
Institution-specific CDS interventions must be constantly maintained and updated
to ensure all future workflow and formulary changes are incorporated. Maintenance
testing must be performed to ensure the CDS intervention fires and behaves as
designed. This requires the development of initial and maintenance test scripts
and availability of staff that are capable of detecting errors within the behavior of
the CDS intervention, as well as finding solutions to identified errors. An integral
part of CDS intervention maintenance is the respect for change control processes
within the IT department. What is perceived as a “simple change” in the system
can result in the deactivation of a custom CDS intervention, thus putting patients
at risk.

For example, to address the system vulnerability in this case study, an
institution-specific CDS intervention would be developed to screen all patients
with active medications that utilize the epidural route who are also prescribed
anticoagulant/antiplatelet agents that are prohibited with their use and vice versa
(Figs. 5.2, 5.3, 5.4, and 5.5). The rule would be triggered whether the drug being
prescribed is on the hospital formulary or not. This screen is not a simple yes/no
attestation, as it is complicated further by the dose and/or route of administration
of the offending agent. For example, anticoagulants in prophylactic dosages may
not be prohibited with neuraxial analgesia, while the same anticoagulant pre-
scribed as therapeutic dosages could be. Prior to the creation of the CDS interven-
tion, published guidelines are consulted with multiple scenarios vetted within
different hospital committees to determine how the clinician would trigger the
CDS intervention, what alerts and information would be presented, and whether
or not a clinician would be allowed to proceed (i.e., hard versus soft stop). The
creation of this CDS intervention requires policy change and intense education of
all stakeholders. Based on our experience, from start to finish, the deployment of
such decision support rules/CDS intervention may take up to 2 years to develop,
test, and implement.
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Fig. 5.2 Scenario 1 —Hard stop for medications that are prohibited by hospital policy

Case Study 2: Incorrect Heparin Dose

Clinical Summary

A patient presents to the hospital with a pulmonary embolism. The patient is pre-
scribed a therapeutic dose of low-molecular weight heparin (LMWH) at 1 mg/kg/
dose. A safety feature in the hospital’s CPOE system requires that body weight be
documented in the patient’s chart before an order for an anticoagulant is placed.
The hospital’s CPOE system permits documentation of body weight in either kilo-
grams or pounds. The patient weighs 88 kg but the weight is incorrectly entered as
88 pounds (the equivalent of 40 kg). Therefore, as the LMWH order is entered as
1 mg/kg/dose, the system calculates the dose to 40 mg. The pharmacy also verifies
the order based on the documented, though incorrect, weight. The subtherapeutic
dose is administered to the patient for several days until a pharmacist notices the
error during clinical rounds. The order is immediately corrected.
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Alert Summary
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Analysis

The hospital’s CPOE system allowed staff to document weight in either pounds or
kilograms. The system would calculate the kilogram equivalent whenever a weight
was documented as pounds and vice versa. The low dose of the LMWH would not
be routinely picked up by the pharmacy during the verification process because this
medication is also used in lower dosages for other indications such as deep vein
thrombosis prophylaxis. This event exemplifies the numerous other reports of “near
misses” and errors when CPOE documentation permits recording weight in both
pounds and kilograms [11].

Corrective Actions

To prevent this kind of error, the best practice would be to restrict documentation of
weight in the CPOE to metric units only. In October 2011, in a statement to prevent
errors with oral liquids, the Institute for Safe Medication Practices (ISMP)



5 Electronic Health Record and Patient Safety 75

Alert Summary
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Fig. 5.4 Scenario 3—Soft stop for medications that are non-formulary

recommendations included measuring weights only in kilograms and not pounds
[11]. However, this seemingly simple solution has substantial implementation chal-
lenges. It might require approval from various committees as this change affects
almost every clinical department within an institution. Before enforcing this mea-
sure, the hospital would have to ensure that all scales within the institution have the
ability to weigh in kilograms, with the kilogram option locked as the default unit of
measure for all scales that also had the ability to weigh in pounds. All orders, flow
sheets, and clinical documentation within the CPOE system would have to be
reviewed to ensure that the ability to document in pounds was no longer available.
Nonetheless, once the root cause is fixed, future error can be prevented.

Case Study 3: Conflicting Chemotherapy Orders

CPOE systems can simplify the medication ordering process as many data entry
fields can limit the ordering of medication dose, route, and frequency only as
specific and discrete values. However, similar to many other EHRs, the electronic



76 K. Ong and R. Cregin

Alert Summary
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medication orders within our hospital’s CPOE system also contain a free-text comment
field where the prescriber can note any additional information about conditional
administration parameters, e.g., administer antibiotic after blood cultures are drawn.
While providing flexibility in physician ordering, the free-text comment field also
has the potential to be misused.

Clinical Summary

Assume an order for chemotherapy arrives in the pharmacy on a Friday afternoon
for an inpatient with a cancer diagnosis. All required fields of the order are com-
pleted, i.e., dose, route, frequency, and administration time or rate. In the free-text
comment field of the order the oncologist enters “administer over 48 h for two doses.”
In contrast, the administration times selected with the drop down menu reads
“administer each dose over 24 h for two doses.” The only recourse is for pharmacy
to hold the order until they can clarify the order with the oncologist.
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Analysis

Some hospitals have pharmacy and CPOE systems from different vendors. When
this is the case, little if any data from CPOE system passes into the pharmacy sys-
tem. A pharmacist looking at the pharmacy system would not see a free-text field
entered in CPOE if that field is not interfaced to the pharmacy system.

Corrective Actions

To prevent cases like the example given, the free-text comment field would be blocked
from any medication order form that did not routinely require the documentation of
under what circumstances a medication should be withheld. The oncology staff would
receive refresher training focused on CPOE order entry for chemotherapy.

The ultimate resolution is switching the pharmacy system to that of the same
vendor of the inpatient CPOE system. This allows all information to flow over to the
pharmacist’s view including all comments. The pharmacist could then validate each
comment on every medication order.

Discussion

Unintended Consequences of Health IT

While the advantages of EHRSs are clear, there is a growing appreciation that there
can be safety concerns with the increasing use of EHRs.

In a review of five CPOE implementations, Campbell et al. cataloged nine categories
of unintended consequences (Table 5.1) [12]. The following provide examples of such
unintended consequences:

e More/new work for clinicians: Especially for physicians new to CPOE, order
entry may take more time compared with the paper-based ordering systems.

*  Workflow issues: With more efficient workflows, fewer providers may be involved
in order entry resulting in fewer checks and balances for reviewing orders.

* Never ending system demands: Clinicians and others constantly want to modify
or improve the system. While modifications to the EHR to improve patient safety
and quality are welcome, the care and maintenance of an EHR does require
resources and funding.

» Paper persistence: Today, more often than not the EHR resides side by side with
the paper chart in a hybrid environment. Clinicians have to query two different
charts, which may or may not reconcile with one another.

e Changes in communication patterns and practices: Care team members may
assume there is less need to communicate directly with each other when orders
are entered electronically.

e Emotions: Physicians may become flustered by EHRs with complex screens and
difficult-to-understand user interface.
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Table 5.1 Examples of Unintended consequence Frequency (%) n=34
unintended consequences of

CPOE, adapted from More/new .work for clinicians 19.8
Campbell EM et al. [12] Workflow issues 17.6
Never ending system demands 14.8
Paper persistence 10.8
Changes in communication 10.1
patterns and practices
Emotions 7.7
New kinds of errors 7.1
Changes in the power structure 6.8
Overdependence on technology 5.2
Total 100

* New kinds of errors: CPOE may eliminate illegible paper-based orders but may
enable very legible errors when incorrect options are selected from drop-down
lists.

* Changes in power structure: Hospital’s standardized order sets and document
templates can engender feelings of compromised physician autonomy.

* Overdependence on technology: Ironically, while a number of clinicians have
negative or frustrating feelings when a new EHR or CPOE is being installed, after
successful adoption most of them express serious concerns for medication safety
during downtime when automated clinical decision support is not available.

In 2012, the Institute of Medicine released a report on health IT and patient
safety [13]. It captured both the potential benefits and safety concerns for various
health IT applications including CPOE, CDS, bar code medication administration,
and patient engagement tools (Fig. 5.6).

The Sociotechnical Model

Health IT-related adverse events arise in a milieu of interacting components. To better
understand and manage health IT-related safety concerns, an emerging concept is
the model of the “sociotechnical system” [13]. This model is also an instrument for
root cause analysis (RCA) that accommodates and addresses particularities of
health IT (Fig. 5.7). The sociotechnical system perspective recognizes that many
variables can cause adverse events and a systems approach is necessary to prevent
future adverse events. The five elements in the sociotechnical system are technol-
ogy, people, process, organization, and external environment.

Technology includes hardware, software, and connectivity. Technology incorpo-
rates the equipment, machine, and systems categories used in various versions of
Cause and Effect diagrams (Ishikawa/Fishbone diagram) [14, 15]. For example, in
our case study of the incorrect weight-based heparin dose, the relevant technology
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a

Computerized Provider Order Entry (CPOE)

An electronic system that allows providers to record, store, retrieve, and modify orders
(e.g., prescriptions, diagnostic testing, treatment, and/or radiology/imaging orders).
Potential Benefits
Large increases in legible orders
Shorter order turnaround times
Lower relative risk of medication errors
Higher percentage of patients who attain their treatment goals
Safety Concerns
Increases relative risk of medication errors
Increased ordering time
New opportunities for erros, such as:
* Fragmented displays preventing a coherent view of patients’ medications
= Inflexible ordering formats generating wrong orders
= Separations in functions that facilitate double dosing
Disruptions in workflow

Clinical Descision Support (CDS)

Monitors and alerts clinicians of patient conditions, prescriptions, and treatment to provide
evidence-based clinical suggestions to health professionals at the point of care
Potential Benefits
Reduction in:

* Relative risk of medication errors

= Risk of toxic drug levels

= Time to therapeutic stabilization

* Management errors of resuscitating patients in adult trauma centers

* Prescriptions of nonpreferred medications
Can effectively monitor and alert clinicians of adverse conditions
Improve long-term treatment and increase the likeihood of achieving treatment goals
Safety Concerns
Rate of detecting drug-drug interactions varies widely among different vendors
Increases in mortality rate
High override rate of computer generated alerts (alert fatigue)

Fig. 5.6 (a, b) Potential benefits and safety concerns for health IT

components would include stand-alone and bed-embedded weight scales, electronic
order sets, electronic flow sheets, and other CDS interventions.

The people component includes not only specific roles and individuals but their
knowledge and training as well. Patients, pharmacists, nurses, physicians, physician
assistants, front desk staff, and others can all be actors in any given analysis. The
case study of conflicting chemotherapy orders underscored the value of targeted
refresher training for users as needed for new EHR functionality.
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b

Bar-Coding

Bar-coding can be used to track medications, orders, and other health care products.

It can also be used to verify patient identification and dosage.

Potential Benefits

Significant reductions in relative risk of medication errors associated with:
* Transcription
* Dispensing
* Administration errors

Safety Concerns

Introduction of workarounds for example, clinicians can:

» Scan medications and patient identification without visually checking to see if the
medication dosing and patient identification are correct

* Attach patient identification bar-codes to another object instead of the patient

 Scan orders and medications of multiple patients at once instead of doing it each
time the medication is dispensed

Patient Engagement Tools

Tools such as patient portals, smartphone applications, email, and interactive kiosks,
which enable patient to participate in their health care treatment
Potential Benefits
Reduction in hospitalization rates in children
Increases in patients’ knowledge in treatment and illnesses
Safety Concerns
Reliability of data entered by:
* Patients
* Families
* Friends or

Fig. 5.6 (continued)

Process or workflow is a sequence of steps required to complete a task or func-
tion. In health care, there are a suite of defined processes for each service, level, and
setting of care. For example, in the indwelling neuraxial catheter and anti-thrombotic
medication case study, the team member who inserts and removes the indwelling
catheter is different from the one who writes the medication orders. Catheter
removal and anti-thrombotic medication orders are also done at different times.

Organization refers to the internal policies, procedures, and culture [16].
Organization in sociotechnical system analysis goes beyond the extant policies and
procedures of a physician practice, hospital, or healthcare system. It includes soft-
ware purchase, design, and interface decisions. For example, in the indwelling neur-
axial catheter case study, the organization category includes the hospital’s current
Policy and Procedure “Patient Controlled Analgesia and Neuraxial Analgesia.”
Similarly, in the incorrect heparin dose case study, the design decision to permit
entering weight in pounds or kilograms was an organizational configuration



5 Electronic Health Record and Patient Safety 81

Fig. 5.7 Sociotechnical
system that underlies health
IT adverse events

decision. In the conflicting chemotherapy orders case study, one organizational
characteristic at the hospital is that the basic EHR training is promoted during new
employee orientation; however, advanced training for new EHR functionality is not
routinely given.

Providers and healthcare organizations are constantly interacting with the
external environment, e.g., public and private payers, Joint Commission, National
Committee for Quality Assurance (e.g., Patient-Centered Medical Home
Recognition), state and local health department, and last but not least CMS’s
Meaningful Use programs. All these external environmental factors influence the
design, implementation, and usage of EHR systems.

An analysis of the three case studies described above in the context of the socio-
technical system model reveals a multitude of root causes and actions to prevent
future recurrence (Table 5.2).

Although, the sociotechnical system is a valuable tool for RCA after an error has
occurred, there are two additional tools that can be used prospectively: Failure
Modes and Effects Analysis (FMEA) and EHR usage metrics. A comprehensive
reference guide on FMEA is available online at the Web site of the Veterans
Administration’s National Center for Patient Safety (http://www.patientsafety.gov/
SafetyTopicss HFMEA/HFMEA _JQILhtml) [17]. EHR usage metrics can be moni-
tored using “run charts” to find problems and track their resolution [18]. These
metrics can include percent system uptime, mean response time (measured in tenths
of a second), percentage of orders entered electronically, percentage order sets used,
percent alerts that fire, percent alerts overridden, system interface efficiency, and
miscellaneous or free-text orders (which bypass clinical decision support) [19].
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The “Issues Log” is another tool to collect and manage unintended consequences
of health IT [20]. A good sample issues log can be downloaded from the HealthIT.
gov Web site [21]. Our hospital employs a hospital intranet-based application that is
utilized by all hospital staff to enter IT-related problems. The IT department tracks
all issues entered, e.g., who reported the problem, when it occurred, what system it
occurred in, and what happened. Each problem is assigned an identifying number
and is tracked until resolved.

Usability

Usability is a critically important consideration from the technology category that
deserves elaboration. Simply put, usability is how easy a technology is to learn and
use. Other related terms include human factors and user-centered design. Shneiderman
promotes eight rules for interface design (Fig. 5.8) [22]. Ultimately, we believe a
more usable EHR is a safer EHR. While providers can change processes, training,
and organization, rarely can they improve the usability of their EHRs. Complaints
abound from clinicians about the poor usability of many EHRs. The concerns
expressed include the excessive number of clicks to find information, nonintuitive
graphic user interface, and lack of integration or interoperability between clinical
systems. With the sheer volume and complexity of information in patient care today,
poor usability can compromise decision-making and patient safety.

In order to minimize potential adverse impact of EHR on patient safety, the IOM
report on patient safety and health IT made a number of significant recommenda-
tions [13] including:

* Specify the quality and risk management process requirements that health IT
vendors must adopt, with a particular focus on human factors, safety culture, and
usability.

e Establish a mechanism for both vendors and users to report health IT-related
deaths, serious injuries, or unsafe conditions.

Additionally, the Office of the National Coordinator has proposed new EHR
certification rules that would promote safety-enhanced design that mandate that
developers adopt user-centered design and document software quality management
[23]. If finalized, these rules are important first steps in building more usable and
safer EHRs.

Conclusion: Lessons Learned

* There is mounting evidence of the role of EHRs in improving safety and quality
of care.

* Like any innovation, use of EHRs in clinical practice can lead to unanticipated
and potentially adverse consequences on patient safety.
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Principles Characteristics

Strive for Consistency Similar tasks ought to have similar sequences of action
to perform, for example:

« |dentical terminology in prompts and menus
= Consistent screen appearance

Any exceptions should be understandable and few

Offer informative feedback  Systems should provide feedback for every user action to:
* Reassure the user that the appropriate action has
been or is being done
¢ Instruct the user about the nature of an error if one
has been made
Infrequent or major actions call for substantial responses,
while frequent or minor actions require less feedback.

Prevent errors Systems should be designed so that users cannot make
serious errors, for example:

* Do not display menu items that are not appropriate
in a given context

* Do not allow alphabetic characters in numeric entry
fields

User errors should be detected and instructions for
recovery offered

Errors should not change the system state

Support internal Surprises or changes should be avoided in familiar
locus of control behaviors and complex data-entry sequences

Fig. 5.8 Eight golden rules for interface design. Adapted from Shneiderman B, Plaisant C, Cohen
M, Jacobs S. Designing the user interface: Strategies for effective human-computer interaction.
Boston, MA: Addison-Wesley; 2009 (reprinted with permission)
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Applying the sociotechnical system model to performing RCA on EHR-related
adverse events can identify problems and point to their resolution. Analysis often
reveals more than one cause that may involve people, technology, process, orga-
nization, and/or the external environment.

Monitoring usage metrics and maintaining an issues log are vital tools for perfor-
mance improvement in health IT. After implementation, all health IT requires
care and sustenance.

Ultimately, if implemented judiciously and maintained assiduously, health IT
can indeed transform the delivery, quality, and safety of health care.
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Chapter 6
Clinical Ethics and Patient Safety

Erin A. Egan

“Do not be ashamed of mistakes and thus make them crimes.”

Confucius

Introduction

Patient safety and ethics are both fields that seek to operationalize fundamental
values in health care!. In both areas, broad values drive practical responses in clini-
cal settings. There are two common sites of overlap. First is to ensure safety prac-
tices in areas where clinical ethical concerns arise frequently. Clinical ethics is an
everyday practice in all settings but ethical conflicts are most common in hospitals.
Areas like end-of-life-care have a strong component of clinical ethics and are high-
risk areas for errors and compromise of patient safety. The other area of overlap is
professional ethics and the commitment to patient safety. Given that patient safety
is grounded in ethical principles and the resultant ethical responsibility of health
care professionals to serve and protect patients, commitment to patient safety is a
professional ethics responsibility.

'The term “clinical ethics” describes an area of practice that a provider may have special training
in, or the skill set any provider uses in addressing ethical issues in say to day practice. Fully defin-
ing and describing the term is outside the scope of this chapter but further information can be found
at sites like http://www.asbh.org/publications/content/core.html. Last accessed 22 Apr 2012.
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Table 6.1 Principles of ethics and applications in patient safety

Autonomy—respect for a person’s right
to control their own body

A central principle of quality care, essential to
ensuring patient centered care

Examples: adequate informed consent to
prevent errors in procedures (wrong-site
procedures), preventing unwanted care
(proper DNR orders)

Non-maleficence

Establishing practices to prevent harm.
Failure to use these practices compromises
patient safety

Beneficence—the duty to provide
benefit

Establishing standard practices that
promote benefit

Examples: standardizing pre-op antibiotic
procedures to maximize efficacy,
pharmacy-assisted medication dosing
to ensure maximum benefit

Justice

Standardization of practices and procedures
ensures equitable treatment across
social and societal strata

Examples: infection control/hand washing,
procedure “time-outs”

Principles of Medical Ethics

The fundamental principles of clinical ethics in the context of care provided in the
USA are beneficence, non-maleficence, autonomy, and justice (Table 6.1) [1].
Beneficence is the principle of providing benefit. Non-maleficence is the principle
of doing no harm. In ethics these principles are applied to sort out the implications
of different courses of action by weighing the values at stake. Both are applicable to
patient safety efforts.

This conceptual structure is valuable as a means to categorize and target patient
safety efforts along ethical principles. Ultimately, the basis of formally addressing
patient safety deficits is to provide benefit and prevent harm. Using ethical precepts
facilitates the process of understanding the goals of patient safety improvement in a
tangible and concrete sense.

Clinical ethics is a practice or a skill set, meaning that it is a clinical process
utilized in the context of patient care. As with any clinical practice there are stan-
dards for best practices, and variable level of adherence to those best practice stan-
dards. Instead of viewing ethics as a nebulous intellectual endeavor, clinical ethics
should assist in solving problems and effectuating desirable outcomes.

Case Study 1

Clinical Summary: Decision About the End-of-Life Care

Mary is a 93-year-old woman presenting to the emergency department (ED). A fam-
ily member went to check on her at home, where she has lived independently since
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the death of her husband 5 years prior, and found her agitated and confused. Mary
has had decreasing mental status in the ED and appears to be septic. She is intu-
bated and transferred to the ICU. She has several complications including a heart
attack, and after 5 days, she shows no signs of being ready to come off the ventilator.
The medical team consults family members regarding her “code status.” One son
thinks she has a living will asking to be “Do not resuscitate (DNR),” but isn’t sure
where it might be. A daughter says she had spoken with her mother after her hus-
band’s death and her mother said she “wouldn’t want to be kept alive on machines.”
The third son says that his conversations with mom about religion have focused on
the inherent value of life and he believes she would “want everything done.” Two of
the children want to withdraw ventilation, while the third wants to proceed to place-
ment of a tracheostomy and PEG tube.

This scenario is unfortunately all too commonly encountered by almost all phy-
sicians with an increasing frequency in hospital across the country. The case dem-
onstrates that the nexus between ethics and safety occurs at two points: the role of
clinical ethics practice to promote safety and quality and ensuring that safety mech-
anisms need to be in place to prepare for and prevent injury related to foreseeable
ethical conflicts. Many commonly encountered clinical ethics conflicts follow a
similar pattern, and it is important to recognize that patient safety concerns with an
ethical component are common, can be predicted, and should be addressed by the
same strategies as any other clinical patient safety issue.

Case Analysis

Ethics and Law

The law often plays a role in the analysis of ethical issues in health care. An essen-
tial step in clinical ethics, particularly at the end of life, is to determine what is
permissible. The law itself is not the fundamental basis of either quality or ethics.
The law sets rough boundaries within which many practices may be “legal,” but
says little about what is ethical. Safety failures may result in legal consequences, but
a guiding principle of safety promotion is identifying problems and correcting them
before a patient is actually injured. Therefore, effective patient safety practices
should prevent legal involvement. That being said, the law does have a practical
impact in setting standards and influencing change; therefore, knowing the guide-
lines of the law is essential.

In many areas of healthcare legislation where ethical issues are addressed the law
tries to put into place a process that will ideally yield an ethical outcome. Legal
solutions tend to be rigid, while clinical solutions need to be flexible. Knowledge of
the law is a necessary ingredient for effective ethical decision making, but it is not
sufficient in and of itself.
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Table 6.2 Practical comparison of principles in patient safety, ethics, and law

Principle Ethics Patient safety Law
Autonomy Respect for a Injury caused by providing  Assault and battery for
person care that a patient unwanted physical
physically as didn’t want interference
well as Injury caused by failingto ~ Negligence® claim based on
emotionally provide desired care failure to obtain proper
Respect for a consent
person’s Negligence for failing to
values provide necessary care
Beneficence The intent to Failing to ensure practices ~ Negligence in providing the
provide that promote benefit standard of care
benefit A safety promotion planin ~ Negligence in creating a
fact causes harm hazard despite benevolent
Causing injury by intent
improperly implement-  Negligence for failing to
ing a beneficial plan implement a hospital
policy or practice that
would have prevented
harm
Non- The duty to Inadequate safeguards to Negligence based on failing
maleficence prevent prevent foreseeable to protect a patient (the
harm- “first harm claim is more severe as the
do no harm”  Failure of safeguards to foreseeability of the harms

prevent harm- existing
safeguards are inad-
equate or are improperly
implemented

Harm from the intended
safeguard itself (i.e.,
delay in provision of a
medication because the
medication is not
available immediately
on the floor—no
override or not stocked
on floor)

increases)

Negligence in failing to
uphold hospital policies,
negligence/incompetence
in execution

Negligence in failing to
provide competent care,
negligence in creating a
hazard

“Negligence is a general term for failing to meet the standard of care. The basic elements of any
negligence claim is the presence of a duty, a breach of the duty (the failure to meet the standard of
care in meeting the duty), harm caused by the breach, the determination of the type, and value of
the injury caused

Autonomy, beneficence, and non-maleficence all have legal relevance. Autonomy
translates into informed consent. In malpractice cases, beneficence and non-
maleficence are relevant to establishing the presence of a duty, the standard of care
for the elements of the duty, and whether the duty was met. Table 6.2 demonstrates
the parallels between ethics, safety practices, and examples of potential legal causes
of action.
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Specific to this case, the law clearly recognizes the authority of a person to refuse
all unwanted health care, even when it would be life-prolonging or life-saving.> The
United States Supreme Court has established that life-saving or life-sustaining treat-
ment can be withheld or withdrawn from incompetent (including unconscious)
patients, and that States may define the necessary authority required for this decision
to be made for an incompetent/unconscious patient [2]. The law has several ways of
approaching decision making for an incompetent patient. Often these laws are state
specific and healthcare providers need to be familiar with the laws in their own state.’

The first step in this case, before invoking the relevant law for the incompetent
patient, would be to understand the nuances of determining a patient’s decision
making capacity. Medical decision making capacity is a fundamental requirement
for informed consent to be valid and in most US jurisdictions and is based on four
abilities: (a) ability to understand the relevant information about the proposed test
or treatment, (b) ability to appreciate the nature of one’s situation and the conse-
quences of one’s choices, (c) ability to reason about the risks and benefits of poten-
tial options, and (d) ability to communicate a choice [3]. Only when these abilities
are absent can be patient be deemed incompetent to make a clinical decision.

Ethics and Patient Safety

Within the framework defined by the legal parameters, basic quality and safety prin-
ciples can be applied to the clinical scenario. As defined by the Institute of Medicine,
care needs to be safe, effective, patient-centered, timely, efficient, and equitable [4].
Defining what these mean in the clinical context operationalizes the principles.
Safety in this scenario is not making the wrong decision: premature termination
of support would be unsafe, but continuing unwanted care is also unsafe. The injury
from withdrawing support prematurely is obvious. The injury from continuing
unwanted support is also substantial. Freedom from unwanted invasion of one’s
body is a fundamental societal value as well as a fundamental healthcare value [4].
Patient-centered decision making at the end of life or at any time is critical.
Ethics exists only within a clinical context and that context is unique to the
patient. It is easy to get distracted by what is safe for the providers or the institution.
Withdrawal of support over the objection of a family member has potential con-
sequences for the providers and institution. The perception may develop that the
“safest” course is to maintain the status quo (continue the current level of support)
or to err on the side of continued medical care in the face of a dispute. However,

“Several cases have addressed this issue. For an example of the legal reasoning see Bouvia v
Superior Court, 179 Cal. App 3d 1127 (1986).
3 An example of the implementation of New York state’s 2010 Family Healthcare Decisions Act in

an academic medical center can be found at http://www.amc.edu/academic/bioethics/documents/
AMC_FHCDA _Article.pdf. Accessed 13 Jul 2013.
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patient-centered care emphasizes that safety in this situation is compromised as
much by providing unwanted medical intervention as it is by withdrawing support
prematurely.

Improved end-of-life care is often also discussed as an issue of wasted money
and wasted resources [5]. These are substantial societal as well as individual concerns.
Failure to resuscitate has obvious consequences. However, unwanted resuscitation
has immense consequences as well and is an increasingly common issue [6]. The
idea that unwanted resuscitation may have legal consequences is developing.*

Solutions

Healthcare providers and institutions may use several strategies to prevent conflict
such as presented in this case. First, discussing a patient’s wishes regarding their
treatment preferences is a standard part of medical care that should be addressed
with every patient before an end-of-life situation arises or patient loses decision-
making capacity. This patient was unable to express her wishes on admission, but
there is ample opportunity in most patients’ care to determine a patient’s wishes.
Second, adequate documentation of a discussion and patient’s decision is critical.

In this case a discussion may have been had at some point, but none of the family
members are clear what the content of that discussion might have been. Many of the
prominent, high-profile media cases have revolved around what a patient said and to
whom. Nancy Cruzan and Teresa Schiavo both made statements about how they
saw medically dependent life support, but the statements were sporadic, varied in
different conversations, and had ambiguous meaning when applied to their actual
conditions at the end of their lives [2, 7]. Open conversation within families and
among loved ones makes a person’s wishes clear and hopefully prevents conflict.
A clearly documented statement prevents misunderstanding of a patient’s wishes
and helps ensure safe end-of-life care. Palliative care is a fundamental issue in end-
of-life care and mismanaged palliative care has numerous safety implications.
Clear, adequately documented end-of-life care wishes make palliative care safer and
in being safer it can be administered more effectively.

Traditionally, patients’ preferences for life-sustaining treatments are documented
and communicated using patient-generated advance directives or medical orders
such as “DNR (Do Not Resuscitate)” regarding cardiopulmonary resuscitation.
Unfortunately, these practices have been found to be largely ineffective at altering
end-of-life treatments [8]. Advanced directives, such as living wills, are generally
unhelpful in clinical settings because of vague instructions and the lack of certainty

*An early case, Wright v. Johns Hopkins Health Systems Corp., 353 Md. 568, 585-86 (1999),
found no liability for unwanted resuscitation but there have been more legal challenges in other
states and the claim is gaining favor in ethics and legal discussions of the issue.
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as to when to act on them. While medical orders, such as DNR, may appear more
helpful due to their specificity, they address a narrow decision regarding resuscita-
tion and do not provide guidance regarding other issues around end-of-life care such
as the use of intravenous nutrition and antibiotics. Another barrier to effective DNR
orders has been that they need to be rewritten in each setting and at each transition
of care. Only a credentialed physician can write an order at a given hospital, so the
same physician may not be able to write a valid order at another facility. A new set
of orders has to be written with each transition: outpatient to inpatient, nursing
home to hospital, hospital to hospice etc. Each set of orders should be complete and
should replace all prior orders. Often, if the end-of-life care discussion isn’t well
documented and/or a conversation about end-of-life care preferences can’t be dis-
cussed immediately, the patient may be made “full code” until such a discussion can
be had. Further, because of the need to renew the DNR order at each visit, often the
conflict between loved ones including the patient may need to be revisited and re-
inflamed with each transition.

To address the limitations of the traditional practices for communicating patient
treatment preferences, there have been attempts to create a set of orders that travels
with the patient, is valid in every setting, and can be relied upon by providers in
every setting. These are commonly called Physician Orders for Life Sustaining
Treatment (POLST).> A fundamental benefit of the POLST approach is that the
POLST form translates patient’s treatment preferences into medical orders. It is
designed for patients of any age with advanced illnesses or frailty. The POLST form
expands upon CPR status to include orders based on preferences about a range of
life-sustaining treatments, e.g., antibiotics, artificially administered nutrition like
tube feeding (Fig. 6.1). Some states have variant names, for example, Colorado uses
the term Medical Orders for Scope of Treatment or MOST. The mechanisms by
which these are valid is dependent on the State, but typically the State legislature
enacts the use of the form, often as part of the medical decision-making act that
describes medical durable powers of attorney and living wills. The dominant advan-
tage of POLST, namely a single discussion and resulting document can result in an
order that clearly indicates the patient’s preferences, is obvious. Further, POLST
can be relied on safely by anyone, including EMS personnel. Providers’ concerns
for their own legal safety in failing to resuscitate someone are negated by a POLST
document in a State that recognizes it.

Ultimately, for a patient without decision-making capacity with end-of-life
issues, a plan of care needs to be decided upon. If there is an advance directive, it
needs to be found. A patient’s own wishes, expressed by them in writing, are invalu-
able. Under Federal law a patient must be asked on admission whether they have an
advance directive and must be given information about it [9]. If there is no advance
directive and no durable power of attorney for health care, a decision maker must be

SPOLST.org describes the orders and summarizes which states have enacted formal POLST type
laws. Available at http://www.polst.org. Accessed 13 Jul 2013.
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leted implies full for that section. A | Patient First Name: Patient Date of Birth:
copy of the signed POLST form is legal and valid.
EMSA#111B POLST complements an Advance Directive and is v - N T n " i
(Effective 4/1/2011)  not intended to replace that document. Everyone Patient Middle Name: Medical Record #: {optionai)

E.A. Egan

Physician Orders for Life-Sustaining Treatment (POLST)

First follow these orders, then contact physician. | Patient Last Name: Date Form Prepared:
This is a Physician Order Sheet based on the person’s
current medical condition and wishes. Any section not

shall be treated with dignilz and resPect.

A

Check
One

CARDIOPULMONARY RESUSCITATION (CPR):  If person has no pulse and is not breathing.

When NOT in cardiopul y arrest, follow orders in Sections B and C.
[0 Attempt Resuscitation/CPR (Selecting CPR in Section A requires selecting Full Treatment in Section B)
[0 Do Not Attempt Resuscitation/DNR  (Allow Natural Death)

Check
One

MEDICAL INTERVENTIONS: If person has pulse and/or is breathing.

[0 comfort Measures Only Relieve pain and suffering through the use of medication by any route,
positioning, wound care and other measures. Use oxygen, suction and manual treatment of airway
obstruction as needed for comfort. Transfer to hospital only if comfort needs cannot be met in current
location.

[ Limited Additional Interventions In addition to care described in Comfort Measures Only, use
medical treatment, antibiotics, and IV fluids as indicated. Do not intubate. May use non-invasive positive
airway pressure. Generally avoid intensive care.

O Transfer to hospital only if comfort needs cannot be met in current location.

O Full Treatment In addition to care described in Comfort Measures Only and Limited Additional
Interventions, use intubation, advanced airway interventions, mechanical ventilation, and defibrillation/
cardioversion as indicated. Transfer to hospital if indicated. includes intensive care.

Additional Orders:

Check
One

ARTIFICIALLY ADMINISTERED NUTRITION: Offer food by h if feasible and desired.
O No artificial means of nutrition, including feeding tubes. Additional Orders:
O Trial period of artificial nutrition, including feeding tubes.
O Long-term artificial nutrition, including feeding tubes.

INFORMATION AND SIGNATURES:

Discussed with: O Patient (Patient Has Capacity) O Legally Recognized Decisicnmaker

O Advance Directive dated available and reviewed 2  Health Care Agent if named in Advance Directive:
O Advance Directive not available MName:

O No Advance Directive Phone:

Signature of Physician
My signature below indicates to the best of knowledge that these orders are consistent with the person's medical condition and preferences.
Print Physician Name: Physician Phone Number: Physician License Number:

Physician Signature: (required) Date:

Signature of Patient or Legally Recognized Decisionmaker

By signing this form, the legally that this request regarding itat is with the
known desires of, and with the best interest of, the individual who is the subject of the form. i ———

Print Name: Relationship: {write self if patient)
Signature: {requined) Date:

Address: Daytime Phone Number: Ewvening Phone Number:

SEND FORM WITH PERSON WHENEVER TRANSFERRED OR DISCHARGED

Fig. 6.1 Example POLST form

chosen. In this scenario, in most states the three children would have equal author-
ity. Some states would treat the situation differently if the patient had a living
spouse. If the children have equal authority then a facilitated family meeting is the

main
ested

tool for resolution. Most often these are effective, especially if all the inter-
parties are available, in person, and appropriate support is provided. In this

case the presence of a religious advisor may be beneficial since one child’s concerns
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are based on religion. Usually there is an informal “majority rules” approach, but if
there is one outspoken member of the minority position the hospital counsel and
administration should be involved. However, the guiding principles of the discus-
sion and the plan of care should be the basic quality improvement principles with a
focus on safety, efficacy, and patient-centeredness.

Discussion

There are core competencies in end-of-life care as well as in most ethical aspects of
medical practice. The American Council for Graduate Medical Education
(ACGME)’s Residency Review Committee prescribes areas of expected compe-
tence in ethical practice in several contexts [10]. A minimal level of ethical knowl-
edge and clinical skill is part of professional practice. Analogous expectations exist
for most clinical practitioners in their respective codes of ethics and clinical
competencies.

After evaluating the role of patient safety and the relationship to ethical practice,
the case scenario may be simplified. Like most situations where clinical ethics is
involved, this will be an intense and painful discussion for this family no matter
how well it is handled, and it may be that consensus is not possible. The value of a
clinical ethics approach, especially if a clinical ethicist is involved, is to make the
discussion productive and effective. Ultimately, whenever there is an ethical con-
flict there is a potential injury resulting from a “wrong” decision. There is no single
ethically right decision for every situation, but in any situation there is a need to
reach a resolution.

Case Study 2

Clinical Summary: Physician’s Persistent Non-compliance
with Hand-washing

A large tertiary care medical center has been able to recruit a well-known cardiolo-
gist who has several large grants. The presence of this physician at this institution
is important to the mission of the institution, and the grants are important to the
department and the institution. The physician is well liked by patients, colleagues,
and other healthcare team members. It has been brought to the physician’s attention
several times that she forgets to wash her hands or use sanitizer, but she indicates
that “washing her hands isn’t her priority, taking care of patients is.” There is an
outbreak of Clostridium difficile in the hospital, affecting cardiology patients dis-
proportionately. A number of clinicians have raised concerns that the hand-washing
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practice of this physician is contributing to the outbreak, and a data review indi-
cates a much higher rate of infection among her patients.

Disruptive physician behavior is a problem across all provider levels and care
settings. The term “disruptive physician” usually applies to physicians who are
impaired at work, abusive, or sexually and personally inappropriate. However, the
American Medical Association Code of Medical Ethics defines disruptive behavior
as “personal conduct, whether verbal or physical, that negatively effects or may
potentially negatively affect patient care [11].” Failure to adhere to clearly beneficial
patient safety practices, such as hand washing, negatively effects patient care and
should be addressed as a disruptive behavior. It is noteworthy that while often dis-
ruptive behavior points toward physicians, this behavior is found in all levels of
clinicians across all care settings.

Case Analysis

Approaching quality improvement and patient safety issues in this case from an
ethical perspective, the principles of beneficence and non-maleficence describe the
underlying philosophy. The healthcare system as a whole, and all of the members
within it, have a duty to promote welfare and avoid harm. In a very real sense, qual-
ity improvement is inherently an ethical issue. Failing at any opportunity to confer
benefit or prevent harm affects quality adversely, but it also compromises the ethical
obligations inherent to providing health care.

There are many professional codes of ethics, specific to various professions
within health care. Despite the variation of skills and practices, most professional
codes of ethics are similar in regards to basic ethical principles. The physician code
of ethics will be used for the purposes of discussion, but most professional codes of
ethics could be used with similar conclusions.

Competence is a universal ethical obligation [11, 12]. While this seems too self-
evident to warrant discussion, clearly established safety practices take a notori-
ously long time to implement uniformly. For example, despite the clear benefits of
prescribing aspirin after a myocardial infarction, removing Foley catheters as early
as possible to prevent UTI’s, or ensuring that advance directives are known and
available, these practices have been adopted slowly by providers and have only
taken uniform hold with targeted hospital initiatives along with the regulatory pres-
sure of Medicare Core Measures and The Joint Commission [13, 14]. The need for
strong incentives and disincentives to ensure uniform practice indicates that knowl-
edge alone doesn’t ensure competent practice.

Similarly, the ascendance of the best interest of the patient and protecting the
patient from harm is ubiquitous. It would hold that a practice that has been shown
to have overwhelming benefit and has essentially no risks would be adhered to with-
out reservation. Failure to do so would seem to be a breach of the central ethical
foundations of health care. Despite this, physicians (and other healthcare providers)
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routinely deviate from known safety practices, but many of these physicians would
be indignant to be labeled “unprofessional” or “disruptive.”

Hand washing is one such practice with immense positive clinical impact.
Improved hand washing consistently lowers morbidity and mortality from infec-
tious disease in the hospital [15]. Still, failure to adhere to this unequivocal best
practice is common and hand washing/hand-sanitizing rates are embarrassingly as
low as 50 % [16].

In this scenario there is a prominent provider clearly ignoring safety practices. In
clinical situations where quality and safety practices are of more ambiguous benefit,
it is easy to see why they would be even more difficult to enforce. However, in the
case of hand washing, there is no potential argument that the practice in question
has adverse effects or the evidence of benefit is equivocal. Otherwise, she is a good
doctor in terms of patient care, patient satisfaction, peer interactions, and contribu-
tion to the field.

This scenario may appear implausible to lay people as no provider should refuse
to wash her hands despite prompting, and no institutional culture should permit it.
However, we know that providers do refuse to wash their hands, and institutions
tolerate it. The literature on how and why is addressed elsewhere, while this discus-
sion focuses on the responsibility issue [17].

If a physician is presented with the evidence that she is doing harm and refuses
to change her practice, she should be removed from patient interaction. This requires
integrity from an institution but is a position that institutions are increasingly will-
ing to take. The response to disruptive physician behavior is discussed extensively
in medical codes of ethics [11] and among executive and healthcare administrators
[18]. The most hopeful outcome is that, when presented with direct evidence of
harm and a conversation in the context of ethical and professional responsibilities,
the physician will change. Changing her habit may take time, but most providers
would respond to evidence that they are injuring patients. When behavior is tied to
principles of conferring benefit and preventing harm, professionals tend to be very
committed to trying to improve. However, if the provider remains defiant and unco-
operative the institution is obligated to prevent contact between this physician and
patients, and the provider’s clinical privileges should be suspended or terminated.

Discussion

A central implication of the duty to protect patients is to advocate for safety and to
inculcate a culture of safety. “Culture change” is a catchphrase in quality improvement
because it is a critical element of change. A culture that insists on safety practices
creates that reality, and a system that refuses to create that reality will not develop a
true culture of safety. Failure to participate in such a culture fails ethical duties, and
the participation in this culture needs to empower people in any setting to expect
safe practices from people regardless of the setting.
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Creating a culture of safety, empowering everyone in a system to ensure quality
and safety, enforcing best practices, and seeking systematic improvement are not only
patient safety goals but also ethical professional practice goals. What may not be rec-
ognized by the providers is the relationship between ethics, duty, quality and safety.

The seminal IOM report, To Err is Human [19], had widespread impact with the
assertion that thousands of people die from healthcare errors, more than from breast
cancer, or motor vehicle accidents or AIDS. However, these conclusions were not
based on new data, but instead reframed existing data. The data had been available for
some time but had never been concretely translated by providers into the idea that pre-
ventable mistakes kill patients. The reframing of the existing data had overwhelming
impact. The information wasn’t new, but the paradigm for understanding it was rede-
fined. The IOM report made it clear that healthcare institutions cause death. People
who are in the hospital die for no other reason than that they are in the hospital.

Addressing the issue of death caused by preventable errors directly and explicitly
made the issue of patient safety central to ethical and professional behavior. The
connection between beneficence, non-maleficence, quality, and safety was made
very clear. Once providers and institutions saw errors in tangible terms as prevent-
able harm, the perception shifted and quality became an ethical issue. Healthcare
providers want to be altruistic. They want to help people. They want to prevent
harm. As soon as quality and safety were understood in these terms, providers and
institutions became more committed to quality and safety. Enlightenment wasn’t the
trigger, responsibility was.

Conclusion

Ethics, quality, and safety are interrelated concepts. There are issues of quality
improvement in clinical ethics and developing strategies in clinical ethics practice that
parallel quality improvement initiatives in other areas. There is also the inherent ethi-
cal obligation to be committed to quality improvement and improving patient safety.
The strongest motivators in quality and safety have recognized the fundamental ethi-
cal responsibility and underlying motivation of providers to take care of patients.

Key Lessons Learned

e The role of quality measures to improve patient safety is as relevant in ethics
practice as it is to any clinical practice. Standards for best practices in ethics are
available, and adherence to them promotes the safe and effective care of patients.

* Providers need to be knowledgeable and committed to safety in areas of clinical
ethics practice.



6

Clinical Ethics and Patient Safety 99

Promoting and participating in patient safety measures is an ethical obligation.
Failure to adhere to known safety practices is a failure to meet the professional
standards of ethics.

Repeated failure to follow patient safety guidelines is inherently disruptive
behavior and should be treated as such when considering consequences for fail-
ure to protect the safety of patients.
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Chapter 7
Medication Error

Mei Kong and Abdul Mondul

“All things are poison, and nothing is without poison. Only the
dose makes a thing not poison.”

Paracelsus

Introduction

Medications are the most common source of medical errors both in hospitals and in
the ambulatory care setting, causing harm to at least 1.5 million people per year [1].
Medications account for approximately “1 out of every 131 outpatient deaths and 1
out of 854 inpatient deaths” [2], a total of 7,000 estimated potentially preventable
deaths per year.

Adverse drug events (ADEs), in particular, related to ineffective patient educa-
tion regarding medications and monitoring of drug therapies are accountable for up
to 66 % of the adverse events after patients are discharged from the hospital [3].
Further, the use of high risk medications such as warfarin, insulin, and digoxin
especially in elderly patients account for 33 % of the ADEs treated in emergency
departments (EDs) and 41 % of ADEs leading to hospitalizations [4].

A medication error is defined as “any preventable event that may cause or lead to
inappropriate medication use or patient harm while the medication is in the control
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of the health care professional, patient, or consumer. Such event may be related to
professional practice, health care products, procedures, and systems [5].”
An adverse drug event (ADE) is defined as an injury or harm to the patient that is
caused by medication usage [6]. It is important to note that not all medication errors
lead to ADEs and not all ADEs are medication errors.

According to the National Coordinating Council for Medication Error Reporting
Program (NCC-MERP), medication errors are categorized into the following nine
categories depending on the level of patient harm [5]:

Category A: Circumstances or events occur that have the capacity to cause error (no
error).

Category B: An error occurred, but the error did not reach the patient (error, no
harm).

Category C: An error occurred that reached the patient but did not cause patient
harm (error, no harm).

Category D: An error occurred that reached the patient and required monitoring to
confirm that it resulted in no harm to the patient and/or required intervention to
preclude harm (error, no harm).

Category E: An error occurred that may have contributed to or resulted in temporary
harm to the patient and required intervention (error, harm).

Category F: An error occurred that may have contributed to or resulted in temporary
harm to the patient and required an initial or prolonged hospital stay (error, harm).

Category G: An error occurred that may have contributed to or resulted in perma-
nent patient harm (error, harm).

Category H: An error occurred that required intervention necessary to sustain life
(error, harm).

Category I: An error occurred that may have contributed to or resulted in patient
death (error, death).

Medication errors may occur at any of the five stages of the medication manage-
ment process namely (1) ordering/prescribing, (2) transcribing and verifying, (3)
dispensing and delivering, (4) administering, and (5) monitoring and reporting. It is
estimated that 39 % of the errors occur during prescribing, 12 % during transcrib-
ing, 11 % during dispensing at the pharmacy, and 38 % during administering [7]. As
illustrated in Fig. 7.1, most medication errors occur as a result of multiple vulnera-
bilities and failures in the continuum of the medication management process (the
Swiss cheese concept) [8].

Similar to other adverse events, medication errors can arise from human errors
and/or systems failures. Human errors include problems in practice (e.g., taking
short cuts), training deficiencies, undue time pressure, distractions, and poor per-
ception of risk. Systems failures can be related to products, procedures, or processes
[2]. The most common medications associated with severe ADEs and mortality
include central nervous system agents, anti-neoplastics, and cardiovascular drugs.
The types of errors that contribute to patient death involve the wrong dose (40.9 %),
the wrong drug (16 %), and the wrong route of administration (9.5 %) [9].

The American Hospital Association lists the following as the common types of
medication errors [10]:
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Medication
Process

Wrong patient

Wrong drug Spelling mistakes
Wrong dose/concentration  Sound alike
Wrong form lllegible

Wrong schedule ambiguous
Duplicate order & unclear

Wrong therapy

Wrong therapeutic equivalent
Negative interaction with preexisting
conditions

Not taking account for patient condition
—i.e., allergy, pregnancy, lactation,
geriatrics, neonate, etc.

Fig. 7.1 Medication points of failures
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Adverse
drug
reaction

Sound alike, look alike,

Wrong patient Failure in early

spell alike Wrong drug identification of drug
Wrong interpretation of  Wrong time and reaction
handwriting frequency Failure to alter therapy

Wrong patient Wrong dosage when required
Wrong dose/concentration Wrong route

Wrong form Inadequate assessment

Wrong therapeutic prior to medication

equivalent dispension administration (i.e., vital

(i.e., drug shortage) signs, fingerstick for

Inadequate confirmation  glucose level, etc.)

of physician order

* Incomplete patient information such as allergies, other medicines they are taking,

previous diagnoses, and lab result

e Unavailable drug information such as a lack of up-to-date warnings from the
Food and Drug Administration (FDA)

e Miscommunication of drug orders which can involve poor handwriting, confu-
sion between drugs with similar names, misuse of zeroes or decimal points, con-
fusion of metric and other dosing units, and inappropriate abbreviations

* Incorrect labeling as a drug is prepared and repackaged into smaller units

* Environmental factors such as heat, lighting, noise, and interruptions

* Failure to follow established facility policies and procedures

Case Studies

Case Study 1: Respiratory Depression Caused by Opioid

Overdose

Clinical Summary

A 56-year-old patient with a history of metastatic esophageal cancer was admitted
for progressive enlargement of a left neck mass leading to dysphagia and severe
pain related to bone metastasis. He had been taking non-steroidal anti-inflamma-
tory drugs (NSAIDs) at home with partial pain relief. In the ED, he was treated with
intramuscular (IM) Ketorolac and was admitted for pain management and
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hypercalcemia. Upon admission to the floor, the on-call resident ordered Fentanyl
50 mcg transdermal patch every 72 h because the patient had difficulty swallowing
oral pain medications. The patient continued to complain of severe pain and addi-
tional morphine was administered subcutaneously (SQ) on as needed basis. Forty-
eight hours after the admission, the patient was found to be comatose with pin-point
pupils and slow, shallow breathing. Naloxone hydrochloride 0.4 mg/ml intravenous
push (IVP) was administered to reverse the opioid effect and the patient subse-
quently developed generalized tonic—clonic seizures. The patient required intuba-
tion and mechanical ventilation and was observed in intensive care unit for 7 days.
He was successfully extubated, transferred back to regular floor, and eventually
discharged home. For the rest of the hospital stay, his pain was managed with short-
acting morphine elixir 10 mg by mouth (PO) every 4 h with breakthrough
coverage.

Analysis and Discussion

This case study illustrates a number of errors related to opioid prescribing for pain
management. First, Fentanyl patch is a long-acting agent (the onset of action is up
to 48 h); therefore it should not be used to treat acute pain especially in opioid-naive
patients. Second, the patient received a combination of SQ morphine along with
Fentanyl leading to opioid overdose. Fifty micrograms of Fentanyl is equivalent to
135-224 mg of daily oral morphine equivalency. The prescribing physician should
have been more aware and careful about the potential risks of prescribing opioids in
high doses. At the same time, neither the pharmacist nor the nurses raised an alarm
about the dose of pain medications being received by this patient. Finally, the rapid
reversal of opioids may lead to seizures and other withdrawal symptoms. Hence,
Naloxone should have been diluted and given in 0.04 mg/ml boluses, one-tenth of
the IVP dose given to the patient.

Literature shows that opioid analgesics rank among the drugs most frequently
associated with ADEs [11]. The most serious and sometimes fatal side effect is
respiratory depression which is generally preceded by sedation. The reported inci-
dence of respiratory depression in postoperative patients is about 0.5 % [11]. All
patients receiving opioids must be adequately assessed and reassessed for pain and
for previous history of opioid use/abuse to identify potential opioid tolerance or
intolerance. There is commonly a lack of knowledge about potency differences
among opioids, especially equivalence between short-acting and long-acting/
sustained release opioid; therefore, sufficient time should be allowed to assess the
patient’s response to an initial dose before increasing the dosage or prescribing
long-acting opioids. When converting from one opioid to another, or changing the
route of administration from oral, IV, or transdermal, a pharmacist or pain manage-
ment expert should be consulted if available or a conversion support system should
be used to calculate correct doses [12]. When opioids are administered, the potential
for opioid-induced respiratory depression should always be considered, especially
in opioid-naive patients.
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Fig. 7.2 Tall Man Lettering

TaxOL and TaxOTERE
oxyCONTIN and oxyCODONE
DOBUTamine and DOPamine

levoTIRACetam and levoFLOXacin

Case Study 2: Wrong Drug Dispensing and Administration
Due to Similar Sounding Names

Clinical Summary

On the oncology unit, Dr. Sure ordered Taxol (paclitaxel) 260 mg IV (175 mg/m? x
1.5 m? body surface area =262.50 mg) for Ms. Jones for her advanced stage breast
cancer. After a review of the order, the pharmacist mistakenly dispensed 260 mg of
Taxotere (docetaxel). The nurse reviewed the order and thought what was sent up by
pharmacy was the correct medication and administered Taxotere 260 mg. The usual
adult dose for Taxotere is 60—100 mg/m? IV [13]. Due to this error the patient
received the wrong medication at three times the usual dose and died 4 weeks later
from neutropenic sepsis and hepatic failure.

Analysis and Discussion

Both Taxol and Taxotere are used for breast cancer, are from the same family of
medications, the taxanes, but have different pharmacokinetics and side-effect pro-
files. There is an increased risk of serious (possibly fatal) reactions when receiving
higher doses of Taxotere, such as severe neutropenia, neurosensory symptoms,
asthenia, fluid retention, trouble breathing, chest pain or tightness, fast or irregular
heartbeat, or abdominal swelling [13].

Since Taxol and Taxotere are look-alike, sound-alike, and spell-alike drugs, they
need additional safeguards for differentiation. A simple and frequently used solu-
tion to improve safe use of such medications is to use Tall Man Lettering (Fig. 7.2)
to highlight the dissimilar letters in two names [ 14]. The Institute for Safe Medication
Practices (ISMP), FDA, the Joint Commission, and other safety organizations have
promoted the use of tall man letters as a means of reducing confusion between simi-
lar drug names [15]. This methodology can be used throughout the medication pro-
cess including on CPOE ordering screens, computer-generated pharmacy labels,
pharmacy computer drug selection screens, shelf labels, automated dispensing
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cabinet screens, computer-generated medication administration records, and even
preprinted order sheets.

On the pharmacy dispensing side, the use of separate storage areas and different
color containers could have helped to distinguish these two otherwise similar sound-
ing medications. The nurse unfortunately also missed the opportunity to avert the
error from reaching the patient. Had a bar-coded medication administration (BCMA)
system to ensure the “five rights” of medication administration (right drug, dose,
route, patient, and time) been in place at the bedside, the system would have detected
that the medication being administered does not match the medication ordered thus
averting this high-risk error [16]. Additionally, most institutions mandate verifica-
tion by two nurses prior to administration of a high-alert medication such as a che-
motherapeutic agent which had not been implemented at this hospital due to staffing
constraints.

Discussion

There are five essential strategies in improving medication safety. These include:

1. Use of Information Technology

IT applications such as electronic health records (EHRs) and computerized phy-
sician order entry (CPOE), especially when augmented by a point-of-care clini-
cal decision support (CDS) system have been demonstrated to reduce medication
errors and improve patient safety [17—19]. Advantages of CPOE include legibil-
ity, prompt pharmacy review, links to drug—drug interactions, decision algo-
rithms, easier ADE identification, less risk for look-alike/sound-alike medication
errors, and improved medication reconciliation. Another advantage of CPOE is
the capacity to embed CDS tools in the form of order sets, guidelines, or proto-
cols [17, 18]. In addition to the safety of medication ordering, IT tools also
improve efficiency of the process through the automation of medication prepara-
tion and packaging via the use of robotic dispensers.

Another technology that has been demonstrated to improve medication safety
is the bed-side bar-coded medication administration (BCMA) system. In this
system, the nurse scans the bar-coded bracelet on the patient’s wrist band to
ensure that the medication(s) will be administered to the right patient. The nurse
also scans the unit dose of the medications. The system compares each medica-
tion with the physician’s orders and alerts the nurse to any mismatch of patient
identity or of the name, dose, or route of administration of the medication.
BCMA systems have been shown to lead to a 54-87 % reduction in medication
errors during the administration step [20, 21].

It is important to note that technology is not a panacea and can have unintended
and potentially adverse consequences on safety. A widely quoted 2005 study
found that CPOE implementation in an academic tertiary care children’s hospital
during an 18-month period actually resulted in an unexpected increase in mortal-
ity rate [22]. A commercial CPOE program that was designed for adult general
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medical-surgical usage was quickly implemented across this pediatric facility
without appropriate customization, workflow configuration, and testing/user
training. The study found an unexpected increase in mortality coincident with
CPOE implementation and concluded that technology must not replace the criti-
cal thinking process necessary to make appropriate treatment choices. Other
reports have also demonstrated that safe implementation of CPOE requires ongo-
ing assessment of the system integration process with the human interface, as well
constant monitoring and evaluation of medication error rates and mortality [23].
Other risks of CPOE include “alert fatigue” and an overreliance on the auto-

mated decision process sometimes substituting critical clinical thinking. “Alert
fatigue” occurs when physicians receive too many alerts of questionable per-
ceived value leading them to override the alerts. Therefore, the CPOE implemen-
tation should carefully consider the number and types of alerts that are turned on
in a system [24, 25].

2. Addressing Health Literacy and Engaging Patients and Families
Medication error prevention requires collaboration among different members of
the healthcare team as well as with the patients and their families. The team
should recognize the higher risk of medication error in patients with lower liter-
acy levels as they may not have the skills necessary to effectively navigate the
medication use process and are more likely to misinterpret the prescription label
information and auxiliary labels [26, 27].

3. High Alert Medications
High alert medications, such as anticoagulants, opioids, sedatives, insulin, che-
motherapy, and electrolytes, can cause an immediate and life-threatening condi-
tion for the patient even when administered in usual doses. Due to high risk for
patient harm, institutions should take additional steps to identify and mitigate
risks to patient safety from such medications. Some steps include (1) standardize
protocols and dosing; (2) establish order sets for the physicians with automated
alerts; (3) dispense medications from pharmacy only and utilize auxiliary color-
coded labels indicating high-alert medications; (4) establish monitoring param-
eters on assessing, reassessing, and documentation of patient responses to the
medications; (5) train staff on early recognition of potential adverse events and
how to rescue patients, including antidotes that are available; (6) employ redun-
dancies such as automated or independent double checks, a procedure in which
two clinicians separately check each component of prescribing, dispensing, and
verifying the high-alert medication before administering it to the patient [28, 29].

4. Medication Reconciliation
Medication reconciliation is the process of comparing a patient’s medication
orders to all of the medications that the patient has been taking. It should be done
at the points of transition in care where new medications are ordered or existing
orders are rewritten. Transitions in care include changes in setting, service, prac-
titioner, or level of care. The medication reconciliation process comprises of the
five steps below:

(a) Develop a list of current medications, e.g., home medications
(b) Develop a list of medications to be prescribed
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(c) Compare the medications on the two lists
(d) Make clinical decisions based on the comparison
(e) Communicate the new list to appropriate caregivers and to the patient

Studies have shown that more than half the patients experience one or more
unintended medication discrepancy at the time of a hospital admission and nearly
40 % of these have the potential for moderate to severe harm [30]. It is easy to
overlook medications that may cause an adverse event, especially when com-
bined with new medications or different dosages, so an effective medication rec-
onciliation process across care setting can help prevent errors of omission, drug
to drug interactions, drug—disease interactions, and other discrepancies [31].

5. Foster Pharmacy Collaboration

Pharmacists can advise physicians in prescribing medications and enhance both
physicians’ and patients’ understanding of medications [32]. Pharmacist partici-
pation during rounds with the medical teams on a general medicine unit contrib-
uted to a 78 % reduction in preventable ADEs (from 26.5 to 5.6 per 1,000 hospital
days) by providing support at the time when decisions about therapy are made
[33]. In addition, increased collaboration with the team resulted in increase in
interventions during rounding, such as dosing-related changes and recommenda-
tions to add or modify a drug therapy [33].

An Interdisciplinary Approach to Medication Error Prevention

In this section, we describe the role of various health team members in preventing
medication errors and improving safety.

The Prescribers’ Role

Prescribing is an early point at which medication errors can arise. For safer prescrib-
ing, ordering physicians should stay knowledgeable with current literature review,
consult with pharmacists and other physicians, as well as participate in continuing
professional education. It is critical that prescribers evaluate the patient’s overall
status and review all existing therapies before prescribing new or additional medica-
tions to ascertain possible antagonistic or complementary drug reaction(s).
Medication orders should be complete, clear, and unambiguous and should include
patient name, generic name, brand name (if a specific product is required), route and
site of administration, dosage form, dose, strength, quantity, frequency of adminis-
tration, prescriber’s name, and indication. In some cases, a dilution rate and time of
administration should be specified. The desired therapeutic outcome for each medi-
cation should be expressed when prescribed. It is important not to use inappropriate
abbreviations such as “QD,” “BID,” etc. The prescriber should educate the patient/
caregivers about the medication prescribed, special precautions or observations, and
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potential anticipated side effects such as dry mouth or the first-dose hypotension.
Finally, the prescriber should follow up and evaluate the need for continued therapy
for individual patients on a regular basis [34].

The Pharmacists’ Role

The pharmacist, in collaboration with other team members, should be involved in
assessing therapeutic appropriateness, medication interactions, and pertinent clini-
cal and laboratory data for all orders. Pharmacists need to be familiar with drug
distribution policies and procedures to ensure safe distribution of all medications
and related supplies. They also maintain orderliness and cleanliness in the work
area where medications are prepared and should perform one procedure at a time
with as few interruptions as possible. They should observe how medications are
actually being used in patient care areas to ensure that dispensing and storage pro-
cedures are followed as recommended. A review of medications that are returned to
pharmacy is important as such review processes may reveal system breakdowns or
problems that resulted in medication errors (e.g., omitted doses and unauthorized
drugs). Pharmacists also play a key role in counseling patients/caregivers and veri-
fying that they understand why a medication was prescribed, its intended use, any
special precautions that might be observed, and other needed information [34].

The Nurses’ Role

Nurses play a key role in medication safety because they are the final check point in the
medication process before the medication is actually administered to the patient [34].
Also, by virtue of their direct involvement in patient care activities, nurses are in the
best position to detect and report medication errors. Nurses need to review medica-
tions with respect to desired outcomes, therapeutic duplications, and possible drug
interactions. They must review and verify all orders before medication administra-
tion and ensure that the drug dispensed matches the order in all respects. It is the
standard practice for a nurse to verify the “five rights”—the right patient, drug, time,
dose, and route—at the bedside prior to administration. It is essential for a nurse to
observe patients for medication responses and reactions, especially after the first
dose. Nurses also play a key role in the education of patients and family to ascertain
that they understand the use of their medications and any special precautions or
observations that might be indicated [34].

The Patients’ and Caregivers’ Role
The most important role for the patient and the family is to keep an up-to-date list

of all medications. They should learn to recognize their pills—what they look
like in size, shape, and color, and the indication and potential side effects.
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Teaching patients is not simply preparing a list of pills with days and times
attached; it should also include information about their diseases and the indica-
tion for medications. Patients should be asked to repeat-back or demonstrate-back
to make sure they understood that which was taught.

Conclusion

Medication errors are frequent, often harmful but with good systems and processes
largely preventable. Equally important in medication safety is the role of organiza-
tional culture that promotes transparency in reporting and a non-punitive response
to human errors. Only through an open and honest discussion of errors and systems
failures, changes can be made to improve performance and prevent harm [35].

Lessons Learned

e Medication errors occur at all phases of the medication process.

* Even seemingly simple medication errors are multifactorial, frequently involv-
ing more than one process and more than one line of responsibility.

* Many medication errors occur due to poor communication. A collaborative
approach and better communication and interaction among members of the
healthcare team and the patient are essential.

* Information technology (IT) solutions such as CPOE and BCMA are critical ele-
ments of an overall organizational strategy to prevent errors.

* Developing an organizational culture of safety, so that leaders and staff are com-
mitted to safety and are preoccupied with potential errors, is a vitally important
piece in improving medication safety. A safety culture embraces open communi-
cation and empowers staff to report concerns.

* Finally, we must always respect the power of medication and never underesti-
mate its potential to cure but also to harm patients.
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Chapter 8
Medication Reconciliation Error

Robert J. Weber and Susan Moffatt-Bruce

“Error is the discipline through which we advance.”

William Ellery Channing

Introduction

A substantial body of evidence from international literature points to the potential
risks to patient safety posed by medication errors and the resulting preventable
adverse drug events. In the USA, medication errors are estimated to harm at least
1.5 million patients per year, with about 400,000 preventable adverse events [1]. In
Australian hospitals about 1 % of all patients suffer an adverse event as a result of a
medication error [2]. In the UK, of 1,000 consecutive claims reported to the Medical
Protection Society from 1 July 1996, 193 were associated with prescribing medica-
tions [3]. Medication errors are also costly—to healthcare systems, to patients and
their families, and to clinicians [4, 5]. Prevention of medication errors has therefore
become a high priority worldwide.

Literature suggests many of the medication errors occur during care transition
points such as hospital admission, transfer, and discharge due to multiple changes in
medication regimens and inadequate communication among physicians, nurses, and
pharmacists [4]. In a systematic review, 54—67 % of all admitted patients were
found to have at least one discrepancy between home medications and the
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medication history obtained by admitting clinicians, and that in 27-59 % of cases;
such discrepancies have the potential to cause harm [6-8].

In response to these mounting safety concerns, the Joint Commission (TJC), in
2006, mandated that all accredited facilities must “accurately and completely reconcile
medications across the continuum of care.” After careful consideration, TJC has con-
tinued to maintain medication reconciliation as a National Patient Safety Goal as of
2012 (http://www.jointcommission.org/assets/1/18/NPSG_Chapter_Jan2013_HAP.
pdf). The Institute of Healthcare Improvement (IHI) has also incorporated performing
medication reconciliation as a part of its 100,000 Lives Campaign. Another impetus for
medication reconciliation is the growing interest in innovative models of care delivery,
such as accountable care organization (ACO) and patient-centered medical home
(PCMH) where patients have a direct relationship with a provider who coordinates a
cooperative team of healthcare professionals, takes collective responsibility for the care
provided to the patient, and arranges for appropriate care with other qualified providers
as needed. One key element of PCMH accreditation by the National Committee for
Quality Assurance is the ability to coordinate care via managing information, such as
medication lists, efficiently across providers and settings, preferably using the current
health information technology such as EHR. Clearly an effective medication reconcili-
ation process would be vital to achieve a successful implementation of PCMH.

Medication reconciliation is one of the most important safety practices to reduce
medication errors during care transitions and can be defined as “comparing a
patient’s current medication orders to all of the medications that the patient had
been taking before the transition,” e.g., comparing and reconciling admission medi-
cation orders with the home medications. To ensure patient safety, it is important to
recognize that the broad definition of “medications” includes prescription drugs as
well as “over-the-counter” drugs and herbals, etc., because these may have important
interactions with each other. For the purpose of medication reconciliation, medica-
tions are defined by the Joint Commission as “any prescription medications, sample
medications, herbal remedies, vitamins, nutraceuticals, vaccines, or over-the-counter
drugs; diagnostic and contrast agents used on or administered to persons to diag-
nose, treat, or prevent disease or other abnormal conditions; radioactive medica-
tions, respiratory therapy treatments, parenteral nutrition, blood derivatives, and
intravenous solutions (plain, with electrolytes and/or drugs); and any product desig-
nated by the Food and Drug Administration (FDA) as a drug” [9].

Recent experience suggests that inadequate reconciliation accounts for 46 % of all
medication errors and up to 20 % of all adverse drug events (ADEs) among hospital-
ized patients [10]. Further, medication errors can be reduced by more than 76 % when
medication reconciliation is implemented at admission, transfer, and discharge [11].

There are five essential steps to medication reconciliation: determining a current
list of medications; developing a listing of medications to be prescribed; comparing
the two lists; making clinical decisions based on the two lists; and finalizing and
communicating the list of medications to the patient and other clinicians. Table 8.1
lists the steps in the medication reconciliation process in a clinical scenario where a
patient is admitted from home for surgery, goes through several steps in care transi-
tions, and is discharged home.
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Table 8.1 Example of care transitions and steps in the medication reconciliation process

Care transition

Medication reconcilia-
tion process step

Example

Hospital
admission

Transfer from

Determine a current list
of home meds prior
to admission

Compare and reconcile
home meds and
admission orders

Compare and reconcile

Interview with family and call to patient’s pharmacy
show she also takes hydrochlorothiazide 25 mg
PO once daily, Senna 2 tab PO at bedtime

Admission medication list holds ASA, Alendronate,
and Atorvastatin. Other home meds are
continued. New meds: antibiotic along with
thrombosis prophylaxis

Antibiotic discontinued, thrombosis prophylaxis still

one level meds on the continued, hydrochlorothiazide increased to
of care surgical floor and 50 mg PO once daily, Lisinopril changed to
to another the step down unit atenolol 25 mg PO once daily. Other meds as
before
Hospital Transition of care to Thrombosis prophylaxis discontinued, ASA,
discharge home discharge— Atorvastatin, Alendronate continued on
reconcile of discharge. Home medication list as follows: oral
hospital medication antibiotic, ASA 325 mg PO once daily,
with home Atorvastatin 40 mg PO once daily, hydrochloro-
medications thiazide 50 mg PO once daily, atenolol 25 mg
PO once daily, Alendronate 70 mg PO weekly,
multivitamin PO once daily, Senna 2 tab PO at
bedtime
Outpatient Communicate of Medication list is reviewed with the patient and their
follow-up medication list to family, along with finalized listing stored in the
with the patient and patient’s medical record, and the patient’s home
same or providers pharmacy. Specific attention is paid to the
different increased dose of hydrochlorothiazide, discon-
provider tinuation of Lisinopril, addition of atenolol. Side

effects of atenolol reviewed with patient.
Community pharmacist called with new
medication list

Case: 74-year-old community-dwelling female admitted for surgery; per patient history, current
home medications on admission include ASA 325 mg PO once daily, Atorvastatin 40 mg PO once
daily, Lisinopril 10 mg PO once daily, Alendronate 70 mg PO weekly, multivitamin PO once daily

The goal of this chapter is to provide a case-based approach to understanding
the root cause of and solutions to preventing medication reconciliation errors.
In addition, key “take home” points will be presented that will provide the reader
with a mental “toolkit” to prevent medication reconciliation errors.

The two cases presented in this chapter represent hypothetical cases that may
occur in any hospital or ambulatory setting. Case 1 occurs in a hospital that utilizes
an electronic health record (EHR) with computerized medication reconciliation;
Case 2 occurs in a hospital that is partially computerized and does not have comput-
erized physician order entry (CPOE). The summary of the root cause analyses and
the solutions to prevent future error are based on “real life” discussion of a typical
sentinel event root cause analysis (RCA) group formed as part of a hospital’s quality
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improvement process. Throughout this chapter, suggestions for improving safety in
the medication reconciliation process are provided that can be applied to any health-
care setting.

Case Studies

Case 1: Digoxin Toxicity Due to Inadequate Discharge
Medication Reconciliation

Clinical Summary

M K. is an 85-year-old female with a past history of congestive heart failure (HF),
atrial fibrillation, asthma, and chronic renal failure who is admitted (ADMISSION
1) with acute exacerbation of HF, fatigue, and loss of appetite. M.K.’s medications
prior to admission include digoxin 0.25 mg once a day; metoprolol XL 100 mg once
a day, ramipril 2.5 mg PO once a day; multivitamin I tab once a day, tylenol 325 mg
PO four times a day as needed for joint pain, and albuterol inhaler two puffs every
6 h as needed for shortness of breath. A laboratory value of significance on admis-
sion is a serum digoxin concentration of 2.4 ng/ml (range 0.9-2.4 ng/ml). M.K’s
digoxin is held, and a decision is made by the medical team not to continue digoxin
in the future due to concern for digitalis toxicity. The patient is successfully treated
with diuresis (furosemide, metolazone) and is prepared for discharge home where
her daughter will administer her medications. Three days after hospital discharge
the patient is readmitted (ADMISSION 2) with the family stating “my mother is see-
ing things.” A STAT digoxin level measures 3.4 ng/ml and the patient is treated with
digoxin immune fab. On review of the past admission (ADMISSION 1) by the attend-
ing physician and discussion with M.K.’s family, it is found that the digoxin was
inadvertently continued with the home medication regimen, causing digitalis toxic-
ity and ADMISSION 2.

Figure 8.1 graphically depicts a timeline for this case study. As illustrated, dur-
ing the patient’s hospital stay, there were several occasions where digoxin on the
discharge medication list could have been reviewed, verified, and checked for
accuracy.

Root Cause Analysis

The leading question for the RCA team was: why was digoxin continued at home in
a patient with suspected digoxin toxicity? Fundamentally, this was a failure of the
medication reconciliation process, especially at discharge and the RCA revealed the
following contributing factors (1) suspected digoxin toxicity was not documented as
a problem in the EHR during ADMISSION 1; (2) digoxin was “held,” and not
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Fig. 8.1 Timeline for Case 1: Digoxin toxicity due to inadequate discharge medication
reconciliation

discontinued during admission medication order entry; (3) decision to discontinue
digoxin during ADMISSION 1 was not documented in the daily progress notes;
(4) discharge planning discussion on ADMISSION 1 did not include medications,
and there was no discussion about discontinuing digoxin; (5) family or patient were
not made aware of high normal digoxin level on ADMISSION 1; (6) physician not
directly related to the case was covering on a weekend when the decision was made
to discharge M.K from ADMISSION 1. Therefore, the discharging physician, who
was not completely familiar with the patient’s hospital course and medical history,
completes the computerized medication reconciliation on ADMISSION 1 and does
not notice digoxin was held; (7) nurse caring for MK provided the family with com-
puterized discharge instruction sheet for ADMISSION 1 and did not notice that
digoxin is continued.

As a result, the patient’s discharge medication list contained digoxin 0.25 mg
once a day. M.K.’s family arranges medication at home according to the discharge
instructions from ADMISSION 1 and resumes MK.’s digoxin.

Clearly, the fundamental failure in this patient involved inadequate medication
reconciliation at various stages of transition and a lack of communication among
various caregivers. Multiple healthcare professionals were managing the transitions
of care for this patient and no one had the comprehensive “big picture” of the
patient’s problems on ADMISSION 1. While the patient’s main problem was exac-
erbation of CHF, an important clinical problem was a high-normal digoxin serum
concentration. The significance of digoxin level was downplayed, despite the fact
that the medical team intended to discontinue the digoxin. The documentation of
digoxin discontinuation was also overlooked in the EHR. During the medication
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Fig. 8.2 Case 1: Root cause analysis

reconciliation process, a covering medical resident, simply ordered the admission
list of medications and added metolazone. This mistake occurred since the physi-
cian may not have properly understood or incorrectly used the functionality of com-
puterized medication reconciliation in the EHR.

This case also represents breakdown in communication between the discharging
nurse and the patient’s family. There was no discussion with the patient’s family on
admission regarding concerns with digoxin; as a result the patient’s family was not
aware of any problems when M.K.’s daughter restarted digoxin. Nurses caring for
the patient did not notice the digoxin had not been restarted, indicating a breakdown
in communication on the daily care plan. There was no communication with the
patient that the digoxin was a concern. The patient was capable of understanding
this information and should have been warned of the potential for digoxin toxicity.

Figure 8.2 represents the various process breakdowns that precipitated the medi-
cation reconciliation error.

Steps for Error Prevention

The most significant prevention step involves improving communication among care-
givers and with patients and family so that everyone is on the “same page” in terms of
the patient’s correct medication list. Additionally, improving the design and user inter-
face of the EHR would also help. For example, the digoxin was continued primarily
because the order was “held” in the computer system versus being discontinued. The
system design improvement may consist of a “forcing function” upon discharge so the
discharging physician must make a deliberate decision to discontinue or continue a
medication. Additionally, an EHR must have interoperability such that the same
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medication information is available to all caregivers, and ideally a copy of the medica-
tion list is “exported” to the patient’s personal health record for access at home.

Case 2: Anticoagulant Omitted Upon Transfer
to a Rehabilitation Facility Leading to PE

Clinical Summary

B.A., an 83-year-old woman, has undergone hip fracture surgery and is ordered
“fondaparinux 2.5 mg subcutaneous once daily” postoperatively. Preprinted stand-
ing orders for postoperative hip fracture treatment are not available on the nursing
unit when B.A returns to the floor, and the fondaparinux was written as an individ-
ual order along with other postoperative medications. B.A.’s postoperative course
is uneventful, and she is transferred to a rehabilitation facility on postoperative day
3. On postoperative day 7 (day 4 at the rehabilitation center) she complains of
shortness of breath, chills, sweating, malaise, and rapid heart rate, along with right
calf swelling, redness, and pain. She is transferred to the hospital and the emer-
gency room physician discovers that fondaparinux was not continued on the trans-
fer to the rehabilitation facility. B.A. is admitted for a possible deep vein thrombosis
(DVT) / pulmonary embolism (PE) from inadequate anticoagulation prophylaxis.
B.A. is placed on therapeutic anticoagulation (intravenous heparin 800 units/h),
venous Doppler studies prove positive for DVT, and a nuclear lung scan to detect a
PE is not conclusive. After a 10-day hospital stay that is complicated by a fall, pain
control issues, and difficulty in achieving a therapeutic warfarin dose, B.A. recovers
fully and is transferred back to an assisted living facility.
Figure 8.3 illustrates the timeline for this event. The absence of anticoagulation
for 4 days and immobility placed B.A. at risk for a postoperative DVT.

Root Cause Analysis

The primary RCA question in this case is: why was fondaparinux omitted from the
transfer medication list? The RCA revealed the following contributory factors for
this error of omission from the medication list (1) specific directions for fondaparinux
were not included on the original postoperative order (e.g., “continue for 7 days for
prophylaxis™); (2) the standard order set for hip fracture repair was not available
due to supply problems at the hospital’s printer and therefore not used; (3) the
admission medication list was used to create the discharge/transfer medication list;
as a result fondaparinux was omitted from B.A’s discharge medication list; (4) the
rehabilitation facility did not conduct a thorough medication “intake” and screening
for DVT prophylaxis in B.A.; and (5) DVT prophylaxis was missed by the admit-
ting physician as well as the pharmacist filling prescription orders in the rehabilita-
tion center.
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Fig. 8.3 Timeline for Case 2: Anticoagulant omitted upon transfer to a rehabilitation facility lead-
ing to PE

Figure 8.4 represents the variations in practice that caused the error in case 2.

Steps for Error Prevention

A major initiative that may possibly prevent this error from occurring in the future
is the computerization of order entry. In this case, a computerized standing order for
postoperative hip fracture medications would have included the duration of the
fondaparinux therapy, and this order would have been included on the computerized
medication reconciliation list.

Discussion

The case studies in the chapter clearly illustrate the importance of performing con-
sistent and accurate medication reconciliation in various settings to ensure patient
safety. A key to error-free medication reconciliation is obtaining an accurate history
of prescription medications as well as over-the-counter products such as vitamins,
nutraceuticals, and herbal products. A detailed medication history produces an
accurate home medication list; this accuracy carries through a patient’s hospital stay
or ambulatory course and results in an accurate medication list on any transition of
care. Gathering information for a thorough medication history may be time con-
suming, involving phone calls to pharmacies, and other providers. Prescription
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claims data, sometimes interfaced with an EHR, can be used to determine home
medication but adherence should be interpreted cautiously [12]. An alternative to
physicians conducting the medication history includes nurses, pharmacists, medical
students, and pharmacy students obtaining medication histories. Froedert Hospital
in Milwaukee, Wisconsin used pharmacists to conduct medication histories and per-
form medication reconciliation with success [13]; an American academic medical
center used nurses with the specific function of managing medications at the transi-
tion of care with success in preventing reconciliation errors [14].

Common causes of errors in the home medication list include (1) patients fail-
ing to bring the prescription bottles to the hospital or doctor’s visit; (2) limited
access to vital information (e.g., labs test results.) in the care provider’s office or
other care area (e.g., the emergency room) to adequately interpret the home medi-
cation list; (3) untrained or inexperienced personnel documenting the home medi-
cation list in a hospital or physician’s office; and (4) unclear labeling of home
medication bottles [15].

We suggest the following key considerations to clinicians to resolve and recon-
cile medications on a patient’s home or hospital drug list. Does this medication
duplicate any medications from the home medication list? Will prescribing this
medication confuse the patient? Is this medication prescribed resulting in too many
medications for the patient to accurately track and take? Poly-pharmacy, or a high
number of medications for a patient, is a well-documented contributing factor to
hospital readmissions [16]. The focus of prescribing medications during the hospi-
tal stay should be to simplify the discharge medication list to minimize medication
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Fig. 8.5 An example of a computerized medication reconciliation system

errors in compliance, adherence, and self-administration. Similarly in the ambula-
tory setting, the focus of prescribing medications is to keep the list as simple as
possible and maintain adherence and treatment goals. However, simplifying the
medication list offers a unique challenge to clinicians, since a patient’s condition
may be worsening, resulting in various combinations of medications and changing
medication dosages and frequencies.

The two cases in this chapter demonstrate discrepancies in the discharge medica-
tion list. Proper discharge medication reconciliation requires that the physician, in
consultation with other clinical team members, the patient, and their family, makes the
decision to modify, continue, or discontinue hospital medications to generate the dis-
charge medication list. Using an EHR’s functionality, medication reconciliation can be
completed with a lesser risk of error. Figure 8.5 shows an example of an electronic
medication reconciliation form [17]. The prescriber can choose the action (inactivate,
renew, or modify) for each medication to generate the final medication list. However,
the prescriber may mistakenly choose an action or not know what each action means.
Using Fig. 8.5 again as an example—does the term “inactivate” mean discontinue the
medication, hold the medication, or neither? Also, institutions, clinics, and physicians’
offices must have clear guidelines as to which level of provider (e.g., pharmacists,
nurse, medical assistant, physician) can access the system to perform reconciliation.

Patients’ proper understanding of their medication regimen is one of the
most important factors in preventing medication errors [18]. This step may be
more difficult when dealing with a vulnerable population (elderly, developmen-
tally delayed, differing levels of literacy) and will require using resources to
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increase understanding (e.g., pictures, patient-friendly terminology to describe the
instructions). The final medication list should be shared with patients, their fami-
lies, and other clinicians involved in the care. For example, in the digoxin admin-
istration error, while the discussion of the patient’s medication regimen with the
daughter took place, leading questions should have been asked to include: Does
this medication list look correct to you? Do you know why each medication is
being prescribed? Do you have an adequate supply of each of these medications?
Has your mother had any problems with these medications in the past? Discussing
any of these questions may have drawn suspicion to the continuation of the digoxin.

With the growing adoption of EHRs by various healthcare organizations, elec-
tronic medication reconciliation systems are now commonplace. A study evaluating
the impact of an electronic medication reconciliation system in an acute inpatient
hospital found a substantial reduction in the unintended discrepancies between home
medications and admission order [19]. In another study evaluating a computerized
medication reconciliation system, over 60 % of those physicians surveyed felt that
medication reconciliation was important, and the computerized approach to recon-
ciliation promoted efficiency [20]. Researchers found that while compliance with
medication reconciliation was not necessarily related to the functionality, or its ease
of use, or availability, it was closely correlated to the prescriber’s historical compli-
ance to medication reconciliation using a paper system. This point brings out the
importance of culture and its influence in preventing medication reconciliation errors.
Clinical and administrative leaders must strive to build a culture of safety where med-
ication reconciliation is considered a key process to promote patient safety and care-
givers are held accountable for failing to adhere to this safety practice.

Key Lessons Learned

* Develop an interdisciplinary approach to obtaining a patient’s medication history
by assigning specific responsibilities to gathering and documenting medication
information.

* Develop a policy and procedure for systematic review and use of a computerized
(or manual) system for medication reconciliation. Special attention should be
paid to approving the types of healthcare personnel allowed to conduct medica-
tion reconciliation and assign key responsibilities to complete various tasks in
the medication reconciliation process.

* Design communication notes that are shared among all caregivers. In an elec-
tronic system improve interoperability of data; in a paper system place informa-
tion in a specific part of the chart.

* In computerized medication reconciliation, design the system to minimize “free
text” data entry of medications to reduce errors.

* Involve the patient and their family in the medication reconciliation process by
reviewing carefully the home medication list and assessing patient understand-
ing with special attention to language preference and health literacy.
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Other practical points about managing patient’s medications from home include
(1) verifying medications by a pharmacist; (2) focus on high-risk patients
(elderly, patients with 10 or more medications) as a priority; (3) using electronic
resources to aid in drug identification. Two examples of pill identification
resources can be found at http://www.rxlist.com/pill-identification-tool/article.
htm and http://www.drugs.com/imprints.php.

Implement leadership strategies to force accountability for medication reconcili-
ation in patient care.
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Chapter 9
Retained Surgical Items

Verna C. Gibbs

“Any man may err! Only a fool persists in his error.”

Marcus Tullius Cicero

Introduction

A retained surgical item (RSI) refers to surgical materiel used during a procedure
that is inadvertently left in any part of a patient. RSI rather than retained foreign
object (RFO) or retained foreign body (RFB) is the preferred term in the current
surgical safety vernacular because RFO and RFB may be used to refer to swallowed
or inserted objects, irretrievable shrapnel, bullets, and broken miscellaneous parts of
toys and weapons [1]. The presence of these objects may require operative interven-
tion and they often can’t be removed and therefore are retained but these are not the
instruments and tools that healthcare providers have used to heal patients. It is
important to realize that an RSI is a surgical patient safety problem.

There are four classes of surgical items: cotton soft goods (sponges and towels),
small miscellaneous items (SMIs), sharps, and instruments. In most reports the most
frequently retained items have been cotton soft goods, particularly sponges [2].
The RSIs are usually discovered after the development of clinical symptoms such as
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pain or the presence of a mass. X-ray examination, especially computerized
tomography (CT) scans have been most informative in establishing a diagnosis. The
true incidence of RSI is unknown but public data systems from states such as
California, Pennsylvania, and New York and regulatory agencies such as The Joint
Commission continue to report yearly cases [3]. If this problem is to become a
“never event” it is not so important to know how many cases there have been, it is
only important to know that the number of cases is still greater than zero.

One obstacle in case reporting has been the difficulty in agreeing on a simple and
unequivocal definition of when a surgical item is considered to be retained. The
National Quality Forum has defined a list of serious reportable events (SRE) which
they term “never events” [4]. Unintended retention of a foreign object in a patient
after surgery or other invasive procedure is an SRE. The area of conflict in this defi-
nition is “after surgery.” Many have opined that surgery is over with the closure of
the surgical wound which is akin to having a “wheels down” interpretation of when
an airplane has landed [5]. Many would argue that an operation or procedure isn’t
over when the incision is closed. The differences in opinion about what “after sur-
gery” means has led to disagreement and probably over-reporting of RSI events. In
2011, the NQF reviewed the definitions of all the SREs and reexamined the question
of when it is “after surgery.” The new definition states that surgery ends after all
incisions have been closed in their entirety, devices have been removed, final surgi-
cal counts have concluded, and the patient has been taken from the operating or
procedure room [4]. Just changing the definition will undoubtedly lead to a reduc-
tion in the number of reported cases. Other obstacles to case reporting include legal
liability and medical and hospital staff reputation concerns.

Efforts to discern risk factors for retention based on patient characteristics such
as patient size or operative characteristics such as the type of procedure or operative
circumstance have been undertaken in the past [6, 7]. It turns out that there isn’t any
predictable relationship between the likelihood of retention and the type of item, the
number of items used, the size of a wound or cavity, or the type of case or medical
specialty [8]. Retention of surgical items has occurred in all types of procedures.
Retained sponges have occurred when only ten sponges were used in an elective
operation; yet hundreds of instruments can be used during a case and whole instru-
ment retention remains very uncommon. Operating room (OR) policies that stipu-
late that a surgical item count only needs to be performed in cases where there is a
risk of retention are difficult to enforce because it leaves open for judgment just
when that risk of retention would exist. It is more insightful to look at OR personnel
characteristics and the OR environmental conditions under which people work
rather than patient characteristics. Changing the focus from the patient to the pro-
viders and environment has revealed failed OR practices and poor communication
as the key elements that lead to patient injury and harm from RSIs. This is further
evidence for the usefulness of thinking of an RSI as a surgical patient safety prob-
lem rather than just another perioperative complication.

RSIs occur because of problems in the OR practices and communication strategies
of multiple OR stakeholders [9]. The OR practices are not just the counting processes
of the nurses and surgical technologists. Surgeon performance of a wound sweep
instead of a methodical wound exam, cursory reading of X-ray images by radiologists,
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and poor quality radiographic images taken by radiology technologists also contribute
to errors which lead to RSI. Anesthesiologists may confound surgical item manage-
ment by mixing their sponges and instruments with those that are counted and risk
managers and administrators may be overly concerned with institutional protection to
the exclusion of transparency needed for effective learning. An RSI is reflective of
system problems and therefore require systemic solutions. Admonishing circulating
nurses to just “count” harder will not address the complex nature of this problem.

Case Studies

To further illustrate the root causes and preventive strategies for RSI, we describe
three retained sponge cases presenting three different perspectives. The fact that
these are all cardiothoracic cases is of no particular significance because all types of
surgical cases have had retained sponges. It is not important what type of case,
where the sponges were lost, what kind of sponge was involved or when the sponge
was found as much as it is important to try to understand why and how the sponges
were retained and where the failures in the OR practices and communication strate-
gies occurred. It has been difficult to see that there is any pattern or obvious correc-
tive action to take when looking at an individual retained sponge case and since
most hospitals have very few of these events, root cause analyses and focused
reviews have been unable to uncover real systemic improvements for prevention.
We present an alternative analysis.

We have characterized all cases of retention as belonging to one of three essential
type of case based upon the status of the surgical counts as recorded at the end of the
operation. The three types of cases are no count retention case (NCRC), correct
count retention case (CCRC), and an incorrect count retention case (ICRC) [10]. We
use the nomenclature of surgical counts but it is equally useful to use this term—
surgical count—as a surrogate for some form of sponge management without being
specific as to the actual action of counting sponges.

Clinical Summary

Case 1: No Count Retention Case

The patient had third-degree heart block and was undergoing placement of a pace-
maker in the cardiac catheterization suite which was adjacent to the main operating
rooms. All monitors were placed correctly, the patient had oxygen on, and a site on
his right chest was prepped and sterilely draped. There were ten 4 x 4 raytex sponges
(a neologism for a surgical sponge that contain a radiopaque marker woven into the
gauze interstices of the sponge to enable X-ray detection) on the procedure table. An
incision was made, a subcutaneous pocket was fashioned, and the pacemaker
inserted. There was commotion in the room next door and the physician looked up
and could see that the patient was in trouble. The pacemaker patient was completely
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stable so the physician took a raytex and stuffed it in the newly created pocket and
went to the suite next door to assist. About 15 min transpired before the physician
came back to complete the pacemaker insertion. The patient was still completely
stable. The skin incision was closed and a fluoroscopic image was taken to check the
pacemaker position. This looked good and the pacemaker was functioning well.
A sterile dressing 4 x4 sponge was put over the wound and the patient was dis-
charged home.

Over the next 2 months the patient developed redness, tenderness, and edema
around and over the area where the pacemaker was. There were no electrocardio-
graphic abnormalities and fluoroscopic imaging of the site showed an intact pace-
maker. The patient received a course of antibiotics which initially helped the redness
but recurred once the antibiotics were stopped. The physicians decided that the
patient had developed an allergic reaction to the metal of the pacemaker and
decided to remove it and replace it with another brand. Upon opening the incision
and removing the pacemaker, an infected raytex sponge was encountered. The
unsuspecting physician was amazed to find the retained sponge because it had not
been seen on any of the fluoroscopic images but the patient had not had a formal
chest X-ray series (AP and lateral). The sponge was removed and the infection in
the incision was treated. The pacemaker was placed on the other side and the
patient subsequently did well.

Case 2: Correct Count Retention Case

The patient had severe coronary artery disease and aortic stenosis and underwent
a coronary artery bypass graft (CABG) and aortic valve replacement. The cardiac
surgery team had worked together before and all were experienced clinicians. It
was a long case that started in the morning and went through lunch into the early
afternoon. The scrub technologist and the circulating nurse had both been given a
morning break and lunch relief by two different relief nurses. Lap pads and 4 x4
raytex sponges were used during the case. The raytex were only used as the grafts
were being sewn in as a surgeon preference because of a belief that the gauze inter-
stices of the raytex absorbed blood better. The CABG went well and there were no
untoward problems. During the aortic valve replacement there was some bleeding,
but this was eventually controlled. Lap pads were used during this portion of the
case. The patient came off bypass well and there were no problems. As the sternum
was closed the nurse informed the surgeon that the closing sponge counts were cor-
rect. The chest was then completely closed and the operation concluded. The nurses
told the surgeon the final counts were correct and the patient was taken to the ICU.
On the first postoperative day after the morning ICU chest X-ray had been taken, a
radiologist called the surgeon to inform him that there were radiopaque markers
consistent with a raytex sponge in the patient’s left chest (Fig. 9.1). The surgeon was
completely surprised because he had been told that the final sponge counts had
been called correct. The patient was taken back to the OR for removal of the sponge
and subsequently did well.
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Fig. 9.1 Chest X-ray
showing a retained raytex
4 x4 sponge

Case 3: Incorrect Count Retention Case

The patient had repair of a thoracic aneurysm through a left thoracoabdominal
incision. This was a long operation that involved a large volume blood loss and
multiple changes of nursing staff giving breaks and lunch relief to each other. At the
end of the operation as the abdominal wound was being closed, the nurses informed
the surgeon that there was a missing lap pad. The surgeon looked in the abdomen
and explored it and said he didn’t see anything and continued to close the wound.
The nurses explained to the surgeon that it was hospital policy that an intraopera-
tive X-ray had to be obtained when there was an incorrect count so the surgeon
agreed and a radiology technologist came to take a film. The surgeon told the tech-
nologist they just needed an X-ray of the chest because he had explored the abdo-
men and there wasn'’t a lap pad in the abdomen so the technologist just took an AP
view of the chest. The image was sent back to the OR and the surgeon looked at it
and told the staff he didn’t see anything on the film. The nurses continued to look for
the lap pad in the trash and receptacles in the room and entered in the OR record
“miscount of lap pad, X-ray negative.” The missing lap pad was never found. The
patient went to the ICU and had a daily chest X-ray as was the usual practice for
care after this type of operation. For the first 3 days, the morning chest X-ray was
read by the same radiologist. There were no unusual findings reported. On the
morning of the fourth day a different radiologist was assigned to read the morning
ICU chest X-rays. On that morning the new radiologist called the surgeon to ask
him if he knew about the lap pad in the patient’s left chest and was wondering why
it hadn’t been removed. The surgeon shook his head in dismay and said “oh so
that’s where that missing lap pad was.” The patient was taken back to the OR for
removal of the lap pad and subsequently did well.
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Analysis of Case Studies

Case 1 is an example of a no count retention case (NCRC). There was an RSI but no
counts or methodology was employed by any surgical care personnel during the
procedure to track, manage, or account for the sponges that were being used. These
types of cases are common in non-OR environments such as cardiac catheterization
labs, procedure rooms, and labor and delivery birthing rooms. Surgical items are
being used in these areas but it has not been common practice or a matter of policy
to have in place some management process for tracking the items to make sure none
are left in the patient. The use of a fluoroscopic image which had only an AP projec-
tion falsely reassured the clinician that there was no problem with the pacemaker
but the presence of the pacemaker obscured the view of the retained raytex because
the sponge was behind the radiopaque device.

Case 2 is an example of a correct count retention case (CCRC), i.e., at the end of
the operation the nurses called the surgical sponge count correct yet there was a
retained sponge. These cases are always a surprise because everyone thinks things
are just fine until the surgical item is discovered hours, days, months, or even years
later inside the patient. The item is discovered either because the patient develops
symptoms — usually pain related to an infection, or the presence of a mass or an
X-ray has been obtained for some other reason which incidentally shows the pres-
ence of the surgical item. In CCRC the OR practices that have been used by the
nurses and surgeons to track, manage, and account for the surgical item during the
case have failed. The practices were employed, the nurses counted, the surgeons did
a sweep but neither identified that an item was still in the patient and that the count
was in fact wrong. While the counting was underway, no one identified an error and
in retrospective analysis frequently no one can determine when the mistake in the
counting practice occurred. Often they attribute the cause of the error to distractions
or inexperience yet rarely look at the details of the counting practice itself. The
surgeon may have performed a “sweep” around the wound but didn’t look and feel
with intention for surgical items in order to remove them. This is designated as a
CCRC based on the count as recorded in the medical record; not that in a post hoc
analysis the count was truly incorrect. CCRC demonstrate problems with OR
practices.

Case 3 is an example of an incorrect count retention case (ICRC). At the end of
the operation, in spite of everyone knowing there was an incorrect count and that an
item was missing, no one was able to find it and the patient left the OR with the
sponge still inside. All stakeholders acknowledged that the count was incorrect, yet
no further actions were taken to find the sponge or prove that it was not still inside
the patient. In these cases, the surgical item management practices were working
because the team members correctly identified that something was missing, but then
other elements failed. The radiology technologist took a poor quality X-ray and the
surgeon lacked the knowledge to direct the technologist to obtain additional views
and then incorrectly interpreted the film. There was no hospital requirement that
radiologists, who are the content experts in radiographic interpretation, review in
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real-time OR films obtained when looking for missing surgical items (MSI). When
the radiologist was looking at the post-procedure films, it wasn’t known that there
was a missing lap pad since there was no further communication from nursing to
surgeons or surgeons to radiologists. Therefore, the radiopaque marker of the lap
pad was attributed to other expected surgical material. It was not until a “new set of
eyes” looked at the films and identified the persistent radiographic abnormality and
questioned what it was. These ICRC usually are problems with communication and
involve errors in the exchange of information and knowledge between multiple
stakeholders.

It turns out from review of case series from around the country about 80 % of
RSI cases are CCRC and 20 % are ICRC which is why nursing personnel so fre-
quently are called to task to review the “counting” practices [10]. But the problems
in these CCRC cases aren’t that the staff didn’t count, they have counted and in
many cases they have counted many times, yet somewhere in the process of the
counting, an error or errors have been made. Because they don’t know with certainty
when the error occurred, external cofounders are implicated as causal to the prob-
lem with the counting practice that led to the mistaken count. Most common expla-
nations are that there was a distraction or noise or they were hurried or there were
breaks and relief changes. Very few to no reports outline exactly what practice is
being employed when performing a surgical count. That is, an exact process com-
posed of individual steps that everyone follows that makes up the counting practice
in that OR. This is one of the true roots of the problems with counting. There usually
isn’t one practice of counting but as many practices in place as there are people
doing it. It often turns out at the end of the case that the surgical items have indeed
been counted but they have not been accounted for. Similarly, surgeons often per-
form a wound “sweep” which just by the nature of the action may not uncover
sponges packed behind pacemakers, stuck between loops of bowel, or lodged in
parts of the chest. They do not have specified practices for the performance of a
methodical wound examination that is done solely with the intent to find and remove
surgical items that are not intended to remain in the patient [9]. It is not the failure
of one surgical stakeholder that leads to an RSI but the concatenation of failed prac-
tices by multiple stakeholders.

In the 20 % of retention cases that are ICRC, as is illustrated in the case example,
the initial practices that were employed by the nurses and surgeons to count and
look for the items worked. The nurses told the surgeon they were missing a lap pad
and the surgeon looked carefully in the abdomen and didn’t find anything. The team
then moved to bring in the secondary defender against RSI—the radiology team—
and it was here that lack of knowledge and errors in communication set them up to
fail. The radiology technologist took only an AP view of the chest rather than an AP
and an oblique or a lateral view and the image that was obtained was read only by
the surgeon rather than by a radiologist who is the true content expert in radio-
graphic interpretation. The surgeon didn’t do a manual exploration of the chest
because he assumed the X-ray would provide the necessary information. The nurses
never found the sponge and didn’t move the missing sponge up the chain of com-
mand to notify the nurse manager or risk managers that there was a problem in this
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case and that the patient still remained at risk. After the patient left the OR, no
actions were taken to further confirm that indeed the intraoperative X-rays had been
complete (which they weren’t) and whether the image was indeed truly “negative.”
The radiologist reading the postoperative films missed the retained lap primarily
because the radiologist wasn’t looking for one but also because “everything on the
film” wasn’t seen which is a radiologists’ nightmare [11, 12]. If the radiologist had
been told that a lap pad was missing in the case and was never found, it might have
been discovered sooner. As it turned out, the lap pad was on all of the postoperative
films but it took a “new set of eyes” to see that something was there that shouldn’t
be there. Usual remedies after a RSI case include policy changes and additional
steps to perform in an already overburdened and variable process. Understanding
aspects of human fallibility and putting into place stronger communication linkages
are different approaches to solve this problem.

We can take this analysis to the development of action plans for systemic reme-
diation. If a hospital has a NCRC or a CCRC, the problem is with the OR practices
and all surgical personnel need to change their practices [13]. There are only two
real choices here. Either improve the existing practice or get a whole new practice.
If it’s decided that improvement is the route that is going to be taken, the first step is
to look at the practice that is being employed and break down the process steps that
make up the practice. There are two primary ways to improve a process—decrease
the number of steps in the process or increase the reliability of any individual steps.

Strategies to Prevent RSIs

Soft Goods (Sponges and Towels)

Examination of the practices of counting sponges through observational audits and
focused reviews led to the development of the Sponge ACCOUNTiIng system (SAS)
by the NoThing Left Behind® project. The SAS is a standardized manual sponge
management system that is an improvement practice which simplifies and increases
the reliability of the process of accounting for surgical sponges [14].

The SAS requires OR personnel to use a wall-mounted dry erase board to record
the sponge counts and requires surgeons to perform a methodical wound exam at the
closing count in every case. Nurses and surgical technologists must ensure that all
sponges in a case are used only in multiples of ten and at the end of the case, all the
sponges are placed in blue-backed hanging plastic sponge holders, each of which
has ten pockets. There should be no empty pockets visible at the final count if all the
sponges have been accounted for. There are safety practice rules for surgeons and
nurses to follow which standardize the practice, reduce individual variation, and are
expected to prevent CCRC (Table 9.1). Embodied in the SAS are also communica-
tion tools (wall mounted checklist) for nurses, surgeons, and radiology stakeholders
to use at point of service so an ICRC can be prevented (Fig. 9.2). Table 9.2 describes
the guidelines for planning optimal image quality for suspected RSIs.
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Table 9.1 Sponge ACCOUNTing actions

137

Surgeons

Nurses

IN COUNT

Only use X-ray detectable sponges

Don’t cut or alter them

Avoid use of small sponges in large
cavities

CLOSING COUNT

Take a “Pause for the Gauze”

Perform a Methodical Wound Exam (not
just a sweep) before asking for closing
suture

Get the sponges out so the nurses can
count them

FINAL COUNT

Before leaving the OR look at the sponge
holders and see that there are NO
EMPTY POCKETS

IN COUNT

Work only in multiples of 10

Discover the number of sponges in a pack
See, separate, and say

Document count on dry erase board

CLOSING COUNT

Take a “Pause for the Gauze”

Remind surgeon to perform a Methodical
Wound Exam

Count sponges in field and in holders

Check back to surgeon the status of the count

FINAL COUNT

ALL sponges (used and unused) MUST be in
the sponge holders before the patient leaves
the OR

Verification “Show Me” step NO EMPTY POCKETS
Dictate actions in the operative report Show the surgeon all the sponges have been
ACCOUNTED for

Document count in intra-operative record

If it’s decided that a whole new practice is needed for sponge management rather
than an improvement like the SAS, then there are technological adjuncts that use 2D
matrix computer-assisted technology which counts sponges or electronic article sur-
veillance technology which can detect the presence of a sponge with a compatible
radiofrequency (RF) tag, or radiofrequency identification (RFID) technology which
can count and detect sponges that contain an RFID chip.

The computer-assisted technology consists of sponges that have two-dimensional
matrix labels annealed to them and a handheld or table-mounted scanning device
that can read the labels [15]. Each sponge has a unique identifier that enables the
scanner to count different types of sponges. The sponges are counted maintaining
“line of sight” for each sponge and the sponges must be removed from the patient
and individually passed under the scanner. The scanner has no capacity to “read-
through” the patient to detect the presence of a matrix-labeled sponge. In the event
of a missing sponge, an X-ray is used to determine if it is in the patient.

The electronic article surveillance system consists of sponges that have a small
passive RF tag sewn into a pocket on each sponge and a handheld wand or mat
which contains the antennae and detection system [16]. The tag is detected when the
handheld wand or mat is activated and a visual and audible signal is registered on a
console that a sponge has been detected. The system does not distinguish between
sponge types or number of sponges. The signal readout will be the same intensity if
there are one or five sponges. In the event of a missing sponge, the mat can be acti-
vated to determine if the sponge is in the patient or the wand can be used to wand
the patient or scan the trash to find the sponge. This system does not count sponges.
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Table 9.2 Guideline for obtaining X-rays for suspected retained surgical items (RSI)

Exam Views Region of interest (ROI) Comments
MSI cranium AP and Top of skull to below Include face and neck
lateral the mandible and if ENT surgery
bilateral skin borders
MSI chest AP and Apices to costophrenic This may require more than
oblique/ angles (CPA) and one film for the AP
lateral bilateral skin borders projection. The oblique
may be a single 14x 17
of the ROI
MSI abdomen/ AP and Diaphragm to pubis This may require more than
pelvis oblique/ and bilateral skin borders one film for the AP
lateral projection. The Oblique
may be a single 14x 17
of the ROI
MSI vagina AP and Inferior gluteus to above Inlet: place 14x 17 vertical
inlet crest and bilateral skin with 25° caudal
borders. Inlet must angulation. Special
show the pelvic ring attention needed to
avoid grid cut-off
MSI spine AP/PA and C-spine: neck; T-spine: C-spine: 11x 14 T-spine:
lateral chest; L-spine: abdomen 14x 17 L-spine: 14x17

AP and lateral Include above and below
ROI and bilateral skin
borders

MSI extremity Use large films

The RFID system has a unique radiofrequency identification chip sewn into each
type of sponge and a separate computer console with a scanning bucket or an
attached wand into which used sponges are placed [17]. Each sponge has a specific
identifying chip and thus sponges of different types pooled together can be distin-
guished and counted. Used sponges can be put directly into the bucket or into plastic
bag-lined kick buckets and the entire plastic bag full of sponges then placed into the
scanning bucket. The sponges will all be individually counted. If there is a missing
sponge it can be detected with a wand that is attached to the bucket by a long cord.
This device offers a complete sponge counting and detection system.

Small Miscellaneous Items and Unretrieved Device Fragments

SMIs used during procedures includes vessel loops, bovie scratch pads, trocars,
parts of instruments or tools like screws, bolts, drill bits and guidewires, sheaths,
and tubes. These items have become the second most commonly reported RSI [18].
The metal items are radiopaque while others are non-radiopaque and some are a
combination of both in that surgical items composed of multiple parts may have one
part that contains a radiopaque marker while another part does not. Many of these
non-radiopaque SMIs are made of plastic and are disposable. Rather than try to
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classify cases by the type of item, we have analyzed cases by the location of the
procedural event. This segregates cases into OR cases and non-OR cases.

OR Cases

If we assume that the devices and SMIs are being used correctly, that is there is not
a direct breakage of the device because of the way in which it was used, then there
are three essential causes for parts or pieces of surgical items to be retained [19].
The first is because of manufacturer defects present in the tools or instruments when
they are made. These defects may not be apparent until the actual device is deployed
or used. The more common problem associated with retained SMI and unretrieved
device fragment (UDF) is using worn or used equipment that is not recognized at the
time of the case or is only recognized when the used equipment breaks or a piece
breaks off. The last and probably most frequent problem with retained SMI is related
to the plethora of new equipment, devices, and tools that are now used during opera-
tions. Many of these devices are unfamiliar and are composed of multiple separable
parts. It is difficult for the surgeon at the time of the operation to recognize that there
is something missing and the circulating nurse is often too far away from the site to
identify a problem which means that the surgical technologist or person in the scrub
position must become the content expert in this domain of surgical equipment.

SMTI’s are usually retained because of failed item management and error detec-
tion practices. The scrub person is in the closest position to check the condition of
all items passed to and returned from the field [13]. Optimal performance will
require knowledge about the tools that are used. The scrub position requires more
than just passing instruments back and forth. OR managers will have to adopt stan-
dardized practices beyond just counting items, such as having standardized back
tables where there is “a place for everything, and everything in its place” so the items
and their constituent parts can be properly accounted for. If something is found to be
amiss it is most important that if the scrub person “sees something, they will say
something” so a concerted search can be undertaken to find the missing parts.

UDF are frequently so small that it is difficult to find them and they will not lead
to any apparent harm if left behind. Larger UDFs can cause irritation, infection,
obstruction or embolization. It is a matter of clinical judgment on the part of the
surgeon to determine whether to try to remove the material or leave it alone. If it is
decided to leave the material in the patient, it is important that the patient be
informed and a disclosure discussion held between the patient and the surgeon.

Non-OR Cases

The primary non-OR cases of retained SMI involve procedural areas in the hospital
including cardiology suites, radiology areas, and the ICU. Items left in patients from
these areas usually include guidewires, sheaths, catheters, introducers, and various
tubes. The objects can be either intravascular or in interstitial spaces. These items
are usually retained because of problems with provider practices of insertion, usage
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or removal techniques. If the wires or catheters are left intravascular, interventional
radiology has a very good chance of retrieving the items. This should be done as
soon as possible after discovery because left in the heart or vessels for too long they
become embedded in the intimal surface and can’t be removed.

Sharps

Needles are a frequent source of miscounts and their retention primarily involves
practice problems even though these cases are usually ICRC. A small needle is
known to be missing but the surgeon makes a clinical decision to intentionally not
remove it. Suggestions for practice improvement involve accounting for needles by
size and building a needle management policy around the ability to detect and find
needles [1]. Needles should be passed back to the scrub person on an instrument and
the use of a “safety zone” is highly recommended [13]. Best practices involve safe
management of the needles on the back table. If a small needle is lost, it is often not
possible to retrieve it. Small needles <15 mm are frequently difficult to see on X-ray,
difficult to find in situ, and have not been reported to cause problems in large cavity
spaces if lost. If a patient has a retained small needle it is unlikely to cause a prob-
lem for future MRIs. They are unlikely to wobble or cause injury and won’t heat
because they do not form complete loops. We know of patients who have very small
needles left in the mediastinum and broken needles left in the pelvis because they
have been incidentally noted on CT scans. The most important action in the event of
a miscount for a missing needle is to disclose to the patient that there is a possibility
that there could be a retained needle and consider obtaining a CT scan which has the
necessary resolution to see needles of all sizes. This may or may not change the
decision about whether or not it can or should be removed. The best strategy is to
focus on strong needle management practices to prevent loss in the first place.

Instruments

Retention of whole instruments is very rare and is the result of incorrect practices of
surgeons and nurses. These cases are uniformly CCRC. Interestingly enough the
most commonly retained type of instrument is a retractor and the long, thin mal-
leable retractor is the most common item [14]. This particular instrument is used
after performance of the wound exam during fascial closure, so prevention of its
retention is highly dependent on instrument accounting practices used by surgical
technologists and nurses. If there are mistakes in “the count,” there are no further
opportunities for identification of the error until the retractor is discovered. X-rays
have high specificity and sensitivity to show instruments since most are made of
metal. The use of mandatory postoperative X-rays for abdominal and chest cases
was an early recommendation [7]; however, this practice has been abandoned in
many facilities because most X-rays are negative and the time, X-ray exposure, and
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cost of obtaining them has not been rewarded with a significant yield. There are
special circumstances when mandatory X-rays in lieu of performing instrument
counts are useful. These cases include orthopedic and neuro-spine cases where
X-rays are performed at the conclusion of the case to check the alignment and posi-
tioning of the surgical constructs. In these circumstances the images can be used to
also look for the presence of any surgical instruments, but the X-rays must be
obtained while the patient is still in the OR and cannot substitute for sponge, sharp
or SMI counts. Short of this practice, most hospitals still use various counting pro-
tocols to determine that all instruments have been accounted for.

Conclusion

An RSI is a surgical patient safety problem. These are system problems and can be
prevented by multi-stakeholder use of reliable OR practices and effective communi-
cation techniques. The operative words here are “reliable” and “effective.” These
are human undertakings and as such are subject to human error but understanding
why people fall into the error traps and learn how to avoid them, makes these events
preventable. Much has been written about team-based training programs such as
crew resource management as applied to medical units. In the operating theater,
nurses and surgeons have a long tradition of working together but not always as a
functional team [20]. Enhanced communication strategies and rule-based practice
actions can be successful in transforming a rare event into a true never event. In
order for the practices to work, they must be employed in every case, every time,
and not only in cases where there is a perception of a risk of retention. Enforcing
this undertaking alone is the greatest challenge. No matter which route is taken,
multiple stakeholders will have to become engaged, work together, and change
behavior to develop a safer OR. Engaging surgeons and radiologists, anesthesia
personnel, and OR nursing staff in addition to physicians and technological staff
throughout the hospital to rethink and change some of their behaviors and practices
seem daunting. Not doing otherwise to prevent harm to patients is unacceptable. At
the end of every procedure, together we must make sure there is NoThing Left
Behind.

Key Lessons Learned

* Analyze an RSI case to identify practice or communication problems (or both).

e Reduce variation and customization in OR practices and make sure all stakehold-
ers are employing the same standardized practices.

* A policy should be reflective of the actual practice and should be a
multi-stakeholder policy since the effort to prevent RSI requires multidisci-
plinary actions.
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The use of strong communication tools specific to the OR or procedural
environment are necessary.

Leadership rule and policy enforcement has to include medical staff as well as
hospital staff.

Prevention of RSI requires practice change which takes longer than most people
expect.

Consistency yields excellence.
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Chapter 10
Wrong-Site Surgery

Patricia Ann O’Neill and Eric N. Klein

“What are man’s truths ultimately? Merely his irrefutable
errors.”

Frederich Nietzsche
Case Studies

Case 1: Wrong Limb Amputation

Clinical Summary

Mr. Jones is 51-year-old diabetic male with a history of chronic ulcerations involving
both lower extremities. After 2 days of increasing fatigue, fever, and foul smelling
drainage from his right foot he presented to Dr. Michaels’ surgery office for
evaluation.

Dr. Michaels diagnosed wet gangrene of the right foot extending above the ankle.
The left foot had a deep, chronic ulcer on the lateral plantar aspect but was pink
with minimal exudate and felt to be viable. Drv. Michaels had an extensive discussion
with the patient regarding the need for amputation to control his infection.
Mr. Jones reluctantly agreed to the procedure and signed consent for a below knee
amputation of the right lower extremity. The surgeon’s office assistant booked the
operative procedure as an emergency in the local hospital.
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Six hours later Mr. Jones arrived in the holding area of the operating suite, while
the nursing team set up the room and equipment for the amputation. The surgeon
arrived shortly after and, while he was changing into his scrubs, the anesthesiolo-
gist and circulating nurse brought the patient into the operating room, induced
anesthesia, and proceeded to prep and drape the patient.

Dr. Michaels entered the operating room, thanked his colleagues for their effi-
ciency, and proceeded with the amputation. After Dr. Michaels cut through all the soft
tissues and ligated the major blood vessels, the circulating nurse became anxious and
called out to the team. While organizing her paperwork she noted that the surgical
consent was for a right below knee amputation but the team was operating on the left
leg. There was immediate silence followed by a prolonged period of distress by the
members of the operating team. Unfortunately, the procedure had progressed to a
point where they were committed to amputation and Dr. Michaels had no choice but to
complete the amputation of the left leg. The following morning Mr. Jones underwent a
right below knee amputation to treat his gangrenous extremity by another surgeon.

Analysis of Errors

Analysis of this case reveals a series of errors and system failures leading to the
wrong limb amputation and subsequent bilateral leg amputations, despite the fact
that the surgeon had obtained the correct consent (See Table 10.1).

The first error was performed by Dr. Michael’s office assistant who inadvertently
booked the case as a “left” below knee amputation rather than a “right” amputation.
The office assistant routinely booked the surgeon’s cases via phone. This error could
have been prevented if she had been required to review the consent form at the time
of the booking. Similarly, if the individual who received the call and put the case on
the OR schedule had had a faxed copy of the signed consent form to review at the
time the case was entered, the discrepancy could have been identified and rectified
at the time of booking.

Once the patient arrived in the holding area of the operating suite there was no
attempt made to confirm the correct procedure by any member of the OR team. At
that time, there was no requirement in place for the team to confirm the planned
procedure with the patient and the consent form.

In an effort to be efficient, the anesthesiologist and scrub team brought the patient
into the operating room while the surgeon was still changing into scrubs. This was
a common practice in that OR to minimize turnover time. In addition, there were
several other emergency cases still waiting to be done and the team was pressured
to move the case along. Once in the room, the team proceeded to prep and drape the
wrong extremity according to the OR schedule.

When Dr. Michaels arrived in the OR, he proceeded with the left leg amputation
without taking the time to review the consent, confirm the surgical site, or discuss
the planned procedure with the other members of the team. The fact that the left leg
was already prepped and draped introduced the risk of a perception error and/or
confirmation bias, increasing the chances that he would not recognize that the wrong
leg was prepped. The fact that Mr. Jones had skin ulcerations involving both lower
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Table 10.1
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Case 1: Timeline of events/risks and solutions

Risks and failures during the process

Solutions

The surgeon determines need for right
below-knee amputation and obtains
appropriate informed consent

Office assistant books case as “left” below knee
amputation instead of “right”

Wrong procedure placed on OR schedule

Standardize booking process for all operative
procedures

Require that provider/clerk cross-check
procedure against a written consent or
medical record at time of booking

Have electronic booking form or, fax the
consent or a written booking form to the
OR if off-site booking

OR team failed to verify the planned procedure
with the patient and medical record prior to
the patient entering the OR

The operative site was not marked by the
surgeon and confirmed prior to entering
the OR

The opportunity to identify the booking error
before entering the OR was missed

Block entry into the OR unless a verification
process has been performed with both the
patient and consent form by all members of
the surgical team

Assure that the surgeon physically marks the
intended operative site and have it
confirmed by other members of the team
before entering the OR

The left leg was already prepped and draped at
the time of the surgeon’s arrival increasing
the chances of a perception error or
confirmation bias on the part of the surgeon

Another opportunity to identify the error in
laterality was missed

Assure that the correct operative site is marked
and visible before the patient is prepped
and draped

There was no team discussion performed prior
to the start of the operation to reconfirm the
planned procedure with the patient and the
consent form

The team proceeded to amputate the wrong leg

Do not allow any incision until a “time-out”
process is performed by all member of the
operative team

The process must reconfirm the correct patient,
the correct procedure, and the correct side/
site and agreed on by all

extremities was another factor that contributed to the sequence of events. Since both
legs were already bandaged upon arrival to the holding area, there was less of an
opportunity for a member of the team to identify the discrepancy between the dis-
eased limb and the one booked for amputation.

Case 2: Death from Wrong-Patient Procedure

Clinical Summary

Mrs. Smith was a 68-year-old female with a history of prior left pneumonectomy for
lung cancer. She was admitted to the MICU for COPD exacerbation and required
endotracheal intubation for respiratory failure. Mr. Wong was the patient in the bed
adjacent to Mrs. Smith and was also in respiratory failure requiring mechanical
ventilation. During afternoon rounds, the medical team decided to place a central
venous catheter in Mr. Wong.
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The team had difficulty reaching Mr. Wong'’s wife for consent. Due to the delay,
the day resident signed out the procedure to the night-float resident. Shortly there-
after; the night resident gathered the required supplies and began placing a central
line via Mrs. Smith’s right subclavian vein. During the procedure, the nurse came to
the bedside to inquire what the night resident was doing as she was not aware of any
planned procedure for her patient. The resident replied that an informed consent for
central venous catheter insertion was in the patient’s chart and proceeded with the
insertion. While the nurse was confirming the consent, the resident called franti-
cally for her to come back because the patient was arresting. A code was called but
resuscitation efforts were unsuccessful. The resident realized that she had placed
the central line in the wrong patient. A postmortem examination determined that the
cause of death was a right-sided tension pneumothorax.

The resident was suspended for the remainder of her second year because she
failed to adhere to the “Universal Protocol” policy. The nurse was reprimanded for
not being more observant and ensuring the safety of her patient. While the resident
had excellent medical knowledge and clinical skills, she decided that the stress
caused by her mistake was too overwhelming and she decided to pursue a career in
the pharmaceutical industry.

Analysis of Errors

Similar to Case 1, a series of errors and contributing factors led to the death of Mrs.
Smith. These errors could have been interrupted at several points during the process,
had appropriate policy and procedure been followed (See Table 10.2). As in Case 1,
an informed consent was properly obtained for the correct procedure on the correct
patient. Unlike in Case 1, the institution did have a policy in place (the “Universal
Protocol”) that mandated a “verification” and “time-out” process to identify the cor-
rect patient, the correct procedure, and the correct side/site prior to initiating any
invasive procedure. However, the policy was not followed.

In her haste to get started, the resident failed to notify the nurse that the proce-
dure was being performed. She failed to verify the patient’s identity against the
consent obtained earlier by the prior team. Had this been done, the resident would
have immediately recognized that the procedure was planned for Mr. Wong.

When Mrs. Smith’s nurse was puzzled at seeing a procedure being performed
without having prior knowledge, she should have immediately voiced her concern
and insisted that the resident stop the procedure until she could verify the correct
patient and procedure in concordance with the consent. Once the nurse questioned
the procedure the resident should have been cued into recognizing that this was a
potential safety issue and subsequently stopped on her own accord until these issues
were clarified. Had this been done, the procedure would have been aborted before
causing harm to Mrs. Smith.

Other factors that increased the risk for error in this case include the fact that the
procedure was planned by the day team but executed by the night team. Shift work and
handoffs are occurring with increasing frequency in medicine today. All practitioners
need to recognize the increased risk for miscommunication and misinterpretation of
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Table 10.2 Case 2: Timeline of events/risks and solutions

Risks and failures during the process Solutions
Patient Wong was unable to sign own Standardize the process for hand offs
consent leading to delay in procedure Assure accurate transfer of information with special
Delay required procedure to be “signed-out” attention to follow up procedures and tasks
to the night float resident Need increased provider vigilance when perform-
Combination of “hand off” and a sedated ing high risk procedures in high risk
patient imposed increased risks for environments
patient misidentification
Resident initiated the procedure without Implement the Universal Protocol for all bedside
confirming the correct patient and procedures
consent Protocol requires a verification and time-out
Resident failed to involve the patient’s process be performed with a second team
nurse in the process member prior to the initiation of any invasive
Procedure initiated on the wrong patient procedure in order to assure the correct
procedure is performed on the correct patient
Patient’s nurse raised concern at the Foster an environment where open communication
initiation of the procedure but failed is respected and valued among all members of
to insist the procedure be stopped until the healthcare team
plan confirmed Empower any member of the team to stop a
Opportunity to halt procedure before patient procedure immediately if there are any patient
harm missed safety concerns
Resident proceeded with procedure on the ~ Promote individual accountability for patient
wrong patient despite nurse’s concern safety. Educate providers to stop all procedures
causing pneumothorax in a patient with immediately if any team member raises a safety
a prior pneumonectomy causing the concern until the issue is resolved or corrected

patient’s death

information transmitted during handoff procedures. The transfer of information
during handoffs must be structured and complete and all parties must be extra dili-
gent during the process. Time pressures and increased workloads often lead to
employees “cutting corners” and by-passing policies to get the work done.

Discussion

Case 1 has many similarities to the real-life case of Mr. Willie King that occurred at
University Community Hospital in Tampa Florida on February 20, 1995. Like the
patient in the scenario, Mr. King was left with unnecessary bilateral below knee
amputations because the planned surgical procedure was erroneously booked as a
left below knee amputation rather than a right below knee amputation. Policies and
procedures were not in place to pick up the error before the wrong amputation was
performed [1]. The case of Willie King was heavily publicized at the time and
although the circumstances of his case are not unique, it is historic in that the noto-
riety from the King case brought wrong-site surgery (WSS) to the forefront of
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patient safety initiatives. As a result of its publicity, the Joint Commission initiated
its Sentinel Event policy as a method to identify and track the leading causes of
medical errors within the USA. This initiative mandated that accredited hospitals
analyze and report any unexpected occurrence that resulted in death or serious phys-
ical or psychological injury to a patient [2]. In 2002, the National Quality Forum
(NQF) followed the Joint Commission’s lead and developed its own list of 27
Serious Reportable Events [3].

Definition

“Wrong-site surgery (WSS)” is most often associated with surgical procedures per-
formed on the wrong side (laterality) of the correct patient. However, the term WSS
actually encompasses a broader definition of surgical errors and includes any proce-
dure that is performed on a wrong patient, a wrong procedure performed on the
correct patient, and all procedures performed on the correct patient but at the wrong
level or the wrong site such as the wrong vertebral level or the wrong finger. The
definition of WSS also includes the placement of incorrect implants and prostheses
such as when a prosthesis for a left hip is inserted into the right hip or a left corneal
implant is placed into the right eye.

Incidence

The true incidence of WSS is somewhat difficult to determine. It depends on how
one defines WSS, how the data is collected, and whether or not mandatory reporting
by institutions is required. For instance, Kwann and coauthors evaluated all wrong-
site surgeries reported to a single, large, medical malpractice insurer in Massachusetts
between 1985 and 2004. Among the 2,826,367 operations performed at the hospi-
tals within that system, there were only 25 wrong-site operations identified from the
malpractice claims. This produced an incidence of 1 in 112,994 operations [4].
Based on these results, the authors concluded that WSS is an exceedingly rare event.
However, using single payer malpractice claims to determine the rate of wrong-site
procedures underestimates its true incidence. For one thing it fails to identify cases
in which malpractice claims were never filed. It should be pointed out that Kwann’s
analysis excluded spine-related procedures. Since spine surgery is one of the spe-
cialties at highest risk for WSS, one has to interpret Kwann’s results cautiously.

In contrast to Kwann’s study, the Physician’s Insurance Association of America
(PIAA) evaluated claims from 22 malpractice carriers insuring 110,000 physicians
from 1985 to 1995. The PIAA study revealed 331 WSS cases and 1,000 closed
malpractice claims involving WSS. Their study identified a significantly higher
number of cases occurring over a shorter period of time when compared to Kwann’s
analysis [5].
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After the Joint Commission initiated its mandatory reporting in 1995, there were
531 sentinel events involving wrong-site surgeries reported between 1995 and 2006.
Similar results were seen in several states that also require mandatory reporting of
these events. The State of Minnesota reported 26 wrong-site surgeries during their
first year of public reporting and another 31 during their second year [6]. In Virginia,
a WSS was reported in 1 of every 30,000 surgeries equating to about 1 case per
month and in New York, a WSS was reported in 1 out of every 15,000 surgeries [7].
Thus, wrong-site surgeries are not rare events. Wrong-site surgical procedures
ranked the highest among all 4,074 sentinel events reported to the Joint Commission
between January 1995 and December 2006 [8].

WSS affects all surgical specialties. Of 126 Joint Commission sentinel cases of
WSS reported between 1998 and 2001, 41 % involved orthopedic or podiatric sur-
gery, 20 % general surgery, 14 % neurosurgery, 11 % urologic surgery. The remain-
ing cases included cardiothoracic, ear—nose—throat, and ophthalmologic surgeries
[9]. Wrong-site surgical and invasive procedures occur throughout all surgical and
nonsurgical settings. Of the 126 cases of WSS reported to the Joint Commission,
50 % of the WSS cases occurred in either a hospital-based ambulatory surgery unit
or freestanding ambulatory setting. Twenty-nine percent occurred in the in-patient
operating room and 13 % in other in-patient areas such as the Emergency Department
or the ICU [8, 10]. Similar results were found by Neily and colleagues in a review
of the Veterans Health Administration (VHA) National Center for Patient Safety
database. Of 342 reports of surgical events in Neily’s study, there were 212 actual
adverse events (62 %) and 130 close calls (38 %). One hundred and eight (50.9 %)
of the adverse events occurred in the operating room (OR) and 104 (49.1 %)
occurred elsewhere [11]. Similar results were reported by the same group in a 2011
follow-up study (See Fig. 10.1) [12]. As with the Joint Commission data, wrong-
side surgery procedures in Neily’s study were the most common errors performed
within the OR while wrong-patient procedures were the most frequent in the non-
OR setting. Although intraoperative errors tend to get more publicity, errors per-
formed outside the OR are no less harmful.

Impact

Cases of WSS that result in significant harm are not only devastating to the patient but
also to the families, the caregivers, and the institutions involved. Intense media atten-
tion often leads to a loss of public trust in the healthcare system and its providers.
Defending these types of errors is nearly impossible and those involved usually pay a
significant emotional, professional, and financial price for the event. In Case 2 the
young resident had such difficulty dealing with the consequences of her error that she
gave up a promising career in medicine (see Chap. 23 on “Second Victim” phenom-
ena). In the case of Willie King, the Florida authorities suspended the surgeon’s
license for 6 months and fined him $10,000. The Tampa hospital paid Mr. King
$900,000 and the surgeon paid an additional $250,000 directly to Mr. King [13].
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Fig. 10.1 Comparison of wrong-site procedures performed inside and outside of the operating
room based on the Veterans Health Administration patient safety database between July 2006 and
December 2009. Of note, wrong-patient procedures outside the operating room outnumbered all
other events in either location reprinted with permission from Elsevier

Preventive Strategies

As previously stated, increased attention has been focused on WSS since 1995
when the Joint Commission initiated its mandatory reporting. Interestingly, how-
ever, the problem of WSS was recognized earlier by several medical associations
and efforts were actually made to educate practitioners about strategies to reduce
these errors. Between 1988 and 2001 several professional and orthopedic societies
throughout the UK, Canada, and the USA recognized the seriousness of WSS pro-
cedures and initiated several safety campaigns in an effort to reduce their occur-
rence [14, 15]. Although these efforts were genuine, they had only a moderate
impact on reducing the incidence of WSS possibly because they relied on voluntary
participation.

The Universal Protocol was implemented on July 1, 2004 and applied to all Joint
Commission accredited organizations including ambulatory care facilities and
office-based surgery programs [2, 7]. The protocol was also to include special pro-
cedure units such as Endoscopy and Interventional Radiology. In 2009, the WHO
extended this mandate to require that the “Universal Protocol” be performed for all
procedures done outside of the operating room as well [16].

The Universal Protocol consists of three steps: verification, site-marking, and
“time out.” It requires multiple people to confirm that the correct procedure is being
performed on the correct location of the correct patient. Table 10.3 describes the
intended process for each of these three steps. If there is a discrepancy in the infor-
mation provided or a team member has concerns regarding the elements of the case
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Table 10.3 The three steps of the universal protocol for preventing wrong site surgery [17]

Conduct a preprocedure verification process
Address missing information or discrepancies before starting the procedure
e Verify the procedure, the patient, and the site
¢ Involve the patient in the verification process
e Identify the items that must be available for the procedure
Mark the procedure site
At a minimum, mark the site when there is more than one possible location for the procedure
and when performing the procedure in a different location could harm the patient
e Mark the site before the procedure is performed
* Involve the patient in the site marking process
* The site is marked by a licensed independent practitioner who is ultimately accountable for
the procedure and will be present when the procedure is performed
Perform a time-out
The procedure is not started until all questions or concerns are resolved
e Conduct a time-out immediately before starting the procedure or making the incision
¢ All relevant members of the procedure team actively communicate during the time-out
¢ The team members must agree, at a minimum, on the correct patient, the correct site, and
the correct procedure to be done

at any point during these three processes, the procedure should not proceed until the
discrepancy is reconciled. It is believed that performing the Universal Protocol will
significantly reduce the rates of WSS [16].

Root Causes and Potential Solutions

Unfortunately, even after the initiation of mandatory reporting and implementation
of the Universal Protocol, the problem of WSS still exits. At first glance it seems
hard to understand why these events occur with such frequency and why they have
been so hard to eliminate. It is not a surprise that wrong-site and wrong-side surger-
ies occur more commonly in the orthopedic, podiatric, neurosurgical, and urologi-
cal specialties since most of the procedures performed by these specialties involve
laterality. However, if laterality was the only risk factor for WSS, then the initiation
of “site-marking” would essentially eliminate the problem. Like many other errors
in medicine today the causes of WWS are complex and many factors contribute to
their occurrence. The most common of these are listed in Table 10.4 [9, 18].
Awareness of these root causes allows institutions and practitioners to become more
vigilant during high risk situations and may even prompt the institution or practitio-
ner to create additional preventive measures.

For example, it has been shown that wrong-patient procedures are more prone to
occur in fast-moving environments. Eye operations are particularly vulnerable to
wrong-patient, wrong-site, and wrong-implant errors because they are short proce-
dures with rapid turnover times. There are usually several patients waiting
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Table 10.4 Common risk factors for wrong-site surgery [9, 18]

Patient-related factors
¢ Morbid Obesity
¢ Physical deformity
¢ Comorbid conditions
* Presence of bilateral disease
Procedure-related factors
* Emergency case or procedure
¢ Need for unusual equipment or set-up
e Multiple procedures performed
¢ Multiple surgeons/physicians involved
¢ Change in personnel
¢ Room changes
Environmental factors
¢ Incomplete or inaccurate communication
* Poor booking practices
* Failure to engage patient or family in the processes
¢ Unusual time pressures

simultaneously at the center for similar procedures involving one or the other eye.
The knowledge that such situations increase the risk for error should prompt the
team to be more vigilant during their verification and time-out process [7, 19]. Such
knowledge may also prompt prevention measures such as scheduling only right- or
left-sided procedures on a particular day.

Poor communication and incomplete patient assessment are the two factors that
have been shown to contribute most to inadequate patient or site verification. Of 455
wrong-site surgeries reviewed, inadequate communication was deemed to be the
root cause in almost 80 % of the cases [7]. Types of communication errors include
miscommunication, misinformation, information not shared, and information not
understood. These communication errors are often perpetuated by incomplete or
inadequate preoperative assessments, such as what occurred in case 1. However,
having a process in place by itself will not be effective if the involved individuals do
not complete the process appropriately and diligently every time.

Good communication is an active process. It must engage the patient and/or fam-
ily members in the informed consent and again during the surgical site verification
process. A collaborative team approach, with each team member taking individual
responsibility to assure the correct patient and site, is the best way to prevent an
error due to inaccurate or incomplete information and will serve to catch a “miss”
by other members of the team.

There is no doubt that the initiation of the Universal Protocol with a quality
“verification” and “time-out” process prevents WSS errors. However, as previously
stated, the Universal Protocol, by itself, does not prevent all WSS errors. In a review
of 13 cases of WSS from a liability insurance company database, nine of the errors
actually originated prior to the patient arriving in the perioperative area. These
sources of error included an incorrectly printed MRI (11 %), a referral to a surgeon
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that specified the incorrect laterality of pathology (11 %), multiple pathologies that
were not identified, clarified, or documented during the clinic visit (33 %), and
incorrect OR scheduling (44 %). A tenth error originated in the holding area where
the surgeon discussed a change in the laterality of a procedure for a patient with
bilateral pathology. The patient did not recall consenting to the contralateral proce-
dure because the patient did so after receiving sedation [18].

Another overlooked cause of WSS includes perception errors due to a person’s
inability to discriminate right from left. A study of Irish medical students in 2008
showed significant variability in the students’ ability to distinguish the right hand
from the left hand using stick figure illustrations. The errors in discrimination
occurred most frequently when the figures were varied between views of the front
and back. This emulates the situation in the operating room where patients are often
positioned in different orientations. The study also showed that the ability to per-
form right-left discrimination was significantly worse when figures were viewed
from the front than when they were viewed from the back. This is an important
finding since most patients are supine on the operating table and thus viewed from
the front by the surgeon [20].

There are also risk factors unique to certain subspecialties. Wrong-site procedures
have been reported by anesthesiologists in association with increased use of regional
anesthesia. Reasons include the fact that nerve blocks are performed prior to the
surgical time-out. Since the site for the nerve block is usually away from the opera-
tive site, marking of the operative site may not be enough to assure that the anesthe-
siologist injects the correct site. Edmonds reported two cases of wrong-site peripheral
nerve blocks and suggested the creation of a policy that mandates that the anesthetic
consent specify the laterality of the surgery and that a separate anesthetic time-out be
performed to include participation of the nurse and patient prior to the start of
regional anesthesia. Of note, marking of the injection site for regional anesthesia by
the anesthesiologist was not advised because a second marking could be a source of
later confusion at the time of incision [21].

Dental procedures pose several risks for wrong-site (tooth) surgery. There are
currently three major systems that can be used for numbering teeth for identification
(1) The Universal/National System, (2) The Federation Dentaire International
System, and (3) The Palmer Notation Method. Each of these systems number teeth
differently. Thus, a written notation identifying a specific tooth using one system by
one practitioner will refer to a different tooth if a different system is used to interpret
that notation by another practitioner. Misidentification also occurs in patients in
whom teeth are already missing. Correct identification of the remaining teeth is
more difficult because the roots or sockets of the missing teeth are often obscured
leading to a miscount of the remaining teeth. To avoid these errors, Lee recom-
mends a standardized referral form for oral procedures that includes a diagram of
the mouth for marking the desired pathologic tooth. Since there is no practical way
to mark teeth at the time of surgery, it is essential that the correct site be marked on
a dental diagram or X-ray [22].

Foot surgery is prone to a similar set of errors because patients use a variety of
terms to refer to their toes. One study asked 100 patients to label the toes on each
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Table 10.5 The percent of operating room (OR) caregivers who rated their collaboration with
other members of the OR team as “high” or “very high”

Caregiver Position Caregiver position being rated

Performing Rating Surgeon (%) Anesthesiologist (%) Nurse (%) CRNA (%)
Surgeon 85 84 88 87
Anesthesiologist 70 96 89 92

Nurse 48 63 81 68

CRNA 58 75 76 93

Source: Borrowed with permission from [24]

Surgeons and Anesthesiologist consistently rated teamwork and collaboration among members of
the operating room team higher than their nurse colleagues

CRNA certified registered nurse anesthetists

foot choosing to use either name or number according to their preference. The
patients had an overall error rate of 11.6 %. Other factors that increase the risk for
errors in foot surgery include the fact that patients frequently have disease that
affects multiple toes, such as gangrene or rheumatoid arthritis, and the fact that foot
pathology is common among diabetics who may not be able to see or feel their feet
due to retinopathy and neuropathy [23].

Good teamwork, communication, and redundant systems are the only way to
reduce these types of errors. However, as more WSS cases are analyzed it is increas-
ingly clear that “good teamwork™ may need to be fostered.

Poor interpersonal dynamics hamper effective teamwork. Too rigid a hierar-
chy and too steep authority gradients between team members often results in the
withholding of critical information and safety concerns. Healthcare organiza-
tions are characterized by large authority gradients with physicians generally
positioned above the rest of the workforce. This is particularly true within the OR
environment.

In 2000, Sexton and colleagues surveyed OR personnel on teamwork climate
within the OR. The survey included perceptions about difficulty speaking up, con-
flict resolution, physician—nurse collaboration, feeling supported by others, asking
questions, and the heeding of nurse input [24, 25]. Across all institutions surveyed,
surgeons and anesthesiologists perceived that physician—nurse collaboration was
much better than nurses did. Among the 60 institutions, more than 80 % of all sur-
geons rated the quality of communication and collaboration within the OR as high,
whereas only 48 % of their nursing colleagues felt the collaboration between nurses
and surgeons was high. Similar results were found between nurses and anesthesi-
ologists (see Table 10.5). Nurses and other staff were also less positive about speak-
ing up when having safety concerns. Transforming this “culture” is extremely
challenging but there are a number of communication and teamwork strategies that
the healthcare industry can adapt from the aviation industry.

The first step is to dampen authority gradients. Methods include techniques such
as having the team leader introduce himself, learn the names of other team mem-
bers, and to explicitly welcome input from all members of the team. To improve
communication and information exchanges within groups a number of other tools
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have been designed to ensure that important information and safety concerns are
both heard and acted upon. Two examples are the use of SBAR and CUS words.

SBAR stands for “Situation, Background, Assessment, and Recommendation.”
It provides a format for nurses and other team members to structure their communi-
cation with physicians in such a way as to capture the latter’s attention and to gener-
ate an appropriate action. The need for SBAR training grew from the recognition
that nurses have been schooled and socialized to report in story format, while physi-
cians have been trained to think and process information in bullet points [26].

The use of CUS words is a tool used to escalate levels of concern by anyone
lower on the hierarchy to get the attention of someone higher up. The CUS words
are used in escalating order as needed and begin with “I am Concerned about...”
then “I am Uncomfortable....” and finally, “This is a Safety issue!” The key to suc-
cess is to teach those who are in a position to receive such messages to appreciate
the significance of such statements and the need to respond appropriately.
Appropriate use of CUS words between the nurse and resident in scenario 12-2 may
have prevented the death from the central line placement. Other team training tech-
niques that have been used successfully include the use of checklists, briefings, and
debriefings [24, 25, 27].

Institutions that have promoted medical team training programs and the use of
checklists, briefings, and debriefings have not only reduced the incidence of surgical
errors such as WSS but have also shown a significant reduction in overall surgical
mortality as well. Haynes et al. reported a decrease in mortality after initiating a
surgery safety checklist involving eight hospitals [28]. Neily and her colleagues
demonstrated a dose—response relationship between OR team training and surgical
mortality within the Veterans Healthcare Administration System. For each quarter
period of team training at a single institution, the risk adjusted mortality rate within
that institution decreased 0.5 per 1,000 procedures. Data analysis also showed an
almost 50 % greater reduction in mortality rates in the trained VHA institutions
when compared to those that had not yet received training [27].

Conclusion

In Summary, WSS errors are not rare events. Wrong-patient, wrong-side, and
wrong-site procedures occur with equal frequency within and outside of the operat-
ing room and with the same risk of harm. The Joint Commission created the
Universal Protocol as a mandatory safety standard in order to eliminate wrong pro-
cedures through the implementation of a preprocedure verification, site marking,
and “time-out” process in order to confirm the correct patient, the correct procedure,
and the correct side/site prior to the start of any invasive procedure. Up to 70 % of
wrong-site procedures can be prevented if the verification and time-out process are
performed correctly. In order for the Universal Protocol to be successful there must
be 100 % compliance and it must involve the patient and/or family in the process
and include active communication between all members of the clinical team.
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The remaining 30 % of wrong procedure errors are more difficult to address.
Avoidance of these errors requires redundant systems, teamwork, and equal account-
ability between all members of the operating team. Aggressive education of all
employees, both clinical and nonclinical, in the prevention of WSS is essential for a
successful prevention program. It must include the education of staff in the risk fac-
tors and common errors known to occur at each step along the process. But above
all, there must be constant vigilance by all practitioners who participate in invasive
procedures both inside and outside the operating room.

Key Lessons Learned

e There must be a policy and procedure in place at every institution to assure cor-
rect patient, correct procedure, and correct site prior to the performing any sur-
gery or invasive procedures.

e Errors in information and communication can occur at multiple steps along the
process.

* There must be a verification checklist that ensures that all sources of information
have been checked before starting any procedure.

* Ensure that all pertinent radiologic studies and pathology specimens have been
reviewed and are consistent with the planned procedure, the medical record, and
the patient diagnosis.

* Assure effective communication between all members of the operative or clinical
team. Special care should be given when information is transferred during hand-
off procedures.

e Include the patient and/or family member in the process at every feasible point.

* Ensure accurate site markings to include right versus left, multiple structures
(finger/toes), or levels of the spine. Use the assistance of radiographs, photo-
graphs, diagrams, and forms when marking the actual operative site is not
feasible.

* Do not allow time pressures to short-cut completion of the verification and time-
out process.

e Train the team so that each member feels empowered to raise concerns. Other
members must never belittle or dismiss another’s inquiry and should halt all
procedures until concerns are reconciled.
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Chapter 11
Transfusion-Related Hazards

Barbara Rabin Fastman and Harold S. Kaplan

“The greatest follies are often composed, like the largest ropes,
of a multitude of strands. Take the cable thread by thread, take

all the petty determining motives separately, and you can break
them one after the other, and you say, ‘That is all there is of it!”
Braid them, twist them together; the result is enormous...”

Victor Hugo

Introduction

Blood transfusion is a critical component of modern medical care. Concomitant
with this, there has been intensive focus on the safety of blood products. Increasingly
sophisticated advances in donor screening and blood product testing have markedly
reduced the risks of transfusion-transmitted diseases, with the risks of HIV and
HCYV transmission falling below one in one million transfusions [1, 2]. Worldwide
surveillance programs for newly emerging infectious disease threats are expanding,
with ongoing efforts targeted at early detection and pathogen inactivation [3, 4].
Three decades of attention primarily centered on the safety of the blood product
itself suggests, in part, the societal perception that transfusion risk primarily derives
from the potential for disease transmission [5, 6]. Safety efforts such as bacterial
culture of platelet products and the selection of male-donated plasma [7] while dif-
fering in scope, indicate a focus on the blood product.
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Table 11.1 Steps in the blood and blood product transfusion process

Donor/blood unit Recipient/sample
¢ Donor interview/history check * Recipient evaluation for transfusion need
e Donor unit and sample collection e Recipient sample collection
¢ Donor sample testing (antigens * Recipient sample testing
and infectious disease) ¢ Cross-match with donor samples
¢ Blood unit labeling ¢ Release to recipient
¢ Additional testing e Transport to recipient location
¢ Product manipulation/component processing ¢ Product administration
¢ Inventory management * Monitoring of recipient (transfusion
¢ Distribution/transport to hospital reaction/infectious disease)

¢ Entry into hospital inventory
¢ Monitor donor on subsequent donations

Perhaps reflective of this, until relatively recently there has been less intensity of
effort directed at the safe delivery of the blood product to the patient, i.e., the trans-
fusion process itself [8]. The transfusion medicine process is lengthy and complex
and involves many hands and computers. Originating with screening the blood
donor and ending with post-transfusion monitoring of the patient, it involves a blood
component(s), as well as samples from the donor, the blood unit, and the patient/
recipient. Even at a high level, the process includes numerous steps [9] (Table 11.1).

From reports to the New York State Department of Health, it was calculated that
the estimated frequency of a fatal outcome was approximately 1 in 1.8 million trans-
fusions, with as many as one in 14,000 transfusions administered to the wrong
patient [10]. Thirteen percent of erroneous transfusions were due to errors in patient
sample collection, the pre-analytic phase, while an additional 38% were due to
administration to an incorrect recipient, likely a failure of the bedside pre-transf-
usion verification of patient identity and blood unit information, the post-analytic
phase [10]. Recognizing these and other process-related risks, efforts have been
increasingly directed at the transfusion process itself, with a focus on reducing error
through converging optimization of system and human performance.

All of these endeavors take place within the safety culture of the transfusion
service and the hospital. A culture of safety has been characterized as an “informed
culture” [11], with event reporting and analysis as a critical component. However,
mere compliance with mandated reporting, while necessary, is not sufficient. What
is required is its adoption, that is, events routinely reported within a nonpunitive
environment and employed to inform system improvement.

Internal requirements for event reporting systems, external reporting of
transfusion-related deaths to the Food and Drug Administration (FDA) and indi-
vidual state agencies, as well as non-reimbursement by the Centers for Medicare
and Medicaid Services (CMS) for preventable adverse events including ABO
incompatible transfusion [12] reflect the increased safety concern directed at the
transfusion process.
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Case Studies

Case 1: Mislabeled (Incorrect Patient) Stem Cells Transfused

Clinical Summary

Patient A is a 42-year-old female diagnosed with non-Hodgkin lymphoma. Three
years after a splenectomy and several rounds of chemotherapy, her lymphoma
returned and her physician ordered an autogeneic stem cell transplant. After under-
going induction chemotherapy and stem cell collection on April 1st, she was sched-
uled to receive her stem cell infusion on April 14th.

Patient B is a 63-year-old female newly diagnosed with multiple myeloma. Her
physician prescribed induction chemotherapy followed by autogeneic stem cell col-
lection. Patient B’s stem cells were also harvested on April st and cryopreserved
for potential future need. All procedures took place at the same facility: a large
academic medical center.

On April 12th, the hospital’s Transfusion Service/Stem Cell Laboratory received
a request to prepare patient A’s stem cells for infusion at 10 A.M. on April 14th. On
the morning of April 14th, the laboratory technologist removed four canisters from
the freezer, each labeled as containing a unit of stem cells for patient A. He thawed
the stem cell products, pooled them, and issued the pooled product to the patient’s
floor. At 2 PM., while reconciling the morning’s paperwork with the tags from the
units and the canister labels, he noticed that one of the four canisters that were
labeled for patient A actually contained a unit labeled for patient B. He immediately
called the floor, but the pooled product had already been transfused (Fig. 11.1).

Preliminary Investigation

An investigation began immediately following detection of the error. The initial
focus was on the bedside process. How could stem cells labeled for another patient

Patient As cells Cells F’ape_m_rcu:k
Patient As retrived, thawed —» —— reconcilliation

transfused
cells harvested and pooled uncovers

error

| Patient A and B’s cells
manipulated and frozen o °a @e o @ % Q

Patient B's Patient B's cells
cells harvested remain frozen

Fig. 11.1 Case 1 Timeline—Mislabeled stem cells transfused
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have been transfused? It was quickly realized that the units, having been pooled and
relabeled, no longer retained the information from the bags in which they were fro-
zen. There was no information from the individual units in the pool available at the
bedside, so the pre-transfusion bedside check could only confirm that the label on
the pooled product matched the patient’s information.

While staff on the patient’s unit were looking into the product administration
phase of this event, the laboratory was working to determine how this mistake could
have occurred. The technologist was experienced, having performed this procedure
hundreds of times with no ill consequence. Working backwards in time, he recalled
that during the thawing process he hadn’t checked the tags on the bags themselves
against the labels on the canisters from which they were removed. He also did not
ask for a “second person check.”

Causal Analysis Method

The method used to perform a root cause analysis in this chapter is known as causal
tree or fault tree building. This technique provides a structured, standardized method
for uncovering underlying actions, circumstances, and decisions that contributed to
an event in question. The tree provides a visual representation of an event which
includes all possible causes gathered during the investigation process [13]. The con-
sequent or discovery event is at the top of the tree and is described in terms of the
event’s consequences—harm, no harm, or a near miss event (an event that could
have reached the patient, but was prevented by a barrier). The branches of the causal
tree are constructed of precursors which reveal what “set up” the consequent event.
Precursors are displayed in both logical and chronological order proceeding across
and down the tree. By continuing to ask “why” at each step on each of the tree’s
branches, all relevant precursors and the root causes of the event are revealed. Root
causes are indentified in the bottom boxes of each branch of the tree, and in these
examples are coded using the Eindhoven Classification Model —Medical Version
(also known as PRISMA) [14]. Causal trees provide a realistic view of how a sys-
tem is functioning, as well as facilitate the creation of effective and lasting
solutions.

Causal Analysis, Discussion, and Possible Solutions

In the causal tree that was built surrounding Case 1 (Fig. 11.2), the consequent event
is described as “Patient A received stem cells labeled for Patient B (one of four
units, pooled).” As described, this active error occurred after many preceding, latent
events had occurred. Moving down the tree, we can see these latent factors as pre-
cursors leading up to the consequent event, as well as the root causes identified
along with their codes for classification and trending purposes (Table 11.2). The
following issues contributed to this event and were revealed by an investigation and
building of the causal tree.
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Table 11.2 Causal codes key (selected)

Causal classification

Definition

HRM
Human rule based:
monitoring

HRV
Human rule based:
verification

HSS
Human skill based: slip

ocC
Organizational: culture

OM
Organizational:
management priorities

oP

Organizational: protocols/
procedures

TD

Technical: design

Monitoring of process or patient status. An example could be a
trained technologist operating an automated instrument and
not realizing that a pipette that dispenses reagents is clogged.
Another example is a nurse not making the additional checks
on a patient who is determined as “at risk” for falls

The correct and complete assessment of a situation including
related conditions of the patient and materials to be used
before beginning the task. An example would be failure to
correctly identify a patient by checking the wristband

Failures in the performance of highly developed skills. An
example could be a computer entry error or skipping a patient
on the list for phlebotomy rounds

A collective approach and its attendant modes to safety and risk
rather than the behavior of just one individual. Groups might
establish their own modes of function as opposed to following
prescribed methods. An example of this is not paging a
manager/physician on the weekend because that was not how
the department operated; “It’s just not done”

Internal management decisions in which safety is relegated to an
inferior position when faced with conflicting demands or
objectives. This may be a conflict between production needs
and safety. An example of this is decisions made about
staffing levels

Failure resulting from the quality or availability of hospital
policies and procedures. They may be too complicated,
inaccurate, unrealistic, absent, or poorly presented

Inadequate design of equipment, software, or materials. Can
include the design of workspace, software, forms, etc. An
example is a form that requires a supervisory review that does
not contain a field for signature

Human Failure

When event investigations begin, they typically focus on a human error, which is
only one, and often the final component of a chain of actions and decisions that “set
up” the event to occur. Suggested corrective actions are then directed at changing
human behavior. But if we only look for human errors, we will miss seeing the tech-
nical and organizational system flaws, which are for the most part easier to fix than
are humans. As illustrated in Table 11.2, the Eindhoven Classification Model—
Medical Version of causes used in this case stresses a focus on technical and organi-
zational issues before turning toward the human’s role in the event. James Reason
has described two approaches to the problem of human fallibility: the person
approach and the system approach. The person approach focuses on the active
errors of individuals, blaming them for forgetfulness and inattention, while the
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system approach concentrates on the system’s “built-in” latent failures, focusing on
minimizing or eliminating them, and reinforcing defenses to avert errors or mitigate
their effects [15].

In laboratory settings, which are heavily focused on the individual, institu-
tions have traditionally relied upon the “blame and shame” and “blame and (re)
train” approaches for staff involved in events. Not surprisingly, these approaches
create strong pressure on individuals to cover up mistakes rather than admit to
them [16] and do nothing to fix the system flaws that set them up to make the
error [17]. Experts in the fields of error and human performance reject these
methods [18].

In this case it was quickly realized that the earlier labeling error was undetectable
to the nurses at the bedside. The pooled stem cell unit contained the contents from
the four canisters and had been labeled with the name that matched three of the
canisters and the patient’s wristband. The final check for the right blood product and
patient at the bedside is typically the “2-person, 3-way check” requiring active
verification of paperwork, product label, and patient identity carried out by two
qualified staff. In this instance, the checking procedure had been carried out properly.
However, this check is often performed improperly, incompletely, or not at all [9].
To account for the human in the process, particularly when distracted or interrupted,
bar-code labeling [19], radiofrequency identification tags (RFID) [20], and even
palm vein-scanning technology [21] are increasingly being utilized in patient
identification.

Safety Culture

As Reason points out, the quality of a reporting culture is contingent on its
response to error [11]. If its routine response is to blame, then reports will be few
and far between. However, if blame is limited to behavior which is in reckless
disregard of patient safety or is of malicious intent, then it is a component of a
“just culture,” is supportive of reporting and enhances the opportunity for organi-
zational learning [22].

In this case the technologist did not check his own work, nor did he ask for a
second-person review of his work. Although both of these verification steps were
part of the written procedure, he was the same technologist who had frozen the cells
on the day that they were harvested and believed there was little value in rechecking
his own work. He also had never before seen a discrepancy at this stage of the pro-
cess. Dekker has written about flawed systems and the dangerous complacency
resulting from the fact that “Murphy’s Law” is wrong, and that “What can go wrong
usually goes right,” prompting us to then draw the wrong conclusion [23]. In reality,
eventually things that usually go right will go wrong. We cannot afford to have a
safety culture that allows us to become “mindless” about our seemingly flawless
processes. “Nothing recedes like success” is an often quoted reminder of this cau-
tion [24]. In high reliability organizations (HROs) [25], staff regard success with
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suspicion and act mindfully, paying close attention to even weak signals in order to
detect a problem in its earliest stage.

The technologist did not ask for a second-person check of the canisters against
the labeled bags of stem cells inside them because the only other person present in
his department was the supervisor, and she had said that she was not to be inter-
rupted that morning. The technologist recognized that he was not following proce-
dure, but believed that it was acceptable. His diligence and vigilance had decreased
based on past experience, and he did not consider that an event of low probability
could occur.

What allowed this situation to occur? Organizational culture can play a signifi-
cant role in contributing to error. Organizational culture is characterized by both
visible behaviors and the more subtle values and assumptions that underlie them.
The cultural focus on individual autonomy, for example, seems to conflict with
desired norms of teamwork, problem reporting, and learning [26]. In this case, it
was not only acceptable for the supervisor to be unavailable by choice, but the
technologist also did not feel comfortable in going against her wishes to interrupt
her, even when it was called for by protocol. Westrum has defined culture as
“the organisation’s pattern of response to the problems and opportunities it
encounters” [27]. He states that leaders, by their preoccupations, shape a unit’s cul-
ture through their symbolic actions and rewards and punishment, and these become
the preoccupations of the workforce. The supervisor in this case sent a clear mes-
sage to staff, setting a culture that allowed, or even encouraged the tech to break
with procedure.

Safety culture is not easy to change. A group in the UK performed a literature
review covering the processes and outcomes of culture change programs and found
little consensus over whether organizational cultures are capable of being shaped
by external manipulation to beneficial effect [28]. Key factors that appear to impede
culture change are wide and varied. They concluded that while managing culture is
increasingly viewed as an essential part of health system reform, transforming cul-
tures that are multidimensional, complex, and often lacking leadership is a huge
task. Other studies have shown that culture change is slow and difficult, but possi-
ble. Moving toward high reliability, including preoccupation with failure, reluc-
tance to simplify interpretations, sensitivity to operations, commitment to
resilience, and deference to expertise can push an organization’s culture in the right
direction [25].

Developed by the Department of Defense’s Patient Safety Program in collabora-
tion with the Agency for Healthcare Research and Quality, TeamSTEPPS is a sys-
tem that has proven to be one solution in improving safety culture [29]. It is an
evidence-based system designed to improve communication among healthcare pro-
fessionals by integrating teamwork principles into all areas. TeamSTEPPS has been
shown to facilitate optimization of information, people, and resources, resolve con-
flicts and improve information sharing, and eliminate barriers to quality and safety.
Communication and teamwork between the transfusion service and the nursing
department, for instance, can go a long way in reducing sample collection errors.
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A second-person review of one’s work, often performed by a passive visual check,
is a common approach in transfusion medicine in both detecting and preventing
error. However, passive checks have significant potential for distraction, and dual
responsibility does not necessarily enhance human performance. In fact, in a system
where two people are responsible for the same task, neither person feels truly
responsible. Paradoxically, such safety procedures may provide less, rather than
more assurance [30].

Various views exist concerning the value of redundancy. Normal Accident
Theorists (NATs) argue that adding redundancy can increase the complexity of a
system, and efforts to increase safety through the use of redundant safety devices
may backfire, inadvertently making systems fail more often and creating new cate-
gories of accidents [31]. Sagan describes the phenomena of “social shirking,”
another way in which redundancy can backfire. Diffusion of responsibility is a com-
mon phenomenon in which individuals or groups reduce their reliability in the
belief that others will pick up the slack. In transfusion services, backup systems are
often humans that are aware of one another. Awareness of redundant units can
decrease system reliability if it leads an individual to shirk off unpleasant duties
because it is assumed that someone else will take care of it [32].

On the other hand, High Reliability Theorists (HRTs) believe that duplication
and backups are necessary for system safety. Redundancy in High Reliability
Organizations (HROs) takes the form of skepticism, in that when an independent
effort is made to confirm a report, there are now two observations where there was
originally one. Redundancy involves doubts that precautions are sufficient and wari-
ness about claimed levels of competence. HRTs believe that all humans are fallible
and that skeptics improve reliability [33].

A slight modification of the traditional two-person check, however, has the
potential to resolve this issue. It has been estimated that the average failure rate of
error detection by one person passively checking another person’s work after the
fact is as high as one in ten. But the failure rate in a two-person team with one per-
son performing, and the second person monitoring, and then switching roles, is
approximately one in 100,000 trials [34].

Human Factors

The investigation also showed that the technologist would have been much more
prone to ask for the second person check if there was a distinct place for that per-
son’s sign-off on the form. Forms and records can and should be designed to effec-
tively control potential mistakes [35]. Had there been a check-box and a place for a
signature, the omission would have been apparent, presenting itself in a way that
pointed out that the technologist did not follow procedure, and in retrospect perhaps
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he might not have made the same decision. Computerization of forms and records
can also be used as a tool to flag omissions.

The room in which the laboratory procedures were carried out had two separate
product processing areas. The investigation revealed that each patient’s stem cell
products were in their appropriate canisters, having been handled with appropriate
segregation. However, one of the units in one of the canisters was then labeled with
the incorrect patient information. The labeling of the blood bags was the critical
failure step in the process. The technologist had prepared the labels on a desk out-
side of the cell preparation areas. He believes that the labels were switched before
they were placed into their appropriate segregated areas for the labeling process.
This failure was compounded by a failure to check the blood bag label against the
canister label at the time the blood bag was placed into the container and lack of
required documentation of this verification. The potentially detectable error
remained undetected.

Knowing the potential risk of confusing products from different patients, the lab
had previously put into place the human factors “group or distinguish” rule [36],
segregating the areas for each patient’s products, but it was not sufficient in this
case. Perhaps if the protocol had called for the labels to be prepared in the segre-
gated areas, this error might have been avoided. Other human factor solutions could
have made this error visible. If, for instance, each patient’s information was printed
on a different color label, the error would have been made obvious before the units
were frozen and certainly before they were pooled.

Process

Methods utilized to intercept errors should appear as far upstream in the process as
possible. The paperwork/blood bag reconciliation which ultimately made the error
visible occurred too late in the process to prevent the incorrectly labeled stem cells
from being transfused. It is clear that the additional time to perform this reconcilia-
tion in the laboratory before the units are released to the patient is warranted. This
way of thinking reminds us once again that patient verification processes may be
needed everywhere, not just at the bedside [37].

Case 2: Red Blood Cells Almost Transfused to Incorrect
Patient (Near Miss Event)

Clinical Summary

Mr. Sebastian Michaels is a 62-year old who was admitted to the hospital for a
Streptococcus pneumonia infection and anemia secondary to chronic lymphocytic
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Fig. 11.3 Case 2 Timeline—Red blood cells almost transfused to incorrect patient

leukemia. At 11:45 P.M., an intern was rotating onto his shift. He was briefed via
verbal handoff by the resident whose 24-h shift was ending, and he began reviewing
charts in preparation for his 12 A.M. start. The departing house staff had said to
“keep an eye” on Mr. Michaels, as his lab results from earlier in the day showed a
hemoglobin level of 7.0. The receiving intern, however, “heard” the name Michael
See, another patient on the same unit with whom he was familiar. The intern went to
the computer and began to look up Mr. See’s latest hemoglobin level, when he was
interrupted by his cell phone ringing. The call was brief, and he turned his attention
back to the computer. He proceeded to order two units of packed red blood cells for
Mr. See without having looked up the hemoglobin value or seen the display of the
normal value in the computerized physician order entry (CPOE) system. He then
went on with his chart reviews (Fig. 11.3).

Preliminary Investigation

Investigation showed that the verbal handoff coupled with the cell phone interrup-
tion and compounded by inexperience and lack of sleep all came together in the
near-transfusion of an incorrect patient with a normal hemoglobin level. The intern
did not specifically look up the patient’s hemoglobin level. Although it is presented
in a dialog box when ordering blood, one additional click of the mouse constitutes
acknowledgement of the value, and the “warning” is in essence overridden. The
intern did not remember seeing the dialog box.

From this point on, the error in patient selection became “silent.” The blood bank
was notified of the order but does not routinely check hemoglobin levels. The labo-
ratory technologist, therefore, did not have any indication that the order was placed
on an incorrect patient. The blood units were delivered to the patient’s floor, where
an astute nurse recognized the error.
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Causal Analysis, Discussion, and Possible Solutions

In building the causal tree, the consequent event was determined to be “patient
almost received a unit of blood intended for another patient.” As the question
“why?” is asked and we move down the causal tree, we see both the latent and active
conditions that led to this near-miss event illustrated pictorially (Fig. 11.4). The bot-
tom boxes of the tree represent the root causes of the event and beneath them are the
associated causal codes (Table 11.2). The following issues were revealed through a
thorough investigation and building of the causal tree.

Communication and Handolffs

Communication is a taken-for-granted human activity that is recognized as important
once it has failed [38]. Recognition and reporting of the potential for error in com-
munication and the clinical handoff process has exploded in recent years. Handoffs
involve the transfer or reassignment of patient care and all associated responsibilities
from one person or team to another. In our complex healthcare system, there are
many handoffs and associated opportunities for errors. Patients are transferred from
unit to unit, from one clinical discipline to another, between procedural areas, and
among providers of care. Of the 936 sentinel events reported to the Joint Commission
in 2009, and 802 reported in 2010, communication was identified as a root cause in
612 and 661 events, respectively [39]. A study involving interviews with residents
about their routine activities and the medical mishaps in which they recently had
been involved demonstrated that communication failures were an associated or con-
tributory factor in 91 % of mishaps [40]. Critical, but less often considered or studied
issues are handoffs/transfers of patient-related information to and from laboratories.

This hospital did not have a specific policy or procedure regarding verbal hand-
offs of patient-related information. Further investigation showed that this policy
deficit also existed in the blood bank and had been a recognized past source of com-
munication errors concerning blood product orders as well as communication of test
results. As a possible solution, many recommend a check list (i.e., of critical patient
information) for use in the handoff process [41]. However, in this case a check list
might not have prevented the error. There is a large gap that separates hearing from
actual listening, and seeing from actually comprehending. While the departing resi-
dent verbalized the name “Mr. Michaels,” the receiving intern had another patient,
Michael See, on his mind as Mr. See had received a blood transfusion the previous
day. Cognitive psychology has shown that as humans, we sometimes see what we
expect to see rather than what is actually there. Our perceptions may be biased by
our expectations [25]. We can derive from this that we also sometimes hear what we
expect to hear, rather than what was actually said.

Many studies have shown that the use of “read-backs,” the repeating by the lis-
tener of what was said, may be one of the best means to improve verbal communica-
tion issues. The College of American Pathology requires that a caregiver is
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immediately notified of critical laboratory results or “panic values.” In a study that
looked at 822 telephone calls to communicate such results and to ask for a read-
back, 29 errors (3.5 %) were detected. These errors included incorrect patient name,
test result, specimen or test, and refusal to repeat the message. Each call required an
average additional 2.8 seconds to ask for and receive a read-back [42]. Another study
analyzing communication breakdowns resulting in injury to patients found that most
failures were verbal, involving only a single transmitter and a single receiver, and
misinterpretation of transmitted information [43]. They concluded that these charac-
teristics suggest that the standard use of read-backs could improve communication.
This would in turn improve patient safety. So why does communication continue to
be such a common issue? One author questioned whether these issues should be
described as “low hanging fruit or herding cats?”” Both descriptions seem fitting,
since while appearing to be potentially and easily “fixable,” communication will not
improve without serious attention and likely redesign of systems at the many inter-
faces where risk has been demonstrated [44], importantly including the laboratory.

Work Hours, Shifts, and Experience

Residents are called upon to make many critical decisions. In this case, the handoff
took place between two tired residents at midnight, one coming off of a busy 24 hour
shift, and the other just beginning his shift in the middle of an 80 hour workweek. In
July 2003, the Accreditation Council for Graduate Medical Education released new
resident duty hour standards, limiting residents to an 80 hour workweek, stating that
it would provide a “working environment that is conducive to learning” [45]. When
surveyed, residents reported that while decreasing hours decreased fatigue, continu-
ity and safety of care were factors that were negatively affected [46]. Standards that
were meant to increase patient safety may, in some circumstances, contribute to prob-
lems by fragmenting care. In addition, physician training in transfusion medicine has
been shown in studies to be sorely lacking [47, 48], with the majority of transfusion
decisions being made by clinicians without formal training or having only received a
single lecture. These studies showed marked knowledge deficits in transfusion medi-
cine amongst hospital-based residents and physicians. Though this deficit has been
known for many years, not much progress has been made in this area [49].

We should also consider that transfusion service technologists on the “grave-
yard,” or midnight shift are frequently those without enough tenure to be on the
coveted day shift and are therefore the least experienced, often working alone or
with a skeleton staff.

Interruption

In this hospital as in many others, cell phones are used as a primary source of com-
munication for house staff and others. Though frowned upon by management, often
the same cell phone is used for business and personal, urgent and nonurgent matters,
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and is frequently a cause of interruption. The omission of a step due to interruption
of a well practiced routine, a skill-based error, is not an uncommon active failure
[50]. These skill-based errors, or “slips,” occur when attention is drawn but then
followed by the lack of a subsequent intentional check, with the interrupted auto-
matic activity smoothly resuming but at the wrong place. Skill-based errors are also
commonly caused by the process of multitasking, when attention is not truly con-
centrated on any one task [51]. Particularly in this growing electronic age of cell
phones, beepers, alarms, email, texting on-the-go, etc., interruptions are becoming
a particularly frequent occurrence in human—computer interactions. Interruption
rates are approaching 30 % of all clinical communication [52].

Interruptions and distractions play a major role as a cause of error in the transfu-
sion service. Telephone calls about blood status, buzzing beepers, clinicians drop-
ping in, noisy equipment, and ringing instrumentation alarms do not create an
environment conducive to concentration [9]. In the medication process, an innova-
tion to deal with distractions is a “quiet zone” for medication retrieval and prepara-
tion where staff may not be interrupted, and the wearing of a red vest or sash
signaling “do not disturb” to others. In addition, “quiet zone” signs may be posted
on medication room doors and above medication-dispensing machines to remind
others of the issue. Perhaps similar methods may be employed during various steps
in the transfusion medicine process.

Conclusion

Due to the possible implications of blood administration, transfusion medicine has
been on the forefront of safety innovation in health care. The reduction and elimina-
tion of numerous clinical hazards has been demonstrated over many years. Although
there is still a heavy reliance on procedural methods in the essentially manual steps
constituting the phases of the transfusion chain, recognition of this continued vul-
nerability has led to increased attention to the transfusion process itself. An encour-
aging exemplar of this current phase of enhancing the safety of transfusion is the
creation of the new role of hospital transfusion safety officer to assist in the effort
and advancement of monitoring, identifying, and resolving conditions that may
lessen safety.

Key Lessons Learned

* There has been a shift in transfusion medicine safety from a sole focus on disease
transmission and clinical consequence to attention to error-prone process issues.

 In transfusion medicine, we tend to focus on the human error which is only one
component of an event. We need to look beyond the human for the contribution
of system flaws.
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* A culture of safety must be nurtured, including reporting and analysis as a criti-
cal component. This culture should cross barriers between the transfusion medi-
cine department and others, including handoff processes.

e Transfusion medicine is highly complex, with many opportunities for redun-
dancy. Normal Accident Theorists believe that redundancy can increase system
complexity, while High Reliability Theorists are skeptics, and think that two
observations are better than one.

* Designing transfusion medicine processes with human factors in mind will
reduce the possibility of errors occurring.

e Causal tree building provides a realistic view of how a system is functioning, as
well as facilitates the creation of effective and lasting solutions. It can be particu-
larly useful in transfusion medicine, as it looks at processes beyond the walls of
the laboratory.
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Chapter 12
Hospital-Acquired Infections

Ethan D. Fried
“Not to err at all...is above the wisdom of men; but it is part of
a prudent and good man, to learn from his errors and
miscarriages, to correct himself for the future.”
Plutarch
Introduction

Hospital-Acquired Infections (HAIs) are infectious complications of care in
health-related institutions including hospitals, nursing homes, rehabilitation facili-
ties, and anywhere else patients are cared for. HAIs typically are the result of a
breach of the body’s normal barriers to infection in an environment where power-
ful antibiotics are frequently used. The resultant infection, therefore, is often
caused by an organism that is resistant to antibiotic agents and requires even more
powerful (and more costly) antibiotics to be used. HAIs account for $6.65 billion
of annual healthcare expenditures in the US [1] and in one study of 5 ICUs,
extended ICU stays by an average of 5.3 +/— 1.6 days [2]. They are also responsi-
ble for up to 99,000 patient deaths every year in US hospitals [3].

In 2008 the Center for Medicare and Medicaid Services (CMS) classified
hospital-acquired central line infections, ventilator-associated pneumonias, and sur-
gical wound infections as “never events” and additional payments to hospitals for
these complications were stopped. In 2009, hospital-acquired Clostridium difficile
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colitis was added to this list. Prior to this many institutions viewed HAIs as unpre-
ventable complications; a low percentage of these were tolerated and even expected.
By not allowing to be paid for the extra bed-days and other resources needed to treat
these infections, healthcare facilities have reinvigorated their efforts to avoid even a
single HAI.

Case Studies

Case 1

Clinical Summary

Four days ago, an 84-year-old man named Charles Frost was sent from the Blessed
Virgin nursing home to Central Valley Hospital (CVH) for fever and severe diar-
rhea. Before the transfer, he was treated for fever related to a deep sacral decubitus
ulcer with oral sulfamethoxazole and trimethoprim for 10 days at the nursing home.
His white blood cell count went from 10 x 10° per L, declining to 2 x 10° per L
within 5 days on oral antibiotics. Four days ago he was noted to have voluminous
diarrhea which prompted the transfer. On the day that the diarrhea was noted his
white blood cell count had soared to 22 x 10° per L.

At the hospital, the patient was diagnosed with presumed Clostridium difficile
colitis. He was placed on contact isolation and was admitted to an isolation room
at the end of the corridor. Stool samples were collected and sent to the lab facility
for C. difficile antigen testing and oral metronidazole was prescribed. After four
days of unremitting diarrhea and attempted fluid resuscitation Mr. Frost died in
his bed.

That very same day, two other elderly patients on the same floor began to have
diarrhea. A root cause analysis (RCA) was requested by the hospital’s infection
control director.

Root Cause Analysis

Hospital procedures for cases of C. difficile colitis were to place the patient on con-
tact isolation in a private room with a vestibule that had its own sink and antimicro-
bial soap dispenser. There were only four such rooms in the hospital at each end of
the corridors on the third and the fourth floors. A supply of yellow impermeable
gowns and gloves in three sizes were to be placed on a rolling table outside the door
of the room. The isolation rooms were to be stocked with their own stethoscopes,
blood pressure cuffs, and thermometers so that this equipment would not be carried
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Fig. 12.1 Stem and leaf diagram for Case 1

from one isolation patient to another. Green placards would be placed on the door
of the room indicating that the patient within was on contact isolation and warning
visitors to see the charge nurse before entering the room.

In the RCA it was noted that over the last year or so, so many stethoscopes had
disappeared and so many blood pressure cuffs had worn out that this equipment was
rarely available for the use of each isolation room alone. Each staff member devel-
oped different techniques for using equipment that was shared with other patients.
Some wiped the equipment down with alcohol wipes. Others placed the chest piece
of their own stethoscope into a latex glove to use it for an isolation patient. None of
these techniques were considered standard processes nor did the infection control
department sanction them.

Central Valley Hospital used an old call bell system for patients to use when call-
ing for help. In many cases when Mr. Frost had pushed his call bell, the nearest
nurse simply popped her head into the room to ask what the problem was. If the
problem involved some service to be performed the nurse would normally step out
and don the protective gear before going back in to assist him. But it was known that
sometimes gloves or a gown alone or no barrier equipment at all was used.

The Internal Medicine resident who sat in at the RCA stated that if a team was
behind in their rounds and there were no gowns on the cart outside the room that
they would go in to the room any way in the interest of time and to be as thorough
as possible in following up their work with patients. Furthermore, the resident did
not know that alcohol-based hand sanitizer alone was insufficient to eliminate
C. difficile spores.

In the end, the RCA committee concluded that C. difficile had been spread from
Mr. Frost to the other two patients because of multiple failures of infection control
procedure (Fig. 12.1). As a result it was decided that central sterile technicians
would visit each of the four isolation rooms as part of their daily rounds of the
nurses’ station supply rooms to make sure that they were stocked with enough
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gowns, gloves, and that there were isolation-designated equipment available and
visible in each of the rooms. All nurses were required to review infection control
procedures through in-service presentations at each shift over the next week.
Residents would also be required to review infection control procedures as part of
the credentialing process whenever a new resident rotated through from the univer-
sity hospital.

Red masking tape was used to create a box that extended two feet into each isola-
tion room. All staff was informed that if they needed to merely speak to a patient in
isolation, they could do so without gowning and gloving as long as they stayed in
this box. This made a clear distinction between a quick question and a full contact
with the patient inside [4].

Finally, an addition to the C. difficile policy was made which included a red sign
to be placed on the alcohol-based hand sanitizers outside a C. difficile patient’s
room informing all workers and visitors that washing with soap and water at the
sink was necessary after contact with the patient inside.

Case 2

Clinical Summary

John Russell was brought by ambulance to the Emergency Department of the St.
Joseph’s Medical Center after vomiting a large amount of blood in the subway. The
patient was a 42-year-old man with a long history of intravenous drug use. Five
years ago he had been diagnosed with Hepatitis C and was then lost to follow up.
At the time of presentation he was severely dehydrated and peripheral venous access
could not be established. A right femoral central venous line was inserted during
the emergency upper endoscopy that diagnosed the patient with bleeding esopha-
geal varices. The varices were sclerosed during the procedure. After 12 h in the
Emergency Department, 4 units of transfused packed red blood cells and a continu-
ous drip infusion of somatostatin, Mr. Russell was stable enough to be sent to a bed
on the regular patient care unit. The patient did well over the first four days of his
hospitalization. He was treated with lactulose for his hepatic encephalopathy and
his blood counts were monitored twice per day. On hospital day five a student nurse
asked about the dressing over the patient’s right groin. She also recorded a fever of
39.5 °C. The patient’s team of resident physicians pulled the old femoral central
line out and sent the tip of the line for culture. Blood cultures were also taken from
the patient prior to starting intravenous gentamicin and vancomycin. Within 24 h
the blood and the line tip were growing Staphalococcus aureus which was found to
be resistant to methicillin by the microbiology lab.

The infection controlnurse, upon learning of the methicillin-resistant Staphyloccus
aureus (MRSA) line tip and positive blood cultures, requested an RCA.
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Fig. 12.2 Stem and leaf diagram for Case 2

Root Cause Analysis

The RCA in this case revealed several failures of established protocols (Fig. 12.2).
The patient was originally brought to the trauma room of the Emergency Department.
Owing to his hypotension and the history of hematemesis a reliable intravenous line
needed to be rapidly established so that fluid and blood resuscitation could be initi-
ated. As the gastroenterology team was working at the patient’s head, the femoral site
was chosen for the central line. The patient was admitted to the medical service and
was immediately attended to by the “night medicine” team. There was not much for
the team to do, however, because the senior resident responsible for screening patients
into the Intensive Care Unit was working hard on the patient to stabilize him so that
he could be transferred to a regular medical bed instead of a critical care bed. By
morning, the night medicine team, which passed the care of the patient to the floor
team, had met him only briefly and had examined him in a most rudimentary way. In
their hand-off, the night medicine team had failed to mention the femoral line.
Upon taking over the care of this patient, the floor team placed a large bore
peripheral line and took patient’s history. Since there was already a full history and
physical exam written by the night medicine team in the chart, the floor team intern
just listened to the heart and lungs and examined the patient’s abdomen. It was
determined that the team treating Mr. Russell on the medical floor was not even
aware that a femoral central line was present. They were giving fluids and medica-
tions through the 20 gauge peripheral line in the patient’s left forearm which they
established after he was transferred to the floor from the emergency department.
The floor team intern had not even exposed the groin. Indeed, although shift after
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shift of nurses worked with the patient and even when the capped off groin line was
detected under a dressing there were no questions asked about it or any attempt to
determine if it should be removed.

It was not until the student nurse found the line and noted the fever that everyone
was finally alerted to the fact that this emergently placed central venous catheter
was still in the patient’s groin and that a line infection had been established.

The failure was as much one of the faulty communications between departments
as it was a breach of the hospital’s policy on discontinuing emergent femoral central
lines as soon as patients were stabilized.

In order to prevent a future occurrence of this sort of mistake, a standardized
electronic handoff tool was developed when patients were transferred from the
Emergency Department to an inpatient team. The tool had a section embedded in it
for an accounting of all catheters, when they were inserted and whether they should
be replaced or discontinued. This “line review” eventually made its way into every
hand-off tool in the hospital, even when stable patients were being covered by an
on-call team for a few hours. It became the principle method by which all catheters
were tracked and pulled or replaced when no longer needed or when the lines were
deemed contaminated.

As part of a general review of central line procedures, two additional programs
were put into place. central line-associated bacteremia (CLAB) prevention kits were
assembled by central sterile services and placed in every nursing unit utility room.
These kits contained all of the equipment needed to place sterile central lines includ-
ing full-length sterile gowns, large fenestrated drapes, chlorhexidine sponges, a
suture kit, and clear impermeable dressings. The existence of these kits would elim-
inate the need for clinicians to search for each of the components and lessen the
likelihood of lapses or making due with inadequate equipment.

Finally, the residency program at the university hospital had recently instituted a
required simulation exercise for all residents to learn maximal sterile precautions.
This was based on a recent report that suggested that this sort of training could pre-
vent many central line infections [5]. Six months later, the “line review,” CLAB
prevention kits, and simulation training were credited with a 25 % drop in line
infections documented by the infection control team.

Discussion

Background

Before there was a patient safety movement there was infection control. Indeed it
was the 1840s when Oliver Wendell Holmes and Ignaz Semmelweis, before the
discovery of germ theory itself, independently recognized that the hands of physi-
cians could transmit some agent from the autopsy table to the womb of expectant
mothers during obstetrical examinations that resulted in puerperal sepsis and mater-
nal death. Semmelweis demonstrated that rinsing the hands in a mixture of
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chlorinated lime dramatically reduced the number of maternal deaths [6]. Soon
thereafter we find James Young Hamilton discovering the epidemiology and pre-
vention of surgical site infections and in 1865 Joseph Lister pioneering the use of
antisepsis in orthopedic surgery [7].

In 1962, Mortimer and his colleagues demonstrated that the hands of medical
personnel transmitted S. aureus in a neonatal unit and that hand hygiene with hexa-
chlorophene prevented such transmission [8].

Modest measures in infection control followed in the 1970s but interestingly it
was the concern for healthcare workers in the 1980s and the risk of transmission of
the Human Immunodeficiency Virus and Viral Hepatitis B from patients to health-
care workers thatreally got infection control going [9]. Indeed it was the Occupational
Safety and Health Administration (OSHA) that required hospitals to protect work-
ers from these pathogens in 1991 rather than any set of regulations that protected
patients. By 2003 the Joint Commission for the Accreditation of Healthcare
Organizations (TJC) launched an infection control-related sentinel event alert and
put institutions on notice that deaths and major morbidity related to nosocomial
infections were to be treated as sentinel events and investigated by a team of health-
care professionals and that systemic steps be taken to prevent such events [10].

Infection Control as a Multidisciplinary Team-Based Enterprise

Thus it can be said that infection control was the first aspect of patient safety that
utilized the modern quality improvement team-based approach. Clearly, the success
or failure of infection control in hospitals and other healthcare environments rests
on the effectiveness of the infection control team. Recommendations made by Haley
and Quade et al. in 1980 in a study of the efficacy of nosocomial infection control
described the components of the modern infection control program. They reported
that an effective team must (1) monitor HAIs and give feedback to workers, (2)
institute best practices with regard to sterilization, disinfection, asepsis, and the
handling of medical devices, (3) include an infection control nurse and a physician
epidemiologist or microbiologist with special skills in infection prevention [11].
As with any quality improvement process, systematic solutions are more effec-
tive than individual reminders and staff education projects. The most effective solu-
tions generally work behind the scenes and are so integral to a process as to be
harder to perform incorrectly than correctly or they are forced functions which liter-
ally do not allow step “B” to be performed until step “A” is completed. These solu-
tions, sometimes called “change concepts” can be as simple as removing a wasteful
test from a preprinted laboratory order form. By making physicians write in the
name of the test rather than just checking a box, the frequency of ordering this
wasteful test is reduced [12]. Designing forced functions into a process is part of the
science of human factors engineering. These activities are deliberately “baked-in”
to a process to insure that lapses do not occur. The classic example of a forced func-
tion outside of medicine is the engineering advance that does not allow a car to be
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placed in reverse unless the brake pedal is depressed [13]. Antibiotic stewardship is
a form of forced function in that one cannot obtain an overused or otherwise risky
antibiotic without specifically consulting with an expert who makes sure that the
criteria for using it are met.

Comprehensive Unit-Based Safety Program

In 2003 researchers from Johns Hopkins University led by Peter Pronovost imple-
mented a system in the intensive care units in 127 hospitals in Michigan in what
came to be known as the Michigan ICU project. The system was comprised of a
Comprehensive Unit-based Safety Program (CUSP) and the Central line-associated
bloodstream infection (CLABSI) bundle and it effectively reduced CLABSI rates to
zero. In 2008 the Agency for Healthcare Research and Quality began to fund a
nationwide expansion of CUSP. Today over 750 hospitals across 44 states and ter-
ritories utilize the “CUSP: Stop BSI” program and have achieved sustained decreases
in CLABSI of 33 % or more. The percentage of participating institutions with zero
CLABSI over a 3 month period is now 69 % [14].

The CUSP system is comprised of five steps:

Step one is to educate the staff of a patient care unit on the science of safety train-
ing. This training includes an understanding that patient safety is ultimately a prod-
uct of a system of care and not the effect of any one person. The training also creates
a framework of standardized work, checklists, and open discussion about mistakes.
This education includes safe design as it applies to both technical work and team-
work. Finally, the training makes the point that teams can only be effective when
there is diverse and independent input from all members.

Step two is to identify defects in patient safety from a variety of sources includ-
ing surveying the staff.

Step three sets up partnerships between unit staff and senior hospital leadership
in order to improve communication and provide resources to staff to mitigate identi-
fied risks. Staff are held accountable for implementing risk reducing measures.

Step four is to implement a series of rapid cycle projects to reduce risks. Each
project triggered by events must identify (1) what happened, (2) why it happened,
(3) what was done to reduce risk, and (4) how it is known that risks were actually
reduced. The expectation is that staff will complete one project per month.

Step five is to implement unit specific teamwork tools to improve teamwork,
communication, and patient safety systems.

Hand Washing Video Surveillance

Although hand washing was historically the first proven measure to fight HAIS, it
remains to this day one of the hardest safeguards to enforce in clinical settings.
Healthcare workers’ average adherence to hand washing is approximately 40 %
based on an oft-cited systematic review [15]. Although biologically inferior to
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thorough soap and water hand washing, hand disinfection with alcohol-based, self-
drying hand rubs, gels, and foams is thought to improve the adherence to any sort of
disinfection routine as to make it a superior strategy to reduce the transmission of
infection [15]. Even with the ubiquitous placement of alcohol-based hand rub dis-
pensers, the best proven measurement of hand hygiene practices and enforcement is
direct and video surveillance [16, 17]. Other metrics of compliance include the con-
sumption of hand hygiene material and dispensers that count the number of actua-
tions. Studies have shown, however, that one of the strongest motivators of hand
hygiene adherence is the role modeling of senior clinicians [18].

Device Utilization Ratio

In 1970, the Center for Disease Control established the National Nosocomial
Infections Surveillance System (NNIS) to monitor data on the incidence of nosoco-
mial infections. In 1988 definitions for each type of nosocomial infection were pub-
lished [19]. Then in 1997 the NNIS created an index to monitor these infections
which would allow institutions and health agencies to compare relative rates of
device utilization and device-associated infections [20]. This measurement, known
as the device utilization ratio (DUR) and the device-associated infection rate, estab-
lished a standard unit for monitoring hospital-acquired infections due to devices.
The DUR compares the number of devices used in a population expressed as per-
centage of patients in that population. The device-associated infection rate is the
number of infections per 1000 device days. The DUR incorporates a time period, a
patient population (whole hospital, ICU, NICU, etc.), and the specific device being
monitored. For example in a specific ICU in the first week of January there are 12
patients on Monday, 10 on Tuesday, 11 on Wednesday, 9 on Thursday, 11 on Friday,
and 12 each on Saturday and Sunday. During that week 4 patients had central lines
(defined as any catheter having its termination close to the heart) in place on
Monday, 3 on Tuesday, 5 on Wednesday, 3 on Thursday, 3 on Friday, 4 on Saturday,
and 2 on Sunday. The DUR therefore is (4+3+5+3+3+4+2)/(12+10+11+9+1
1+12+12)=24/77=31 %. If during that time 3 CLABSI are detected, the CLABSI
rate is 3 x 1,000/24 =125 infections per 1,000 device days.

The DUR can be seen as a surrogate for disease burden or severity with higher
percentages implying a sicker population. The device-associated infection rate can be
seen a measure of a hospital’s success in preventing infections with lower numbers
usually associated with better compliance with infection avoiding protocols [21].

C. difficile Antibiotic-Associated Diarrhea

In the first scenario, stocking of the barrier supplies near the isolation rooms had
been an intermittent, added on responsibility of the nursing staff who lacked access
to supplies if they were not present in the utility storeroom. Rather than waiting for
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Table 12.1 CLABSI bundle to prevent central line infections

Hand hygiene
Maximal barrier precautions upon insertion
Chlorhexidine skin antisepsis

Ea NS

Optimal catheter site selection, with avoidance of the femoral vein for central venous access
in adult patients
5. Daily review of line necessity with prompt removal of unnecessary lines

a nurse to note a shortage of supplies and informing the charge nurse who then
placed an order with supply, who then brought the supplies to the utility room from
where they would be placed at the isolation room by the nurse, the responsibility to
monitor and replace isolation supplies was left directly to the supply technicians
eliminating several steps in the process. Changes in work flow to make things safer,
more efficient, and less wasteful are typical of a relatively new concept in healthcare
management called Lean Design [22].

Although it is clear that the education of staff alone is insufficient to insure prog-
ress, timely reminders and visually arresting warnings may be helpful. In the case
of the “red square” just inside the doorway to isolation rooms and the red labels on
alcohol-based sanitizer dispensers, the reminders come just at the time they are
needed to make the staff more aware of the steps to avoid cross contamination.

Central Line-Associated Bloodstream Infection

In the second scenario, a coordinated approach was again employed. In this case, a
forced function was built into the electronic handoff procedure that required the
user to address all catheters that were placed into the patient. Users would not be
able to save or transmit a “signout” in the electronic system unless they addressed
these catheters.

At the same time, a team approach needed to be applied to the placement of cen-
tral lines. Essential components of the CLABSI bundle were the use of hand hygiene
prior to beginning the procedure, maximal barrier precautions when placing the
line, avoiding the use of the femoral site for insertion, the daily discussion of the
ongoing use of the central line, the use of an insertion checklist, and the promotion
of a culture of safety for patients [23] (Table 12.1). In addition, the training of resi-
dents using simulation with close direct observation and feedback to ensure proper
sterile precautions helped to standardize the way they were taught to do the proce-
dure [5].

While the use of the CLABSI bundle and central line insertion checklists clearly
reduce infections in short-term use catheters, many medically necessary catheters
are designed for long-term use defined as longer than 10 days. To prevent infections
associated with these catheters, a strategy to reduce the formation of intraluminal
biofilm must be used. Factors that have been proven to reduce the growth of
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Fig. 12.3 Routes for central venous catheter contamination with microorganisms. Potential
sources of infection of a percutaneous intravascular device (IVD): the contiguous skin flora, con-
tamination of the catheter hub and lumen, contamination of infusate, and hematogenous coloniza-
tion of the IVD from distant, unrelated sites of infection.HCW: health care worker (Source: Crnich
CJ, Maki DG. The promise of novel technology for the prevention of intravascular device-related
bloodstream infection. I. Pathogenesis and short-term devices. Clin Infect Dis. 2002 May
1;34(9):1232-42)

intraluminal biofilms include hand hygiene when accessing ports, adequate disin-
fection of ports, use of split septum rather than mechanical valve needleless connec-
tors, and the replacement of administration sets and add-on devices no more
frequently than the manufacturer recommended rate unless contamination occurs
[24] (Fig. 12.3).

Catheter-Associated Urinary Tract Infections

The primary way to prevent catheter-associated urinary tract infections (CAUTIs)
seems to be to avoid or limit the use of indwelling urinary catheters. CAUTISs repre-
sent up to 40 % of HAIs but their consequences vary greatly. Asymptomatic CAUTIs
are rarely associated with adverse outcomes and generally do not require treatment.
Bacteriuria and pyuria associated with fever or other urinary tract symptoms,
however, can lead to renal failure and sepsis and must be treated accordingly.
Strategies for the avoidance of CAUTI include alternatives to indwelling urinary
catheters like intermittent catheterization, the use of condom catheters, avoiding
bladder irrigation, and the monitoring of bladder with portable ultrasound
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Table 12.2 The bladder bundle: the ABCDE for preventing CAUTI

Adherence to general infection control principles like hand hygiene and sterile insertion
Bladder ultrasound to monitor for the need for catheterization

Condom catheters and other alternatives to indwelling catheters like intermittent catheterization
Do not use indwelling catheters unless absolutely necessary

Early removal of catheters using a reminder or other nurse-initiated removal protocols

equipment. It is recommended that when catheters must be used as in patients with
obstructive or functional urinary retention, urinary incontinence in the setting of
sacral decubiti or other perineal skin wounds or when urine output must be moni-
tored continuously that the catheters be placed under sterile conditions and removed
as soon as possible. As with central intravenous lines a bladder bundle can reduce
the number of CAUTI [25] (Table 12.2).

Ventilator-Associated Pneumonia

Healthcare-associated pneumonia (HCAP) and ventilator-associated pneumonia
(VAP) account for up to 15 % of HAIs and are associated with as many as 36,000
hospital deaths. Although there is no gold standard for establishing a diagnosis of
HCAP, it is generally thought that any pneumonia that develops more than 72 hours
into a hospitalization falls into this category. The chief reason for this is that the
oropharyngeal flora of hospitalized patients tends to change after 72 hours to gram
negative and other resistant organisms. Small amounts of this oropharyngeal flora
are thought to be aspirated causing HCAP and VAP. It is important for healthcare
providers to recognize that intubation with an endotracheal tube and feeding with a
nasogastric tube do not prevent microaspirations of oropharyngeal flora and in the
case of the latter, technology may even promote it.

Other factors that may promote HCAP and VAP include supine rather than semi-
recumbent positioning in patients who have altered mental status or who are intu-
bated and the use of proton pump inhibitors for acid suppression. As with other
HALI, a ventilator bundle or checklist has been shown to reduce morbidity and mor-
tality associated with ventilator-associated pneumonia [26].

The ventilator bundle is designed as much to reduce some of the complications
associated with VAP as it is to prevent the aspiration of infectious material. The
bundle is listed in Table 12.3. Included in the bundle is the peptic ulcer disease pro-
phylaxis, usually with a long-acting proton pump inhibitor (PPI). While the use of
PPI can theoretically allow for gastric bacterial overgrowth normally suppressed by
stomach acid and has been associated with the development of HCAP, the incidence
of stress-related ulcers in ventilated patient who develop pneumonia is high enough
and contributes to so much morbidity and mortality that it is considered safer that
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Table 12.3 The ventilator 1. Head of the bed raised to 30°
bundle to prevent VAPs 2. Daily sedative interruption and
assessment of readiness to extubate
3. Peptic ulcer disease prophylaxis
4. Deep venous thrombosis prophylaxis
5. Daily oral decontamination with
chlorhexidine

PPI be used routinely in ventilated patients. Similarly, the rate of deep venous
thrombosis (DVT) is higher in patients with VAP and therefore prophylaxis is
recommended in the absence of contraindications.

Of all the measures that have been attempted to remove infected material from
the oropharynx including regular tooth brushing, subglottic suctioning of the secre-
tions around the cuff of the endotracheal tube, and selective decontamination of the
digestive tract, oropharyngeal decontamination with chlorhexadine seems to be the
most powerful although the other measures are effective in some studies.

A chapter on hospital-acquired respiratory infections would not be complete
without mentioning hospital-acquired tuberculosis, legionella, and aspergillus
pneumonia. Each of these pathogens can be controlled with disciplined use of isola-
tion, surveillance, and containment of the offending agents. All suspected tubercu-
losis patients must be isolated, ideally in rooms equipped with negative pressure and
there must be periodic surveillance of the infectious status of healthcare workers
with PPD skin tests. Alert institutions will maintain surveillance of the water and air
conditioning systems of a hospital to prevent outbreaks of Legionella. Finally, hos-
pitals that undertake renovation projects must use precaution to avoid the airborne
spread of Aspergillus, which tends to colonize older construction.

Surgical Site Infections

Surgical site infections (SSIs) occur in 2-5 % of surgical procedures which amounts
to 300,000-500,000 infections each year in the USA. With over 230 million opera-
tions occurring annually worldwide, even a 3 % infection rate yields almost 7 mil-
lion preventable infections [27] each adding more than a week of hospitalization,
costing up to $29,000 per patient [28] and increasing surgical mortality by 2- to
11-fold [29].

Many risk factors have been identified that may contribute to SSIs.
Recommendations that mitigate these risks can reduce SSI greatly (Table 12.4). Of
these, four recommendations stand out. They are appropriate use of prophylactic
antibiotics, appropriate hair removal, controlled postoperative glucose control
(especially in cardiac surgery), and preventing of postoperative hypothermia (espe-
cially in colorectal surgery) [30].
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Table 12.4 Risk factors and recommendations to mitigate the surgical site infections (SSIs) [31]

Risk factor

Recommendation

Patient related
Glucose control
Obesity

Smoking

Immunosuppressive medications
Nutrition

Remote sites of infection
Preoperative hospitalization
Procedure related

Hair removal

Skin preparation

Chlorhexidine nasal and oropha-
ryngeal rinse

Surgical scrub (surgeons hands
and forearms)

Incision site

Antimicrobial prophylaxis

Timing of prophylaxis

Choice of prophylaxis

Duration of prophylaxis

Surgeon technique

Incision time

Maintaining oxygenation with
supplemental O,

Maintain normothermia

Operating room characteristics
Ventilation

Traffic

Environmental surfaces

Control serum levels to below 200 mg/dl

Adjust dose of prophylactic antimicrobials according to
body weight

Encourage smoking cessation within 30 days of the
procedure

Avoid if possible

Do not delay surgery to enhance nutritional support

Identify and treat before elective procedures

Keep as short as possible

Do not remove unless presence interferes with operation. If
necessary remove by clipping and not shaving immedi-
ately before surgery

Wash and clean area around surgical site with approved
solutions

No recommendation. Some evidence that nosocomial
infections reduced in cardiac surgery

2-5 min preoperative scrub with appropriate antiseptic agent
is needed

Appropriate antiseptic agent

Administer when indicated

Within 1 h prior to first incision

Appropriate to surgical procedure

Stop within 24 h of procedure

Eradicate dead space

Minimize

May be important in colorectal procedures

Actively warm patient to >36°. Particularly in colorectal
surgery

Follow American Institute of Architects’ recommendation

Minimize

Use approved hospital disinfectant to clean visibly soiled or
contaminated surfaces and equipment

Conclusions

As the preceding cases and the other entities discussed clearly show, HAIs are
amongst the most wasteful and destructive of error-related adverse events. In each
instance bundled procedures seem to offer some systematic way to avoid these com-
plications. In order for health facilities to adhere to these recommended procedures,
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that teamwork and discipline are key. Strong leadership that emphasizes the use of
bundles and checklists by each and every professional that interacts with the patient
has been proven to reduce the burden of these events for patients, institutions, and
the cost of health care overall [32].

It is regrettable that one of the most effective means to encourage hospitals to
adopt strong infection control measures may be to deny payments for complications
like hospital-acquired infections. In 2008 certain hospital-associated infections
were included on a list of “never events” as defined by the CMS. These included
central line-associated blood stream infections, ventilator-associated pneumonias,
surgical wound infections and, later, C. difficile-related diarrhea. CMS and other
insurers stopped paying hospitals for these complications and the Leapfrog Group
recommended that facilities waive any fee they might collect for such events. The
effect of this intervention is unknown as most of the new regulations took effect in
2010 [33]. The spotlight on these policies and the public reporting of institutional
safety parameters, it is believed, will continue to drive the creation of safer health
care.

Lessons Learned

— Hospital-Acquired Infections are no longer considered acceptable at any level.
They are all felt to be a failure of infection control practices and they are no lon-
ger paid for by Medicare and many other insurers.

— Many HAIs can be avoided by bundled checklists that usually start with hand
hygiene and also include meticulous sterile technique when placing, accessing,
and maintaining medical devices.

— The most effective way to prevent device-associated HAIs is to carefully con-
sider when devices need to be used and to remove them as soon as possible.

— As with almost all patient safety initiatives, a systematic and multidisciplinary
approach is needed to successfully prevent HAIs which includes administration
as well as frontline healthcare providers.
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Chapter 13
Hospital Falls

Cynthia J. Brown and Rebecca S. (Suzie) Miltner

“As with dying, we recognize erring is something that happens
to everyone, without feeling that it is either plausible or
desirable that it will happen to us.”

Katherine Schulz

Introduction

Fall prevention has been the subject of significant attention particularly among
community-dwelling older adults. Numerous risk factors for falls have been identi-
fied, and national guidelines recommend single and multifactorial interventions that
have been demonstrated to reduce falls [1]. In the past decade, numerous studies
have also examined fall prevention practices in the hospital setting. Although prog-
ress has been made, to date there are no guidelines for fall prevention in the hospital.
The most recent American Geriatrics Society (AGS) Fall Prevention Guidelines
specifically did not address the hospital setting [1]. Indeed, the definition of a fall
has yet to be standardized across all hospitals; however, the definition adopted by
the American Nursing Association (ANA) National Database of Nursing Quality

C.J. Brown, M.D., M.S.P.H. ()

Geriatric Medicine Section, Department of Medicine/Gerontology, Geriatrics and Palliative
Care, Birmingham VA Medical Center, University of Alabama at Birmingham, CH19 Room
201, 1720 2nd Avenue South, Birmingham, AL 35294-2041, USA

e-mail: cynthiabrown@uabmc.edu

R.S. (Suzie) Miltner, Ph.D., RN.C.-O.B.

School of Nursing, Department of Community Health, Outcomes and Systems, VA Quality
Scholars Program, Birmingham VA Medical Center, University of Alabama at Birmingham,
NB 328D, 1720 2nd Avenue South, Birmingham, AL 35294, USA

e-mail: rmiltner@uab.edu

A. Agrawal (ed.), Patient Safety: A Case-Based Comprehensive Guide, 197
DOI 10.1007/978-1-4614-7419-7_13, © Springer Science+Business Media New York 2014



198 C.J. Brown and R.S. (Suzie) Miltner

Indications (NDNQI), which defines a fall as “an unplanned descent to the floor” is
frequently cited [2].

Among all hospitalized patients, inpatient falls have been estimated to range
between 2.2 and 12 falls per 1,000 bed days [3]. Rates vary depending on the hos-
pital service and the characteristics of the patient. For example, in one academic
center rates for surgical patient were significantly lower at 2.2 falls/1,000 patient—
days when compared to medical patients with a rate of 6.8 falls/1,000 patient days.
In another prospective study, 53 % of patients who fell were over the age of 65 years
[4]. Unfortunately, falls in the hospital are often associated with injury. Approximately
30 % of hospital falls result in minor injuries with up to 15 % leading to serious
injuries such as head trauma, fractures, and death. Patients who suffer an injurious
fall are more likely to have longer lengths of stay and are at higher risk of admission
to a long-term care facility [3, 5]. It is estimated that costs are approximately $4200
higher for patients who sustain a hospital fall [6].

Falls as a Patient Safety Issue

In 2005, The Joint Commission included falls as a National Patient Safety Goal for
the first time [7]. Specifically, hospitals were to reduce the risk of patient harm
resulting from falls. Initially, the focus was identification of those at risk, specifi-
cally through medication review and nursing interventions. However, the stakes
were raised for hospitals in 2008 when falls with injury were declared by the Center
for Medicare and Medicaid Services (CMS) to be a “never event.” As a hospital-
acquired condition, falls with injury during hospitalization were no longer reim-
bursed at the higher payment for secondary diagnosis [8]. As hospitals grappled
with how to reduce their fall and injury rates, researchers were also trying to provide
evidence for best practice. There were also some who raised concerns about the
unintended consequences of potential fall reduction strategies, specifically those
which reduced mobility [9]. Still others have suggested that a culture of patient
safety may hold the key to reducing hospital falls and injuries [10].

Case Studies

Clinical Summaries

Case 1

Mr. Owen, a 78-year-old male with a history of hypertension, is admitted with an
exacerbation of heart failure. He is evaluated by the attending physician and nurs-
ing staff who find he has significant shortness of breath with ambulation, and 3+
pitting edema to the knees. He is unable to lay flat in the bed and is begun on



13 Hospital Falls 199

oxygen. He is encouraged by the physician and nursing staff to remain in bed and a
urinary catheter is placed. Within 24 h his fall risk is assessed per protocol using
the Morse Falls Scale [11]. He is found to be at low risk scoring 35/125 points for
having a secondary diagnosis and heparin lock. His medications include
Furosemide, Metoprolol, Acetylsalicylic acid (ASA), and he is started on Alprazolam
for sleep on Day 2. On Day 3 of the hospital stay he is found on the floor by the
nursing staff. When asked what happened, he reports he wanted to get the water
pitcher on the bedside table, but that it had been pushed out of his reach. When he
tried to get up to get it, his legs gave away. He complains of right hip and leg pain
and a radiograph reveals a right intertrochanteric fracture.

Case 2

Mrs. McDonald is an 86-year-old woman with early Alzheimer’s disease who is
admitted with increased agitation and confusion. According to her daughter, Mrs.
McDonald lives alone and is able to perform all her own Activities of Daily Living
(ADLs) and most Instrumental Activities of Daily Living (IADLs). She stopped driv-
ing a year ago, and her daughter does the checkbook and bill paying. Mrs.
McDonald’s past medical history is significant for atrial fibrillation, hypertension,
and osteoarthritis. Her medications include Warfarin, Lisinopril, and Acetaminophen
as needed for pain. Her Morse Fall Scale is 50/125 with 15 points each for second-
ary diagnosis and an assessment of “forgets limitations,” and 20 points for heparin
lock. Lab work reveals a urinary tract infection as the probable cause of her delir-
ium, and the patient is begun on antibiotics. She is encouraged by the physician and
nursing staff to stay in bed. Her daughter spends the night with her and the patient
does well overnight. On Day 2 of the hospital stay, just after lunch, Mrs. McDonald
gets out of bed without assistance and sustains a fall without injury. She is helped
back to bed and is examined by the physician. There are no new orders and she is
not reassessed for her fall risk. Mrs. McDonald is encouraged by the nursing staff
to use the call button and she nods her head in agreement. However, just before din-
ner, Mrs. McDonald is again found on the floor, only this time she is noted to have
a significant bruise on her left temple area. A CT Scan reveals a subdural hematoma
with some midline shift. She is begun on q2 hour neurological checks. Approximately
7 h after her fall, Mrs. McDonald is noted to be unresponsive with shallow respira-
tions. A repeat CT shows significant worsening of her subdural hematoma and she
is transferred to the ICU and intubated. She dies the following morning.

Analysis

In our large, urban medical center, a lot of work had been done to reduce falls
including policies for risk assessment, and implementation of technologies sug-
gested to reduce falls such as bed alarms, low beds, and hourly rounding. A root
cause analysis (RCA) was completed for each of these individual events, and these
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two events signaled that there were underlying problems that had not been addressed
through the current efforts. Several contributing factors were noted to be systemic
issues. For example, Mrs. McDonald’s first fall was not directly communicated to
the oncoming shift or between resident teams suggesting poor information exchange
not only between nursing staff members but also between medical staff members.
The organization made the decision to complete an aggregate RCA due to the recur-
rent problem with over 80 falls per month (3/1,000 patient days).

While RCA is a common tool used to understand the underlying causes of
adverse events in healthcare organizations, an expansion of this tool, an aggregate
RCA, can help to identify trends and systems issues across similar events [12]. The
aggregate RCA can be used in lieu of individual case analysis of adverse events or
as a method to analyze high risk processes. Step by step instructions to conduct an
aggregate RCA are available [12].

Aggregate Root Cause Analysis

Step One: Charter a Team

The first step in an aggregate RCA is to charter a team to gather and analyze all
information about all falls that have occurred for a given period of time. An inter-
professional team including hospitalists, geriatric specialists, nurses, nursing assis-
tants, physical therapists, risk management, and service line administrators was
formed to review the data about all falls from the previous 12-month period obtained
from the adverse occurrence reporting system with additional information from the
organization’s risk management database. Over 900 falls were reported in this large
medical center. Ninety percent of falls occurred on inpatient nursing units, so the
team decided to focus on this group of patients for further analysis.

Step Two: Map the Process

In the second step, the team drew a high-level process map of the hospital experi-
ence related to falls and falls preventions (Fig. 13.1). When the patient was admit-
ted, a falls risk assessment was completed by the admitting RN. Physicians may do
an informal assessment of falls risks during the admission process. A nursing plan
of care is developed to address patient nursing needs. A medical plan of care is
developed to address the problems that led to the current admission. Theoretically,
the nursing and medical plans of care become the largest component of the interdis-
ciplinary plan of care. This plan of care should focus on desired outcomes of care
and be implemented, evaluated, and modified as needed throughout the hospitaliza-
tion. The plan of care should also include interventions to address falls prevention.
The team found that the development of nursing and medical plans of care are a
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Fig. 13.1 Process map of assessment and prevention of falls

generally parallel processes with little direct integration of each disciplines’ assessed
patient needs and plans to address these needs.

Step Three: Review the General Processes in the System

Next, the team used the high-level process map to review available data on the 900
reported falls, based on each step in the process. Analysis of the data showed several
areas for further exploration including assessment of risk, planned interventions,
and ongoing communication of patient risk.
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Risk Assessment Tools

Best practice suggests hospitals should identify those patients at highest risk and
target interventions to those patients. Review of the literature demonstrates that
numerous fall risk assessment tools are available [13]. Risk assessment tools are
often categorized into two types: tools that assess factors that contribute to the
patient’s risk of falling and tools that predict the probability of the patient falling
[14]. The risk factors noted in the literature most frequently include previous history
of falling, confusion or agitation, gait instability or altered mobility, altered elimina-
tion patterns, and specific diagnoses [15, 16]. Ideally these assessment tools would
be used to accurately identify patients at highest risk thereby allowing interventions
to be targeted to those in greatest need and resource utilization to be minimized for
those not identified as being at risk. Unfortunately, these scales have several limita-
tions including the fact that few of the scales have been validated in more than one
cohort of patients. One meta-analysis that examined the predictive accuracy of fall
risk assessment tools that had been subjected to multiple prospective evaluations
and had large pooled participant numbers found the St. Thomas’s Risk Assessment
Tool in Falling Elderly Inpatients (STRATIFY) instrument [17], the Morse Fall
Scale [11], and nursing clinical judgment all provided similar levels of accuracy
[18]. Nonetheless, it remains standard of care to assess patients within 24 h of
admission for the risk of falls and periodically thereafter especially if there is a
change in their medical status. For Mr. Owen, the addition of the benzodiazepine on
Day 2 would have triggered a repeat assessment of his fall risk. Mrs. McDonald
having been found on the floor on hospital Day 2 should also have triggered repeat
assessment.

There is a paucity of data regarding risk factors for injurious falls, which may
differ from known risk factors for falling. In a single center study of three services,
predictors for serious fall related injury were examined. The study found confusion
and comorbidities to be significant risk factors for injury [6]. At this time, fall risk
assessment is being used as a surrogate for injury risk until better tools are
available.

Targeted Interventions to Prevent Hospital Falls
Bed Alarms

Bed and chair alarms are often employed in an attempt to reduce falls. These devices
come in a variety of styles including those that are attached to the patient as well as
those that are incorporated into the bed. The devices do not prevent a fall. Instead
they alert the healthcare providers when a patient is trying to stand or get out of the
bed unassisted. To date, the evidence regarding the effectiveness of bed alarms is
conflicted. One uncontrolled 12-month before and after study among patients recov-
ering from hip fracture used bed sensors that were linked to a central pager for all
patients on the ward to assess the impact on falls. They showed reduced odds of
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being a faller (average Odds Ratio (OR) 0.55, 95 % CI 0.32—0.94) but no significant
reduction in the fall rate [19]. A cluster randomized trial using bed and chair alarms
showed no difference in fall rates or the relative risk of being a faller despite good
use of the devices on intervention wards [20].

Low Beds

Beds capable of being lowered to within inches of the floor have also been proposed
as both a fall and an injury prevention measure. It has been postulated that if a
patient falls from the “low bed” they will be less likely to injure themselves due to
the relatively short distance they fall before impacting the ground. In addition, it is
harder to get up from the low position, making it more likely staff will have time to
intervene when a patient is trying to get out of bed unassisted. A single cluster ran-
domized trial of low height beds that included 22,036 participants found no signifi-
cant reduction in frequency of patient injuries due to the beds. However, this study
also reported no injuries among either the control or the intervention groups [21,
22]. Further work is needed in this area to determine the impact of low height beds
to reduce falls and injuries.

Patient Rounding

Frequent rounding has been proposed as another intervention to reduce falls.
Nursing rounds done every 1-2 h has been recommended. In one study of 27 units
in 14 hospitals, nurses rounded at 1-2 h intervals with specific actions recom-
mended. They found decreased call bell light usage and increased patient satisfac-
tion. There was a significant reduction in falls with 1 h, but not 2 h rounding [23].
Subsequent studies about rounding have either not used patient falls as an outcome
measure or have not found a significant reduction in patient falls associated with
rounding [24]. Tucker, et al. found that reduction in the number of falls over time
was not sustained with rounding with 4.5, 1.5, and 3.2 falls per 1,000 hospital days
during three periods over time [2]. Inconsistent results may be related to weak study
designs and the fidelity of the implementation of nursing rounds. For example,
Deitrick et al., used ethnographic techniques to examine problems with implemen-
tation of hourly rounding. They report that most staff members were unable to ver-
balize the purpose for hourly rounding [25]. Further work is needed to understand
the effect of structured nursing rounds on falls reduction.

Increased Ambulation
Often patients are encouraged to remain in bed unless assisted to walk for fear of

falls. However, there is growing evidence that limiting patient’s mobility in an effort
to reduce falls may be the wrong approach. There are significant consequences
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associated with bed rest and low mobility, especially for the older adult, including
functional decline and need for new nursing home admission [26]. Thus, a careful
weighing of the risks and benefits of increasing patient mobility is warranted. In a
recent study exploring the association between ambulatory activity and falls, patient
falls were more likely to be associated with cognitive and hospital environmental
issues than the actual time spent walking [27]. The Hospital Elder Life Program,
which includes scheduled toileting, provision of physical therapy and early
mobilization has been shown to not only reduce the incidence of hospital delirium
but to also reduce fall rates [28]. Lastly, vonRenteln-Kruse and colleagues tested a
structured fall prevention program that included fall risk assessment, assistance
with transfers and use of the toilet, provision of ambulatory devices as needed, and
early mobilization strategies. There was an 18 % reduction in falls in the interven-
tion group using this protocol [29].

Multifactorial Interventions

Among community-dwelling older adults, multifactorial interventions which target a
variety of risk factors have been very successful in reducing falls [1, 30]. This method
has also been utilized in the hospital setting. In a recently published cluster random-
ized study at four hospitals, researchers examined the effect of a computerized fall
prevention tool kit to reduce falls. Patients were screened using the Morse Fall Scale
on admission and specific interventions were identified based on the patient specific
risk factors. Dykes, et al. found a reduction in the fall rate (3.15 vs. 4.18 per 1,000
bed—days) with a rate difference of 1.03/1,000 bed—days. In a subgroup analysis,
patients who were >65 years benefitted the most from the intervention with an
adjusted rate difference of 2.08 (95 % CI 0.61-356/1,000 bed—days). The authors
noted the number needed to treat to reduce one fall during a typical 3-day hospital
stay was 287 [31]. There have been several other studies of multifactorial interven-
tions that demonstrated significant reductions in fall rate. Although the tested multi-
factorial interventions varied widely, several commonly included components
included patient and staff education, post fall review, footwear advice and toileting
[32]. In one systematic review and meta-analysis that included only prospective-con-
trolled design trials, Coussement and colleagues found no conclusive evidence that
acute care hospital fall prevention programs were able to reduce falls [33].

Step Four: Identify Resources

Our facility dedicated significant personnel and other financial resources for falls pre-
vention over the last 5 years as part of improving overall quality, work toward Nursing
Magnet Recognition for excellence in professional nursing practice (http://www.
nursecredentialing.org/Magnet.aspx), and to address pay for performance penalties.
The current falls prevention policy included risk assessment, identification of patients
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at risk, and use of technology and patient rounding to prevent falls. Falls prevention
was incorporated in hospital orientation and ongoing competency assessment pro-
grams. Data about falls were reported on quality report cards within the organization.
And, most importantly, organizational leaders including the Chief Nursing Officer,
Chief Executive Officer, and the Hospital Board were keenly interested and engaged
in reducing adverse patient events including patient falls.

Step Five: Determine Focus of the Aggregate Review

A review of the aggregate data on falls showed that 60 % of the inpatient falls
occurred during the evening or night and the majority were related to toileting. In
the literature, significant interest has focused on the timing and circumstances of
falls and the impact of nurse staffing level. In one study more patients fell in the
evening or night and almost 80 % had an unassisted fall. Among patients of all ages,
at least 50 % of falls were elimination related. However, for patients who are 65
years of age or older this proportion increased to 83 % [4].

The organization has structural elements in place to support fall prevention
including evidence-based policies and procedures, adequate staffing, and staff mix
as well as use of technology and other evidence-based interventions. Review of
analyses of previous falls showed that staffing was not identified as a contributing
factor in the fall.

As the medical center data was similar to other reported data, the team focused
on the actual processes of care on the unit level. The team collected additional data
from nursing units including interviewing hospitalists, unit managers, staff mem-
bers, charge nurses, and unit clerks. Some team members completed observations of
several nursing units at change of shift and during physician rounds. Examining the
processes of care more closely revealed gaps between the structural elements and
the actual processes implemented at the unit and shift level. Falls risk assessment,
especially after changes in status, were inconsistently reported during nursing hand-
offs and even more rarely between nursing and physician staff. Considerable varia-
tion was noted in interpretation of the organizational policies between nursing units
and between individual nurses. The team focused on this variation in implementa-
tion of falls prevention measures.

Step Six: Determine Root Cause/Contributing Factors

Analysis of the aggregate falls data as well other data suggested three root causes or
contributing factors that affected the inconsistency in policy implementation
(Fig. 13.2). First, there was inconsistent communication about patients at risk
for falls between nursing staff on the units. Worse, there was virtually no communi-
cation about patients at risk for falls between nursing staff, physicians, or other
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Fig. 13.2 Fishbone diagram of root causes/contributing factors

members of the healthcare team. No formal document or process was consistently
used during nursing change of shift report to ensure consistency of report or to
assure risk information was communicated every time. There was more inconsis-
tency on medical surgical units than there was on critical care units that may be
related to the number of patients assigned per nurse. In addition, except in most
critical care units, nurses did not consistently round with physicians daily. Falls risk
was generally not discussed in medical rounds except as follow-up after an adverse
event occurred.

Second, several training and competency issues were identified. Medicine and
nursing recognize the importance of practitioners who offer care that is supported
by evidence, provided in a technically accurate manner and with the humanistic
approach that reflects community expectations [34, 35]. Ongoing professional
development as well as competence validation should occur in the practice setting
[36]. While this organization had annual education related to falls prevention, this
education was delivered in a discipline specific, online format with test questions at
the end to demonstrate content mastery. Staff frequently bypassed the content and
went straight to the test to complete the task. No point of care assessment of content
mastery was completed.

Third, there was inconsistent application of the evidence-based policies and pro-
cedures in place. Staff attitudes toward certain falls prevention interventions such as
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hourly rounding were mixed, which is consistent with other studies that suggest that
many staff members do not understand the rationale for rounding [25]. In another
study, nurses rated rounding benefits for patients, but not for themselves (36.54 vs.
27.83, p<0.001) [37]. In addition, because of the high number of patients identified
as being at risk of falls, staff may become inured to the interventions and they
become background noise to the numerous other things that must be paid attention
to during the shift.

These contributing factors were derived from the aggregate data and team
observations of the over 900 falls in this organization. But these were also contribut-
ing factors to the two serious events described above. Contrary to evidence,
Mr. Owen was instructed by physicians and nursing staff to remain in bed which
contributes to debilitation. The structured elements of hourly rounding including
placing personal items within reach of the patient were not consistently imple-
mented. And, as previously mentioned, there was no verbal communication of
Mrs. McDonald’s first fall to oncoming nursing and medical staff, which may have
heightened awareness of her risk for a subsequent fall.

The remaining steps (Steps 7 and 8) in the Aggregate RCA process are to further
develop the root causes/contributing factors determined in step six, and determine
actions to address the root causes, write outcome measures, propose changes to
organization leaders for concurrence, and implement the actions [12]. As part of
Step Eight, this team determined three actions to address the root causes:

* Units will develop formal processes to communicate falls risk and adverse events
to the interprofessional healthcare team. This includes, but is not limited to, nurs-
ing change of shift report and nurse and physician communication about the plan
of care.

* The organization will develop an interdisciplinary team training program focused
on developing staff competencies that will reduce the risk of hospital induced
adverse events.

* The organization will develop accountability measures to reduce variation in
patient assessment of risk and implementation of interventions designed to
reduce risk.

The team developed outcome measures related to each action and communicated
their recommendations to hospital leadership. Hospital leaders recognized that
these findings could be applied not only to falls but also to multiple issues including
hospital acquired pressure ulcers and infections.

Conclusion

Fall reduction is an ongoing problem in healthcare organizations because of the
complexity of the problem. Even with ideal implementation of evidence-based poli-
cies and procedures, it is not possible to eliminate all falls in hospitals. Worse, the
evidence for the best risk assessment measures and preventive interventions is
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inconsistent and/or weak. In the absence of strong evidence for interventions,
organizations have to look at system/contextual solutions to improve patient safety.
Success in reducing falls is dependent on developing unit cultures that exhibit char-
acteristics of high reliability organizations, including creating a state of mindfulness
for reliability, sensitivity to operations, reluctance to simplify, preoccupation with
failure, deference to expertise not authority, and resilience. There is evidence that
programmatic team training can support positive changes in unit culture [38].
Building this reliable culture within an organization requires committed leadership,
shared values among team members, and attentiveness to the patient safety risks for
hospitalized patients.

Key Lessons Learned

 Falls are common during hospitalization and associated with adverse outcomes
including fractures, head injury, and even death.

* Evidence for the best fall risk assessment measures and preventive interventions
is lacking. The most commonly used interventions include bed alarms, low beds,
frequent patient rounding by nursing, and increased ambulation. Multifactorial
interventions may be more effective than a single intervention.

e Improving communication and teamwork (for example, among nursing staff dur-
ing shift change and among nursing and physician staff) regarding falls risk
assessments and targeted interventions is the key to reducing the risk of falls-
related adverse events. Tested interventions may not be enough to reduce falls in
hospital systems that do not provide a culture of patient safety.

* The aggregate RCA tool supports process and systems improvement by identify-
ing trends and system issues across groupings of similar events and may be an
appropriate tool for patient safety problems like falls, that are high-volume and
high-risk.
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Chapter 14
Pressure Ulcers

Grace M. Blaney and Monica Santoro

“The wise man corrects his own errors by observing those of
others.”

Publius Syrus

Introduction

A pressure ulcer is a localized injury to the skin and/or underlying tissue usually
over a bony prominence, as a result of pressure, or pressure in combination with
sheer and/or friction [1]. Pressure ulcers typically result from prolonged periods of
uninterrupted pressure on the skin, soft tissue, muscle, and bone. Patients who have
impaired mobility or sensation and those with diabetes are particularly vulnerable.
Each year more than 2.5 million people in the USA develop pressure ulcers [2]. The
incidence of pressure ulcers varies considerably by clinical setting and ranges from
0.4 to 38 % in acute care, 2.2 to 23.9 % in long-term care, and O to 17 % in home
care [3]. The estimated cost for managing a single full-thickness pressure ulcer is as
high as $70,000 and the total cost for treatment of pressure ulcers in the USA is
estimated at $11 billion per year. In addition to the significant costs and suffering
associated with pressure ulcers, they are also associated with increased lengths of
stay, morbidity, and mortality [3].

Recognizing that pressure ulcers are of serious concern to the public and health-
care providers, in 2002 the National Quality Forum included Stage III, Stage IV, and
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a
Stage Description Further Description Ilustration
Suspected Purple or maroon localized area of | Deep tissue injury may be o =
Deep Tissue | discolored intact skin or blood- difficult to detect in individuals
Injury filled blister due to damage of with dark skin tones. Evolution
underlying soft tissue from may include a thin blister over a
pressure and /or shear. The arca dark wound bed. The wound may
may be preceded by tissue thatis | further evolve and become
painful, firm, mushy, boggy, covered by thin eschar, Evolution
warmer or cooler as compared to | may be rapid exposing additional
adjacent tissue. layers of tissue even with optimal
treatment.
* suseecTED
DEEP TISSUE INIURY
Stage I Intact skin with non-blanchable The area may be painful, firm,
redness of a localized area usually | soft, warmer or cooler as
over a bony promi Darkly pared to adj tissue, Stage
pigmented skin may not have I may be difficult o detect in
visible blanching; its color may patients with dark skin tones. May
differ from the surrounding area. | indicate “at risk™ persons (a

heralding sign of risk).

Subcutaneous fat may be visible
but bone, tendon or muscle are not
exposed. Slough may be present
but does not obscure the depth of
tissue loss. May include

ulcer varies by anatomical
location. The bridge of the nose,
ear, oceiput and malleolus do not
have subcutaneous tissue and
stage 111 ulcers can be shallow, In
areas of significant

adiposity can develop extremely
deep stage 111 pressure ulcers.
Bone/tendon is not visible or
directly palpable.

Stage Description Further Description lustration
Stage 11 Partial thickness loss of dermis Presents as a shiny or dry shallow
presenting as a shallow open ulcer | ulcer without slough or bruising®.
with a red pink wound bed, This stage should not be used to
without slough. May also present | describe skin tears, tape burns,
as an intact or open/’ d p | dermatitis, ion or
serum-filled blister. ion. *Bruising ind
suspected deep tissue injury.
Stage 111 Full thickness tissue loss. The depth of a Stage [l pressure

Fig. 14.1 (a, b, ¢) Pressure ulcer stages. With permission from National Pressure Ulcer Advisory

Panel 2007
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c
Stage Description Further Description Hlustration B
Stage IV Full thickness tissue loss with The depth of a Stage IV pressure

exposed bone, tendon or muscle.
Slough or eschar may be present
on some parts of the wound bed.

ulcer varies by anatomic location.
The bridge of the nose, car,
occiput and malleolus do not have

subcutaneous tissue and these
ulcers can be shallow. Stage IV
ulcers can extend into muscle
and/or supporting structures (e.g.
fascia, tendon or joint capsule)
making osteomyelitis possible.
Exposed bone/tendon is visible or
directly palpable.

Often include undermining and
tunneling.

Unstageable | Full thickness tissue loss in which | Until enough slough and/or eschar
the base of the ulcer is covered by | is removed 1o expose the base of
slough (yellow, tan, gray, green or | the wound, the true depth, and
brown) and/or eschar (tan, brown | therefore stage, cannot be

or black) in the wound bed. determined. Stable eschar (dry,
adherent, intact without erythema
or fluctuance) on the heels serves
as “the body’s natural cover” and
should not be removed.

Fig. 14.1 (continued)

unstageable pressure ulcers acquired after admission to a healthcare setting on the
list of Serious Reportable Events (SREs) that are defined as largely preventable [4].
Figure 14.1 demonstrates Pressure Ulcer Staging. In 2008, the Center for Medicare
and Medicaid Services (CMS), in response to the Deficit Reduction Act of 2005,
defined Stage III and IV pressure ulcers as Hospital-Acquired Conditions (HACs).
HACs are not reimbursed at the higher payment for secondary diagnoses if the
condition is acquired during hospitalization [5].

Though pressure ulcers are considered an indicator of the quality of care, ques-
tions remain as to whether there are situations where they are unavoidable. The
National Pressure Ulcer Advisory Panel (NPUAP) convened an international advi-
sory panel consensus conference in 2010 and concluded that most, not all, pressure
ulcers are avoidable. The panel concluded that there are situations, such as
hemodynamic instability exacerbated by movement, that render pressure ulcers
unavoidable. The panel noted however that the decision about avoidability is made
after the fact, when the processes of care can be evaluated to determine that inter-
ventions were consistent with the patient’s needs and recognized standards [6].

Comprehensive guidelines on pressure ulcer prevention and treatment are avail-
able from a variety of sources. The National Pressure Ulcer Advisory Panel
(NPUAP), the European Pressure Ulcer Advisory Panel (EPUAP), and the Wound,
Ostomy, and Continence Nurses Society have published systematically developed
evidence-based guidelines that address prevention and treatment of pressure ulcers
[7, 8]. In addition, the Institute for Healthcare Improvement (IHI) and the Agency
for Healthcare Research and Quality (AHRQ) have published comprehensive
resource guides that focus on strategies to implement evidence-based practices [2,
9]. Current best practices emphasize the need for a comprehensive, multifaceted,
interdisciplinary, systems-based approach implemented in the context of an
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organizational culture that supports communication and teamwork [2]. Published
reports applying these practices describe successful performance improvement ini-
tiatives resulting in a decreased incidence in healthcare-acquired pressure ulcers
[3, 10, 11].

When a healthcare-acquired pressure ulcer does develop, it is important to use it
as an opportunity for learning and improvement through root cause analysis (RCA).
RCA provides for the identification of both active and latent failures and for the
implementation of improvement strategies that focus on the organizational systems
and processes that contributed to the adverse event. In this chapter we describe fac-
tors that contribute to the development of pressure ulcers and associated improve-
ment strategies through the lens of two case studies.

Case Studies

Case Study 1: Hospital-Acquired Pressure Ulcer in a Nursing
Home Patient

Clinical Summary

Mrs. B, an 83-year-old female was transferred from a local nursing home to an
acute care hospital on a Friday afternoon with an elevated temperature, abdominal
pain, vomiting, and altered mental status. Her past medical history was significant
for a cerebrovascular accident (CVA), congestive heart failure (CHF), renal insuf-
ficiency, diabetes, peripheral vascular disease (PVD) with resultant bilateral above
the knee amputations, and failure to thrive. Other transfer information indicated
that Mrs. B was lifted out of bed and spent most of the day in a wheelchair. She
required total assistance with hygiene, was incontinent of bladder and bowel, and
required total assistance with feeding. Mrs. B is 5°6” and weighs 200 lbs. There was
no information in the transfer documentation regarding any skin problems or pres-
sure ulcer prevention methods in use at the nursing home.

Mrs. B remained in the Emergency Department (ED) for 18 hours waiting for an
inpatient bed. She was maintained ‘NPO’ pending evaluation of her vomiting and
abdominal pain. Because of her altered mental status, the decision was made to have
a speech and swallow consult to evaluate her risk for aspiration. The speech and
swallow consult was scheduled for Monday. The medical workup revealed pneumo-
nia, urinary tract infection, severe constipation, and dehydration. Mrs. B was started
on intravenous fluids, antibiotics, and a bowel cleansing program. Physical exam by
the admitting clinician noted the skin to be “intact—no rashes or lesions noted.”
Medical management of Mrs. B’s comorbid conditions was continued.

An initial skin assessment was documented by the nurse as “within normal lim-
its” and a Braden Pressure Ulcer Risk Assessment was completed with a score of 12
(a score of 18 or less indicates the patient is at risk) . Mrs. B was placed on a pres-
sure redistribution mattress in the ED and on the inpatient unit. Positioning devices
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and heel offloading devices were implemented. Mrs. B was started on a turning and
positioning program and was found to frequently return herself to the right side.
Protective skin products were applied. She was maintained on bed rest for the week-
end during which time no additional skin assessments were documented. On
Monday morning Mrs. B’s right ischium was noted to be discolored with a red/slight
purple color and it was staged as a “suspected deep tissue injury in evolution”
using the staging system of the National Pressure Ulcer Advisory Panel [1]. Eight
days later the ulcer had a thin blister over a dark wound bed.

Analysis and Discussion

An RCA team was convened including representatives from medicine, nursing,
dietary, clinical informatics, and the ED. Nursing representation included staff
nurses, nursing assistants, and a wound care nurse. Review of the case revealed that
the nurse who conducted the initial assessment identified discoloration over the
ischium but did not think it was significant because the skin was intact. The nurse
did not document the discoloration, nor did she communicate it to the physician or
the oncoming nurse during change of shift report. The admitting physician did not
conduct a full skin assessment as part of their physical assessment. Though the
hospital had recently implemented a policy for daily skin assessments, the nursing
staff over the weekend did not document an assessment. The contributing factors
and associated improvement strategies are discussed below and in Fig. 14.2.

Policy and Process

Risk Assessment

The Braden Scale, a validated risk assessment tool was used to assess the patient’s
risk and the patient was identified as being at risk [12]. The Braden Scale is exhibited
in Table 14.1. The Braden scale or other validated tools provide for a standardized
and ongoing process to identify patients at risk so that targeted preventive care can
be implemented [2]. The tools evaluate factors including mobility, moisture, sen-
sory deficiency, and nutritional status (including dehydration) that impact the
patients risk for development of a pressure ulcer. It is important to understand that
the tool is only one component of the risk assessment process and should be used in
conjunction with an overall clinical assessment. Additional factors that need to be
considered in assessing the patients risk for developing a pressure ulcer include but
are not limited to an existing pressure ulcer, a prior Stage III or IV pressure ulcer,
hypoperfusion states, diabetes, peripheral vascular disease, restraint use, smoking,
spinal cord injury, end-of-life/palliative care, and operating room or ED stays. Mrs.
B had several of these additional risk factors that needed to be considered in devel-
oping and implementing her care plan. Use of a standardized pressure ulcer risk
assessment is one of the three critical components incorporated in a pressure ulcer
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care bundle along with a comprehensive skin assessment and implementation of a
care plan to address areas of risk. A care bundle incorporates a group of practices
that when implemented together result in better outcomes. It is a way of tying best
practices together systematically to address a complex issue such as pressure ulcer
prevention and treatment [2].

A comprehensive risk assessment requires updating on regular basis. The patients
risk may change rapidly due to changes in their condition that impact mobility,
incontinence, or nutrition [9]. In most acute care settings the assessment should be
performed on admission, daily, and on transfer or discharge. In some settings it is
done every shift, such as in critical care areas. As with the entire care plan, the
frequency of risk assessment should be guided by the setting of care and the specific
patient’s needs [2]. In this case the patient’s risk should have been reassessed daily;
however, there was no documentation that the reassessment was completed.

Initial Skin Assessment

There was a knowledge deficit on the part of the nurse who did the admitting
assessment regarding the significance of skin discoloration in the presence of intact
skin. This resulted in a lack of documentation and communication to the care team
regarding this finding. The team also questioned the thoroughness of the documen-
tation of the initial assessment by both the nurse and physician as a potential con-
tributory cause since the terms “within normal limits” and “intact-no rashes or
lesions noted” are vague. One of the challenges in pressure ulcer prevention and
treatment is a lack of agreement as to what constitutes a minimal skin assessment.
Key to a comprehensive skin assessment are inspection and palpation of the
patient’s entire skin, looking and touching the skin from head to toe paying particu-
lar attention to bony prominences and areas subjected to device-related pressure [2,
9]. It was agreed by the RCA team that the staff required training on a clear defini-
tion of the components of a skin assessment including skin temperature, color,
moisture level, turgor, and integrity. Identified skin abnormalities should be
described by anatomical location, size, and stage (as indicated) [13]. It can be chal-
lenging when evaluating intact skin to detect and distinguish Stage I pressure
ulcers and suspected deep tissue injuries particularly in dark-skinned individuals
[7]. Figure 14.1 demonstrates diagrammatically the differences between a deep
tissue injury and Stage I pressure ulcer. Figure 14.3 demonstrates photographic
images of a deep tissue injury to a heel as compared to a Stage I pressure ulcer.
Careful assessment is required to evaluate these skin changes. Staff should also be
educated to identify a blanching response, localized heat, edema, and induration
[7]. Retrospective chart review on patients receiving quarterly skin exams revealed
that only 50 % of pressure ulcers found on physical exam were documented in the
record. In addition, documented pressure ulcers are frequently missing key descrip-
tors such as stage, location, and size [14]. The need for education of all team mem-
bers (nurses, nursing assistants, and the medical staff) and for resource materials to
be readily available at the point of care describing pressure ulcer staging and docu-
mentation was identified as an opportunity for improvement. The National
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Fig. 14.3 (a) Photograph of deep tissue injury and (b) stage I pressure ulcer

Database for Nursing Quality Indicators (NDNQI) has a tutorial for pressure ulcer
staging that all staff were required to complete [15]. Sendelbach et al. describes use
of a “how to conduct a skin inspection video” as part of a comprehensive system
wide initiative that decreased pressure ulcers by 33 % [11]. The same initiative
describes modifying the history and physical and nursing forms/electronic tem-
plates to prompt complete pressure ulcer documentation. Pressure ulcer prevention
algorithms can be integrated into the Electronic Health Record (EHR) with built-in
alerts and prompts for skin inspection and prevention strategies. The EHR can also
be used to generate real time reports to identify patients at risk as well as to gener-
ate referrals (e.g., to wound care nurses). Figure 14.4 demonstrates a screen shot of
an electronic template to promote complete assessment and documentation of
wounds.

Reassessment of Skin Integrity

There was no documentation of reassessment of the skin during the weekend. Skin
integrity as well as risk factors can change in a matter of hours in hospitalized
patients. Daily skin inspection needs to be a part of routine care for patient’s identi-
fied at risk [9].

Turning and Positioning

Turning and repositioning of patients is an important component in the prevention of
pressure ulcers [3, 7]. The nursing staff recalled turning the patient; however, there
was inconsistent documentation. The staff identified staffing levels, the acuity of the
unit, and the presence of visitors during most of the day as barriers to consistent
implementation and documentation. According to the staff interviewed and the docu-
mentation, the patient frequently repositioned herself to the right side where the ulcer
ultimately developed. The tendency for patients to situate themselves onto an ulcer or



14 Pressure Ulcers 221

WOUND SUMMARY =5

Site: Sacrum

Wound Information

Status: Auctive

Type: Pressure

Source: Present-on-admission
Date Identified: 2/4/2013

Identified By: -

Assessment History

Date /| Time | Status C,I;mc"l edo Tissue Types Exudate |Length | Width | Depth
Stage

272013344 | Active |Healing Stage = Granulation Tissue - Pale pink non-granulating- | Light - 1.00 cm | 0.20 0.10 4 wiew
Pi 4 100% Serous cm cm

® WoundRounds® 2005-2013. WoundRounds® is 8 registened trademark of Telemedicine Solutions. LLC. All rights reserved.
APP; 102TOWEBQZ: Wound Summary (120) 0.475/ 5912 WoundRounds 3.1.20.33177

Fig. 14.4 Screenshot of an electronic system to document wounds and ulcers. With permission
from WoundRounds®, a registered trademark of Telemedicine Solutions, LLC

onto tissue at high risk for ulceration has been reported [6]. The team agreed to use
tools in the patient’s room to remind caregivers to turn and reposition [11]. The degree
to which Mrs. B and her family were educated on the importance of repositioning was
not documented. The patient and their support system need to be aware of the issues
related to nonadherence to the care plan and the potential effects [6].

Nutrition

Mrs. B was dehydrated on admission and remained NPO with intravenous hydra-
tion due to her clinical condition and the need for a speech and swallow evaluation
was delayed due to the weekend. Though not identified as a contributory factor in
this case, the evidence indicates that optimizing nutritional status is an appropriate
strategy for preventing pressure ulcers [3]. The use of automated alerts to dietary
services based on a patient’s level of risk in conjunction with a preapproved list of
supplements can support timely and reliable implementation of nutrition assess-
ment and planning [11]. The team also identified the potential delays created as a
result of speech and swallow evaluations not being conducted 7 days a week. This
was referred to the appropriate administrator for follow-up.
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Complex Systems and Latent Failure

Inadequate Latent Failures  Processnotfollowed

Inadequate training on skin for re-assessment of
assessment skin and nsk

communication (care
transition)

"Normal” Technical i Training and Policies and Unde5|red
0 peratlons support and teamwork education Procedures Outcome

Defenses

Adapted from: Reason ). Human Error. Cambridge UK; Cambridge University Press; 1990: 208,

Fig. 14.5 Complex systems and latent failure

Communication and Information Management

Continuum of Care (Availability of Pertinent Information)

The lack of documentation from the nursing home related to Mrs. B’s skin integrity
was identified by the RCA team as potentially the first systems failure that contrib-
uted to the development of this wound. A diagram depicting James Reason’s theory
of how errors occur in complex systems demonstrates the latent systems failures
that contributed to this event (see Fig. 14.5) [16].

Effective communication between caregivers is essential during transitions in
care. The National Transitions of Care Coalition (NTOCC) is one example of a
national program focusing on improving quality of care during transitions. NTOCC
has developed a Transitions in Care Compendium that includes “The Care Transition
Bundle-Seven Essential Intervention Categories and Crosswalk” [17]. An example
of aregional initiative designed to promote collaboration and communication within
and throughout the continuum of care related to pressure ulcer assessment, manage-
ment, and prevention is the New York State Gold STAMP (Success T hrough,
Assessment, Management, and Prevention) Program to Reduce Pressure Ulcers.
Additional information on this program is available at: http://www.health.ny.gov/
professionals/nursing_home_administrator/gold_stamp/.

Communication Among the Care Team

The RCA team identified an opportunity for improvement with communication
among all members of the interdisciplinary team. A plan to promote standardized
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communication between the nursing staff and the nursing assistants was developed.
In addition, skin integrity was added as a prompt for discussion on interdisciplinary
rounds. Handoff communication of the patient’s risk status should be routine, how-
ever, one study identified that pressure ulcer risk was not included in handoff com-
munication either verbally or in the written tools [18]. Information about pressure
ulcer risk status should be included in all handoff communications and staff should
be educated about how to use the risk status in caring for the patient.

Equipment and Supplies

Mrs. B was on a pressure redistribution surface during her stay in the ED and while
on the inpatient unit. The effectiveness of pressure redistribution mattresses is well
documented [3]. From a systems perspective, there should be regular reviews of the
equipment and supplies available to maximize patient outcomes. It is also important
to ensure that supplies are readily available at the point of care [18].

Patient/F amily-Centeredness

The family was present throughout the weekend; however, the RCA team identi-
fied that patient and family education was an opportunity for improvement.
Information was included in the hospital admission packet and a video was
available on the hospital patient education channel but there were not consistent
practices to review this information with the patient/family. There are educational
materials that have been developed for patients and families to promote involvement
in their care plan. One resource is available at: http://www.njha.com/qualityinstitute/
pdf/pubrochure/pdf.

Case Study 2: Occipital and Sacral Pressure Ulcer
in a Trauma Patient with Spine Fracture

Clinical Summary

Mr. S, a 22-year-old male was admitted to a Level I trauma facility with a gunshot
wound to the neck and lower back. He was rushed urgently to the OR to repair
major internal abdominal injuries along with an unstable neck and lower thoracic
spine fractures. Mr. S lost massive amounts of blood due to intraoperative complica-
tions. The neck and thoracic fractures were not stabilized. He was on the OR table
for 10 hours. He arrived to the Surgical Intensive Care Unit on multiple medica-
tions to maintain his blood pressure. Mr. S was in a firm cervical collar, intubated
on a ventilator, sedated, and chemically paralyzed. Due to his hemodynamic insta-
bility and an unstable cervical spine, he was not turned.


http://www.njha.com/qualityinstitute/pdf/pubrochure/pdf
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Within 32 hours, Mr. S became hemodynamically stable but developed early
signs of pulmonary complications and sepsis with a fever of 104. A specialty bed
was obtained for advanced kinetic therapy for aggressive pulmonary treatment
which has a firm mattress to help protect the unstable neck and thoracic spine. The
bed was set to rotate the patient to 40° angles for pulmonary clearance purposes
and the bed was tilted at a 30° angle so his head was elevated higher than his feet.

Three days later Mr. S’s pulmonary status improved although he remained intu-
bated. He was hemodynamically stable. Mr. S returned to the OR for stabilization of
his neck and thoracic spine fractures. Skin inspection postoperatively revealed a
purple/maroon color to his sacral/coccyx area suspicious for “deep tissue injury.”
He also developed eschar to the occiput.

Analysis and Discussion

An RCA team was convened and included representatives from nursing, trauma,
orthopedics, neurosurgery, wound care, physical therapy, pharmacy, quality, and risk
management. The front line staff directly involved in the patient’s care were included
in the analysis in order to identify barriers to implementation of defined processes
and elicit their input on improvement strategies. The team recognized that the patient
was critically ill and that the sacral pressure ulcer may have been unavoidable; how-
ever, they wanted to review the case to determine if any processes could be improved.
The emphasis of all root cause analyses is to focus on the systemic causes of the
event and not on the performance of the individual clinicians’ involved [19]. The
team identified that there were knowledge deficits among the nursing staff on caring
for a patient with an unstable spine fracture. In addition, the nursing staff reported
receiving conflicting information from the different disciplines.

Contributing to the patient’s risk was his hemodynamic instability, the use of
vasopressors, sepsis, and prolonged time in surgery. In addition, other factors that
may increase the risk of pressure ulcers in critical care patients include: low arterial
pressure, prolonged ICU stay, comorbid conditions as previously discussed, as well
as sepsis, and the use of vasopressor agents [20]. The patient also developed a pres-
sure ulcer under his cervical collar. Although only 1 % of all pressure ulcers develop
on the occipital area, the incidence of pressure ulcers of patients wearing a cervical
collar ranges from 23.9 to 44 % [14]. Figure 14.6 shows a photograph of an occipital
pressure ulcer that developed under a cervical collar. The contributing factors iden-
tified by the RCA team are summarized below and in Figs. 14.7 and 14.8.

Communication and Teamwork

Patients in critical care units have been found to be most at risk in the first week of
their ICU stay. This is frequently a time of significant physiologic instability when
the staff is managing multiple complex interventions while trying to prevent
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Fig. 14.6 Photograph of occipital pressure ulcer under a cervical collar. With permission from
Black J et al. Medical device related pressure ulcers in hospitalized patients. International Wound
Journal. Blackwell Publishing Ltd and Medicalhelplines.com Inc. 2010; 7(5)

pressure ulcers. During this time the importance of communication among all disci-
plines on the care team on strategies to prevent pressure ulcers should not be over-
looked [20]. There were questions among the team regarding management of the
patient’s unstable spinal fractures in the presence of hemodynamic instability and
pulmonary complications. This was partially due to inconsistency in the plan of care
among the different disciplines. The importance of team-based communication in
developing care plans for complex cases such as this was identified as an opportunity
for improvement.

Knowledge Deficit

The RCA team designated a performance improvement team which conducted a
literature review on turning and positioning of patients with spinal cord injuries and
with cervical collars to implement risk reduction strategies. Standards of care were
developed based on the literature review and on literature from the cervical collar
manufacturers’ [21, 22]. Trauma patients with a length of stay of 2 days or more
have a high incidence of skin of breakdown. Head and spinal cord-injured patients
as well as patients in cervical collars are particularly at high risk. It is suggested that
specific protocols be developed to prevent skin breakdown in these patients.
Preventive measures require an interdisciplinary approach that facilitates rapid
clearance of cervical spines and aggressive and timely management of patients who
must wear cervical collars or other splints including interventions for intermittent
removal, replacement, or repositioning [23]. A hospital-wide education program
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was implemented for all disciplines including but not limited to neurosurgery,
nursing, orthopedics, and trauma. It is important when implementing education pro-
grams as part of an improvement strategy to include plans for sustaining knowledge
including periodic updates and education of new team members. In addition, the
importance of performance monitoring and the provision of feedback cannot be
overemphasized. A systematic review of nursing quality interventions noted that
there was a “frequent disconnect” between performance monitoring and the provi-
sion of feedback, despite empirical documentation on the usefulness of audit and
feedback to change behavior [10].

Policy and Process

Intraoperative Management and Skin Integrity

The organization had previously implemented robust processes to prevent pressure
ulcers intraoperatively. Pressure ulcer incidence directly attributable to the operating
room ranges between 4 and 45 % [7]. During surgery patients are immobile, posi-
tioned on a relatively hard surface, and cannot change their position or relieve pres-
sure. Additional factors associated with surgery that increase the risk of pressure
ulcer development include the length of the operation, the incidence of hypotensive
episodes, low core temperature, and reduced mobility on day one postoperatively.
Strategies to prevent pressure ulcers intraoperatively that were used during Mr. S’s
surgery included the use of a pressure-redistributing mattress on the operating table
and elevating heels to distribute the weight along the calf without putting all of the
pressure on the Achilles tendon. Positioning and padding of the individual in a dif-
ferent posture preoperatively and postoperatively is also recommended [7].

Patient and F amily Centeredness

There was ongoing communication with the family members during the course of his
stay regarding all aspects of his care including the risk of pressure ulcer development.
Patient/family involvement in all aspects of care and open communication about
unanticipated outcomes and adverse events is recognized as a best practice and it is
important to have processes in place to support timely, empathic communication [24].

Conclusion and Key Lessons Learned

In summary, the etiology of pressure ulcers is multifactorial. As demonstrated in
these case studies, prevention of healthcare-acquired pressure ulcers requires an
organizational systems-based approach with an emphasis on multidisciplinary
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teamwork and continuous improvement. Effective programs include leadership
support and medical staff involvement. Essential components of a comprehensive
program to prevent pressure ulcers include:

Implementation of evidence-based processes for risk assessment, skin assess-
ment, and prevention strategies in the care plan

Monitoring the effectiveness of the pressure ulcer prevention program through
defined process and outcome measures

Robust programs for orientation and ongoing training of staff

Promoting communication regarding skin integrity and risk factors among the
healthcare team

Use of point-of-care resources for staff on components of a risk and skin assess-
ment and on identification and description of abnormalities

Use of prompts and available technological support to automate implementation
of recommended practices

Ongoing evaluation of products, equipment, and supplies for pressure
redistribution and skin care

A patient-centered approach that includes patients/family members/caregivers in
education regarding risk factors and prevention strategies
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Chapter 15
Diagnostic Error

Satid Thammasitboon, Supat Thammasitboon, and Geeta Singhal

“I beseech you, in the bowels of Christ, think it possible you
may be mistaken.”

Oliver Cromwell

Introduction

Diagnostic error is defined as “a diagnosis that was unintentionally delayed
(sufficient information was available earlier), wrong (another diagnosis was made
before the correct one), or missed (no diagnosis was ever made), as judged from the
eventual appreciation of more definitive information” [1]. A diagnostic error may
occur due to failure in timely access to care, incorrect interpretation of symptoms,
signs, or test results, fault in the differential diagnostic process, or a failure of timely
follow-up and specialty referral [2]. It is important to note that not all diagnostic
errors result in harm and not all harm related to a diagnostic error is preventable.
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Prevalence and Contributory Risk Factors

Diagnostic errors are common, occur in all clinical settings, frequently cause harm
to patients, and incur malpractice claims against physicians. Despite their relatively
high rate of occurrence, little attention has been paid to them until recently because
of difficulty in reliably identifying and analyzing them [3].

The rate of diagnostic error is estimated to be 5-15 % across a wide variety of
clinical conditions and settings [4]. Diagnostic error is encountered in every spe-
cialty. The estimated rate is <5 % in dermatology, radiology, and pathology, all of
which rely on visual interpretation and about 10-15 % in most other fields where
data gathering and synthesis play a stronger role [4].

The Harvard Medical Practice Study that preceded the Institute of Medicine
report, To Err is Human, found that physician errors resulting in adverse events
were more likely to be diagnostic than drug related (14 vs. 9 %). Further, diagnostic
mishaps comprise the highest proportion to be judged negligent (75 %) and to result
in serious disability (47 %) [5].

Diagnostic errors are particularly common in the emergency department (ED)
that has been described as a “natural laboratory for the study of error” [6, 7]. In a
2007 study of 122 closed malpractice claims, 65 % involved missed ED diagnoses;
of these 48 % were associated with serious harm, and 39 % resulted in death [8].
Typically, missed diagnoses in ED are a result of multiple breakdowns in clinical
processes including failure to order an appropriate diagnostic test (58 %), failure to
perform an appropriate history and physical exam (42 %), incorrect interpretation of
a diagnostic test (37 %), lack of appropriate supervision (30 %), inadequate hand-
offs (24 %), and excessive workload (23 %) [8].

Ambulatory care settings are not immune from diagnostic errors. A 2006 analy-
sis of ambulatory care malpractice claims found that of 307 claims, 181 (59 %)
involved diagnostic errors [9]. Fifty-nine percent of these errors were associated
with serious harm and 30 % resulted in death. Most common process breakdowns
leading to harm were failure to order an appropriate diagnostic test (55 %), creating
a proper follow-up plan (45 %), obtaining an adequate history, or performing ade-
quate physical examination (42 %). Leading contributing factors for errors were
failures in judgment (79 %), vigilance or memory (59 %), knowledge (48 %), and
patient-related factors (46 %).

Compared to medication and treatment errors, diagnostic errors cause more harm
and are less preventable [4]. They account for more malpractice claims than any
other medical mishap and account for twice as many alleged and settled cases as
medication error [2, 10]. An analysis of large malpractice carrier data revealed that
diagnostic error claims incurred the highest amount of payment: $127 million for
diagnostic error versus $123 million for all other categories combined [11].

Based on various studies, commonly misdiagnosed conditions include cancer,
infection, fracture, myocardial infarction, pulmonary embolism (PE), neurological
conditions, and aneurysms. Since a number of these studies are based on claims data,
the results are biased toward more serious and more costly diagnoses. Specifically,
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PE and drug reactions are the most frequently missed diagnoses followed by missed
lung cancer and colon cancer [2]. A review of 67 patients who died of PE over a
5-year period revealed that the diagnosis of PE was not suspected clinically in 37
(55 %) patients [12]. Estimates show that about 1 in 25 patients with myocardial
infarction are sent home, and these patients carry a much higher mortality rate than
the patients who are appropriately diagnosed and hospitalized [13].

Diagnostic errors are also of concerning for patients. In a Harris poll conducted
by the National Patient Safety Foundation, one in six adults reported being misdiag-
nosed [14]. Another study found that 55 % of adults in the USA cited “misdiagno-
sis” as their greatest concern when they see a doctor in an ambulatory clinic [15].

What Causes Diagnostic Errors

A careful analysis of the literature reveals that similar to other medical errors, diag-
nostic errors are often multifactorial and are caused by an interplay of system flaws
and cognitive defects. This validates the Swiss cheese model of multiple vulnerabil-
ities [16], often one contributing to and compounding the other. In a 2005 study of
100 cases, in 46 % of the cases, both system-related and cognitive factors contrib-
uted to diagnostic error. Cases involving only cognitive factors (28 %) or only
system-related factors (19 %) were less common, and seven cases were found to
reflect “no-fault” without any obvious contributory cause. Combining the pure and
the mixed cases, systems factors contributed to the diagnostic error in 65 % of cases
[17]. The systems factors leading to diagnostic errors were aligned to other types of
medical errors and were most often related to policies and procedures, inefficient
processes, and difficulties with teamwork and communication, especially with com-
munication of test results. Of cognitive factors, faulty synthesis of available infor-
mation was the commonest contributor followed by faulty data gathering such as
incomplete history and physical examination. Only rarely did inadequate knowl-
edge of physician cause the diagnostic error [17]. This is clearly in contrast to the
prevailing belief that diagnostic errors primarily reflect defective cognition. This
also gives hope that appropriate systems and processes can be developed as strate-
gies and solutions to diagnostic errors previously considered not amenable to sys-
tem fixes.

Diagnostic Decision Making: A Congnitive Model

Recently, a dual-process model of reasoning with its foundation in cognitive psy-
chology has emerged as a promising framework for understanding how physicians
think during a diagnostic process. Based on this model, physicians use two differing
modes of cognition—"“System 1” and “System 2” [18] (Fig. 15.1). The system 1
mode or, nonanalytical thinking, is the rapid, subconscious, and effortless reasoning
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Fig. 15.1 Dual process model of reasoning applied to diagnosis. Adapted from Croskerry [18]

that is used most of the time in clinical medicine. This is strongly based on pattern
recognition—once the combination of clinical features is recognized, physicians
automatically go into the System 1 mode of thinking to make a diagnostic decision.
However, if the pattern is not recognized or is complex, system 2, or analytical
thinking, is activated. The system 2 mode is characterized by slow, deliberate, con-
scious, and effortful reasoning.

System 1 cognition is based on the physician’s clinical competence (experience,
fund of knowledge, and intellectual ability) as well as tradition, personal theories,
and assumptions that sometimes are not necessarily based on scientific rationale.
Although it is a powerful mode for fast and frugal decision making, it can suffer from
anumber of cognitive biases and, therefore, may lead to a diagnostic error. Table 15.1
describes some of the common cognitive biases that can influence diagnostic deci-
sion making. We believe that being aware of such biases will help physicians avoid
them in clinical practice [19].

These two systems are not mutually exclusive. It has been suggested that physi-
cians (both novices and experts) use both modes of reasoning to reach final diagnos-
tic decisions in most cases [20]. Early hypotheses generated by System 1 are
normally based on experience and theoretical knowledge. Analytical thinking in
System 2 may use hypothetico-deduction to deliberately calibrate the early
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Table 15.1 Common cognitive biases [19]

Failed heuristic/bias Descriptions

Availability heuristic Tendency to accept a diagnosis due to ease in recalling a past
similar event or case, rather than based upon statistical
prevalence or probability

Representativeness Improper use of pattern recognition to detect representative
heuristic characteristics (prototype) to diagnose a condition, which can
predispose physicians not to consider differential diagnoses
Anchoring Tendency to stay with an original diagnosis despite evidence to the
contrary
Diagnosis momentum The tendency for an opinion or working diagnosis to become

almost certain when it is passed from person to person and
suppresses further evaluation

Omission The tendency toward watchful waiting and reluctance to treat for
fear of being held responsible for adverse outcomes, preferring
that an event be seen to happen naturally rather than as a result
of action taken by a physician

Confirmation The tendency to seek out data to confirm one’s original idea rather
than to seek out or validate disconfirming data
Premature closure The tendency to apply closure to the diagnostic process too early

on the basis of vivid presenting features that may be convincing
for a particular diagnosis, such that the correct diagnosis is not
considered

hypotheses through active search for additional data until a diagnostic threshold is
reached. Physicians, however, have to start reasoning from the data to formulate
diagnostic hypotheses following the rules or pathophysiological knowledge in com-
plex or rare clinical problems [21]. Studies have shown that using only single mode
of reasoning (either analytical or nonanalytical) resulted in lower diagnostic perfor-
mance when compared with using a combined approach [22]. Physicians should
learn and develop the strategic use of the dual process model of reasoning. Some
practical cognitive strategies are suggested later in this chapter.

Steps in Diagnostic Decision Making

Making a clinical diagnosis is a multi-step iterative process that requires listening,
collecting data regarding symptoms, performing focused examinations, ordering
appropriate tests, synthesizing data, and analyzing results. These steps have been
summarized in the Diagnostic Error Evaluation and Research (DEER) taxonomy.
This provides another useful framework of classifying the causes of diagnostic
errors based on where in the process the error occurred [2].

In an analysis of 583 self-reported diagnostic errors using the DEER chart audit
tool, it was found that laboratory and radiology testing (including test ordering,
performance, and physician processing) accounted for the largest proportion of



236 S. Thammasitboon et al.

errors (44 %), followed by physician assessment (32 %) (including hypothesis
generation, weighing or prioritizing, and recognizing urgency or complications).
In terms of identifying the specific process failure that occurred, failure or delay
in considering the diagnosis accounted for the largest number of diagnostic fail-
ures (19 %), followed by failure or delay in ordering needed tests and erroneous
laboratory or radiology reading of tests in almost equal frequency (11 %) [2]
(Table 15.2).

Table 15.2 Diagnostic Error Evaluation and Research (DEER) Taxonomy

Diagnostic process Failures

1. Access/presentation A. Failure/delay in presentation
. Failure/denied care access
. Failure/delay in eliciting a critical piece in history
. Inaccurate/misinterpreted critical piece in history
. Suboptimal weighing of a critical piece of history
. Failure/delay to follow up on a critical piece of history
. Failure/delay in eliciting a critical physical exam finding
. Inaccurate/misinterpreted critical physical exam finding
. Suboptimal weighing a critical physical exam finding
. Failure/delay to follow up on a critical physical exam finding
4. Tests Ordering
A. Failure/delay in ordering needed test(s)
B. Failure/delay in performing ordered test(s)
C. Suboptimal test sequencing
D. Ordering of wrong test(s)
E. Test(s) ordered wrong way
Performance
F. Sample mix-up/mislabel
G. Technical errors/poor processing of specimen/test
H. Erroneous laboratory/radiology reading of test
I.  Failed/delay transmission of result to physician
Clinical processing
J. Failed/delayed follow-up action in test result
K. Erroneous physician interpretation of test
5. Assessment Hypothesis generation
A. Failure/delay in considering correct diagnosis
B. Suboptimal weighing/prioritizing
C. Too much weight to lower probability/priority diagnosis
Recognizing urgency/complications
. Failure/delay to recognize/weigh urgency
. Failure/delay to recognize/weigh complications
Failure in ordering referral
. Failure/delay obtaining/scheduling ordered referral
. Error in diagnostic consultation
. Failure/delay communication/follow-up consultation
. Failure to refer patient to close/safe setting/monitoring
. Failure in timely follow-up/rechecking of patient

Adapted with permission from Gordon Schiff, MD
Source: Schiff et al. [2]

2. History

3. Physical examination
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7. Follow up
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Case Studies

Case 1: Clinical Summary: Missed Diagnosis of Appendicitis

A 3-year-old female with acute myeloid leukemia presented with acute febrile
neutropenia. Broad spectrum antibiotics were initiated secondary to concerns for
sepsis but were discontinued after 5 days of negative cultures. The patient was cur-
rently undergoing intensive chemotherapy. She subsequently developed abdominal
pain, the severity of which was difficult to interpret due to the child’s trepidation
around physicians. During the next few days, she developed low-grade fevers. The
oncologist suspected typhlitis as the cause of abdominal pain in this febrile neutro-
penic patient. The pediatric surgeons concurred with the working diagnosis and
recommended serial abdominal exams. After 3 more days of persistent symptoms,
an abdominal computed tomography (CT) was obtained. Findings were consistent
with severe acute appendicitis with perforation without evidence of typhlitis. The
patient was taken to the operating room for an appendectonty.

Case 1: Analysis and Discussion

The fundamental error in this case involved a misdiagnosis of typhilitis and this led
to a further delay in making the correct definitive diagnosis of appendicitis.

The diagnostic decision making in this case demonstrates a number of cognitive
biases that contributed to the delayed diagnosis of this patient. The oncologists
diagnosed typhlitis based on the availability heuristic. The pattern of right lower
quadrant pain in a neutropenic patient was quickly thought to be typhlitis. This
premature closure set in motion a diagnostic momentum by which a particular diag-
nosis became established with inadequate evidence. Because the case had been
framed for typhlitis, the surgical team followed the diagnostic momentum with
anchoring and confirmation biases by acting upon an incomplete investigation.
They were reluctant to order any potentially unnecessary abdominal imaging
because of concerns of subjecting the patient to unnecessary radiation in light of an
already working diagnosis. The surgeons then exhibited omission bias through
watchful waiting. A complete evaluation, in retrospect, should have included an
abdominal CT scan to rule out appendicitis, which is considered a surgical emer-
gency in a 3-year-old child with right lower-quadrant pain.

Physician (Over) Confidence in Diagnostic Abilities

The worst-case scenario rule should have been applied in this case to diagnose
in a timely fashion and avoid the complications of perforated appendicitis.
Overconfidence in diagnostic abilities is a common but under-recognized contribu-
tor to diagnostic errors. One critical element is physicians’ miscalibration of their
diagnostic ability. In a 2005 study, medical students, residents, and attending
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physicians were given 36 diagnostically challenging cases, each with a definitive
correct diagnosis. The study found that students were overconfident in 25 % of
cases in which their confidence and correctness was not aligned, residents were
overconfident in 41 % of cases, and attendings in 36 % [23]. In case 1, the whole
team of physicians was overly confident about the working diagnosis and failed the
attempt to rule out the commonly missed surgical condition, acute appendicitis.

The diagnosis of acute appendicitis based on clinical findings is often challeng-
ing in children. One important issue is that in the absence of a systematic feedback
loop informing physicians regarding the accuracy of the diagnosis made, physicians
may never learn of the diagnostic error as misdiagnosed patients may also simply
leave the practice seeking care elsewhere. Enhancing feedback to physicians regard-
ing diagnoses and errors would increase calibration and reduce overconfidence
regarding their own diagnostic error rate [4].

Case 2: Clinical Summary: Hyperkalemia Wrongly Attributed
to Hemolysis

A 4-month-old infant with shock was transferred to the emergency department (ED)
from a community hospital. He presented with cardiopulmonary arrest. The ED
team successfully resuscitated the patient and transferred him to the pediatric inten-
sive care unit (PICU) with presumed diagnosis of septic shock. He developed
another arrest soon after the PICU admission. Upon review of the transfer docu-
mentation, the patient was found to have serum potassium level of 8.5 mEq/L at the
outside hospital and 9.0 mEq/L at the ED. He stabilized after the hyperkalemia was
addressed. The abnormal potassium level was ascribed by the referring physician
to be due to a hemolyzed specimen. He responsibly repeated the test but did not
include the presumably spurious laboratory data in the transfer communication.
The patient was later found to have congenital adrenal hyperplasia.

Case 2: Analysis and Discussion

The fundamental error in this case involved non-standardized detection and report-
ing of hemolyzed samples, wrong assumption made by the referring physician that
the hyperkalemia was due to a hemolyzed specimen and failure to consider other
possibilities and breakdown in information management.

The “Swiss Cheese” Model of Multiple Vulnerabilities

Case 2 demonstrates a cascade of errors caused by a combination of cognitive and
system-related factors. It is a medical mishap that fits Reason’s Swiss cheese model.
Although the diagnosis was delayed mainly due to system-related errors, cognitive
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biases were a contributing factor. The dilemma involving the issue of hemolyzed
specimens is a common challenge particularly in pediatric patients. Omission bias
led physicians to repeat testing rather than acting upon it despite a reading of a life-
threatening level of potassium. A tendency toward inaction (do no harm) is a com-
mon approach in medicine because of a belief that the physician is more likely to be
blamed for taking action than for inaction when a negative outcome occurs. Some
physicians may become desensitized by frequent erroneous results and get into the
habit of disputing them rather than considering the risks and benefits of watchful
waiting. Because a hemolyzed specimen is so common in pediatric practice, some
physicians may develop the logical fallacy of assuming or suspecting that every
report of hyperkalemia involves a hemolyzed sample. Inadequate knowledge some-
times forms the basis of cognitive errors. The physician at the outside hospital did
not recognize the strikingly abnormal laboratory data as an ominous sign of con-
genital adrenal hyperplasia. The potassium level of 9 mEq/L was reported to the ED
after the patient had already been transferred to the PICU.

Errors Associated with Laboratory Testing

Given technological advances in laboratory testing, the risk of errors has decreased
significantly within the processes occurring in the laboratory. Still, recent studies
from various clinical settings such as primary care, internal medicine, and ED attest
that the rates of errors in test request and result interpretation are unacceptably high
and cause diagnostic errors [9, 24]. An attempt must be made to improve physician
knowledge about laboratory tests and the correct interpretation of test results. The
sources for point of care knowledge should be readily available. The narrative inter-
pretation and interpretive comments in the test reports should be provided [25]. At
the systems level, explicit guidelines to improve coordinated care between labora-
tory specialists and physicians must be developed and implemented. In cases of
specimen with hemolysis, laboratory personnel should always ask for a new sample.
If the specimen is found to be hemolyzed, it cannot simply be rejected especially in
case of critical reading of hyperkalemia, but the laboratory should alert the physi-
cian so that any in vivo hemolysis or hyperkalmia can be ruled out.

System-Related Errors

The frequency of system-related factors varies with the types of errors. Based on
Graber et al. [17], delayed diagnosis had more system-related errors (89 %), whereas
wrong diagnosis had more cognitive errors (92 %). In one of the largest physician-
reported cases of diagnostic errors using DEER taxonomy to localize the break-
downs in the diagnostic process, the testing process had the greatest number of
reported process failure. Failures in the physician assessment process, cognitive
errors, were slightly fewer [2]. Common system-related factors that contribute to
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diagnostic errors include those related to specimen identification, test tracking,
reporting of abnormal and critical test results, and transitions in care. The break-
down in information management, including inefficient processes, poor communi-
cation, and coordination of care, are among the most common causes [17, 26]. In
looking back at the case, poor handoff and communication at transition of care from
the referring physician to the hospital contributed to the error. Critical information
was lost during inter-facility transfer and was not conveyed in a timely enough man-
ner to prevent the patient’s second cardiopulmonary arrest in the PICU.

Remedies for Diagnostic Errors

Strategies to Enhance Diagnostic Decision-Making

Based on existing knowledge in cognitive psychology and medical decision mak-
ing, physicians should learn about sources of cognitive errors and familiarize them-
selves with different cognitive approaches to making better decisions. Further
research is required to investigate if these proposed cognitive strategies can actually
optimize diagnostic decision making and decrease errors. Suggested cognitive strat-
egies to avoid biases and errors include the following [27]:

1. Decrease reliance on memory: To improve diagnostic accuracy, physicians
should force themselves to use memory aids such as mnemonics, flash cards, or
computer applications with algorithms and checklists to reduce cognitive load
for diagnostic thinking.

2. Enhance metacognitive skills to promote System 2 processes: Metacognition is
“thinking about one’s own thinking.” Physicians should take time to actively
reflect and regulate their own thinking and affective process. Forced generation
of a comprehensive list for differential diagnosis and routine use of a “diagnostic
pause” (Fig. 15.2) to check one’s diagnostic thinking are examples of metacogni-
tive strategies [28].

* Does the diagnosis make sense?

» Are these clinical findings what | expected?

» Did | have any cognitive or affective biases?

» Did | omit any serious/life-threatening conditions?

* Am | comfortable with this decision?

* Does the patient agree with me?
Fig. 15.2 Diagnostic pause:
a tool to foster metacognition.
Adapted from Quirk [28]

If the patient is not comfortable, or does not believe
your diagnosis, reevaluate the situation
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. Develop cognitive forcing strategies: Individual physicians should develop

generic and specific strategies to monitor and override predictable cognitive
biases in particular clinical situations (e.g., diagnose anxiety disorder only by
careful exclusion, always investigate for multiple drugs in case of suicidal inges-
tion, be extra cautious prior to making the conclusion when reliable history is not
available, etc.) [19].

. Use group decision making: In doubtful situations, collective wisdom likely pro-

duces an optimal solution. If a patient care conference is not practical, sharing
one’s decision making with another colleague to reflect on diagnostic thinking is
still valuable (i.e., thinking out loud with feedback).

. Personal accountability: People generally put more effort into decision making

when they know that they will be held accountable. Personal accountability
using timely constructive feedback will lead to better calibration of future deci-
sions [23].

Addressing issues at the system level can assist physicians with cognitive aspects

of diagnostic error. An organization may consider the following system-level strate-
gies to reduce cognitive errors:

1.

Provide resources for diagnostic decision support system (DDSS): There are
commercially available Web-based DDSS applications that provide comprehen-
sive list of differential diagnoses and accurate estimates of disease probability.
Isabel (http://www.isabelhealthcare.com) is an example of available applications
that uses patient’s demographics and clinical features to produce a list of possi-
ble diagnoses. These resources could also include point-of-care general medical
knowledge references [4, 27].

. Provide resources and encourage use of clinical guidelines and clinical algo-

rithms: These resources enhance physician adherence with evidence-based med-
ical practice which helps prevent cognitive biases inherent to human judgment
and reduce errors.

. Incorporate forced use of checklists into the diagnostic process: Diagnostic

checklists can be used to prevent reliance on memory and overconfidence for
error-prone diagnoses (e.g., chest pain, dizziness). Strategic use of checklists
can: (1) guide physicians to optimize their cognitive approach, (2) remind physi-
cians to consider a complete list of possible diagnoses for a given clinical prob-
lem, and (3) remind physicians of common pitfalls or biases when diagnosing
certain diseases (cognitive forcing strategies) [29].

Strategies to Reduce System-Related Errors

While progress has been made in understanding systems causes of diagnostic errors,
studies evaluating the effectiveness of these system-level interventions are lacking.
The important first step should focus on changing the perception of diagnostic
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errors from “errors in judgment,” “errors in thinking,” or “physician mistakes” to
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Fig. 15.3 Closed-loop feedback in the diagnostic process

errors related to cognitive processing, communication, and system design [27]. This
Just Culture oriented patient safety approach would allow scientific studies of diag-
nostic errors to find effective strategies to minimize them. Figure 15.3 summarizes
multifaceted patient safety approach to improve the diagnostic process. System
strategies to enhance communication and coordination of care may include the
following:

1.

Optimize the use of electronic health records to facilitate transfer of patient
information across clinical settings. The system needs to ensure that the required
follow-up action is completed to close the information loop. The system can
generate automatic messages reporting test results to physicians and patients and
schedule follow-up in timely and reliable fashion [4, 30].

. Enhance the laboratory-clinical interface by developing coordinated care

between laboratory specialists and physicians in all steps of diagnostic testing.
This approach could minimize inappropriate test requests and misleading
interpretation of laboratory data [31].

. Ensure that specialty expertise is available when needed. An attempt should be

made to identify and resolve any potential barriers that compromise effective
communication and coordination among all clinical services [27].

. Encourage and educate patients to be active participants in every step of the

diagnostic process. The patient is a crucial part of the “safety net” for system
errors. Patients should offer the complete story, remind physicians to consider
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other possibilities, disagree with their physicians, ask for clarification, and
request timely follow-up [32].

5. Develop a system for reliable follow-up. Timely follow-up is crucial for high-
risk diagnoses or symptoms for which a diagnosis has not been made (e.g.,
patients should not think that “no news is good news”) [4].

6. Establish pathways for reliable, blame-free upstream feedback to physicians in
cases of misdiagnosis-related harm. This can be achieved by developing chart
audit protocols to look for changed diagnoses (e.g., comparing ED diagnoses to
subsequent diagnoses, reviewing all readmissions, morbidity and mortality con-
ferences, sentinel event analysis, etc.) [4, 27].

Conclusion and Key Lessons

Diagnostic errors are common, costly, and can result in adverse consequences for
patients, families, and healthcare professionals. Physicians should educate them-
selves about sources of errors, analyze different processes involved in the diagnostic
process, and healthcare organizations should implement explicit strategies to mini-
mize cognitive- and systems-related factors leading to diagnostic errors.

Key Lessons

1. Diagnostic errors place serious financial burden on the healthcare system and
can be devastating for affected patients, families, and physicians.

2. Causes of diagnostic errors are often multifactorial; cognitive processing errors
and system design flaws are contributory factors.

3. Physicians should familiarize themselves with the science of diagnostic decision
making and common biases that can affect their decisions.

4. While many available system-level strategies can be implemented to reduce
diagnostic errors, further research is required to prove their effectiveness.
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Chapter 16
Patient Safety in Pediatrics

Erin Stucky Fisher

“We are built to make mistakes, coded for error.”

Lewis Thomas

Introduction

Medical errors and patient harm events that occur in pediatric patients differ from
those of adults, due to different physical characteristics, developmental issues, and
the dependent/legal/vulnerable state of the child [1, 2]. Although error and harm due
to medications [3—6] are most prevalently cited, diagnostic errors, patient misiden-
tification [7], communication failures, and lack of information system customiza-
tion are some of the other frequent problems associated with pediatric safety events
[8, 9]. It is also important to keep in mind that the definition of a pediatric patient is
not always limited by age; young adults with chronic and/or unusual diseases are
often cared for in the pediatric healthcare setting [10]. Healthcare safety failures for
children are many and include lack of proper equipment (e.g., adult-sized oxygen
saturation monitor probes causing erroneous results), over or misuse of technology
(e.g., radiation dosing for computed tomography higher than necessary to produce
adequate image), lack of awareness of age-specific norms (e.g., vital sign changes
misinterpreted, resulting in either excessive or conversely no action taken), and fail-
ure to anticipate environmental influences (e.g., hypothermia due to cold rooms or
lack of bundling resulting in physiologic stress) [2, 3, 7, 9].
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To date, reports on the epidemiology of pediatric safety events have been focused
primarily on the hospital setting [2]. Medication errors are not surprisingly the most
commonly cited safety event (5-50 % of errors) and include a combination of calcu-
lation, formulation, dispensing, and administration errors [2, 5]. There is potentially
greater risk of error commitment in the medication process for pediatric patients
than for adult patients due to weight-based prescribing needs, dynamic age and dis-
ease-state physiologic and developmental changes, and medication delivery issues
that are unique to children [2, 5]. In addition patient misidentification, delays in care,
miscommunication, intravenous access problems, and other incidents have also
been reported, some at rates of up to 10 % [3, 7, 9]. Although ambulatory reports are
fewer, one multi-center study similarly demonstrated that medication errors occurred
most commonly (32 %); however, administrative (documentation) and diagnostic
errors were also often reported (22 and 15 %, respectively) [6]. Importantly, com-
munication was deemed a contributing factor in 67 % of all reported events [6]. In
all settings, there are challenges to obtaining accurate and timely error reports and to
implementing durable solutions. Despite these unique challenges, the approach
toward identification, resolution, and abatement of pediatric harm follows the same
tenets of healthcare safety mentioned elsewhere in this book.

A number of case examples could serve to instruct on pediatric error and harm.
As noted, although most information has come from inpatient reports, ambulatory
errors are of great importance as well but largely underreported [2]. Several entities
have worked to call attention to pediatric errors and system solutions, including the
Institute for Healthcare Improvement (IHI) (High Alert Medications in Pediatrics)
[11], the American Academy of Pediatrics (AAP) (Patient Safety Policy statement)
[2], The Joint Commission (TJC) (various resources) [12], and the Agency for
Healthcare Research and Quality (AHRQ) (Patient Safety Indicators) [13]. These
groups suggest both technology-based solutions such as pediatric-specific elec-
tronic health record and computerized decision support systems as well as some
very basic changes, such as mandatory weight recording in kilograms, that highlight
the stark contrast in work yet to be done in pediatric healthcare safety. While the
case examples below cannot address all aspects of pediatric error and harm, they
call out some of the issues unique to children that deserve attention.

Case Studies

Case 1A: Delayed Diagnosis Leading to Orchiectomy
in a 9-Month-0ld Infant

Clinical Summary

A.B. is a 9-month-old, previously healthy, term male seen at a community emer-
gency department (ED) with parental concern for crying and fussiness for several
hours. On arrival vital signs were noted to be stable except for an elevated heart
rate thought to be due to crying. Examination was normal except for left-sided
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scrotal swelling. Over the next 4% h, the ED physician obtained a scrotal sonogram
which was read as nondiagnostic for torsion; the on-call pediatrician was called to
admit the patient for pain management and further evaluation. Upon assessment in
the ED, the pediatrician called for urgent transfer to the local children’s hospital
and immediate urologic consult. The child was met in the children’s ED by the
urologist and taken directly to the operating room where left orchiectomy was per-
formed due to a necrotic testis.

Case 1B: Missed Diagnosis of Inflammatory Bowel Disease
in an Adolescent

Clinical Summary

L.M. is a 16-year-old boy with inflammatory bowel disease (IBD) admitted to a
large community hospital for upper arm cellulitis thought to be due to an abrasion
that occurred when he fell (helmeted) from his bicycle 2 days prior to admission.
The cellulitis improved with treatment. On the day of discharge the patient had a
bloody stool and abdominal pain which was recorded by the nurse. A resident
assessed the patient when the parent was at work. The patient stated he “was fine”
and wanted to go home; he was discharged. One day later, the patient was admitted
to the children’s hospital for a severe IBD flare.

Analysis: Case 1A and Case 1B

These two cases highlight the added vigilance needed when caring for pediatric
patients of varied ages. What happened in each case? The first case underscores the
need for age and/or disease state- specific criteria for pediatric assessments in com-
munity settings as is recommended by the Emergency Medical Services for Children
and the American Academy of Pediatrics [14]. Delay in obtaining and interpreting
radiological images and delay in transfer to a facility where definitive treatment can
be rendered are not uncommon at sites where personnel and facilities do not fre-
quently care for infants. The second case highlights the need to recognize the impact
of unrelated acute medical needs on underlying chronic disease states, to assess and
account for clinical changes in the face of patient denial, and to balance adolescent
autonomy with family engagement when rendering medical decisions. Adolescents
are a special challenge, particularly those with chronic disease who may hesitate to
complain, do not want to stay in the hospital, or fail to advocate for themselves
when they have issues they would like raised. What can be done to prevent recur-
rence of these failures? Protocols should be written for pediatric consultation and
testing that acknowledge skill sets available for rendering services to children of
different ages and underlying disease states. Patient- and family-centered care
(PFCC) principles [15] and a team approach toward care for adolescents should be
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fostered. Pediatricians should have a presence on relevant hospital committees and
should participate in case reviews of pediatric-aged patient events that occur at any
site in the facility. While these short cases focus briefly on the importance of
advocacy in community settings, the children’s hospital case below offers detail on
a review process and solution planning that can translate to any setting.

Case 2: Pediatric Patient Harm Due to Multiple System Failures

Clinical Summary

H.M. is a 5-year-old female, ex-28-week gestation preterm with chronic lung dis-
ease (CLD), developmental delay, status post-gastrostomy tube (GT) with fundopli-
cation in infancy and GT closure 1 year ago, history of oral aversion, admitted with
CLD exacerbation. During the hospitalization she was diagnosed with atypical
pneumonia, started on macrolide therapy, given increased dose of intravenous (1V)
steroids, and her home medications were changed to IV form due to severe respira-
tory distress and both metabolic and respiratory acidosis noted on blood gas analy-
sis. She was improving with treatment by hospital day (HD) 5 but the following day
the Code Blue Team was called for respiratory failure. She spent three days intu-
bated in the intensive care unit and was eventually discharged home on HD 12.

What happened? The critical event unfolded over approximately 36 h (see
Table 16.1). When the Code Blue Team was called, the child had no respiratory
drive and had low blood pressure (75/40). After she was intubated it was clear she
had pulmonary edema but despite adequate ventilator support, she required signifi-
cant cardiovascular medication infusions to maintain her blood pressure. She was
restarted on her IV steroids at the same dose she had received on admission (2 mg/kg
every 8 h). Over the next several hours her blood pressure was under much better
control and she was weaned off the cardiovascular medications the following day.
It was noted that she had not been placed on oral steroids on HD 5 after her IV
steroids were stopped. She had been on 1 mg/kg/day as an outpatient for the week
prior to admission due to her increasing respiratory symptoms and had been on
every other day steroids for the past several months for her CLD.

Root Cause Analysis

What was the next step? A Root Cause Analysis (RCA) led to the discovery of mul-
tiple failures and proposed solutions. The RCA process includes asking “why” and
“how,” offers solutions, and expects actions based on these proposed solutions.
Questions on normal policy/procedures, process disruptions, human factors,
training, individual performance, equipment, environment, information technology,
as well as solution planning are included. The commonly used TJC RCA template
[16] goes further to identify organizational leadership investment in promoting the
culture of safety and assuring systems are in place to recognize and report errors.
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Table 16.1 Case 2: Relevant timeline

253

Hospital day

(HD) and

time Event Note

HD#5

09:30 Bedside clinical rounds performed; patient is off oxygen with stable 1
baseline respiratory effort and vital signs. Heart rate (HR) 74, blood
pressure (BP) 108/65, respiratory rate (RR) 22, oxygen saturation
94 %. Plan made to stop the intravenous (IV) steroids and change to
oral steroids

11:00 Nurse calls intern for orders. Intern discontinues the IV steroids. No order 2
for oral steroids is placed

16: 30 Mother arrives at the hospital and notes her daughter “looks tired.” Nurse 3
encourages mother to get her daughter to nap

19:10 Father arrives at bedside for the night; mother goes home to care for 4
siblings. Father is updated on the plans of the day

19:32 Night nurse calls intern with concern that the patient has had poor oral 5
intake all day. Intern orders IV fluids at maintenance rate

HD#6

02:35 Night nurse is taking vital signs, notes HR elevated to 110, patient asleep. 6
Father is sleeping at the bedside. Nurse calls intern about elevated HR.
Intern believes this is due to inadequate fluids and orders a 20 mL/kg
bolus of normal saline and increases the rate of the IV fluids to 1.5
times maintenance

06:35 Mother arrives and father leaves for work, stating things “were fine” 7
overnight

07:15 Mother calls nurse with concern about her daughter’s breathing and says 8
she is more “clingy.” Nurse reassures mother

09:30 Bedside clinical rounds are performed. The monitor alarms while the 9
patient is fussy with the exam. Mother restates her concerns and is
told the patient will be monitored carefully

11:12 Mother calls the nurse to watch her daughter’s breathing. Intern is called 10
for “needing oxygen—saturation dips.” Orders given for oxygen to
keep oxygen saturations greater than 95 %. Charge nurse notified (RR
38, oxygen saturation is 89-90 %, HR 118, BP 89/54)

13:10 Nurse records respiratory rate at 33; oxygen saturation on 1 L is 88-90 %. 11
She notes breathing a bit more labored but patient is “calmer”. Nurse
increases the oxygen to 2 L per minute. Intern notified “turning up the
oxygen”

14:11 Mother calls the nurse, stating she is concerned that her daughter does not 12
want to eat and is “tired.” Nurse reassures mother

15:08 Nurse calls intern because the monitor is alarming for HR. Intern is told 13
the patient is sleeping, on 3 L oxygen and that the saturations have
been “off” and “not picking up well.” The nurse has called for a new
monitor saturation probe

15:22 Nurse enters room to change probe and finds patient cyanotic and pale, 14

with RR of ~6. Code Blue is called
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How did this particular event happen? In this case, the hospital staff did not follow
established policies and procedures (Table 16.2). The hospital’s “Ask More” Policy
directs staff to notify the Charge Nurse if urgent patient care changes have not been
resolved with usual conversation and interventions and to continue to pursue resolu-
tion of the concern by elevating the issue to the covering physician and others includ-
ing the Chief of Staff. The Charge Nurse stated she was told by the nurse that “the
patient is a little worse but the resident has been called” and inferred that the issue
was being resolved. Documentation of communications between the nurse and intern
was unclear or missing. While there was a notation that the nurse notified the intern
of changes in the patient’s condition, detail on what changes were reported was
not documented and the notation indicated only “MD aware.” The intern failed to
examine H.M. and notify the supervising resident or attending physician of the con-
cerns as he thought his management plan had resolved the problem.

Human factors overlaid these procedural failures. Critical thinking was not evi-
dent a number of times. The intern did not order resumption and arguably a taper of
oral steroids on HDS5 as the IV steroids were discontinued, and further, on HD6 the
medication list was not reviewed by the team as this could have alerted them to the
omission of the steroid. The nurse stated she was distracted and did not document
her work on HD6 until late morning, so early morning events and vital signs were
not available for the rounding team. The rounding team and in particular the intern
separately likely committed one of a variety of cognitive errors: anchoring (fixation
on initial features of a case and not adjusting for later information); availability bias
(focusing on what readily comes to mind as the source of the problem); and poste-
rior probability (undue influence by what has happened with the patient or similar
patients in the past) [17, 18]. Failure to recognize shock, in this case due initially to
sudden discontinuation of steroids, is not uncommon in children [19]. The interpre-
tation of heart rate elevation due to inadequate volume status instead of assessing
for all causes of tachycardia resulted in excessive IV fluid administration in this
fluid-sensitive CLD patient and ultimately led to pulmonary edema. Hypoxia was
interpreted as a “normal” variation seen in CLD patients; however, these patients
rely on hypoxia for respiratory drive [20]. Administration of oxygen to this patient,
without addressing respiratory support needs, removed the drive and caused the
respiratory rate to drop. The nurse interpreted patient “calm” as overall improve-
ment. As much of the tachypnea was an attempt to compensate for metabolic acido-
sis from shock, the inability to ventilate caused a precipitous drop in pH and resulted
in cardiorespiratory failure. Children are at greater risk for respiratory failure than
adults due to anatomic issues (such as limited cartilage support of airway, small
airway diameter, larger and more horizontally placed epiglottis, and narrow sub-
glottis), limited gas exchange (fewer and smaller alveoli and fewer collateral chan-
nels for ventilation between alveoli) and immature respiratory drive (underdeveloped
central respiratory control and respiratory muscles and compliant chest wall) [21].
CLD patients on steroids and diuretics not only have limited reserve but also develop
tolerance for chronic hypoxia and hypercapnia. Often symptom changes are subtle
(tiring or decreased appetite) with a dramatic worsening and more classic signs of
respiratory failure then occurring within minutes [20, 21].
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Table 16.2 CASE 2: Root cause analysis (RCA) (only applicable issues listed)
Patient: H.M. MRN: 1234567

Participants

Attending physician; Quality Management Medical Director; Pediatric Residency Associate
Program Director; Patient Safety Officer; Risk Management/Quality Management nurse
specialist; Nursing Unit Director; bedside nurse; Unit Charge Nurse; Pediatric Chief Resident;
participant pediatric resident; Quality Management Nurse Coordinator

Discussion
Involved party ()
Associated Timeline
Root Actions and Note Number from
Issue type Issue cause solutions Table 16.1[ ]
Policy/procedures  Normal policy/ X Re-education No. “Ask More” Policy
procedures not followed (nurse,
followed? intern) [11-13]
Policy/procedures Any missteps in X Re-education;  Yes. Verbal and written
the process? “Ask More” communication not
Policy clear (nurse, intern,
change Charge Nurse) [6,
9-11, 13]
Policy/procedures  Other concerns? X Re-education Yes. Failure to examine

and communicate
(intern) [5, 6, 10, 13]

Human factors Relevant human X Rounds Yes. Failure of critical
factors? change; thinking skills;
Pediatric communication;
Early distraction (nurse,
Warning intern, resident,
System attending physician)
(PEWS) [2, 6, 8-13]
Performance Did performance Training No. (intern, nurse) [2, 5,
factors meet 6, 8—-13]
expectations?
Recurrence risk Could this event Dissemination Yes
happen to

other patients?
In other areas?

Solutions Planned
List here details on actions and solutions. Include pilots, dissemination plan, and assessment of
outcome of changes made

Solution For Whom? Responsible Party

Re-education: Nurse, intern Unit Nursing Educator;

Provide re-education on: Documentation; Pediatric Chief
communication; “Ask More” Policy; use of Resident; Pediatric
Situation-Background-Assessment- Residency Associate
Recommendation (SBAR) tool; CLD patient Program Director;
risks attending physician

(continued)
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Table 16.2 (continued)

Solution For Whom? Responsible Party

Policy change: Nursing Quality Management

Revise “Ask More” Policy to require Charge Nurse Department with
bedside assessment for any patient about whom Nursing and Medical
s(he) is called. Assessment to include review of Staff leadership
documentation and care plans

Rounds change: Residents, Nursing Unit Directors,

Pilot medication review and order writing on nurses, Pediatric Chief
rounds for resident patients (all units). pharmacy Resident; Pediatric

Pharmacist to participate when available.

New education and orientation:

1. Add SBAR, PEWS, Rapid Response Team
(RRT) and Code Blue Team scenario to hospital
staff annual education

2. Revise family hospital orientation to emphasize
family-initiated RRT

Dissemination:

1. Re-distribute SBAR tool, revised “Ask More”
Policy, revised family hospital orientation, and
notification of addition to annual hospital staff
education to all clinicians

2. Give participant family feedback on plans and
actions taken

System intervention:

Pilot PEWS program on this Nursing unit

Training:

1. Successfully complete communication
education that includes role play

2. Successfully participate in mock scenarios that
include use of PEWS and RRT

Assessment of Changes:

Track PEWS and rounds outcomes at 30 and 60
days. Disseminate these practices across all
units within 90-120 days (pending pilot results)

Residency Associate
Program Director;
Pharmacy Director

Human Resources;
Hospital Education
Department;
Customer Service;
Nursing Unit
Directors

Nursing Unit Directors;

Hospital staff,
families

Medical staff,

hospital Associate Pediatric

staff, Chief Resident;

residents, Pediatric Residency

family Associate Program
Director; Risk
Management/Quality
Management nurse
specialist

All on unit Nursing Unit Director

Nurse, intern Unit Nursing Educator;
Pediatric Residency
Associate Program

Director

Medical staff,
hospital
staff

Quality Management
Department

Communication failed numerous times. While the intern did admit hearing the
words “tachypnea” and “desats [sic],” the level of concern was not apparent in the
tone used by the nurse on the phone and the importance of these did not register
with the intern. The hospital’s communication tool using the situation—background—
assessment-recommendation (SBAR) [22] format was not used. The intern was not
asked to reassess the patient and thus assumed H.M. had improved with increasing
the oxygen level. The mother was concerned but was repeatedly told her child had
CLD so “the breathing can get better and worse again like this.” Ignoring parental
concerns, in particular related to a patient with chronic disease, is not uncommon
but leads to errors and decreased family satisfaction [15, 23].
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Fig.16.1 Just Culture algorithm from Rady Children’s Hospital San Diego. With permission from
Dr. Glenn Billman, Quality Management and Patient Safety, Rady Children’s Hospital San Diego

Other considerations such as staffing, resource availability, environment of care,
information technology, leadership, presence of proactive error surveillance sys-
tems, and culture of safety were not found lacking. The event was deemed at high
risk for recurrence, as the failure points were not unique to the patient, personnel, or
environment. Despite this, it was also agreed that nurse and intern performance
expectations were not met as noted above.

What can be done to prevent this from happening again? Solution planning used
quality improvement tools such as failure mode effects analysis (FMEA) and cause-
and-effect diagram [24], available facility rapid response team activation data, and
the organization’s Just Culture algorithm (Fig. 16.1). Just Culture acknowledges
that humans are fallible and provides an atmosphere of trust in which people are
encouraged to report errors while individuals are still held accountable for risky or
unacceptable behavior [25]. Key issues identified in this case were as the following:
lack of clarity of roles within the “Ask More” policy, limited team discussions about
what clinical changes warrant notification of more experienced clinicians, lack of
awareness of high risk populations’ more subtle signs of deterioration, difficulty in
interpreting level of parental or nursing concerns, and over-reliance on judgment
and experience despite concerning objective data such as vital signs. FMEA scores
for each of these failures were rated high, each with low likelihood of ability to be
detected and high likelihoods of recurrence and risk for future patient harm.
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Pediatric Early Warning Score
Vital signs are based on normal ranges for age
5 2 1 0 score
Behavior Lethargic Irritable Sleeping Playing or Alert
OR OR OR AND
Confused Agitated and not | Irritable but Age appropriate
OR consolable consolable AND
Reduced response to At baseline
pain level of
consciousness
Cardiovascular | Grey/Mottled/Cyanotic | Grey/Dusky Pale Pink
OR OR OR OR
Capillary refill Capillary refill |Capillary refill |Capillary refill
> 5 seconds 4 seconds 3 seconds < 2 seconds
OR OR AND AND
Heart rate > 30 above |Heart rate 20-30 |Normal heart Normal heart
normal rate above normal rate rate
OR rate
Bradycardia
Respiratory Respiratory rate Respiratory rate |Respiratory rate | Respiratory rate
5 below or > 40 above |> 20 above > 10 above normal
normal rate normal rate normal rate AND
OR OR OR No retractions
Moderate to severe Mild Retractions | Accessory AND
retractions OR muscle use No oxygen
OR FiO2 = 40% OR requirement
Grunting OR FiO2 = 30%
OR > 5Liters/min OR
Fi02 = 50% nasal cannula or |> 2Liters/min
OR > GLiters/min oxygen
> §Liters/min oxygen |mask oxygen
Extra points: Nebulizer treatments 4 or more per hour =2 points
Persistent vomiting after surgery =2 points
Frequency of nursing assessments are noted below. Use the PEWS algorithm.
Yellow: Orange: Red:
Every 2 El Every | Every 30
hours hour minutes

Fig. 16.2 Pediatric Early Warning Score action algorithm from Rady Children’s Hospital San
Diego. With permission from Dr. Glenn Billman, Quality Management and Patient Safety, Rady
Children’s Hospital San Diego

Using the Just Culture algorithm (Fig. 16.1), the nurse and intern’s actions in this
event were best described as consistent with “at risk behavior with systems
issues,” which resulted in targeted training. Of solutions implemented (Table 16.2),
the revision to the parent orientation on rapid response team (RRT) use and pilot-
ing of a new Pediatric Early Warning Score (PEWS) required the most investment
of resources and cultural sensitivity. The PEWS tool, first described in the UK and
since modified by others, rates the cardiac, respiratory, and behavior (neurologic)
status of a patient [26]. The rating in each category is associated with a point
value that is combined to yield a composite score (Fig. 16.2). The real power of
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ANY parent may activate the Rapid Response Team.

Fig. 16.3 Pediatric Early Warning Score (PEW) Score Algorithm

the PEWS tool, however, comes from the associated action algorithm (Fig. 16.3),
which prescribes specific tasks based on the patient’s composite score.
Staff’s concerns regarding overuse of the RRT system and also of over-reliance on
the PEWS system for patient assessment were abated through engagement in devel-
opment of the parent orientation materials and the PEWS algorithm, respectively.
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Dissemination of lessons learned across the system included the addition of a
PEWS scenario to annual education as well as the agreement to study, report on, and
diffuse best practices learned from the PEWS pilots initiated for residents and the
involved unit. Importantly, the participant family received feedback, gave suggestions
on communication strategies for families of children with chronic conditions, and
was supportive of the modifications to the parent orientation on RRT.

Conclusion

Pediatric patient safety events share elements common to those of adult patients yet
differ in critical areas due to multiple factors such as disease states, communications,
and the dependent/vulnerable state of children. Current technological advancements
have resulted in improved safety through decision rules, order sets with lock-
out dose ranges, and embedded clinical practice guidelines in protocols [27].
However, these are typically locally created and not easily shared nationally [3-5,
28, 29]. Attention to human factors and communication cannot be emphasized
enough. Concerns have been raised due to the perception of “presence of safety”
inherent in computerized systems [30, 31]. As electronic and moreover remote
communication systems are developed for health care, the importance of direct
clinician—clinician and clinician—patient interaction must be addressed. For pediat-
rics this is particularly salient as patient and family involvement in error recognition
and resolution has been shown to be valuable on many levels [32].

Key Lessons Learned

e Children, in particular those with chronic diseases, are at increased risk for
patient safety events due to different physical characteristics, physiology, devel-
opment, and dependency that vary significantly by age and contrast with those
found in adults.

e Communication failures can be mitigated by integration of PFCC principles,
clearly written policies, constructive education, Just Culture, and use of appro-
priate technological support.

 In all healthcare settings, advocacy for, initiation of and engagement in pediatric
safety initiatives is essential to ensure safe healthcare delivery for children. This
is particularly poignant in settings where children are cared for less frequently
and/or pediatric expertise is limited.

» Pediatric patient safety events should be reviewed in an interdisciplinary manner.
System and human factors solutions should be disseminated across the facility
wherever possible, with targeted education, training, and coaching applied as
appropriate.
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Chapter 17
Patient Safety in Radiology

Alan Kantor and Stephen Waite

“Every great mistake has a halfway moment, a split second
when it can be recalled and perhaps remedied.”

Pearl S. Buck

Introduction

Technical advances over the last few decades have fostered the development of
imaging modalities that provide rapid and more accurate patient evaluation than
previously possible. This has led to a rapid growth in the use of imaging, particu-
larly Computed Tomography (CT) scans, that have nearly doubled the US popula-
tion’s exposure to ionizing radiation. The principle behind radiologic safety is that
practitioners of radiology employ proper techniques and have the necessary skills
to ‘obtain image quality consistent with the medical imaging task’ while ‘minimiz-
ing radiation dose’ [1].

As a core service to most clinical areas of medicine and surgery, suboptimal
radiology processes of care can contribute to preventable medical errors leading to
patient harm. Reader variability in interpretation, inappropriate recommendations,
mislabeled imaging, inappropriate protocols with resultant unnecessary ionizing
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radiation, and communication errors are some of the potential errors in radiology
that can harm patients [2, 3].

Although diagnostic imaging has been found to be an effective tool, it is impor-
tant to remember that ionizing radiation is not without risks such as cancer, burns,
and other injuries. Indeed X-rays have been officially classified as a carcinogen.
Steps are, therefore, needed to eliminate avoidable exposure to radiation [4].

Patient safety issues such as ensuring proper patient identification and medica-
tion reconciliation, critical for patient safety in imaging departments, are reviewed
in detail in previous chapters and not specifically addressed in this chapter.
Interventional Radiology, a procedure-oriented radiology subspecialty, follows the
Universal protocol for prevention of wrong site, wrong procedure, and wrong person
surgery with preprocedure verification, site marking, and a time out. This protocol
is identical to that discussed in the chapter on patient safety in surgical specialties
and likewise not further addressed in this chapter.

The necessity of keeping radiation dose to patients as low as possible is called the
ALARA, or “As Low As Reasonably Achievable,” principle [5]. This principle is
more important than ever given the rapid growth of radiologic procedures, especially
“high technology” and relatively high radiation modalities such as CT scanning.
A study of Medicare nonmanaged care enrollees demonstrated that on average,
between 1998 and 2001, utilization per Medicare enrollee increased 16 % per year for
magnetic resonance imaging (MRI) and 7-15 % for CT, ultrasound (US), interven-
tional radiology, and nuclear medicine. In contrast, general radiography increased
only 1 % per year [6]. Between 2000 and 2007, imaging was the most rapidly growing
of all physician services in the Medicare population. In the emergency department
(ED) setting, growth has occurred in radiography, CT, and ultrasound, but the growth
in CT has been found to be considerably more rapid than the other modalities. The
share of all ED imaging attributable to CT increased from 14.2 % in 2000 to 29.0 %
in 2008 [7]. Indeed, the explosion of imaging has nearly doubled the US population’s
total exposure to ionizing radiation over the past two decades [4]. It is, therefore, criti-
cally imperative for radiologists to take an active role in implementing practices that
promote patient safety.

Case Studies

In this chapter, we discuss two case studies: the first illustrating inappropriate imaging
secondary to poor communication and the second demonstrating the potential for
patient harm resulting from ignorance regarding the risks of ionizing radiation.
Detailed root cause analyses (RCA) of both cases are presented along with sug-
gested risk reduction strategies and corrective actions.
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Case Study 1

Description and Analysis

RJ is a 70-year-old man with a history of angina pectoralis who presented to radiology
for a routine CT scan of the chest without intravenous contrast for preoperative
evaluation before CABG.

The first job of the radiologist when confronted with an imaging requisition is to
determinate the appropriateness of the requested diagnostic procedure or test.
Medical appropriateness can be defined as “the indication to perform a medical
procedure is appropriate when the expected health benefit (e.g., increased life expec-
tancy, relief of pain, reduction in anxiety, improved functional capacity) exceeds the
expected negative consequences (e.g., mortality, morbidity, anxiety of anticipating
the procedure, pain produced by the procedure) by a sufficiently wide margin that
the procedure is worth doing” [8]. The American College of Radiology (ACR) has
developed evidence-based guidelines to help physicians request the “most appropri-
ate imaging or treatment decision for a specific clinical condition” [9].

For example, if the clinicians requested a noncontrast study to exclude pulmo-
nary embolism, this would be an inappropriate indication given that the suspected
condition cannot be excluded without administration of intravenous contrast mate-
rial. The patient would be subjected to radiation (not to mention anxiety, cost, and
inconvenience) without the clinical question being answered. In the case above,
noncontrast CT scan of the chest is recognized as a useful method to detect the loca-
tion of aortic calcification for surgeons to determine an operative cannulation site
[10]. This study would, therefore, seem appropriate although the ACR has not com-
mented on this specific indication.

The Case Continued

CT scan of the chest without contrast was performed and revealed no evidence of
aortic calcification; however, incidental note was made of a well-defined noncalci-
fied round peripheral 4 mm nodule in the very posterior basilar right lower lobe.
The interpreting radiologist recommended “3-month-follow up imaging.”

The finding of a lung nodule in this case can best be described as an “inciden-
taloma.” One definition of an incidentaloma is “...a finding in a radiological study
totally unrelated to the clinician’s reason for requesting the radiological examina-
tion, that is, a finding that is incidentally noted...” [11]. These incidental findings
(IFs) have been increasingly observed as diagnostic imaging has become able to
detect smaller and subtler structures. Although this unsought information can be
beneficial to patients (such as in the case of unsuspected tumors), frequently this
information is detrimental [12]. The IFs often generate uncertainty and anxiety
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among both physicians and patients in addition to the financial cost of resultant
procedures and follow-up imaging [13]. One study [14] reported that 40 % of 1,426
research imaging examinations demonstrated at least one IF. CT scan of the abdo-
men/pelvis generated more IFs than CT scan of the chest. Further complicating the
problem is that guidelines for handling these IFs have not been available until
recently leading to disparate recommendations regarding workup of the same
lesions by different radiologists [12, 14].

In order to better standardize the workup of an IF, the ACR published an approach
to management of incidentalomas noted on CT scans of the abdomen and pelvis
[15]. These guidelines are expected to reduce risk to patients from unnecessary
examinations, limit the cost of managing IFs to patients and the healthcare system,
achieve consistency in managing and reporting of IF, and provide guidance to radi-
ologists concerned about the risk of litigation should an IF prove to be clinically
relevant.

Similarly in 2005, the Fleischner Thoracic Radiology Society formed evidence-
based guidelines for the management of incidental nodules. Much of the evidence
they used to formulate guidelines came from lung cancer screenings trials where
nodules were meticulously followed. Their recommendations were a departure
from the prevailing standard of care, which required monitoring of all nodules until
they demonstrated 2-year stability [16]. Four years after the publication of these
guidelines, 79 % of a poll of 834 radiologists reported awareness of the guidelines.
However, compliance to the guidelines’ recommendations has been less promising
with only 34.7-60.8 % of radiologists reporting conformance [17]. The etiology of
this lack of compliance is uncertain though there are incentives for radiologists to
favor further follow-up examinations. A follow-up examination that confirms a sta-
ble lesion is unlikely to be questioned but failure to recommend appropriate addi-
tional tests is a typical malpractice allegation. Evidence-based guidelines such as
the Fleischner criteria are expected to decrease variability in practice and become
the standard of care. Radiologists would likely enjoy a substantial measure of legal
protection by virtue of having followed recognized management guidelines [18].

Based on available data that <1 % of nodules <5 mm in diameter in patients
without a history of cancer demonstrate malignant behavior, the Fleischer society
recommendation for nodules less than or equal to 4 mm in size is no follow-up in a
low-risk patient or 12-month-follow-up in a high-risk patient (history of smoking or
other known risk factors) to assess for growth [16].

The interpreting radiologists’ recommendation that this nodule be followed up in
3 months is, therefore, too aggressive and exposes the patient to unnecessary radia-
tion. Even if this 4 mm nodule doubled in volume yearly, in a 3-month period it
would only become approximately 5 mm in diameter. This 1 mm of growth in diam-
eter is not reliably measured on CT examination [16, 19]. This nodule should ideally
either be ignored or if the patient is high risk, yearly follow up is recommended.

A more significant error in analysis is the fact that the radiologist failed to com-
pare this examination to a previous CT scan of the abdomen and pelvis performed 5
years prior in 2006. The lung bases are seen usually on CT scans of the abdomen
and pelvis and if the radiologist compared the current CT scan of the chest with the
prior abdominal imaging, he would have noted that the nodule was present and
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unchanged. One study demonstrated that 39.1 % of abdomen CTs had noncaclfied
nodules at the lung bases [20], and it is critically important that in the workup of
nodules, old studies are analyzed. Two-year stability is considered good evidence of
benignity [16] especially for solid nodules. It is generally accepted practice in the
radiology and legal communities that radiologists have a duty to compare current
with previously obtained radiographs [21].

The appropriate recommendation would, therefore, have been that this nodule
was unchanged for 5 years and is almost invariably benign; therefore, no follow-up
imaging was warranted. Assuming that the old films were available for comparison,
this radiologist was not compliant with the standard of care.

The Case Continued

Three months later the patient returned for follow-up imaging. As ordered by refer-
ring clinician, a high resolution CT scan of the chest (HRCT) was performed in
order to evaluate nodule stability. As per HRCT protocol, the patient was scanned in
not only supine but also prone position. Expiratory images were also performed.

Upon returning to the institution for follow-up imaging, this patient underwent
further inappropriate imaging. In addition to instructing physicians on the appropri-
ate studies to order, it is the radiologists’ job to apply the appropriate protocol to
provide the optimal quality image with the lowest possible radiation dose [22].
Individualized protocoling of studies further insures that the ordering clinicians’
question is fully answered by the examination performed [23]. Appropriate proto-
coling also includes the elimination of unnecessary sequences.

In a retrospective analysis, 52.2 % of 500 patients had an unindicated series of
scans, most often-delayed phase imaging, after contrast administration. This is yet
another source of excess radiation that has not garnered much public attention. It is
estimated that should these unnecessary studies be eliminated there would be 63 %
decreased radiation exposure [24].

The HRCT protocol is used for diagnosis and assessment of interstitial lung
disease and its expiratory and prone series are not necessary in the evaluation or
follow up of solitary pulmonary nodules. In regard to protocoling this examination
and determining appropriateness, the radiologist neglected his position as a
“gatekeeper.”

A “gatekeeper” can be defined as a person who is positioned between an organi-
zation and the individuals who wish to utilize the resources within that organization.
As radiologists are involved in the diagnostic workup of patients; they are posi-
tioned to assume the role of gatekeepers by facilitating the appropriate allocation of
imaging resources. Unfortunately, many radiologists are uncomfortable acting in
this capacity. As the radiologist is not the primary caregiver, many radiologists feel
at a disadvantage when discussing imaging options or negotiating urgency when
clinicians demand examinations. Furthermore, there is concern regarding potential
tension with their referral base [25].

Considering the rapid technological advances in radiology, regular clinico-
radiographic meetings/lectures greatly enhance the clinicians’ ability to order
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appropriate studies. Our radiology department has regular meetings with clinical
staff and continually educates clinicians regarding appropriate imaging modalities.

Computerized decision support systems can also help facilitate the appropriate
allocation of resources [26, 27]. These support systems have been found to be helpful
in limiting imaging to evidence-based applications by providing real time appropri-
ateness information to the providers ordering imaging. These systems can also be
restrictive and not allow clinicians to order examinations without accepted indica-
tions [28]. These systems not only improve utilization but also decrease the amount
of time radiologists spend contacting clinicians regarding inappropriate studies
thereby improving efficiency [27]. Studies have demonstrated that these systems
indeed decrease inappropriate utilization of advanced imaging tests [28].

Indeed, as opposed to a HRCT or even routine CT scan of the chest, this patient
would have been best served getting a low dose CT scan. Reducing the tube current-
time level substantially reduces the radiation dose received by the patient compared
to the standard dose. A low dose protocol is especially useful in the workup of
patients with lung nodules because the cumulative radiation dose of repetitive fol-
low-up CT examinations can be reduced considerably without a significant differ-
ence in sensitivity [29].

Lastly, radiologists should be specific regarding recommendations to clinicians.
Since the interpreting radiologist was not clear regarding the type of follow-up
imaging recommended either in the report or via direct communication, the order-
ing resident ordered an HRCT thinking that this would be the best imaging modality
for his patient. On a basic level, radiologists are responsible for communicating
significant results directly to clinicians. Communication failures are an increasing
proportion of medical malpractice payments. The total indemnity payment for US
claims regarding communication errors in medicine increased from $21.7 million in
1991 to $91.0 million in 2010. The most common contributing factor in cases asso-
ciated with communication failure was a failure of clinicians to communicate with
patients followed by failure of communication of results with referring clinicians
[30]. An increasing cause of malpractice litigation involves the failure on the part of
the radiologist to communicate significant abnormal radiologic findings directly to
referring clinicians with secondary serious patient injury [31]. Clinicians often
report that they rely on the radiologist to provide guidance regarding patient man-
agement [32] and most clinicians like specific recommendations [33]. Given that
radiologists are the defacto experts on incidentalomas, direct communication would
have been especially warranted in our case.

One solution to close the communication gap is the use of critical test result man-
agement (CTRM) software. These products communicate critical test results from
radiologists to ordering clinicians, allowing for reliable caregiver communication
workflow and expedited patient care. Real-time performance measurements can be
measured allowing the assessment of performance goals and targets for turnaround
time and compliance. At our institution, the CTRM alerts the ordering clinician that
an important result is pending, sends alerts until the message is retrieved, escalates
the notification according to preset rules, and sends verification to the reporting radi-
ologist when the message has been retrieved.



17 Patient Safety in Radiology 269

Case Continued

The same radiologist read the patient’s follow-up imaging and reported that there
was no change in nodule size or density and no evidence of significant interstitial
lung disease. Short-term follow up to establish 2-year stability was recommended.
At time of this writing, RJ is awaiting further follow-up imaging.

Although no measurable damage occurred to this patient, it is clear that this case
presents multiple opportunities for physician and system level improvements in
order to optimize patient care.

Radiologists are largely invisible to their patients; indeed 80-90 % of radiologists
do not meet their patients [34]. In the absence of effective communications strate-
gies, customer management initiatives, and added value, radiologists are in danger
of being perceived as an invisible underappreciated technical commodity. By com-
municating results and specific recommendations to referring clinicians, radiologists
are providing value that uniquely contributes to the management of the patient [35].

Although important to educate the individual radiologist in regard to errors in
judgment, it is equally important to examine the system under which they are oper-
ating given the possibility that many of these problems are systemic. In order to
monitor and improve upon departmental performance, institutions have become
more quantitative. To this end some departments have initiated the use of depart-
mental, institutional, and individual performance based “score” cards for individual
practitioners. These scorecards assess different measures such as clinical services,
education, research, professionalism, and communication. Performance indicators
such as communication with referring physicians and participation in continuing
medical education can be assessed and monitored in this fashion. A deliberate and
organized approach is needed in order to improve upon the goal of high quality
patient care and develop a departmental culture of quality improvement [36, 37].

Case Study 2

Clinical Summary

A 28-year-old pregnant female, estimated 26 weeks gestational age, presented to the
emergency room (ER) with a 1-day history of lower abdominal pain and nausea. On
physical exam, the uterine size was appropriate for dates and there was mild lower
abdominal tenderness. CBC revealed an elevated WBC count of 11.7 K. An obstetri-
cal US showed a normal appearing intrauterine gestation and placenta. The exam-
ining physician made a provisional diagnosis of acute appendicitis and recommended
a CT scan of the abdomen and pelvis for further evaluation. He informed the patient
of a small risk of fetal malformations and some increased risk of the child develop-
ing cancer later in life. He also discussed the benefits of having the examination and
discovering appendicitis early. The patient, worried about her unborn child,
declined the examination and chose a wait and see approach. Her symptoms waxed
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Table 17.1 Estimated conceptus doses from radiographic and fluoroscopic examinations

Examination Typical conceptus dose (mGy)
Cervical spine (AP, lateral) <0.001

Extremities <0.001

Chest (PA, lateral) <0.002

Thoracic spine (AP, lateral) <0.003

Abdomen (AP)

21-cm Patient thickness
33-cm Patient thickness
Lumbar spine (AP, lateral)
Limited IVP*
Small bowel study®
Double contrast barium enema study®

L g N = W o=

Note: AP anteroposterior projection, PA posteroanterior projection

aLimited IVP assumed to include four abdominopelvic images. Patient thickness 21 cm assumed
A small bowel study is assumed to include a 6-min fluoroscopic examination with the acquisition
of 20 digital spot images

°A double contrast barium enema study is assumed to include a 4-min fluoroscopic examination
with the acquisition of 12 digital spot images (adapted with permission, from reference)

and waned over the next few hours, but eventually progressed and her WBC count
increase to 13.6 K. The patient was taken to the operating room where a perforated
appendix was discovered. A 3-day-postoperative hospital stay was uneventful.

Analysis

The decision to perform an imaging study utilizing ionizing radiation for a pregnant or
potentially pregnant patient requires an appropriate risk/benefit analysis, including the
benefits and risks to the unborn fetus/embryo. Surveys have documented a lack of
awareness by both clinicians and radiologists of the radiation dose associated with
common imaging procedures [38]. A survey of ER physicians and radiologists docu-
mented that the majority were unaware of the cancer risks associated with imaging
studies that expose the patient to ionizing radiation, particularly CT scans [39]. In
contrast, other studies demonstrate that a substantial number of obstetricians and fam-
ily physicians perceive the risk to be far greater than should be a realistic concern [40].

The risk to the fetus can be divided into two categories: deterministic/teratogenic
effects and stochastic effects such as the increased incidence of malignancy associ-
ated with radiation exposure. The incidence of fetal malformations secondary to
radiation exposure is dependent upon gestational age at the time of exposure and the
dose to the fetus. The occurrence of these effects increases with higher exposure but
have a defined lower threshold, below which they are not observed. Tables 17.1
and 17.2 show the approximate dose administered for common imaging procedures
[41]. Table 17.3 lists the risks of teratogenic effects at different stages of gestation
and the threshold below which these effects are not seen [42]. A CT scan of the
abdomen and pelvis, which has the highest fetal dose of common noninvasive imaging
procedures, subjects the fetus to approximately 25 mGy which is well below the
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Table 17.2 Estimated conceptus dose from single CT acquisition

Typical conceptus

Examination Dose level dose (mGy)
Extra-abdominal
Head CT Standard 0
Chest CT
Routine Standard 0.2
Pulmonary Embolus Standard 0.2
CT angiography of coronary arteries Standard 0.1
Abdominal
Abdomen, routine Standard 4
Abdomen/Pelvis routine Standard 25
CT angiography of Aorta (chest through pelvis) Standard 34
Abdomen/Pelvis (stone protocol)* Reduced 10

2Anatomic coverage is the same as for routine abdominopelvic CT, but the tube current is decreased
and the pitch is increased because standard image quality is not necessary for detection of high
contrast stones (adapted with permission, from reference)

Table 17.3 Summary of suspected in utero induced deterministic radiation effects

Menstrual or

gestational age Conception age <50 mGy 50-100 mGy >100 mGy
0-2 weeks (0-14  Prior to conception None None None
days)
3rd and 4th weeks 1st-2nd weeks None Probably none Possible spontane-
(15-28 days) (1-14 days) ous abortion
5th—10th weeks 3rd-8th weeks None Potential effects are Possible malforma-
(29-70 days) (15-56 days) scientifically tions increasing
uncertain and in likelihood as
probably too subtle dose increases
to be clinically
detectable
11th—17th weeks 9th—15th weeks None Potential effects are Increased risks of
(71-119 days) (57-105 days) scientifically deficits in IQ or
uncertain and mental retarda-
probably too subtle tion that increase
to be clinically in frequency and
detectable severity with
increasing dose
18th—27th weeks  16th-25th weeks  None None 1Q deficits not
(120-189 (106-175 days) detectable at
days) diagnostic doses
>27 weeks (>189 >25 weeks (>175 None None None applicable to
days) days) diagnostic
medicine

level of 100-150 mGy where there should be any concern for fetal abnormality.
Studies that do not directly image the fetus including plain films and CT scans of
the head, chest, and extremities expose the fetus to far less radiation. The 1977
report of the National Council of Radiation protection and Measurements (NCRP)
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[43] states “The risk (of abnormality) is considered to be negligible at 5 rad (50 mGy)
or less when compared to the other risks of pregnancy, and the risk of malformations
is significantly increased above control levels only at doses above 15 rad (150 mGy).
Therefore, the exposure of the fetus to radiation arising from diagnostic procedures
would rarely be cause, by itself, for terminating a pregnancy.” This sentiment is
echoed by the American college of Obstetrics and Gynecology (ACOG) “Women
should be counseled that X-ray exposure from a single diagnostic procedure does
not result in harmful fetal effects. Specifically, exposure to less than 5 rad (50 mGy)
has not been associated with an increase in fetal anomalies or pregnancy loss [44].”

Models estimating risk of developing malignancy after exposure to low levels of
ionizing radiation (low levels defined as <100 mSv) are controversial, with most
supporting a linear-no-threshold (LNT) model. According to this model, even the
smallest dose of radiation has the potential to increase the risk on malignancy in
humans [45]. It should be noted that average annual background radiation is 3 mSv/
year.! Although precise quantification is impossible, estimates for increased lifetime
risk of dying from malignancy range from 0.35 % (estimated from 14 %/1,000 mSv
for neonates) [46] to 1.0 % lifetime risk of developing malignancy [42] for a CT
scan of the abdomen and pelvis delivering a fetal dose of 25 mSyv. It should be noted
that in many instances, low dose protocols and newer CT scanners with advanced
iterative reconstruction imaging algorithms can provide diagnostic quality images
at significantly lower radiation dose than those listed.

In our scenario, the clinician’s decision to inform the patient of the potential risks
and benefits of the examination overstated the risk of “mutation” and presented the
risk of future cancers in manner that caused the patient undue anxiety and a delay in
performing the study. Instead of simply stating there is a small chance this examina-
tion will increase your child’s risk of getting cancer, the statement could have been
rephrased “you child will have nearly the same chance of living a healthy life as any
other child under similar medical circumstances, because the actual risk that your
child might develop cancer is very small” [42]. A study by Larson et al. [47] dem-
onstrated that a brief informational handout providing patients with information of
the potential increased risk of cancer secondary to pediatric CT scans, increased
patient understanding, and increased their level of concern. It did not, however,
cause parents to refuse studies recommended by their doctor.

The clinician was correct in his assessment that the rapid diagnosis of acute
appendicitis is critical especially in pregnant patients. Several studies have docu-
mented that perforated appendicitis is associated with increased rates of fetal mortal-
ity compared to uncomplicated appendicitis with rates of fetal loss ranging from 6 to
37 % [48]. He did not, however, consider the diagnostic capabilities of other imaging
modalities such as US and MRI that do not expose the patient to ionizing radiation.
The reported usefulness of ultrasound in evaluating acute appendicitis is variable

'Milligray (mGy) a measurement of the absorbed radiation dose and millisieverts (mSv) a measure
of the biologically effective dose are equivalent for the medical X-ray examinations discussed in
this chapter.



17 Patient Safety in Radiology 273

Fig. 17.1 (a) Ultrasound of the right lower quadrant demonstrating a dilated appendix (12.3 mm)
with an appendicolith in the lumen (arrow). (b) CT scan of the abdomen and pelvis at the level of
the iliac crests demonstrating a dilated appendix (arrowhead) with surrounding inflammatory
change. (¢) MRI of the pelvis, using T2* weighted fat suppression technique demonstrating a
mildly dilated appendix with surrounding edema

with report of up to 92 % in the ability to evaluate the appendix in pregnancy [49, 50].
This difficulty increases with increasing uterine size and increasing patient size [S1].
For patients early in pregnancy for whom the appendix cannot be adequately assessed
with US, and for patients in later stages of pregnancy, MRI is now considered a
viable alternative (Fig. 17.1a—c). The negative laporatomy rate and perforation rate,
commonly accepted indicators for clinically suspected acute appendicitis, are com-
parable to the published rates for CT scan [52]. In addition, both CT scan and MRI
can also evaluate for other causes of acute right lower quadrant pain such as ovarian
torsion, hemorrhagic cyst, hydronephrosis, and pyelonephritis. MRI can also be
performed without the use of oral or gadolinium-based intravenous contrast media.
It should be noted that the majority of academic medical centers prefer CT to MRI
for imaging abdominal complaints in pregnant women, especially in the second
and third trimesters [53]. Therefore, if MRI is unavailable or cannot be performed
(i.e., patient is claustrophobic), a CT scan using a low dose protocol (i.e., techniques
decreasing tube current and increasing pitch) is still recommended and safe.
Radiology departments, in consultation with radiation physicists and referring clini-
cians, should develop algorithms for imaging of pregnant patients for common
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clinical indications including entities such as appendicitis, pulmonary embolism,
and urolithiasis that are routinely imaged with computed tomography [54]. These
algorithms should consider, when possible, the use of imaging modalities that do not
use ionizing radiation. If modalities that use ionizing radiation such as CT are
required or recommended, protocols that limit the radiation dose to the patient with-
out diminishing the diagnostic accuracy of the examination should be employed.

Additional Considerations

Pediatric Radiation Safety

The Alliance for Radiation Safety in Pediatric Imaging, a coalition of Imaging
societies and organizations, began as a subcommittee of the Society of Pediatric
Radiology. Their goal through the Image Gently Campaign is to change imaging
practices by increased awareness of the importance of decreasing radiation doses
when imaging children in addition to providing practical means of dose reduction.
The Campaign website (http://www.imagegently.org) has portals for parents and
patients explaining risks and benefits of imaging studies as well as portals for refer-
ring physicians and radiologists to algorithms and imaging protocols for decreasing
patient radiation exposure. This effort has spawned the Image Wisely Campaign
providing similar services and information for adult patient populations.

Communication

Communication between radiologists and clinicians has traditionally been synony-
mous with reporting of results. The Joint Commission’s National Patient Safety
Goal #2 “improve the effectiveness of communication among caregivers” also cen-
ters on the reporting of critical results of tests and diagnostic procedures in a timely
manner [55]. Through the cases presented, we posit that the need for this communi-
cation starts at the time of ordering and continues through the report resulting phase.
Information on radiation dose from various medical imaging studies and associated
risk (although sometimes inaccurate, confusing, and misleading) is readily available
on the internet, including applications available for mobile electronic devices
(Fig. 17.2). The most direct way to provide this information to clinicians is through
a decision support system. As alluded to earlier, a physician requesting an examina-
tion should be provided with information regarding appropriateness of the study
requested as well as a list of equally or more appropriate examinations to address
the clinical concern. The recommendations are often accompanied by relevant ref-
erences in the medical literature, and the recommendations are customizable to the
diagnostic algorithms and clinical guidelines of individual institutions.

Studies have concluded that most physicians believe that informed consent for
communicating the risk of radiation-induced cancer should be obtained from patients
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Fig. 17.2 Screenshot of an
application for mobile Edit Ex posure +
cellular devices — _

demonstrating approximate
radiation dose (patient) for
radiographic studies.
(Courtesy of Tidal Pool
Software)

Abdominal Angio 12 mSv
October 11, 2009

X-Ray
Elbow (Unilateral) 0.001 mSv
April 3, 2009

Dental
CT Scan 0.2 mSv
August 13, 2006

CT Scan
Pulmonary Embolism 15 mSv

[ X}
a

Exposure

undergoing radiation-based imaging [56]. This information, however, must be pre-
sented in a positive manner that informs patients not only of the minimal risks associ-
ated with the examinations but also the risks of not having an appropriately performed,
medically indicated study [57, 58]. One author has suggested that ALARA, which
only addresses the risk of ionizing radiation with no perceived benefit, be replaced
with a mantra for medical imaging that includes a benefit/risk ratio. He suggested a
replacement such as AHARA which says that the benefit/risk ratio for medical
applications using ionizing radiation be As High As Reasonably Achievable [59].

MRI Safety

We noted in this chapter that MRI does not utilize ionizing radiation and indeed,
there is no documented health risks associated with exposure to the magnetic fields
generated by presently employed MRI scanners. They are, however, powerful mag-
nets attracting any iron containing ferromagnetic object with the ability to create
projectiles from objects the size of hairpins to oxygen tanks with potentially harmful
consequences. Rapidly changing magnetic fields can also induce electrical voltages
and currents in non-ferromagnetic conductive materials including some implants,
pumps, and pacemakers.
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MRI facilities must, therefore, carefully screen patients and personnel for external
objects such as jewelry, dentures, personal electronic devices, and hearing aid and
internal objects such as shrapnel, pacemakers, surgical/aneurysm clips, implants,
and metallic prosthesis that may be affected by the magnet. These policies must also
address non-MRI personnel ranging from housekeepers to Emergency Service
workers such as police and firefighters who may have need to enter the scanner
room. Most MRI suites are designed as a small maze with checkpoints to help pre-
vent inadvertent entry to the scanner room.

Key Lessons Learned

* Technical advances over the last few decades have fostered the development of
imaging modalities that provide rapid and more accurate patient evaluation than
previously possible. This has led to a rapid growth in the use of imaging, particu-
larly CT scans that have nearly doubled the US population exposure to ionizing
radiation.

* Concern over this increased level of radiation exposure, and the financial cost of
these studies, has mandated a more comprehensive evaluation of their appropri-
ate use

e Implementation of computerized decision support systems using evidence-based
guidelines such as the American College of Radiology’s appropriateness criteria
should be considered. Direct consultation with imaging specialists should be
available at all times.

* Radiology departments need to implement imaging protocols tailored to specific
indications and patient populations that limit radiation exposure to a point As Low
As Reasonably Achievable (ALARA).

e Reports of Imaging studies should be structured, and include a review of avail-
able, pertinent prior imaging studies. Recommendations for follow up should
include the rationale for the recommendation, the specific examination suggested
and time of follow up.

* Electronic critical results management system are helpful in ensuring that reports
of imaging studies are delivered to an actionable clinician in a timely manner.

» Physicians should involve patients in the decision-making process. Information
concerning the benefits and risks of proposed imaging studies should be presented
to patients clearly and honestly without creating unnecessary anxiety.
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Chapter 18
Patient Safety in Anesthesia

Brian Bush and Rebecca S. Twersky

“We often discover what will do, by finding out what will not
do; and probably he who never made a mistake never made a
discovery.”

Samuel Smiles

Introduction

The field of anesthesiology has had a long relationship with issues related to patient
safety. Early practitioners recognized that the administration of anesthetic agents
was fraught with danger for patients, and some of the initial large-scale studies
aimed at examining rates of morbidity and mortality in medical practice focused on
surgery and anesthesia [1]. For the period spanning the 1950s through the 1970s,
estimates of mortality caused by anesthesia care itself attributed one or two deaths
to every 10,000 patient encounters. It was not until the late 1970s, however, that the
sources of human error and mechanical malfunction leading to patient injury were
analyzed in depth. In 1978, Cooper et al. employed the critical incident analysis
technique developed in the aviation industry to examine the etiology of human
errors in anesthesia mishaps. He and others later expanded on this work to suggest
how hospital systems could be improved to minimize risks to patients [2].
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Faced with mounting costs of professional liability insurance in the mid 1980s, the
American Society of Anesthesiologists (ASA) became the first major professional
society to champion the cause of patient safety. In 1985, the Anesthesia Patient Safety
Foundation (APSF) and the ASA Closed Claims Project were created. The APSF was
charged with raising awareness of patient safety issues and creating programs to
address problems identified [3]. The Closed Claims Project was designed to collect
and analyze data from closed insurance claims to identify sources of patient injury
[4]. In 1984, Harvard Medical School voluntarily imposed standards for patient
monitoring during the administration of anesthesia at all of its teaching hospitals,
which were used as a model for more comprehensive standards adopted by the ASA
in 1986 [5]. Importantly, these standards required some means of continuously
monitoring ventilation and circulation, which had become more feasible with the
introduction of new technologies such as capnography and pulse oximetry.

With this emphasis on patient safety, clear improvements were seen in the fol-
lowing decades. Analysis of closed claims has revealed a significant drop in death
and brain damage as a cause for legal action against anesthesiologists [6]. The ASA
continues to seek improvements in patient safety. In the past 5 years, dozens of
standards, guidelines, and statements have been published with intent of improving
outcomes [7]. Moving forward, the specialty of anesthesiology will continue to
maintain its position as a leader in patient safety and improvements in care.

Case Studies

Case 1: The Impaired Anesthesiologist

Timeline

2:30 a.m.: An alarm on a pulse oximetry sensor alerts the nursing staff in the Post
Anesthesia Care Unit (PACU) to a patient in distress.

2:33 a.m.: After assessing the patient and recognizing respiratory distress, the nurs-
ing staff administers oxygen and pages the senior resident on call.

2:38 a.m.: The resident does not respond to the page, and the patient’s oxygen satu-
ration levels are continuing to range from 78 to 86 %. The senior anesthesia resi-
dent is paged overhead to the PACU. Following no response, the nurse pages the
Jjunior anesthesia resident.

2:40 a.m.: The junior anesthesia resident on call reports to the PACU and finds the
patient disoriented and making poor respiratory effort. After inquiring as to the
whereabouts of the senior resident, the junior resident decides to intubate the patient
on his own. The intubation is performed successfully, and subsequent pulse oximetry
and arterial blood gas measurements confirm the stabilization of the patient.
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3:15 a.m.: The junior resident locates the senior resident in the call room. The
senior resident is sleeping and is difficult to arouse. Upon awakening, the senior
resident is groggy and incoherent. There are empty vials of fentanyl and used
syringes on the floor next to the bed.

7:00 a.m.: The junior resident notifies the Operating Room (OR) director of his
senior resident’s behavior, and the senior resident is confronted about suspected
substance abuse. The resident confesses to injecting himself with fentanyl he had
collected during cases the prior day.

7:30 a.m.: The program director is made aware of the situation. A urine sample is
requested, and plans are made to immediately suspend the resident and arrange for
substance abuse treatment.

While in treatment, the resident admits to having been abusing fentanyl for 6
months prior to the on-call incident. He identifies the stress of a recent divorce as a
potential trigger for his descent into addiction. He claims he obtained fentanyl by
administering less to his patients than he was charting and saving the excess. He would
sometimes use P (beta) blockers to mask the physiologic signs of inadequate anes-
thesia. When inquiries were made into signs of abuse that might have been missed,
other residents in the program were incredulous. They described this person as
hyperconscientious and hardworking. They reported that he would often volunteer
for extra call and decline relief for breaks.

Analysis of Root Causes and Systems in Need of Improvement

The proximate cause of danger to patients under the care of this resident is clear.
By injecting himself with a psychotropic medication while charged with supervising
patient care, he was jeopardizing both his and patients’ safety. All patients, but par-
ticularly patients in an intensive care setting, require vigilance and lucid decision-
making. Had the junior resident been unable to respond appropriately, the
consequences could have been catastrophic. Altered clinical decision-making
capacity is a critical threat to patient safety.

The root causes, however, beyond this individual’s breach of duty, lie in inade-
quate systems to prevent this from happening and being detected. The incident raises
questions of how this resident was able to obtain narcotics and how his abuse of
them continued in the workplace without raising the suspicion of his colleagues.

This particular resident admitted to obtaining fentanyl by charting its use, but
administering less to his patients in the operating room. Subsequent review of his
medication usage revealed a consistent pattern of using quantities of narcotics in
excess of what would be typical for given procedures. He also admitted to several
instances of withdrawing medications from Pyxis® machines remote in time and
location from cases to which he was attributing them. Had a more rigorous system
to track medication usage been in place, the department may have been alerted to
these red flags.
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Discussions with this resident’s colleagues uniformly revealed shock and disbelief
regarding their co-resident’s addiction. In hindsight, he displayed behavior that
could have been identified as subtle warning signs. Other residents described this
individual as hardworking and hypervigilant. He would frequently volunteer for
extra shifts and refuse relief for breaks. Some noted him to have become more with-
drawn, but they surmised he was trying to deal with his divorce privately and did
not wish to overstep the bounds of their professional relationship. If the residents
had been more keenly aware of behaviors suggestive of substance abuse they might
have been more inclined to intervene.

This program also did not employ routine drug screening for its residents. Faculty
perceived this kind of action as intrusive and worried residents would balk at what
might be considered an invasion of privacy.

Discussion

Due to the ready availability of many medications with high potential for abuse,
physician impairment has been identified as a possible hazard of anesthesia practice.
The specialty tends to be overrepresented in substance abuse treatment programs
compared to its contribution to the total pool of physicians. In 1987, Talbott et al.
[8] examined data from the first thousand cases referred to the Medical Association
of Georgia’s Impaired Physician Program. They reported that anesthesia residents
made up 33.7 % of those who presented for treatment while comprising only 4.6 %
of residents in the state. While not as exaggeratedly, disproportionate rates of sub-
stance abuse appear to continue after residency. In 2009, Skipper et al. [9] analyzed
data from 16 state physician health programs and excluded resident physicians from
their analysis. Anesthesiologists represented 11.1 % of those enrolled in these
programs, but accounted for only 4.1 % of physicians at that time. This study also
showed anesthesiologists are much more likely to abuse intravenous narcotics than
practitioners in other fields.

An impaired physician in the OR presents an obvious risk to patient safety. In spite
of this risk, an analysis of closed claims in 1994 found substance abuse mentioned
in only a small number of claims against anesthesiologists [10]. Still, these claims
represent only instances when a patient has been demonstrably harmed due to sub-
stance abuse. Many cases where harm is less obvious or physician impairment has
been overlooked likely go unreported. For example, scenarios involving inadequate
analgesia or cardiovascular complications from patients not receiving narcotics due
to anesthesiologists diverting drugs for personal use could be difficult to prove.

Not to be overlooked are the dangers to the anesthesiologist himself.
Anesthesiologists have been found to have a relative risk of drug-related death of
2.79 (CI=1.87-4.15, P<0.001) when compared to general internists, with the highest
risk of death occurring in the first 5 years of training [11].

Recognizing the issue of substance abuse in the anesthesia workplace, depart-
ments and institutions have developed ways to combat the problem. Efforts to prevent
addiction have focused on drug control and education [12].
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Easy access to narcotics and other potentially addictive drugs has logically been
identified as a risk factor for substance abuse in anesthesiology [13]. Therefore,
efforts have been made to restrict and monitor this access. The cornerstone of
these efforts is detailed record keeping [14]. Records of medication usage can then
be analyzed for patterns suggestive of drug diversion. Such patterns include high
usage and wastage, transactions that occur at automated dispensers not located
at the site of indicated use, and drugs obtained for completed, nearly completed,
or canceled cases. Increasingly, automated systems are being developed to audit
anesthesia records for these red flags [15]. Additionally, pharmacies now routinely
screen returned wasted drugs to verify their contents [12].

Anesthesia departments have also instituted education programs aimed at
highlighting the dangers of substance abuse and the importance of recognizing and
reporting abuse in colleagues. Residency programs are now required by the
Accreditation Council for Graduate Medical Education (ACGME) to have a sub-
stance abuse education program in place [16]. Residents are taught to identify
behavior patterns that could easily be dismissed or thought unremarkable. More
obvious signs of abuse include emotional lability, erratic behavior, and social with-
drawal, but less glaring warnings are also highlighted. These include efforts on the
part of the abuser to obtain and mask his addiction that are often interpreted as a
strong work ethic. Substance abusers will often volunteer for extra call, decline
relief breaks, or take frequent bathroom breaks [17]. Importantly, all members of
the healthcare team must feel empowered to speak up about concerns, and lower
ranking team members should not fear repercussions or reprisal for reporting sus-
pected abuse [18].

Another potentially contentious method of identifying abuse is drug screening of
those with access to narcotics. Use of random toxicology screening is not routinely
employed due to reluctance to subject all personnel to what is perceived as an inva-
sion of privacy. While many anesthesia departments have adopted drug screening, it
is still more commonly used to confirm cases of suspected abuse.

While prevention is preferable to treatment of abuse that is ongoing, departments
must be prepared to deal with abuse when it is discovered. The ACGME requires
residency programs to have written policies in place to deal with cases of abuse
[17]. Many states allow professional societies to divert impaired healthcare profes-
sionals into treatment and rehabilitation programs without the notification of licens-
ing boards. Some degree of confidentiality is guaranteed contingent on successful
completion of rehabilitation and compliance with all treatment requirements [19].
Unfortunately, the success rates of rehabilitation programs are low, and returning to
the workplace often endangers patients and the returning physician. Relapse is all too
often only discovered with the death of the anesthesiologist returning to practice [20].
Several authors have recommended redirection of anesthesiologists with substance
abuse problems into other specialties with less access to narcotics [21, 22].
The decision to allow reentry should be made on a case-by-case basis, and when
reentry is attempted, close monitoring with gradual reinstatement is advised [23].
The impaired physician highlights the duality of patient safety and its impact on the
health system, its providers as well as its consumers.
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Case 2: Errors in Airway Management

Timeline

7:00 a.m.: An anesthesiologist working in a freestanding ambulatory surgery center
conducts his preoperative evaluation in the holding area for a 54-year-old male
scheduled to undergo an elective inguinal hernia repair. The patient’s only medical
problem includes hypertension controlled with Enalapril. The anesthesiologist
notes he is mildly obese (BMI 33) and has a short thyro-mental distance. Range of
motion of the cervical spine and at the atlanto-occipital junction is fully intact.
There are no issues with dentition. The Malampati score (a scaled score of 1-4
evaluating potential difficulty for intubation) is determined to be 3 [24]. The patient
reports that his wife tells him he snores loudly, but has never seen a doctor for sleep
apnea. He has a prior history of surgery for a broken humerus during a skiing acci-
dent. He remembers being kept overnight, but when asked if he was told about any
complications from anesthesia he does not remember. He thinks his wife would
remember better, but she is outside on the phone talking to their son. The anesthesi-
ologist leaves before the patient’s wife returns.

7:35 a.m.: The patient is brought to the room, monitors are placed, and preoxygen-
ation is begun.

7:40 a.m.: Anesthesia is induced with midazolam, lidocaine, fentanyl, and propofol.
Rocuronium is administered immediately following induction to ease intubation and
provide paralysis for surgery.

7:42 a.m.: The anesthesiologist attempts to intubate with a size 7.0 endotracheal
tube (ETT), but is unable to do so. He switches laryngoscope blades and makes
another unsuccessful attempt to intubate the patient. He then asks the circulating
nurse to place a shoulder roll under the patient and tries to intubate with a smaller
tube, but now notices new-onset edema of the airway. He attempts to ventilate
between intubation attempts, but the oxygen saturation drops to 70 %.

7:46 a.m.: After unsuccessfully attempting intubation with the smaller ETT the anes-
thesiologist now finds it increasingly difficult to ventilate the patient. The anesthesi-
ologist asks the nurse to call for help and for the fiberoptic intubating endoscope.

7:52 a.m.: Help has not yet arrived, and the patient is now nearly impossible to mask
ventilate. The patient’s oxygen saturation levels have dropped into the teens, and he
is bradycardic. After placing folded sheets to ramp up patient’s head, the anesthesi-
ologist makes a final unsuccessful attempt to intubate using a Miller laryngoscope
and asks the surgeon to prepare for a surgical airway. The patient is hypotensive,
bradycardic, and oxygen saturation is not accurately sensing.

7:54 a.m.: As the surgeon is to begin an invasive airway, another anesthesiologist
arrives with a fiberoptic intubating endoscope. The scope is passed successfully
through the patient’s vocal cords and used to guide the placement of a size 6.5 ETT.
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7:59 a.m.: The patient’s vital signs stabilize, and all believe that the crisis has been
averted. The decision is made to proceed with the case.

9:20 a.m.: At the conclusion of the case efforts are made to arouse the patient, but
even after no inhaled anesthetics are detectable in the patient’s expired air he is
unresponsive.

This incident resulted in anoxic brain injury, and the patient remains in a persis-
tent vegetative state. When the wife was informed she recalls being told after her
husband’s previous surgery that there was some difficulty with intubation. She had
assumed this information would be in his chart or that her husband would have
known to make his anesthesiologist aware of this.

Analysis of Root Causes and Systems in Need of Improvement

This case exemplifies a scenario every anesthesiologist dreads. Securing the patient’s
airway during the induction of anesthesia is one of the anesthesiologist’s most cru-
cial responsibilities. Yet the overwhelming number of uneventful inductions may
lead to lapses in vigilance and preparedness. This principle extends more broadly to
the practice of anesthesia, where catastrophe must always be anticipated in spite of
its infrequent occurrence.

The failures of the anesthesiologist in this case center on his lack of preparedness,
beginning with not recognizing a potentially difficult airway. Several elements of
this patient’s preoperative history and physical exam should have alerted the anes-
thesiologist to this possibility. These include obesity, short thyro-mental distance,
snoring, and most importantly, the patient’s reference to previous complications.
When asked to explain his decision not to clarify the patient’s history with the
patient’s wife, the anesthesiologist reported being concerned about delaying the start
of the case. In this way, financial concerns and perceived pressure from colleagues
to proceed with cases can supersede proper regard for patient safety. This may be
particularly true in a private practice setting.

As in nearly all cases of patient injury, the responsibility does not lie solely on
the shoulders of the individual practitioner. Records of this patient’s previous opera-
tive and postoperative course at an outside institution were not readily available to
the anesthesiologist. Nor was there any system in place to alert subsequent provid-
ers to previous airway difficulties. Better interprovider information sharing may
have prevented this incident, but benefits must be weighed against possible breaches
in the security of protected health information.

Had this anesthesiologist anticipated a difficult airway, he might have altered his
management plan. Standard induction protocols involve rendering the patient apneic
before placement of the endotracheal tube. When faced with a high likelihood of
difficulty securing a patient’s airway, anesthesiologists will use modified protocols
that avoid this situation. The anesthesiologist may have considered intubating this
patient while he was still awake or using regional anesthesia, obviating the need for
intubation altogether.
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Beyond his failure to foresee difficulty, this anesthesiologist can also be faulted
for ignoring the most current practice guidelines. These guidelines urge anesthesiolo-
gists to have a preformed plan for the possibility of a difficult intubation, including
having rescue devices available should direct laryngoscopy fail. The anesthesiologist
admitted to not feeling comfortable using some of the newer devices that are now
available, having never been trained on them. In this way, he and his employer
allowed suboptimal care to be delivered to their patients by not incorporating
advancements in technology and techniques into their practice. It is all too easy to
become complacent with one’s level of training upon completing residency. Individual
practitioners and provider organizations must develop ways to ensure that education
and training continue throughout anesthesiologists’ careers.

Discussion

Respiratory system adverse events have historically been a major source of
anesthesia malpractice claims. A 1990 analysis of closed claims found this type of
injury to account for 34 % of claims, with 85 % of those resulting in brain damage
and death. The authors noted that 17 % of respiratory events were rooted in difficult
intubations [25], highlighting an area of concern. Recognizing the need to improve
outcomes, the ASA developed practice guidelines in 1992 for managing difficult
airways, which were updated in 2013 [26]. Other common sources of respiratory
events identified in the 1990 study were inadequate ventilation and undiagnosed
esophageal intubation, which were already being addressed with improved monitor-
ing standards. Recent analyses of closed claims data show that with these improve-
ments in place, the incidence of death and brain damage has declined significantly
since the 1980s. Between 1990 and 2007, respiratory events were identified as the
cause of 17 % of claims [6].

The ASA’s guidelines recommend evaluation of the airway by history, physical
examination, and, in certain cases, attempting to gather additional information. The
single most important piece of information a patient can provide is a history of diffi-
cult intubation [27]. Unfortunately, patients are often unaware of a history of difficult
intubation or the importance of conveying this information. Some institutions have
developed policies to alert subsequent providers to a history of difficult intubation
through a variety of means. Proposed methods for interinstitution communication of
this information have included alert bracelets, registries [28], and wallet-sized identi-
fication cards [29].

Borrowing from the successful use of algorithms in the management of life-
threatening cardiac events, the ASA has developed algorithms to illustrate key deci-
sions points in the approach to a difficult airway (Fig. 18.1) [26]. The initial steps of
the Difficult Airway Algorithm are designed to encourage practitioners to develop a
preformed plan for each case. Inevitably, preparation will occasionally fail and
patients will unexpectedly prove impossible to intubate and ventilate by face mask.
Still, the anesthesiologist is not without recourse before resorting to an invasive
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* Non-invasive technique vs. invasive techniques for the initial approach to intubation

* Video-assisted laryngoscopy as an initial approach to intubation
* Preservation vs. ablation of spontaneous ventilation

4. Develop primary and alternative strategies:
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a. Other options include (but are not limited to): surgery
utilizing face mask or supraglottic airway (SGA) anesthesia
(e.g., LMA, ILMA, laryngeal tube), local anesthesia infiltration
or regional nerve blockade. Pursuit of these options usually
implies that mask ventilation will not be problematic. Therefore,
these options may be of limited value if this step in the
algorithm has been reached via the Emergency Pathway.

b. Invasive airway access includes surgical or percutaneous
airway, jet ventilation, and retrograde intubation.

c. Alternative difficult intubation approaches include (but are
not limited to): video-assisted laryngoscopy, alternative
laryngoscope blades, SGA (e.g., LMA or ILMA) as an
intubation, conduit (with or without fiberoptic guidance),
fiberoptic intubation, intubating stylet or tube changer, light
wand, and blind oral or nasal intubation.

d. Consider re-preparation of the patient for awake intubation
or canceling surgery.

e. Emergency non-invasive airway ventilation consists of a
SGA.

Fig. 18.1 American society of anesthesiologists difficult airway algorithm. With Permission

from Anesthesiology. 2013; 118:251-70
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Fig. 18.2 Decision tree for muscle relaxant choice and airway management. The difficult ventila-
tion grading scale is the following: Grade I, ventilation without the need for an oral airway; grade
11, ventilation requiring an oral airway; grade III, difficult and unstable ventilation requiring an oral
airway and two providers, or an oral airway and one provider, using mechanical ventilation
(pressure-controlled mode); and grade IV, impossible ventilation. GEB gum elastic bougie.
Reprinted with permission from Anesthesiology. 2011; 114(1):25-33

surgical airway. For supraglottic obstructions, the placement of a laryngeal mask
airway (LMA) can often be used to restore adequate ventilation. An increasing num-
ber of devices are available to assist with nonemergent intubations. With the use of
newer optical devices and other tools for intubation becoming more widespread,
European authors have reported success with a modified algorithm (Fig. 18.2) [30].

With the omnipresent risk of catastrophe, those involved in the education of
anesthesiologists have sought ways to heighten the readiness of practitioners for
uncommon, but critical events. Borrowing from other industries with similarly rou-
tine, but risky situations, simulation was introduced into the training of anesthesi-
ologists beginning in the late 1980s [31]. Simulation training is now commonly
used at all levels of education in anesthesiology, particularly in residency programs
to develop a broad set of skills. These skills range from procedural and technical
proficiency to team communication and reinforcement of protocols for rare events.
While simulation seems intuitively well suited to training in these areas, its efficacy
is difficult to prove. However, a growing body of evidence is supporting its use.
The efficacy of simulation in the teaching of procedural skills is most easily measured
and well supported [32]. It is more difficult to show improvement in performance in
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complex situations, such as team training [33]. However, anesthesiologists have
reported feeling strongly influenced by simulator training when rare emergencies
have been encountered subsequent to simulator preparation [34]. What is certain is
that simulation training is gaining acceptance and its use will continue to grow.

Conclusion

Anesthesiologists have served as pioneers in the medical profession embracing the
principles of patient safety. Complications from anesthesia have declined dramati-
cally over the last 50 years, and patient outcomes have improved. While periopera-
tive deaths attributed to anesthesia were approximately 1 in 1,500 some 50 years
ago, today that number has improved nearly tenfold; that is a dramatic increase in
patient safety despite older and sicker patients being treated in operating rooms
nationwide. At present, the chances of a healthy patient suffering an intraoperative
death attributable to anesthesia is less than 1 in 200,000 when an anesthesiologist is
involved in patient care. Therefore, vigilance and integrity coupled with medical
knowledge and clinical skills are at the forefront of an anesthesiologist’s goal in
providing safe anesthesia care.

Key Lessons Learned

Case 1

* Physician wellness is an essential element of patient safety.

e While individuals are responsible for maintaining a state of physical and mental
health that allows them to fulfill their professional obligations, colleagues and
hospital systems can and should play an important role.

* Those in need of help may be identified before patients or practitioners are put at
risk.

» Prevention is preferable to treatment, particularly when dealing with substance abuse.

* Prevention is best achieved through restriction of access to drugs of abuse.

Case 2

» Better interinstitution information systems can help ease transmission of critical
medical history.

* Practitioners must make a priority of staying current with the latest techniques,
guidelines, and recommendations.

* Simulation training offers a way to develop procedural skills, team communication,
and emergency preparedness in a safe environment.
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Chapter 19
Patient Safety in Behavioral Health

Renuka Ananthamoorthy and Robert J. Berding

“Mistakes are a fact of life. It is the response to error that counts.”

Nikki Giovanni

Introduction

Behavioral health patients pose unique and complex safety challenges in the modern
healthcare environment. They may enter the hospital setting with a psychiatric
diagnosis in addition to medical comorbidities and/or co-occurring addictive disor-
ders. Therefore, it is imperative that healthcare organizations have well-established
policies and procedures to assess safety risks, provide targeted interventions, com-
municate across disciplines/departments, and include all necessary stakeholders in
the process.

Overall, a culture of good teamwork should be fostered by the organization that
places high value on respect, communication, role responsibility, and defined steps
to escalate patient safety concerns. In addition, an organization should undertake a
comprehensive risk analysis of potential safety pitfalls.

There are two basic analytic approaches that may be used to design safe systems
for behavioral health patients. The first is a proactive approach involving
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multidisciplinary teamwork to examine the process of care from referral to discharge
and then considering the possibilities for error at each step. The second is the “causal
method,” which involves learning from mistakes through a Root Cause Analysis
(RCA) [1]. Of course, a cause is not something found but rather constructed from
available evidence. Such causes of failure typically emerge from multiple sources
[2]. These causes may range from direct to indirect, or from a true root cause to
merely an opportunity for improvement. However, all causes should be appropri-
ately addressed once identified through this process.

In this chapter, the causal method will be used by employing a “fishbone model”
diagram in the following two cases to analyze systems breakdowns relating to
(1) communication (2) staffing (3) education (4) medications (5) environment
(6) patient (7) provider (8) treatment team (9) unit/hospital, and (10) Electronic
Health Record (EHR).

Case Studies

Case Study 1: Aggressive Behavior Leading to Restraints
and Patient/Staff Injury

Clinical Summary

Albert is a 34-year-old male with a past psychiatric history of paranoid schizophrenia
brought into the psychiatric Emergency Room (ER) in full body restraint (FBR) by
Emergency Medical Transport accompanied by the police for menacing and aggres-
sive behavior in a local park. The Registered Nurse (RN) knew Albert from prior
admissions and simply triaged him as, “found agitated in park.” Since he was not
acting aggressive at the time, he was released from the FBR and police left the ER.
At that time, Albert promised that he would sit quietly, so he was not given any medi-
cations and was left alone in a cubicle around the corner from the nursing station.
After about 45 min, he again became agitated and began to spit at staff. He was seen
by the physician-in-charge and was administered Haldol 5 mg and Ativan 2 mg,
both intramuscular, while simultaneously being placed in four-point mechanical
restraint for safety. During placement of the restraint, the patient kicked one Patient
Care Technician (PCT) who fell to the floor, and bit another PCT. The PCTs left the
ER to receive further evaluation. Albert continued to yell loudly at anyone passing
by and violently attempted to remove the restraint. Thirty minutes later, he was
given another dose of Haldol 5 mg and Ativan 2 mg by a second physician because
staff were fearful of another violent outburst. He soon fell sleep and woke up 5 h
later. The PCTs recorded all of these events on a “Q15 observation form.” At that
time, Albert asked to be released from the restraint. About an hour later, he com-
plained to the RN of severe pain in the right wrist. An x-ray of the right wrist showed
a fracture.
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Root Cause Analysis

The root cause analysis of the case revealed the following contributory factors that
led to the adverse outcome of two staff members being injured and the patient
sustaining an unintended injury to the wrist (Fig. 19.1).

1. Communication: The RN failed to verbally communicate Albert’s prior aggres-
sive behavior in the park to the PCTs. The PCTs had only occasionally observed
him sitting quietly alone in the cubicle for a short time and did not consider him
to be a threat to others. In general, it is beneficial for ER staff to share as much
information as possible about newly arrived patients. This is because behavior
may change from minute to minute depending on the patient’s alternating
moods. The shared knowledge of recent patient actions better prepares all staff
to anticipate potential mood swings.

2. Staffing: The RN also failed to complete a comprehensive evaluation as required
by policy. Instead, there was only the brief note describing the reason Albert
was brought into the ER. The RN indicated that there was not sufficient time to
fully complete the evaluation because the supervisor had not scheduled the
minimum number of staff necessary for that shift. Due to the time constraint,
the RN decided to skip Albert’s full evaluation and spend time writing about
other admissions. The full evaluation includes a standardized rating scale that
would have resulted in a score that fell within the “high risk” range for aggres-
sion based on age, gender, diagnosis, involuntary admission status, and past
psychiatric history including incidents of violence.

3. Education: The situation worsened when the restraints were misapplied by
staff. The experienced PCTs in ER had recently been hastily replaced by two
“agency” PCTs. Neither of the replacements had received behavioral health
orientation training and did not know how to apply four-point mechanical
restraints. Consequently, they applied the apparatus too tightly. Beyond that, the
RN did not inform the PCTs about the 2-h limit and thus the restraints were not
removed in a timely manner. Lastly, the PCTs failed to recognize the dangers
associated with Albert’s violent attempts to free himself. Based on subsequent
staff interviews, it appeared they developed a “sanist” prejudice against Albert
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because of his violent behavior. This attitude led them to ignore his obvious
helplessness while in the restraints and caused him to suffer in a cruel and
unusual manner. This type of reaction, if pervasive in the organization, would
create a vulnerability to an individual tort claim, class action lawsuit, and/or
federal investigation. Altogether, this lack of education led to his wrist fracture
and put the hospital at risk for monetary damages and operating sanctions.

Medications: The double dose of STAT intramuscular medications rendered
Albert incapable of fully appreciating the injury to his wrist. He was not able to
recognize the damaging effects of his self-destructive movements in attempting
to disengage the overly tight restraints or timely alert the staff to his injury.

. Environment: Albert grew more agitated as time began to pass but the staff

could not readily observe this behavior change because of poor sight lines into
the cubicle. Consequently, no one on the team was in a position to anticipate his
potentially dangerous behavior and prepare an adequate response strategy. As a
result, the two PCTs sustained potentially serious occupational injuries and
were no longer able to function as part of the ER treatment team.

. Patient: Albert and the staff also missed out on opportunities to avert this

adverse outcome through the “safe behavior plan.” When he first arrived in the
ER, there was no specific mention of how escalating behavior was to be identi-
fied and what countermeasures would be used by staff. Instead, there was only
Albert’s promise not to be violent if allowed to be freed from the FBR. There
was no opportunity for Albert to describe how he might be calmed if the agita-
tion began to manifest itself again. Perhaps he would have been more comfort-
able simply receiving the intramuscular medications. Furthermore, his active
participation in the safe behavior plan might have provided some motivation for
him to comply with the de-escalating efforts of the team.

Providers: Overall, the RN demonstrated poor judgment in the triage process.
Instead of completing each task according to established procedures, shortcuts
were taken to work around time constraints. The progress note was substituted
for a comprehensive evaluation. Albert’s promise “to behave” was substituted
for a formal safe behavior plan. The handoff communication was omitted.
Altogether, this attitude that shortcuts are permissible becomes a dangerous
precedent in the workplace. Likewise, the second physician should have reas-
sessed the patient instead of simply reordering medication based on escalating
staff fears.

Treatment Team: There was an almost total lack of teamwork. Staff performed
their own duties in silos. There was a lack of communication except during the
emergency use of restraints. The team members did not offer important infor-
mation or request it from one another. No one reviewed prior documentation.
When staff compartmentalize their duties, it detracts from the team concept and
increases the risk for adverse outcomes during transition periods.
Unit/Hospital: The hospital leadership was aware that PCTs routinely rotated to
assignments without appropriate orientation but lacked an effective plan to ensure
such targeted training. In general, there should be a system in place to assure all
staff are appropriately oriented to the hospital and unit prior to assignment.
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10. Medical Record: The RN was allowed to bypass the evaluation because there
was no forcing function in the Electronic Health Record (EHR) that required its
completion. In addition, the prior medical records were available in the EHR
but there was no standard practice in place for staff review. In this case, it would
have been helpful to have the EHR require the RN to complete a task rather
than simply ignore it.

These root causes overlap to some extent and as such should not merely be
approached in an isolated manner. It is beneficial to also consider any common
threads that might exist among the identified factors. This concept will be explored
later in the chapter under the heading of “Risk Reduction Strategies.”

Case Study 2: Multiple Factors Leading to a Psychotic
Inpatient Committing Suicide

Clinical Summary

Beauregard is a 23-year-old male college graduate with a past psychiatric history
of recurrent major depression with psychosis and no known history of substance
abuse. He was last admitted to inpatient psychiatry a year ago for a suicide attempt
in which his mother found him unconscious in the garage after inhaling exhaust
fumes. On this occasion, he was brought in to the ER by EMS, after his mother
called 911 for help. She reported that Beauregard called her at work to say that he
was leaving New Jersey and going to Pennsylvania because the neighbors were
tormenting him with fireworks. His mother begged EMS to take her son to the hos-
pital because there was no one in Pennsylvania to care for him. Beauregard was
evaluated and admitted to the inpatient psychiatry unit for increased paranoia, sus-
piciousness, anxiousness, restlessness, and depressed mood. His prior medical
records were on paper and not available to inpatient physicians through their new
EHR. An initial treatment plan was made by the team while Beauregard waited
outside the conference room even though he had actively participated in the treat-
ment planning during his prior stays. Due to his increased agitation, he was placed
on routine observation and started only on antidepressant medication. The follow-
ing day, Beauregard took his medications and participated in all assigned activities
but was unable to see the social worker who was attending a mandated, all day in-
service training program. He tried to contact his mother but was unable to do so.
His mother called the unit to tell them that she had no transportation that evening
but would visit Beauregard the next day. That message was taken by the unit clerk
but no one informed the patient. She also asked to speak to the physician-in-charge
who was too busy at the time and never returned her call. Shortly after visiting
hours ended, another patient saw Beauregard hanging by his knotted bed sheets
from the loopable door hinge (that was to be replaced but awaiting hospital fund-
ing). An emergency code was initiated but Beauregard could not be resuscitated and
was pronounced dead.
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Fig. 19.2 Case 2—Multiple factors leading to psychotic inpatient committing suicide

Root Cause Analysis

The root cause analysis of the case revealed the following contributory factors
(Fig. 19.2):

1. Communication: Despite his mother contacting the unit, Beauregard was never
told of the telephone call. Perhaps this knowledge would have decreased his
anxiety about her absence during visiting hours. In fact, there was no standard
work in place to communicate outside information to patients. When creating
communication protocols, it is necessary to include all stakeholders so that
everyone has the information needed to support the treatment process.

2. Staffing: There was no back-up plan in place to fill the gap when the social
worker was off the unit attending a training session. This could have been miti-
gated by rotating other staff onto the unit or planning the all-day training as two
half-day sessions.

3. Education: When questioned about why the mother’s telephone message was
never shared with Beauregard, the clerk answered that she did not think it was
as important as other duties. This demonstrated a lack of knowledge about the
vital role that family members can play in the recovery effort. Also, staff’s lack
of understanding about the patient’s agitation points to a gap in their clinical
training. There is a need to provide ongoing education about the signs of
impending suicide. If that type of training had been available, the staff may
have made a better assessment about the potential for suicide in this case.

4. Medications: The patient was not started on anti-psychotics which would have
reduced the potential of his command auditory hallucinations. It would have
been helpful if appropriate treatment guidelines were used by the team.

5. Environment: In the Behavioral Health environment, it is imperative to mini-
mize suicide risk by conducting an analysis of the potential environmental haz-
ards. High on that list should be an assessment of door handles, hinges, and
other loopable hardware. Likewise, close attention should be paid to sheets,
blankets, towels, belts, and other items that may be fitted around the neck.

6. Patient: Beauregard was not invited to participate in the development of his
treatment plan. He was aware of his role in the planning process but did not
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proactively assert to have his voice heard by the team. While it is ultimately the
team’s responsibility to invite the patient into the process, the patient has the
right to demand inclusion. This type of proactive participation is encouraged in
the Wellness and Recovery literature [3].

7. Provider: The physician did not return the telephone call to seek out collateral
information from Beauregard’s mother. The information about his recent high
risk behaviors would have fostered a better understanding of the seriousness of
his condition.

8. Treatment Team: The treatment team should have included the patient in the
planning process, especially because he was right outside the room at the time
of discussion. This shows a lack of respect for the patient and his role as a team
member.

9. Unit/Hospital: The administration was aware of the dangers associated with the
current door hinge but decided to delay the purchase due to the costs. This type
of purchase, especially identified through a proactive environmental risk analy-
sis, should be prioritized or an alternate interim solution should be put in place.

10. Medical records: Although the staff were told to contact medical records for old
paper charts, in practice no one ever called because there was no accountability
built into the system. In such cases, it can be useful to add an attestation check-
box in the EHR that team members must check to affirm that they have received
and reviewed the record.

Discussion

The cases described above highlight some of the typical harm risks encountered in
behavioral health settings. In a recently published handbook, the American
Psychiatric Association (APA) Committee on Patient Safety identified and catego-
rized six types of safety risks commonly associated with this population. These can
be described using the SAFE MD mnemonic and include Suicide, Aggressive
Behavior, Falls, Elopement, Medical Comorbidity and Drug Errors [1]. Suicide
and any serious adverse outcome relating to the other safety risks rise to the level
of a sentinel event which The Joint Commission (TJC) defines as “any unantici-
pated event in a healthcare setting resulting in death or serious physical or psycho-
logical injury to a patient or patients, not related to the natural course of the patient's
illness.” [4] TJC standard L.D.04.04.05 requires each accredited organization to
define sentinel event for its own purposes in establishing mechanisms to identify,
report, and manage these events. At a minimum, an organization’s definition must
include any occurrence that meets any of the following criteria: (1) Any unantici-
pated death or major permanent loss of function, not related to the natural course
of the individual’s illness or underlying condition; (2) Suicide of any individual
served receiving care, treatment, or services in a staffed around-the-clock setting or
within 72 h of discharge; (3) Abduction of any individual served receiving care,
treatment, or services, and (4) Rape.
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Fig. 19.3 US top ten death causes (2009)
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Suicide

According to the most recently published Centers for Disease Control and Prevention
(CDC) reports, suicide ranks as the tenth leading cause of death in the USA and
within the top four leading causes of death for persons from age 10 to 54 (Figs. 19.3
and 19.4) [5].

Among suicides, approximately six percent (6 %) are committed during an inpa-
tient stay [6]. Inpatient suicide was the most common sentinel event reported to TJC
over a 10-year period (1995-2005). Inpatient suicides are viewed as the most avoid-
able and preventable because they occur in close proximity to trained clinical staff.
Early in the admission is a clear high-risk period, but risk declines more slowly for
patients with schizophrenia. Other risk factors include absence of support and pres-
ence of family conflict. The greatest clinical root cause of inpatient suicide is a
failure to perform a comprehensive and timely risk assessment [7]. In one study, risk
was not adequately assessed in about 60 % of suicides, or else the risk level was not
accorded appropriate precautions [8]. For all inpatients, the assessment should
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Fig. 19.5 Top ten root causes relating to suicide

begin upon admission with the use of a standardized tool that ideally produces a
rating of the suicide risk. This rating is often expressed in terms of a “score” that can
be used in conjunction with an assessment of the patient’s thoughts, plans, means,
and ability to complete the suicidal act. For those at risk of suicide, the assessment
should be repeated following any traumatic occurrence during the stay and upon
discharge. The risk of suicide is higher during the period immediately following
discharge from inpatient psychiatric care than at any other time in a service user’s
life [9]. TJC considers suicide as a sentinel event when occurring to an individual
receiving care, treatment or services in a staffed around-the-clock setting or within
72 h of discharge. The root causes of suicides reported to TIC are displayed in
Fig. 19.5 [10].

In the case of Beauragard, many of these factors existed. There was a poor
assessment by the provider who did not recognize the presence of command audi-
tory hallucinations. Concurrently, there was a clear breakdown in communication
among team members and in failing to inform the patient about the contact from his
mother. In addition, the physical environment risk could have been mitigated with
proactive action by hospital leadership.

Aggressive Behavior

Aggression in psychiatric settings is a complex workplace problem. Patient factors
found to be related to violence include being a young male with a diagnosis of
schizophrenia particularly with neurological impairment, having a history of vio-
lence, and being involuntarily admitted to the hospital [11]. Research examining
staff factors found that the incidence of violence was higher on wards where staff
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Fig. 19.6 Top ten root causes relating to aggression

members were uncertain of their roles or where larger proportions of shifts were
worked by substitute nursing staff [11]. Similar to assessing suicide risk, the treat-
ment team should use a combination of standardized rating tools, observations, and
interviews in order to identify the likelihood of aggression on the unit. TJIC tracks
the aggression events of assault, rape, and homicide under a category named
Criminal Events. The root causes of aggression reported to TJC are displayed in
Fig. 19.6 [10].

Beyond the obvious direct harms associated with aggression, there is also indirect
risk of injury when attempting to manage this behavior, such as injuries resulting
from attempts to subdue an aggressor. In addition, patients are at risk for self-injury
if held in seclusion.

In the case of Albert, human factors played a major role in the injuries that
occurred to staff and the patient. The RN should have completed the risk assessment
instead of taking shortcuts. The PCTs should have completed the observation forms
to better monitor Albert’s condition. Also, the second physician should have checked
the prior medication administration record before ordering a second dose.

Falls

While the two cases above focused on suicide and aggression, there is a need to
mitigate the other risks identified through SAFE MD. For example, falls may occur
while patients are on behavioral health units or while experiencing altered mental
status elsewhere in the hospital. There are many fall assessment tools available but
the preferable ones will include the following risk factors: mental state impair-
ment, gait and mobility, elimination problems, medications, and, fall history [12].
One study showed that behavioral health patients were more likely to fall if
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Fig. 19.8 Top ten root causes relating to elopement

prescribed sedatives and/or hypnotics, experienced altered mental status, or
elimination problems [13]. The root causes of falls reported to TJC are displayed
in Fig. 19.7 [10].

Elopement

Elopement is always a concern when persons are unwillingly detained through civil
commitment and sometimes even when housed on a voluntary status. In order to mini-
mize elopement risk, a healthcare organization should create an environment condu-
cive to ongoing observation of potential elopers. In addition, there should be procedures
in place for searching for successful elopers and returning them to the unit if found.
The root causes of elopements reported to TJC are displayed in Fig. 19.8 [10].
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Fig. 19.9 Top ten root causes relating to medication error

Medical Comorbidity

It has long been acknowledged that behavioral health patients as a group were more
likely than nonbehavioral health patients to have a co-occurring medical illness. For
example, one recent study showed that persons with schizophrenia were more likely
to have a greater number of conditions spanning several disease categories includ-
ing cardiovascular, pulmonary, neurological, and endocrine disease [14]. These
comorbidities pose greater prescribing challenges and increase the likelihood of
adverse drug interactions.

Drugs

The prevalence of unintended and untoward drug—drug interactions is increasing in
concert with both the increasing number of pharmaceuticals available and the num-
ber of patients on multiple medications. The risk of poly-pharmacy is found to be
greater for patients who are on psychiatric medications such as antidepressants [15].
Therefore, prescribers should consider how medications may interact on the basis of
their pharmacodynamics and pharmacokinetics along with the intended therapeutic
use. The root causes of drug errors reported to TJC are displayed in Fig. 19.9 [10]:

Other Considerations

From a legal perspective, behavioral health patients may be admitted on a voluntary
or involuntary basis, known as civil commitment. The general standard for
involuntary civil commitment is whether or not the person poses a danger to self or
others. An individual’s “dangerousness” is clinically evaluated by one or more
psychiatrists, but accurately predicting future harmful acts is far from an exact
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science [16]. It is the element of dangerousness that heightens the need for safety
planning from prudent care management to legal obligation for this population.
These legal standards have evolved through the power of the US Constitution, which
provides 8th Amendment protection from Cruel and Unusual Punishment and gives
Congress the 13th Amendment right to enact laws aimed to prevent harms stem-
ming from discrimination. While not a specific protected class, behavioral health
patients may be subjected to “sanism,” which has been defined as, “the irrational
prejudice that causes, and is reflected in, prevailing social attitudes toward persons
with mental disabilities” [17]. These rights are generally protected by using “least
restrictive alternatives” such as limiting the use of restraints and seclusion that
might otherwise cause undue physical and/or psychological injury. This safety prin-
ciple can be extended by the use of “safe behavior plans” in which patients contract
to behave in a certain manner or else be subject to a consequence of a mutually
agreed upon staff intervention. This approach can only be utilized if the patient
exhibits the competence to complete a safe behavior plan. If the patient does not
have such competence upon admission, then competence should be periodically
reassessed throughout the stay.

Risk Reduction Strategies

Once a root cause has been agreed upon, a corresponding corrective action plan
should be put in place. This plan should reduce the risk of the occurrence repeating
itself in the future. The following are some risk reduction strategies that may apply
to a wide range of root causes.

Establish Team Roles and Responsibilities

A well-delineated team structure assists all staff to work together. It is helpful to
define the team membership, size, coordination of duties, and leadership lines.
Often, it is just assumed that staff will perform their individual responsibilities and
blend seamlessly together in the process. However, without clearly coordinated
roles they are more likely to operate within the narrow silos of their clinical exper-
tise. This lack of coordination could cause patients’ needs to go unidentified or
unattended thereby increasing safety risks.

Establish Work Standards for Communicating Clinical
Information

One method of sharing such information is through an interdisciplinary SBAR
(Situation—Background—Assessment—Recommendation/Request) handoff among
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staff. This is a technique for communicating critical information that requires
immediate attention and action concerning a patient’s condition. SBAR provides a
description of what is happening now, the clinical context, a general assessment of
any problems, and an approach to correcting any problems. The SBAR is ideally
given multiple times during the day in a short, huddle style. In addition to the SBAR
technique, staff should be made aware of how to expeditiously escalate concerns
when there is a change in patient behavior.

Establish Clear Guidelines for Escalating Safety Concerns

Once the roles and work standards are in place, it is important for team members to
have a mutually supportive method to escalate any perceived emerging safety issues.
Sometimes staff are reluctant to challenge team leaders in fear of offending egos,
overstepping professional boundaries, and/or retaliation. These fears must be put
aside when they have an overriding safety concern. It becomes possible to allay
such concerns if there is an organizational commitment to creating a culture whereby
staff can respectfully advocate for the patient in a firm and assertive manner.

Conduct Ongoing Environmental Risk Audits

Assemble a multidisciplinary team to periodically assess environmental risks. There
are audit tools available such as the United States Department of Veteran Affairs
National Center for Patient Safety’s “Mental Health Environment of Care Checklist”
[18]. This checklist was primarily designed to reduce the risk of suicide but is also
useful for identifying objects that might be used in aggression toward others.

Promote Culture of Respect and Sensitivity to Potential
Sanist Attitudes

It is a fundamental principle that all persons deserve to be treated with dignity and
respect. However, due to many largely unspoken myths about the underlying etiol-
ogy of mental disability, staff may unwittingly dismiss important warning signs.
For example, an increased volume of speech may be perceived as a sign of escalat-
ing aggression when in fact the patient is experiencing physical distress and simply
lacks the cognition skills to identify and articulate the pain sensation. Beyond this,
staff sometimes “blame” behavioral health patients for aggressive actions and feel
justified in punishing them by using excessive force in return. This is not meant to
minimize the importance of staff safety when it is necessary to resort to self
defense. However, no force should be applied to satisfy angry motives or exceed
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the minimum amount of force required to maintain the safety of all persons in the
behavioral health environment.

Utilize Safe Behavior Plans

The use of safe behavior plans presumes that there is mutual respect between patient
and staff to be able to honor their agreements. Furthermore, these plans reinforce
that the behavioral health patient has choices and is willing to accept the agreed
upon consequences if not adhering to the contract. Overall, it is a formidable tool
for promoting self-determination, self-esteem, and status as an important decision-
maker in treatment.

Conclusion

The Behavioral Health patient poses unique safety risks as illustrated by the two
case studies. The lessons learned from these cases include:

e Complete individualized risk assessments as a basis to formulate a clinical evalu-
ation of potential for harm.

* Make sure all staff have received appropriate competency training.

» Use risk reduction strategies that balance safety concerns and individual liberty
rights.

* Foster a culture that centers around respect, communication, and teamwork.

* Promote awareness of the insidious dangers of sanism.

References

1. Jayaram G, Herzog A. SAFE MD: practical applications and approaches to safe psychiatric
practice, in a resource document of the American Psychiatric Association’s Committee on
patient safety. Arlington, VA: American Psychiatric Association; 2008.

. Dekker S. The field guide to understanding human error. Burlington, VT: Ashgate; 2011.

. US DHHS. Recovery and wellness lifestyle: a self-help guide, SAMHSA, editor. Rockville,
MD: Center for Mental Health Services; 2002.

. Commission TJ. Sentinel Events, in CAMH; 2012.

. CDC. 2009 Causes of death by age group; 2012.

. Jabbarpour YM, Jayaram G. Suicide risk: navigating the failure modes. Focus. 2011;9:186-93.

. Scott CL, Resnick PJ. Patient suicide and litigation. In: Simon R, editor. Textbook of suicide
assessment and management. Arlington, VA: American Psychiatric Publishing; 2006.

8. Knowles J. Inpatient suicide: identifying vulnerability in the hospital Setting. Psychiatric

Times. 2012.

9. Crawford M. Suicide following discharge from inpatient psychiatric care. Adv Psychiatr Treat.

2004;10:434-8.

W N

~N NN A



310 R. Ananthamoorthy and R.J. Berding

10. The Joint Commission. Sentinel event data root causes by event type. 2012 [09 Dec 2012].
Available from http://www.jointcommission.org/Sentinel_Event_Statistics/.

11. Owen C, Tarantello C, Jones M, Tennant C. Violence and aggression in psychiatric units.
Psychiatr Serv. 1998;49(11):1452-7.

12. Myers H. Hospital fall risk assessment tools: a critique of the literature. Int J Nurs Pract.
2003;9:223-5.

13. Estrin I, Goetz R, Hellerstein DJ, Bennett-Staub A, Seirmarco G. Predicting falls among psy-
chiatric inpatients: a case-control study at a state psychiatric facility. Psychiatr Serv. 2009;
60(9):1245-50.

14. Carney C. Medical comorbidity in women and men with schizophrenia: a population-based
controlled study. J Gen Intern Med. 2006;21:1133-7.

15. Preskorn S. Guide to psychiatric drug interactions. Prim Psychiatr. 2010;16(21):45-74.

16. Berding R. Involuntary civil commitment: protecting the public’s right to safety or violating an
individual’s right to liberty? Healthc J Baton Rouge. 2008.

17. Perlin M. The hidden prejudice: mental disability on trial. Washington, DC: American
Psychological Association; 2000.

18. VA National Center for Patient Safety. Mental Health Environment of Care Checklist [13 Jul
2013]. Available from http://www.patientsafety.va.gov/Safety Topics.html#mheocc.


http://www.jointcommission.org/Sentinel_Event_Statistics/
http://www.patientsafety.gov/SafetyTopics/MHEOCC.xls

Chapter 20
Patient Safety in Outpatient Care

Urmimala Sarkar

“Freedom is not worth having if it does not connote freedom to err.”’

Mohandas K. Gandhi

Introduction

Defining Ambulatory Patient Safety

In conceptualizing patient safety in the outpatient setting, we employ the Institute of
Medicine’s (IOM) definition of patient safety: “the prevention of harm to patients.”
The IOM further specifies that both errors of commission, such as prescribing a
contraindicated medication, and errors of omission, such as failure to perform rec-
ommended medication monitoring, can jeopardize patient safety. A unique aspect
of outpatient settings is the central role of the patient and caregiver in ensuring safe
delivery of care. While most definitions of patient safety do not directly address the
patient as an active participant in care, in the outpatient setting, patients’ self-
management capacities and behaviors are critical for safety [1].

Ambulatory safety encompasses several distinct areas. First, safety risks exist for
medication use, both for administration of medications in ambulatory care sites, and
for patient/caregiver self-administration of medications at home [2]. Second, the
prevalence of missed and delayed diagnosis in ambulatory settings constitutes a
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critical area of patient safety which is recently gaining attention and study [3]. Third,
with increasing numbers of procedures performed in ambulatory settings, examining
procedural errors has grown in importance [4]. Finally, because outpatients must
actively recognize symptoms and seek care, as well as perform daily health-related
activities, these patient roles are critical to safe outpatient care [1].

Contrasting Acute Care and Ambulatory Settings

The patient safety movement emanated from adverse events in acute care [5], which
differs substantially from the community and outpatient settings where the majority
of healthcare takes place. In acute care, patients are under close observation and
often passively receive care. In ambulatory care, patients must decide when to seek
medical care, interact with outpatient health systems, and perform their daily health-
related tasks. For those who have multiple chronic diseases, this includes following
a disease-specific medication, diet, and exercise regimen. Some also adjust their
medications based on various measurements, such as using glucose monitoring to
adjust insulin dosing. When patients have difficulty with these self-management
activities, they are at risk for adverse events. Moreover, ambulatory practices tend
to lack specific organization structures to address quality and safety improvement.
In addition, most outpatient practices are not subject to accreditation requirements
such as strict staffing ratios and adherence to regulatory standards by organizations
such as the Joint Commission [6].

Epidemiology and Impact of Adverse Events in Ambulatory Care

Adverse events are frequent in ambulatory care. Nationally representative surveys
suggest that approximately 4.5 million outpatient visits each year in the USA alone are
related to adverse drug events [7]. Moreover, more than 701,547 emergency department
visits are attributed to use of medications in home and community each year [8].

The types of errors that predominate in ambulatory care also differ from acute
care. Treatment errors predominate in inpatients, whereas diagnostic errors do in
outpatients [9]. In one study, about 10 % of preventable outpatient adverse events
resulted in serious permanent injury or death [10].

Adverse events lead to significantly increased care utilization and associated
healthcare costs. The burden associated with malpractice claims from ambulatory
adverse events is also significant [11]. Finally, there are varying estimates of signifi-
cant patient harm related to ambulatory adverse events. One study estimated that
ambulatory care adverse events lead to ~400,000 hospitalizations per year [7] while
another representative sample estimated that around 75, 000 hospitalizations per year
are due to preventable adverse events that occur in the outpatient setting [10].
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Case Studies

Case 1: Hyponatremia from Poor Outpatient Care Coordination

Clinical Summary

Mr. F. was a 66-year-old man with diabetes, hypertension, and heart failure.
He presented to the primary care physician for a 3-month follow-up appointment,
having seen his cardiologist and his endocrinologist in the interim since his last
appointment. He reported increased fatigue for 1 month.

He reported that both the cardiologist and endocrinologist had made changes to his
medication regimen, but he did not bring the medicines and could not report the changes.
His primary care doctor did not have any documentation from the subspecialist visits.

The patient also had not had his electrolytes, BUN, and creatinine checked as ordered
by his primary care physician at the prior visit, which were expected to be reviewed
at today’s visit. His daughter who cares for him stated that his endocrinologist had
ordered laboratory tests the prior month, so she thought he did not need any more
blood drawn. He reported feeling generally weak and unwell.

The primary care physician decided that the subspecialty visit information would
be helpful and had his office call their offices to obtain it. The clinical documentation
arrived by fax from the endocrinology office, and it was found that the endocrinolo-
gist increased the dose of metformin from 500 mg twice daily to 850 mg twice daily.
The blood test the patient and daughter referred to was a hemoglobin Alc of 7.4 mg/dl
obtained last month. The cardiology office had not yet faxed the last visit note.

Upon further history, the patient denied localizing symptoms. On physical exam-
ination, his vital signs were normal. In contrast with his usually elevated blood
pressure, his blood pressure at this visit was 110/65 with a pulse of 70. A thorough
physical examination was unrevealing, but the primary care physician elected to
order a stat panel of electrolytes, BUN, and creatinine. While the patients’ blood
was being analyzed, the primary care office received the cardiology documentation
from 2 months ago, which includes a dose escalation in furosemide from 20 mg
daily to 40 mg daily. There was no mention of laboratory monitoring following this
medication change. Mr. F and his daughter were able to corroborate the addition of
a second “water pill.”

A few hours later, the chemistry panel showed a serum sodium of 125 mg/dl,
accounting for Mr. F’s symptoms.

Root Cause Analysis: Why Did This happen?

Fundamentally, this adverse event stemmed from suboptimal self-management of
chronic diseases [1] and, similar to most adverse events, can be attributed to multiple
contributing factors [12]. The most important root causes and potential solutions are
discussed below.
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Treatment Complexity

Mr F. has multiple comorbid conditions, and as such, multi-morbidity is known to
be associated with adverse drug events and poor health outcomes [8]. Evidence sug-
gests that adverse drug events are less related to any particular medication than to
the overall number of medications prescribed [13], which implies that complex regi-
mens, as well as “high-risk” medicines, should be considered a safety risk.

Medication Understanding

Neither Mr. F nor his daughter is able to name his medications. This type of medica-
tion confusion is the norm rather than the exception due to the high cognitive
demand in managing medications [14]. Literature shows that most patients cannot
name all of their medications [15] or report medication changes accurately even
immediately following an outpatient visit [16].

Mr. F’s medication confusion could be due to limited health literacy that leads to
a lack of medication understanding [17] or to visual impairment leading to difficulty
reading medication labels. Individuals with limited health literacy and language
barriers report greater problems across a range of communication domains, including
informed consent, shared decision making, and elicitation of concerns. Mr. F could
also have cognitive impairment, a common condition for which there is often a
delay in diagnosis, further impairing medication understanding.

Patient—Physician Communication

Mr. F’s medication confusion also stems from inadequate patient—physician commu-
nication. The adequacy of communication between patients/caregivers and providers
is crucial to patient safety. Suboptimal clinician—patient communication in chronic
disease care is a consequence of multiple influences at the practice and system level,
including medication labeling procedures and the communication practices of physi-
cians and pharmacists. Most physicians fail to explain the four key aspects of a
medication—name, dose, indication, and potential adverse effects—when initiating a
new medication in the outpatient setting [18]. Time pressure in the outpatient visit is
often cited as a reason for suboptimal medication communication [19].

Aggressive Treatment Goals

Mr. F’s various physicians were likely trying to achieve recommended blood pressure
and glucose targets by intensifying his medications. Increased attention to stringent
treatment goals may paradoxically lead to adverse events, as has been demonstrated
for elders [20]. Aiming aggressively for lower blood glucose or blood pressure in
hopes of reducing risk of future complications may increase adverse treatment
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effects such as symptomatic hypoglycemia or orthostasis, respectively, as reported
by the ACCORD and ADVANCE clinical trials [21, 22].

Symptom Recognition

Mr. F. experienced fatigue for 1 month after initiating a new medication, but did not
report his symptoms either to the prescribing physician (cardiologist) or his primary
care provider. Recognition of medication-related symptoms is part of self-
management. Had Mr. F. reported his symptoms earlier, the medication could have
been discontinued sooner without the resulting morbidity.

Transitions Among Multiple Providers
Communication

Mr F. sees multiple physicians who all adjust his medications and perform monitor-
ing. It is well documented that transitions between care settings, and between
primary care, specialty care, pharmacy, other providers, caregivers, and home care,
pose a risk for adverse events [23]. In current outpatient practice, providers often
rely on patients to report the outcome of subspecialty visits. However, many chronic
disease patients like Mr. F cannot report the result of physician visits to the subse-
quent physician reliably and accurately. Therefore, Mr. F’s primary care provider
must rely on documentation from subspecialists, outside his practice, which he did
not receive.

This case highlights the risk inherent in the transitions between ambulatory
physicians (safety risks in care transition and handoff during inpatient settings is
discussed in another chapter). Timely communication among providers is critical
for comanagement of chronic conditions [24], and is known to be inadequate [25].
Although electronic health records (EHRs) are expanding rapidly, most ambulatory
practices still use paper records and communicate with each other with faxed or
mailed information. The lack of information about Mr. F’s cardiology and endocri-
nology visits made it more difficult for his primary care provider to determine the
cause of his fatigue, which turned out to be related to hyponatremia from an
increased dose of his diuretic medication.

Medication Monitoring

One would expect that changing the dose of a diuretic medication would require
monitoring for symptoms and a blood test to ensure that electrolytes remain within
normal limits. The cardiologist did not specifically document that she planned to
monitor the patient following his medication change. This omission of medication
monitoring is a frequent problem in the ambulatory setting [26]. A related concern
is the patient and caregiver’s lack of understanding about monitoring. Mr. F’s
daughter did not take him to have the blood tests ordered by his primary care
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physician because she assumed that the prior month’s blood test ordered by the
endocrinologist would be sufficient and would be communicated to the primary
care physician. Had Mr. F undergone the blood test as scheduled prior to his primary
care visit, he would have been diagnosed earlier.

Shared Physician Responsibility

When multiple providers are involved in a patient’s care, it is often unclear which
provider assumes responsibility for following up on a problem. It is possible that the
cardiologist thought that the primary care provider would be checking the patients’
electrolytes and thus decided not to order blood tests following the medication
change. There is currently no clear standard about who should follow-up in an area
of subspecialty-primary care overlap, and this lack of clarity leads to safety prob-
lems [27].

Table 20.1 summarizes the root causes and solutions/best practices applicable to
Mr. F’s case.

Case 2: Delayed Diagnosis of Lung Cancer due to Poor
Communication and Information Management

Clinical Summary

Mrs. J is a 71-year-old woman with hypertension, diabetes, and severe knee osteoar-
thritis. She lives in a rural area and is cared for by a primary care physician locally.
Because her knee pain and immobility is affecting her functioning, she is referred to
an orthopedic surgeon at the closest referral center, a teaching hospital about 2 h
away from her home. She is deemed to be a candidate for knee replacement surgery
and completes a preoperative evaluation at the referral hospital. As part of the evalu-
ation, a chest X-ray is obtained which shows a suspicious mass, and the radiology
report recommends a follow-up CT scan of the chest. In the radiology report, a tele-
phone notification to Dr. X, the surgical intern rotating through the orthopedic sur-
gery service, is documented. Mrs. J’s surgery is cancelled because of the abnormal
finding on chest X-ray. The intern rotates to another service, and the attending ortho-
pedic surgeon is on vacation the following month. The radiology report is never sent
to her rural primary care physician. Indeed, the primary care physician does not
receive any documentation about the planned knee replacement or its cancellation.
Mrs. J. follows up 3 months later with her primary care physician. She explains to her
primary care physician that she had a “spot on her chest X-ray,” which led to her
surgery being cancelled. Her primary care physician contacts the radiologist, obtains
the report and discusses the findings, and obtains a chest CT scan. The CT scan con-
firms the location and suspicious nature of the mass. On biopsy, Mrs. J is found to
have a primary lung cancer, which is successfully resected with clear margins.
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Table 20.1 Case 1—Inadequate medication monitoring: root causes and solutions/best practices

Root cause

Recommendations

Treatment complexity

Medication understanding

Patient—physician
communication

Aggressive treatment goals
Symptom recognition

Reconcile all medications at all ambulatory visits
Consider simplifying medication regimen whenever
possible

Use the Universal Medication Schedule, a validated
template [28] with clear language. For example, use the
instruction “take 1 pill in the morning and 1 pill at night,’
instead of “take one pill twice daily”

Embed medication instructions with simple language as
default choices into the electronic prescribing function of
the EHR

Provide medication counseling delivered by a pharmacy
professional at the time of hospital discharge

When prescribing a new medication, ask the patient to
“teach-back” to the prescriber the name, dosing, purpose,
and potential adverse effects of the new medication
Tailor treatment targets, such as HbAlc in diabetes, to
overall health status and patient preference

)

* Teach patients about potential adverse effects of treatments.

For example, “if you feel sweaty, shaky, or lightheaded,

your sugar may be too low. Please check it with your

glucose meter”

For subspecialist providers: promptly convey written

medical records to the patients’ medical home/primary care

physician

* Use a single pharmacy for each patient so that potential
drug interactions can also be assessed there

* Consider participating in a health information exchange
program or implementing interoperable EHRs to facilitate
seamless communication among ambulatory providers

Transitions among multiple .
providers: communication

Transitions among multiple e Prescribing provider should document the monitoring plan
providers: medication for all medications he/she prescribes
monitoring

Transitions among multiple e A physician initiating a diagnostic or therapeutic interven-
providers: shared physician tion must assume responsibility for obtaining and acting on
responsibility results unless another provider is made aware of the

pending test and clearly agrees to take responsibility for
follow up

Root Cause Analysis: Why Did This Happen?
Outpatient Health System Fragmentation

Mrs. J’s delayed cancer diagnosis did not cause her harm, making this event a
“near-miss,” but only because the patient herself reported the test result to her physi-
cian. Many patients seek services at referral centers which they cannot obtain
locally; however, a thorough documentation of clinical events at the referral center
is infrequently sent to the referring primary care physician. Mrs. J’s primary care
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physician does not have access to the sophisticated EHR used at the referral hospital.
Although interoperability among EHRs is an explicit health policy goal, in current
practice, geographically disparate providers and systems using different EHRs can-
not easily share data.

Patient Awareness of Abnormal Test Result

In this case, besides the patients’ own awareness, there was no other mechanism for
this critical abnormal test result to reach the primary care physician. Communication
of abnormal results to patients is known to be suboptimal; clinically relevant abnor-
malities often are not conveyed to patients [29].

Poor Information Availability

In ambulatory care, lack of real-time information is a common problem; it can lead
to delays in diagnosis and treatment causing medical errors and poor health out-
comes [30]. This is likely exacerbated in systems that are not integrated, although
there is little comparative data.

Gaps in Hospital Documentation

Mrs. J’s primary care provider did not receive documentation from the orthopedic
surgery service at the referral hospital. This lack of documentation is quite common
following hospitalization; a meta-analysis of discharge summary availability
revealed that discharge summaries were available to primary care physicians only
51-77 % of the time at 4 weeks following hospitalization [31]. It is important to
note that the abnormal chest X-ray may not have come to light even if the documen-
tations were provided as studies of hospital discharge summaries show that tests
with either results pending or with clinically significant abnormal results requiring
follow-up are often omitted [31]. Similarly, information important to primary care
physicians, including medication regimen on discharge, planned outpatient follow-
up, and main diagnosis, is often not included in discharge documentation [31]. This
can contribute to delays in diagnosis and treatment in the outpatient setting.

Notification of Abnormal Radiology Results

The radiologist who noted the mass on Mrs. J’s chest X-ray performed a “warm
handoff” by calling the ordering physician by telephone, and documented that he
had done so. There is debate among radiologists about which abnormal findings
warrant telephone notification; this disagreement leads to inconsistency about tele-
phone notification among and even within institutions. However, it is generally
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Table 20.2 Case 2—Inadequate follow-up on chest X-ray: root causes and solutions/best practices

Root cause Recommendations/best practices
Outpatient health system < Initiate standard information sharing such as implementation of
[fragmentation regional health information exchange organizations (RHIO) or
interoperable EHRs
» Use patient navigators to assist patients in working with multiple
providers

* Use technological tools (such as an internet-based personal health
record) to help patients manage their health information

Patient awareness of * Provide written test result information to patients for all tests, for
abnormal test result both abnormal and normal results. The “no news is good news”
Communication among approach does not support patient safety
providers » For abnormal test results, inform patients of the next steps (such as

attending their next visit), and of the responsible provider (either
ordering provider or primary care provider)

* Primary care providers should counsel patients to request that all
providers send records to their medical home

» Specialist providers should communicate major changes of plan
(like a cancelled surgery) to the medical home in a timely fashion

Gaps in hospital » Abnormal test results or tests with pending results should be
documentation included in the hospital discharge summary
Medical training and ¢ Medical trainees (residents and medical students) should have care
lack of experience transitions training and evaluation of the adequacy of their
documentation

agreed that urgent or unexpected findings warrant telephone notification. Another
complication of delivering test results is, to whom? In this case, the ordering physi-
cian was the on-call orthopedics intern; he is clearly not the correct person to
follow-up this abnormal finding. Many radiologists contend that it is the responsi-
bility of the ordering physician to identify and inform the responsible physician, and
in the absence of integrated or inter-operable EHRs, a clinician does have to take
this responsibility.

Medical Training and Lack of Experience

The intern who received the chest X-ray results relayed the results to the senior team
members, who were sufficiently concerned about the lung mass to cancel the planned
knee replacement surgery, but none on the orthopedics team conveyed the results to
the primary care physician. The interns’ lack of experience may have contributed to
this error of omission on his part; however, the issue of shared responsibility may
also play a role. The intern may view notification of the primary care physician as a
senior resident or attending-level role; the attending physician may have assumed
that a trainee sent the documentation to the primary care physician. In any case, the
ambiguity about team responsibility increases potential for incomplete follow-up.

Table 20.2 summarizes the root causes and solutions/best practices applicable to
Mrs. H’s case.
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Discussion

Chronic Diseases and Safety

Both cases above concern patients with chronic health conditions. Wagner’s Chronic
Care Model describes the factors needed to achieve optimal chronic disease health
outcomes [32]. In Fig. 20.1, we apply this well-established Chronic Care Model to
address patient safety issues in ambulatory care. This model addresses underlying
conditions, which includes the community and health system; individual context,
which includes communication between all participants in outpatient care, transi-
tions in care, and patients’ health status and disease burden; and behaviors
(of patients and providers). These factors interact over time to affect safety among
outpatients with chronic conditions. We believe that high-quality primary care is the
cornerstone of patient safety in the outpatient setting, and recommendations below
underscore the importance of those with chronic conditions having a longitudinal
relationship with a primary care provider.

Underlying Conditions

Community

Neighborhood
Safety

Health System

Decentralization Self-Management Support

Health insurance,

Access/ Navigability Health IT/ Information Systems

Social support

Regulatory Environment

Individual Context
Communication
Patient-provider
Caregiver-provider
Health literacy
Language barriers

Transitions
Ambulatory providers
Pharmacy

Acute care settings
Home

Health status
Aggressive treatment
goals

Co-morbid ilinesses
Functional status

Behavior

Patient self-management
Caregiver actions
Medication use
Symptom Recognition
Self-monitoring

Provider Actions
Prevention
Monitoring and follow-
up

Timely mitigation

Safe Provision of Ambulatory Chronic Disease Care/
Desired Health Outcomes

Fig. 20.1 Ecological model for ambulatory patient safety in chronic disease
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Underlying Conditions: Health System and Community Factors

Although individual clinicians may not be able to address the health system and
community factors associated with patient safety problems, an awareness of these
issues can identify risky situations, prompt closer oversight, and inform processes
of care. Both cases above reveal challenges inherent in the organization of outpa-
tient healthcare systems. Because many ambulatory practices are small, patients
often receive care at geographically and organizationally distinct locations: the pri-
mary care office, subspecialists, and ancillary services such as pharmacy care. Such
complex systems of care can be confusing for patients and caregivers, and they
make erroneous assumptions like Mr. F’s daughter, about the flow of information
among providers. Systems-oriented approaches such as patient navigators could
address this complexity.

Lack of integration among outpatient providers and hospitals contributed to both
cases, with lack of clinically relevant and timely information as a problem. Missing
information contributes to diagnostic and treatment delays [11]. In prior studies, diag-
nostic delays [11] and lack of real-time information [33] have been shown to contrib-
ute to outpatient errors and resulting malpractice claims. Thus, best practices in
clinical care include informing primary care providers of significant interventions,
such as medications, and of abnormal test results. It is critical, moreover, to inform
and educate patients about the need for monitoring and follow-up of abnormal results.
The expectations for provision of results to patients vary widely; many patients never
receive notification of normal test results. We recommend that all test results, regard-
less of results, are conveyed in written form to patients in a timely fashion.

Outpatient health systems often lack EHRs and are likely to lag behind acute-care
settings even with recent legislation on “meaningful use” of health information tech-
nology [34]. Technologies such as computerized physician order entry and computer-
based medication monitoring, which are integral to patient safety improvement,
remain the exception rather than the rule in outpatient settings. Specific strategies to
improve safety using health information technology include (1) requiring providers
to acknowledge receipt of patient test results; (2) creating an “audit trail” for patient
results; and (3) automating the provision of results to patients.

In the outpatient setting, in-depth investigation of adverse events seldom occurs.
Accreditation is a driver for root cause analysis in inpatient settings, and most out-
patient physician offices are not accredited by the Joint Commission [4]. In the
absence of regulatory scrutiny, the actual prevalence and reporting of adverse events
in the outpatient setting remains unclear. We recommend performing rigorous root
cause analyses for adverse events in ambulatory care and using the results to imple-
ment systems changes.

In rural areas like Mrs. J’s home, access to health care and lack of health system
capacity remain important issues [35]. Similarly, community-level influences, such as
insurance access, neighborhood safety, and social support, can constitute important
barriers to provision of safe chronic disease management. Interventions directed at
such community barriers, such as transportation assistance for follow-up appointments,
may improve care for vulnerable chronic disease patients.
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Individual Context: Communication, Care Transitions, Health Status

In order for outpatient chronic disease care to be safely delivered, patients must be
“activated and informed” and providers “prepared and coordinated” as the Chronic
Care Model describes.

Patient—provider communication is essential to patient safety for outpatients
with chronic diseases because patients and families are performing day-to-day self-
management. Abundant evidence exists that patient—provider communication is
suboptimal [36]. Many patients, like Mr. F, are unable to read and correctly interpret
medication labels [37]. Clinicians often use jargon that is misinterpreted by patients,
and there is a striking lack of agreement between patients and providers, even
immediately after visits, about symptoms, medication changes, and barriers to self-
management [18]. Best practices in communication, such as use of clear communi-
cation and techniques such as “teach-back,” in which clinicians ask patients to
repeat back information in order to confirm their understanding, should be routinely
used. Similarly, medication instructions should be specified in plain language, using
evidence-based wording such as Universal Medication Schedule [28].

Transitions between care settings, including primary care, specialty care, pharmacy,
caregivers, and home care, carry an inherent risk for adverse events. At each point,
patients must understand and carry out the plan of care, and providers must make clini-
cal decisions within the limitations of available data. Communication among providers
is critical for the provision of safe care in any setting, but in outpatient care, where brief
visits are separated by months, such communication is all the more critical. Because
most patients encounter disparate healthcare systems, clinicians must proactively com-
municate with each other, usually by sending clinical documentation via mail or fax.
This requires clinicians to actively remember and act to share documentation; we
know that, as in Mr. F’s case, such documentation may not be sent. Moreover, even
when it does occur, sharing of clinical documentation does not constitute a complete
handoff between providers. Without the opportunity to ask and answer questions, qual-
ity of communication declines. Mechanisms to share and update clinical data among
multiple clinicians, via inter-operable EHRs or a personal health record, could improve
ambulatory safety by improving communication among clinicians.

Illness burden also plays into risk of adverse events for outpatients. Often patients
with multiple chronic illnesses are at risk simply because of frailty, and aggressively
treating one condition can worsen another, as when patients with heart failure
experience worsening renal function with diuresis. Moreover, with each additional
medication, the risk for adverse drug events increases [13]. This underscores the
need for medication regimen simplification, whenever possible.

Behaviors: Patient and Provider Actions
Both patient and provider behaviors, influenced by the context and interactions in

care, directly affect patient safety. Ambulatory patients must perform a series of
actions for appropriate medication use, including making decisions in an office
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encounter, obtaining a prescription, bringing the prescription to a pharmacy, receiving
the medicines and instructions, taking the medication correctly at home on an ongo-
ing basis, monitoring oneself for side effects, and following up with laboratory testing
or provider visits. Problems at any of these junctures may lead to adverse drug events.

Mr. F’s case illustrates that patient and caregiver errors can lead to harm, as
Mr. F did not complete the requested blood tests, and he also did not recognize that
his symptom of severe fatigue was related to a newly prescribed medication.
Although it is not possible to avoid all adverse drug events, there are medications that
are known to cause many adverse drug events, including insulin [13], warfarin [14],
and others with known serious adverse effects, such as methotrexate and amiodarone.
For these medications, symptom recognition is a crucial aspect of self-management,
and appropriate communication must be the standard of care. In addition, medication
management is only one aspect of patient self-management, which also includes
appropriate diet and exercise, appointment adherence, and recognition of symptoms.
Because appropriate patient behaviors are needed to ensure outpatient safety, we
recommend provision of self-management support to foster safety, particularly for
chronic disease populations.

Conclusion and Key Lessons Learned

» Patients and caregivers are critical patient safety champions in the outpatient
setting.

* Promoting effective patient—provider communication is critical to improving
outpatient safety.

e “Warm” handoffs (interactive communication) among outpatient care providers
can prevent adverse events.

e Management of abnormal test results constitutes an important aspect of patient
safety.

e The implementation of interoperable EHRs that enable seamless sharing of
information among providers and personal health records (PHRs) that enable
information sharing between providers and patients present important opportuni-
ties to improve safety through technology.
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Chapter 21
Error Disclosure

Bryan A. Liang and Kimberly M. Lovett

“For, confession of error is like a broom which sweeps away
dirt and leaves the surface brighter and cleaner than before,
1 feel stronger for confession.”

Mohandas K. Gandhi

Case Studies

Case 1: Patient Death Due to Medication Error

Patient SR is undergoing herniated disk repair under general anesthesia. A new
anesthesiology resident is assigned the case without orientation training. During
surgery, SR receives phenylephrine, which induces severe hypertension, a known
side effect of the drug. While responding to the event, the resident makes a syringe-
swap error due to similarly colored vials and accidentally gives labetalol, inducing
an intraoperative cardiac event. SR decompensates and dies.
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Case 2: Patient Harm Due to Misdiagnosis

AR, a 62-year-old female florist, experiences conjunctival injection, pain, and itching
in right eye on night of Christmas Eve. AR goes to the Emergency Department (ED) for
care. During questioning with the intern, AR’s job as a florist is neither disclosed nor
elucidated. The intern diagnoses an unspecified bacterial disorder, provides topical
antibiotic, and sends AR home. AR uses the prescribed antibiotic for 24 h, subsequently
becomes febrile, and is later found unconscious by her family. The family rushes AR to
ED, where she is found to be septic, and it is determined that her eye must be removed.

Introduction

Following the release of the Institute of Medicine report, To Err Is Human [1], the sys-
tems nature of healthcare delivery has become broadly recognized. Important efforts
have emerged to address clinical systems of care through assessment of process and
outcomes measures, as well as analytics relying on tools from aviation, engineering, and
systems sciences [2, 3]. This process of quality measurement and error investigation
facilitates quality and safety improvement, root cause analysis for medical errors, as
well as prospective efforts in designing systems that are more resistant to the inevitable
occurrence of human error. Recent healthcare reform efforts have also supported qual-
ity and safety endeavors, although there have been some frustrations in the pace and
effectiveness of these safety and quality improvement efforts [4].

Despite these important efforts, attention to disclosure of medical errors has been
lacking in systemic strategies to improve patient safety. Although there have been
significant clinical efforts, research, and interventions involving patient injury
avoidance and an acceptance of ethical mandates to disclose [5—12], relatively less
attention has been focused upon system-based disclosure and approaches to address-
ing patient needs when error occurs [13—17]. Further, the potential for using error
disclosure as a learning and culture tool has also been limited. In this chapter, we
provide a systems-based approach to medical error disclosure (in contrast to tradi-
tional ad hoc, legally oriented means) and illustrate how the flawed legacy of error
disclosure may be accounted for in system activities to teach lessons and facilitate
community and facility cultural change.

Error Disclosure Systems

Traditional Medical Error Disclosure

When an error results from system failure, the system is accountable to those people
impacted by the failure. Consistent with a philosophy of mutual respect, trust,
responsibility, and partnership between patients and providers, system errors must be
disclosed to those adversely affected by them, particularly the patient.
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One central tenet of medicine is avoidance of harm to patients; we can achieve
this goal through blocking inevitable error and avoiding preventable error. However,
error does occur throughout the medical system, and patients do get injured. Hence,
any disclosure process should address both patient and system needs as well as
inform future system activities. Using the disclosure process not just to ethically
inform patients but also to enhance medical system safety is our duty. We are bound
to integrate learning from systems errors and responsible actions toward patients—
key members of the healthcare team who represent the last barrier to harm [18].

This strategy is in stark contrast to the traditional “deny and defend, shut up and
fight” model of handling medical error. Traditionally and lingering throughout con-
temporary medical culture, when patient harm results from medical error, both the
administration and providers tend to avoid communication with the patient or family
in anticipation of litigation; the error and injury are treated as a “risk management”
concern. Under this traditional model, “risk management” refers to managing risk of
loss to the medical facility/providers rather than managing risk of injury to patients
within the medical facility [19]. This is clearly in conflict with ethical and fiduciary
duties of medical providers/facilities to patients.

Further, the traditional model of dealing with medical error tends to focus responsi-
bility for error on individual providers, usually the last provider to touch the patient.
This provider-based focus limits the opportunity for system-based improvements or
change [20]. And, although a focus on individuals is sometimes appropriate, an
approach of individual “shame and blame” is never appropriate. Focusing on the
roles and perspectives of individuals contributing to medical error should instead be
approached as an opportunity for system improvement in an environment of team
cooperation [18]. Indeed, mandating the last person who touched the patient to assume
a shame and blame persona of humiliation to disclose only supports traditional, ineffec-
tive reactions antithetical to promoting system improvement and patient safety.

An alternative, more progressive model is an open system of medical error disclosure.
In an open model, medical error is disclosed using a systematic process to promote com-
munication with the patient and/or family as well as a transparent culture [18].
An open model focuses on the needs of the patient and family and gathers information
to promote system learning with the goal of improving operations and outcomes. This is
an important approach, since perceptions of adequate disclosure by clinicians are much
more circumscribed and limited than that desired by patients [21-23]. In addition, there
is limited empirical guidance on these processes [24]. Although there is competing
evidence as to the potential reduction or increase in litigation costs [5, 25, 26], open
models of disclosure can benefit system processes and safety. We describe one open
model variant below.

An Open System of Medical Error Disclosure

At baseline under this open system, all healthcare entities should have error disclosure
teams. The error disclosure team would be charged with disclosing errors, addressing
patient-focused needs, and identifying patient-centered systems lessons for



332 B.A. Liang and K.M. Lovett

improvement of future care. Creation of a standing error disclosure team should repre-
sent a central aspect of the quality and safety strategy for a healthcare entity as outlined
in its policies and procedures. In addition, consistent with an open system of medical
error disclosure, all healthcare entities should form a parallel error investigation team
charged with performing root cause analysis for system improvement by tracing
pathways of care. This two-pronged strategy permits a shift of ethical and cultural
assessment from individuals to a systems-based focus that includes error disclosure as
well as error investigation [11].

Additionally, both the error investigation team and the error disclosure team must
be trained. It is important to understand that contemporary medical training does not
automatically amount to being well versed in effective medical error disclosure.
Members of error disclosure teams must have legitimate and recurrent training in
delivering bad news [27-33]. Further, error disclosure practice should be a man-
dated part of medical training curriculum, as error disclosure represents one of the
most difficult forms of communication in a provider’s career. Error disclosure cur-
ricula should employ both low and high fidelity simulations. These training programs
should include computer simulations, video observation of error disclosure, and par-
ticipation in live patient-actor simulations [34, 35]. Indeed, the first time a provider
discloses a medical error should not be the first time he or she is involved in a patient
safety incident. Some principles on disclosure discussions are noted in Table 21.1.

Further, a disclosure record should be created and maintained by the error disclosure
team for each and every instance of medical error disclosure. The error disclosure
record should include: an objective description of the error (when, where, who, and

Table 21.1 Principles of error disclosure

Before meeting with patient/family

*  Know all facts up to the point of disclosure

* Assemble error disclosure team (including an identified person that has a trust relationship
with the patient/family, if available)

e Identify information and materials that will be presented to patient/family and who will
communicate each concern

» Identify who will answer specific questions

» Identify support information to be provided to patients/families (e.g., hotels in area;
telephone/internet/communication needs)

* Ensure a private setting is identified and secured for discussion with no interruption

Timing of disclosure

* Serious errors should be disclosed as soon as possible

* Errors without full explanations/analysis at the time of disclosure should be provided with the
message that updates will be provided at a later time

Content of disclosure

* Disclosure should focus upon the patient’s needs, including issues such as the patient’s
clinical condition, concerns, and treatment plan (both for the underlying condition and, if
applicable, remediation from the error)

* Provide information on specific steps being taken to trace the pathway of care and available
data on the “what, how, and why” as available

e Ensure that the “Three C’s” are always communicated (Concern, Commitment, and
Compassion)
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what), all actions preceding and resulting from the error, a full description of all
communications regarding the error between facility employees, and a full description
of all subsequent contacts between members of the error disclosure team and the
family/patient. Personal observations may be included, but objective and descriptive
language should be the standard without any accusations or attributions of fault or
blame therein. Importantly, to control use and access to this information, states may
consider these records protected from discovery under peer review/quality assurance
privilege. Further, under the federal Patient Safety and Quality Improvement Act,
the information would likely be considered part of a patient safety evaluation system.
If the entity works with a Patient Safety Organization, then the information itself is
deemed protected from use in lawsuits [36].

Team and Technique

The error disclosure team members should include prominent members of the
medical care delivery team and administration. This would include relevant specialty
physicians (e.g., if the injury involved anesthesia errors, an anesthesiologist should
be included), senior facility administrators, and a patient/family liaison. We believe
that the provider(s) most directly involved in the error and injury should not be a
part of the initial error disclosure; the emotional turmoil associated with firsthand
proximity to a medical error can potentially impair one’s effectiveness in error
disclosure [18, 36-40]. Indeed, other systems, such as the Veterans Affairs hospital
in Lexington, Kentucky also do not have the involved provider(s) at the initial
disclosure meeting [41]. However, the errant provider(s) should be involved in the
error investigation, both for system informational reasons as well as to address the
personal impact of errors on the provider(s).

The error disclosure team should request an early intervention mediation meeting
with the family and/or patient as expediently as possible once an error is recognized.
Early intervention mediation should be the standard approach when disclosing an error
to the patient and/or family. In this process, a neutral third party proactively assists
each stakeholder in assessing and creating potential resolutions for conflicts [42].

Throughout the mediation process, all provided information and explanations
should be objective, descriptive, and devoid of finger-pointing or blame. We believe
that the senior healthcare provider or medical staff leader and facility administrator
should lead the disclosure effort in most circumstances; these individuals are col-
lectively aware of both clinical and administrative ramifications of the error as well
as the administrative resources to address it. The healthcare provider is necessarily
focused on clinical details related to the error while both the provider and adminis-
trator can provide information and explanation of steps that are being taken to
address the issue, including medical error analysis, system assessments, and root
cause analysis.

Further, the “Three C’s” should be always remembered and employed throughout
mediation and all error-related communications. The “Three C’s” are: Concern,
Commitment, and Compassion [43]. Since communication style in error disclosure is



334 B.A. Liang and K.M. Lovett

critical in determining how it will be received, the need for appropriate communication
training using the Three C’s is paramount. Promoting effective communication
involves active and empathetic listening, avoidance of defensive reactions, assuming a
culturally and gender competent approach, and keeping the Three C’s at the forefront.

Mediation provides many advantages to the medical system and personnel over the
traditional litigation course. First, mediation allows for more open, stakeholder-driven
(rather than lawyer-driven) dynamic discussions focused upon identifying interests
and goals to be reached rather than the alternative threats and posturing [44, 45].
Second, the transparent and effective communication involved throughout the media-
tion process can prevent the well-known reaction of patients and families of turning
to litigation as a response to poor provider communication. Third, mediation can
mitigate the “shame and blame” approach that litigation encourages and potentially
even lead to greater healthcare system quality and safety [43].

The mediation process also provides several advantages to patients over the
tradition course of litigation. First, it allows the patient and family to vent and express
emotion, acknowledges their suffering, allows them to tell their story, and provides a
patient-centered explanation of the event. Second, mediation provides the ability for
the patient/family to participate in the safety effort, which provides catharsis to
patients/families while also providing error investigation and disclosure teams insights
as to system safety weaknesses. Indeed, the patient and family witness virtually the
entire spectrum of care, whereas each healthcare provider generally is only narrowly
focused on respective clinical responsibilities. Finally, both patients and providers
have reported satisfaction with mediation processes [46].

The final essential component of this error disclosure system is the patient/family
liaison—the link between the patient/family and the healthcare system. This liaison
is critical and serves as the primary contact and “face” of the healthcare entity dur-
ing the error disclosure effort. The liaison should report to the patient and family
regularly regarding the progress of the error investigation team (e.g., every 72 h).
The liaison contact should be consistent, on schedule, and reliable—even if to only
report that the team is still working on the assessment.

Use of Apology

Early intervention mediation provides the opportunity for system representatives to
apologize to the patient and family for the event. Apology is not always synonymous
with admission of wrongdoing. In general, sincerely expressed team-based apolo-
gies for a family or patient loss are appropriate, such as “We are so sorry you are
going through this traumatic event,” which is in contrast to the incorrect individually
based apologetic admission such as “I’'m so sorry I made the mistake that injured
you.” This contrasts with traditional clinical perceptions that apology is and should
be conflated with an acknowledgment of responsibility as “an offender,” focused on
the individual and generally ignoring the system [47, 48].

From a legal standpoint, there is a tradition of concern regarding the use of
apology [49]. Although some states exclude apologies and “expressions of regret”
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from use in court, it should be noted that some courts may consider these statements
an admission of liability [S0]. Consequently, state statutes may and can permit apol-
ogy to be used in some settings, but specific jurisdictions will have nuances that may
require crafting apologies so as to avoid unintended legal consequences [51].

Hence, it is important for error disclosure teams and individual providers to consult
with legal counsel before offering an apology. However, regardless of whether or not
apology is employed, the Three C’s should always be used in communications with
patients.

Application 1: Traditional Disclosure

In Case 1, the hospital employed the “deny and defend, shut up and fight” model
against the patient. After the syringe-swap error, the hospital’s general counsel lawyer
alone went to speak with the patient’s family. He indicated that there was a “problem”
with the surgery and that the patient died. In parallel, the hospital risk management
representative, guided by the general counsel, told the surgeon, anesthesiologist,
resident, and all operating room personnel not to speak or communicate with the
family. Further, the general counsel indicated to these providers that all statements
regarding the case must be cleared through him.

The patient’s family reacted by requesting information on the death. The hospital
representative and providers avoided the family and provided little information,
although they believe they were “polite” when doing so.

In response, the family hired an attorney, and told lawyer that they want him to
“find out what happened.” Hence, the lawyer filed suit against the hospital, surgeon,
anesthesiologist, and resident.

The result for each stakeholder was the following:

* The anesthesiologist settled the lawsuit with the family independently, in part by
saying he would “make the resident pay for her error by making sure she loses
her license,” and would “testify against the hospital for its incompetence.”

* The anesthesiology resident, distraught, quit her residency.

* The hospital settled with the family for an undisclosed sum.

* The surgeon did not settle, litigated, and won—after spending roughly ~$300,000
in legal fees.

* The family endured 4 years of painful and emotional litigation, dislikes the providers,
and appeared on local media to tell their story.

Beyond individual costs, the “deny and defend, shut up and fight” model also has
similarly suboptimal outcomes for the delivery system. There are no assessments of
system weaknesses; there are no changes in new resident orientation (or other staff)
to prevent a similar outcome; and there are no changes to ad hoc disclosure policies.
Indeed, there is no discussion, identification, or improvement in the storage of
syringes or education on syringe swap errors to prevent similar outcomes. Further,
the patient and family—key members of the healthcare team—never receive a full
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explanation of the event and are hence unable to achieve full closure or understand-
ing. Finally, from a societal standpoint, loss of a resident from the training program
is costly both financially—a societal investment of hundreds of thousands of dollars
for training a physician—and systematically—due to increased burdens upon remain-
ing staff leading to increased systematic vulnerabilities and threats to patient safety.

Hence, the traditional disclosure approach creates tremendous downside risk to
all stakeholders: patients, providers, and the delivery system. Under these circum-
stances, nothing evolves to improve safety or quality, and useful learning is negated.

Application 2: Open System of Disclosure

In Case 2, the use of a system of medical error disclosure is employed. After the emer-
gency surgical intervention of removing the patient’s eye is completed, a hospital
disclosure team of the general counsel, internal medicine physician, ophthalmologist,
and patient/family liaison call family members for a mediation session regarding the
event. Each member of the team is trained in medical error disclosure, difficult news
delivery, and use of the Three C’s.

The team discloses to the family that the patient was septic, and as a result lost
her eye. They also indicate that a medical error was potentially associated with the
event. The error disclosure team communicates to the family that the error investi-
gation team is evaluating the event as they speak and will not stop until they have an
explanation.

The team indicates that the patient/family liaison will contact them every 72 h for
updates on the event investigation. The team also communicates that questions may
be asked at any time, and the patient/family care liaison will have a pager and will
be available 24/7.

Additionally, the team asks if there is anything that can be done to further address
family/patient needs, including access to phones, places to stay, etc. (any related
costs should be covered by the healthcare entity). The team also indicates that the
family may wish to consult with a lawyer for protection of their legal rights.

During the mediation, the team encourages the family to vent, express emotion,
and empathizes with the family. The team apologizes for the patient’s and family’s
losses (this particular state prohibits apology from being used in court as a liability
admission). The team also asks for the family’s (and later, the patient’s) help for
determining systems concerns and weaknesses in care delivery. The family and
patient then meet with the team two more times to discuss Emergency Department
conditions, residents on call, and questions/methods that might have helped the
patient give better information for clinical purposes.

The result for each stakeholder was the following:

e The family settled the conflict in 8 months with the hospital assuming costs of care.

e The family was allowed to participate in hospital policy system reform procedures
and therefore felt a commitment from the hospital to create new systems to
improve safety.
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e The errant intern was able to proactively learn from the error, change practice,
and inform colleagues to permit learning from the error and analysis.

» The hospital created a new call policy and new communications training, informally
naming the policy after the patient.

* The hospital publicly thanked the family and patient for their help in improving
patient safety.

e The patient and family became advocates for the facility.

The system benefits are also significant, including:

* The provider—patient/family relationship is maintained.

e The system of error disclosure is responsive to the needs and provides catharsis
for the patient and family.

» Systems issues of on call scheduling and communications methods are discovered,
discussed, and now able to be addressed.

* A disclosure record is established for institutional memory.

e Compensation and remedy are relatively fast and allow all parties to move
forward.

* Facility costs are likely lower than traditional settlement or full litigation.

Community and Culture Integration

Medical error disclosure can evolve to become an open, positive, therapeutic systematic
process or remain an ad hoc, poorly orchestrated event that serves few, if any, stake-
holders. Using a systematic, proactive, transparent approach provides the ability
to serve the patient and family’s needs, and also provides significant opportunity for
system learning that may be integrated into an entity’s culture and community
characteristics.

As a general matter, creating a system of medical error disclosure would allow
healthcare entities to publicize the systems nature of medical care and patient safety
focus within their communities. This community involvement would facilitate
harnessing of patients and families as partners in patient safety as well as branding its
importance. Indeed, entities can use the opportunity to showcase their own transparency
and safety systems as competitive characteristics. The result is a broader discussion and
consciousness of patient safety systems with an entity’s community.

Further, this process can be strategically coordinated with individual provider
support and activities. For example, during error disclosure publicizing efforts,
providers may begin a process of renewing open communications with patients,
emphasizing a culture of transparency, and encouraging mutual provider—patient
engagement in the patient safety process. This, in combination with entity efforts to
provide information on medical errors and disclosure, will allow a mutually reinforc-
ing patient safety environment to emerge by coordinated efforts of patient-centered
activities.

Additionally, establishing a culture of error transparency and system-based
patient safety would negate the often perpetuated, destructive misconception that



338 B.A. Liang and K.M. Lovett

provider perfection is the only method to avoid medical error. It is important to
accept that a system run by humans is a system inevitably bound for error; conse-
quently, it is more productive to create a system to catch, mitigate, and prevent
errors rather than unrealistically hope that errors will not occur and then respond
with the ad hoc “shame and blame” reaction when they do.

In the shorter term, the medical error disclosure system can provide cultural
benefits for the entity. By maintaining a disclosure record for review by current and
new employees, the entity can emphasize a policy strategy focused on transparency
and growth from error disclosure. Indeed, as part of annual reviews and/or retreats,
staff can lead discussions on error disclosure events in which they have participated,
as well as assist new employees in simulated disclosure events as coaches or simu-
lated patients. Broader dissemination through publication of redacted summaries
and lessons learned should also be considered and supported by entities. This would
further reinforce a culture engaged in systems improvement in clinical activities as
well as in error disclosure.

Finally, it bears noting that engaging in patient-centered systems approaches
may result in greater patient satisfaction and experience. This increased patient
satisfaction may have significant financial value and ramifications for healthcare
facilities: under healthcare reform, up to 30 % of incentive payments for facilities
may be based on patient satisfaction scores [4]. Indeed, effective disclosure is asso-
ciated with higher quality ratings by patients [52].

Conclusion

Overall, it behooves all stakeholders to shift the patient safety focus toward system-
atic assessment of medical errors and disclosure of medical errors. Unfortunately,
however, systems for medical error disclosure have yet been relatively ignored. By
creating and implementing a system of medical error disclosure, benefits to the
system, its stakeholders, and its beneficiaries can continually evolve and finally
result in an optimal, patient-centered health delivery system.
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Chapter 22
The Culture of Safety

Alberta T. Pedroja
“Knowledge and error flow from the same mental sources, only
success can tell the one from the other.”
Ernst Mach
Case Studies
Case 1

The patient was a 92-year-old male with a previous history of peptic ulcer disease
requiring multiple surgeries for internal bleeding. At 8 p.m. on a Friday evening
before the start of the Labor Day weekend, the surgeon was performing a procedure
to insert a Jackson Pratt drain to remove excess fluids from the body. As per protocol,
the staff performed the first of three sponge and instrument counts at the start of the
surgery. The second count performed before the closure of the wound indicated a
sponge may be missing. The staff looked in the operating room (OR) but did not find
the sponge. The surgeon gingerly checked inside the patient but was unable to feel
the sponge, so he called for a radiology technologist to take an X-ray. The radiolo-
gist saw a foreign object, and since the procedure called for a drain, he erroneously
concluded that he was looking at a Penrose Drain when he was actually looking at
the missing sponge. He wrote a brief note on the film stating, “No foreign object
other than the drain.” Though the team was very reluctant to close, keeping the
patient under anesthesia any longer was the greater risk, so the surgeon closed the
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patient, and completed the surgery, Staff performed the final of three sponge and
instrument counts and documented the missing sponge. Next day, the Chief of Surgery
reviewed the X-ray and located the sponge that was the source of the confusion. ACT
confirmed the location of the sponge. The patient was taken back to OR and the
sponge was removed.

Case 2

A 50-year-old patient arrived in the Emergency Department (ED) via ambulance
with a diagnosis of pulmonary embolism. The ED physician ordered intravenous
unfractionated heparin that requires weight-based dosing. Since the patient was not
ambulatory and unable to step on the scale, the ED nurse estimated the weight to be
80 kg and ordered the heparin dose accordingly. She initiated the heparin per pro-
tocol based on the estimated weight of the patient and the patient was transferred to
ICU. The patient’s actual weight taken in the ICU was 60 kg; however, no one made
a correction in the heparin dose being administered to the patient. The lab reported
the PTT result, taken 6 h after the loading dose, to be 113.3, well above the normal
therapeutic range. The ICU staff recognized the error and adjusted the dose based
on the actual weight of the patient. The error was classified as a Class E medication
error, i.e., the error reached the patient and required treatment but did not cause
permanent harm.

Introduction

The landmark report from the Institute of Medicine, To Err is Human [1], states that
evidence-based practices are critical, but the contextual framework in which care is
delivered also contributes to patient safety. By 2004, articles describing the Culture
of Safety [2—4] concluded that preventing adverse incidents depends as much on
cultural changes as on structural changes in healthcare organizations. Evidence-
based medicine provides the rules, often in the form of policies and procedures.
The culture determines how we behave when the rulebook is gone, a situation that
occurs on a regular basis given the exigencies of patient care.

According to James Reason [5], much of the work performed in health care can be
categorized into three types: skill-based, rule-based, and knowledge-based. Skill-
based work is performed automatically and takes little conscious thought. Taking vital
signs is skill-based work. Activities performed infrequently are rule-based, as are
complicated processes that need a series of reminders to be sure that every step is
performed as expected. On a regular basis, staff follows the rules enumerated via
guidelines, protocols, and hospital policies. The protocol for dosing unfractionated
heparin in the ED case study above offers an example of rule-based work and the
potentially serious consequences that can ensue if the rules are not followed.
Knowledge-based work is required in circumstances where the situation is unique and
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rules do not apply. Professionals draw on previous experience, similar situations,
other team members, or the literature in the field to devise a course of action. Case
Study 1 is an example of knowledge-based work. The policy for sponge and instru-
ment count did not anticipate a situation in which the sponge count was off and the
staff could not account for it in the OR or in the patient via the radiologic image
since it mistook the sponge for a drain. The policy could have dictated a response but
it was assumed that if the sponge was not in the OR, it was in the patient, and that the
radiologic image would be conclusive. An organization committed to patient safety
offers skills training to support skills-based work; ready access to the steps in the
process to support rule-based work; and a Culture of Safety to encourage staff to make
good decisions when the rules no longer apply and they are required to use critical
thinking skills to perform knowledge-based work.

The Culture of Safety is defined as “the product of individual and group values,
attitudes, perceptions, competencies, and patterns of behavior that determine the
commitment to, and the style and proficiency of, an organization’s health and safety
management [6].” The aviation industry has contributed important ideas to the
Culture of Safety in health care because flying a plane is also considered a high-risk,
complex endeavor, dependent on human factors and reliable systems. Their investi-
gations established the significance of leadership, teamwork, situational awareness,
and safety by design [7, 8]. In health care, as in the aviation, integral to systems
designed for safety is the understanding that human error is inevitable, and only
through systems that support safe practices will the risk of human error reaching the
patient and causing harm be reduced.

Teamwork is the lynchpin of the Culture of Safety. Effective team performance
requires team members to cooperate in a shared vision, i.e., patient safety and
demands that there is good communication free of the authority gradient [9]. The
“Time Out” process before operative and invasive procedures where all members of
the team must acknowledge a common understanding of the procedure about to be
performed is an example of a teamwork technique borrowed from aviation. In the
case study above, the surgical team, deeply affected by the failure of their system to
protect the patient from a retained foreign body, instituted a “Count Pause.” Now,
surgery is halted while the surgical technician performs the instrument count to
minimize the risk of error. More importantly, direct physician-to-physician com-
munication is the key. The attending surgeon must directly communicate with the
radiologist to make sure they share an understanding of the indication and interpre-
tation of the radiological image findings.

Crew Resource Management (CRM) has been the approach to teamwork in avia-
tion. The Agency for Healthcare Research and Quality (AHRQ) used the CRM
principles to develop a program called TeamSTEPPs® that focuses on the knowl-
edge, skills, and attitudes needed for teamwork in health care. The AHRQ Web site
offers a review of the literature, a patient safety culture survey, and a variety of other
resources to adapt the principles of teamwork into the challenges of clinical practice
(http://teamstepps.ahrq.gov/).

Other characteristics of the Culture of Safety have been identified by studying
high-reliability organizations (HROs) such as nuclear power generation plants,
firefighters, and hostage negotiating teams. Weick and Sutcliffe [10] found that HROs
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track small failures, resist oversimplification, remain sensitive to operations, maintain
capabilities for resilience, and take advantage of shifting locations of expertise. Small
failures are treated as symptomatic of larger and potentially more serious problems in
the system and hence a timely resolution of small failures can avert adverse safety
events. In both case studies above, the patient sustained no permanent harm. However,
staff treated each incident as a sentinel event because it was clear that the systems
were not fail-safe. Resilience speaks to the ability to change focus and adapt to
changing realities. Given the number of specialties involved and the frequently unex-
pected turns in the patients’ conditions, the locus of expertise also often changes from
one situation to the next.

James Reason [11] attributes additional characteristics to the Culture of Safety,
including a “Reporting Culture” that fosters a nonpunitive environment encourag-
ing incident reporting; a “Just Culture” that assures staff that mistakes will be
handled fairly; a “Learning Culture” that encourages everyone to learn from their
mistakes and adverse events; and a “Flexible Culture,” where staff quickly adapt to
changing circumstances.

In the Just Culture model proposed by David Marx [12], individuals have three
fundamental duties: the duty to avoid causing unjustified risk or harm, the duty to
produce an outcome, and the duty to follow a procedural rule. Against this back-
ground, a mistake can be classified into three categories. The first is the human
error—inadvertently doing what should not have been done, also referred to as
slips and lapses. The second is the at-risk behavior where risk is not recognized or
mistakenly believed to be justified. The third is reckless behavior, a choice to
consciously disregard a substantial and justifiable risk. The model proposes the
following actions: console for human error, coach for at-risk behavior, and punish
for recklessness.

Safeguards: Prevention, Mitigation, Recovery

Strategies to promote the Culture of Safety can be categorized into three phases:
prevention, mitigation, and recovery. The prevention phase focuses on proactively
anticipating potential risks in the system and correcting them. Mitigation occurs
when there are known risks. Finally, when patient harm does occur, recovery includes
a series of steps which often result in strategies that prevent or mitigate these risks in
the future. Taken together these strategies support the Culture of Safety.

Prevention

Reliability is the “probability of a product performing a specified function without
failure under given conditions for a specified period of time [13].” Reliability is usu-
ally reported as a defect rate, e.g., 107!, 1072, 1073, and so forth. 107! is one error in
ten tries; 1072 is one error in 100 tries; 10~ is one error in 1,000 tries, and so on.
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Table 22.1 1f 99.9 % were

IRS lost documents Two million per year
good enough* Major plane crashes Three per day

Lost items in the mail 16,000 per hour

ATM errors 37,000 per hour

Pacemakers incorrectly installed 291 per year

Babies given to the wrong parents 12 per day

Erroneous medical procedures 107 per day

aWith permission from the Massachusetts QIO

Table 22.1 provides examples of what would occur if we were content with a 1073
defect rate, i.e., 99.9 % accuracy. With so much at stake, healthcare professionals
hold themselves to an even higher standard; consequently, “six sigma” or 107 is the
goal in many healthcare organizations.

It is estimated that unconstrained human performance guided by discretion only
is generally at a reliability level between 10! and 10~2. Constrained human perfor-
mance with limits on discretion such as alerts built into the system or forcing func-
tions can reach levels between 1072 and 1073. Strategies likely to bring clinical
practice to a level of 107! reliability include training and awareness, checklists,
information/feedback mechanisms on compliance, and standardization of equip-
ment and supplies. 107 strategies necessitate more sophisticated failure prevention
such as decision aids and reminders built into the system, defaults to the desired
actions, multiple layers of redundancy, habituated patterns, standardization of pro-
cesses, opt-out vs. opt-in choices and forcing functions [14].

Every time another check or another signature is required, such as with the use
of checklists, we are reducing the probability of human error using forced redun-
dancy [15-17]. The use of automation improves those odds further. For example,
computer-based physician ordering systems (CPOE) have built-in forcing functions
to freeze the order entry screen until medication allergy information is entered and
to provide warning alerts and reminders in the case of drug—drug interactions.
Forcing functions essentially stop the process from moving forward to prevent a
step from occurring thus improving the likelihood that evidence-based practices
known to improve outcomes and reduce patient harm will be utilized.

Mitigation

In the mitigation phase, the Culture of Safety is characterized by teamwork and
communication using patient safety as the organizing principle. Well-functioning
teams demonstrate a common purpose of safe patient care. The roles of various
team members are clear but not overly rigid so that members can easily adapt
when needed. Power is decentralized and the autonomy eschewed to prevent error.
The importance of teamwork is particularly acute when circumstances deviate
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from the norm, when the rules are absent and the team must rely on an educated
guess. This is also known as “critical thinking.” Each member of the team must be
free to act or contribute, because sometimes the hierarchy is unwieldy or worse, an
impediment.

Good teamwork relies on good communication in order to achieve desired
outcomes. Regulatory and accreditation agencies such as The Joint Commission
require standardization of communication between providers to ensure that it is
comprehensive and complete. SBAR, a commonly used process to standardize com-
munication in health care is an example of a risk mitigation strategy [18].

Another initiative to mitigate risk is the team huddle where staff regularly con-
venes, typically at the start of the shift, to review risks associated with patient care
such as wound care, surgical procedures, restraints, etc. This alerts the staff to watch
for problems that may arise over the course of the shift and increases situational
awareness. In the OR, a “Time Out” is required by regulation before the start of a
procedure to achieve the same effect.

Recovery

In a Culture of Safety, the recovery phase after a near miss or an actual adverse
event is focused on learning from the event. A full investigation that includes indi-
vidual interviews with staff and a rigorous analysis of the processes associated with
the failure is required for all sentinel events, but if the organization is a “fanatic for
failure” [10], process analysis is used more widely for near misses as well. The Root
Cause Analysis (RCA) is employed for sentinel events and an Intensive Analysis, a
streamlined process investigation, is used for any case that did not go as planned
even though there was no harm to the patients. An RCA is a systematic review of
every structure and process associated with patient care including staffing, commu-
nication, leadership, training, information, and the environment to name a few. An
intensive analysis will review some, though not all, of the issues specified in an
RCA. Intensive analyses vary, but one such process relies on staff preparation of the
case including a timeline and a description of the incident including time, date, and
patient condition. Then staff reviews selected processes that need a drill-down, such
as, the equipment, staffing, education, communication, information, environment of
care, or leadership. This information is taken to a weekly risk meeting where the
cases are discussed and recommendations made. These may go out to the entire
organization if it is seen as a weakness. The RCA or intensive analysis process dur-
ing the recovery phase provides an opportunity to learn from the potential system
vulnerabilities and develop policy and protocols to effectively transition the
knowledge-based work into rule-based work.

During the RCA of case study 2, one manager recommended counseling action
against the employees who ordered and administered the heparin without getting a
weight on the patient. Hearing that there are no gurneys in the ED that have built-in
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scales, the team recommended the purchase of new equipment. Upon further consid-
eration, this solution, too, was rejected as impractical. There is no guarantee that
this gurney would be available when a patient needing to be weighed arrived in the
ED which may be why this is not the community standard. The solution devised by
the team, therefore, was that heparin dosed in the ED with an estimated weight will
include an alert in the system for the unit staff indicating that heparin was dosed
with estimated weights. The patient then needs to be weighed immediately upon
arrival in the unit and heparin dose must be adjusted accordingly. The policy now
includes a procedure in which the pharmacist will adjust the dosing if the estimated
weight is more than ten pounds off in either direction.

Thus, the recovery phase often leads to additional steps for prevention and mitigation
of risks, completing the cycle. None of this would be possible without a staff willing
to report the error in an environment promoting transparency. To foster transparency,
institutional leadership must ensure that those reporting adverse events are safe from
unfair retribution, that the process for reporting is easy and well understood, and that
the process analysis is just. In addition, staff must be confident that the purpose of the
discussion is to learn from the experience and not to unjustifiably prosecute those that
were involved [11].

Storytelling is also becoming an important part of patient safety armamentarium
in the recovery phase. Dennis Quaid [19], Sorrel King [20], Linda Kenney [21], and
others have had a national impact telling their stories to large audiences of healthcare
workers. At the local level, hospitals across the country are using stories to facilitate
the implementation of new patient safety policies and procedures; sometimes patients
are also included in the discussions so that they can provide staff with firsthand
accounts. The quality reports to the Board that include “Lessons Learned” or “Stories
from the Field” provides Board members with a deeper understanding of the com-
plexities associated with delivering safe patient care. One of the six recommenda-
tions from the Institute for Healthcare Improvement (IHI) on engaging boards in
improving quality and safety includes storytelling [22]. Specifically, they recom-
mend, “Select and review progress toward safer care as the first agenda item at every
board meeting, grounded in transparency, and putting a ‘human face’ on harm data.”

Measuring the Culture of Safety

The truism, “you manage what you measure,” prompted AHRQ to sponsor the
development of a Culture of Safety survey; the Joint Commission and other regula-
tory agencies also require that the organizations administer such a survey on a regu-
lar basis. The dimensions on the AHRQ survey that can be found on its Web site
[23] include leadership, the learning environment, willingness to report, teamwork,
and communication to enumerate a few critical ones. The purpose of the survey is
to raise staff awareness, assess the current situation of the organization, and support
the improvement efforts.
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Barriers to the Culture of Safety

Competing priorities, fragmentation of work among different disciplines, and hier-
archical structures are a few of the long-standing challenges for organizations that
are striving to create a Culture of Safety. Steep authority gradient is still common in
hospital operations that must give way to shared responsibility needed for patient
safety. The constant production pressures may lead to greater efficiency but can also
create obstacles to the checks and double-checks on high-risk operations by an
increasingly busier staff. Finally, the redesign of processes is a costly endeavor and
is often undertaken after an adverse event rather than proactively in an effort to
design safe systems.

In a Culture of Safety, autonomy and trust in an individual professional is not
enough; it must be supplemented by fail-safe processes designed to prevent errors.
A double-check when transfusing blood products or administering high-risk medi-
cations is not an inefficiency but a precaution that serves to protect patients from
harm due to healthcare error.

Other traditional viewpoints have had to change as we have become more sensi-
tized to patient safety. When guidelines and protocols were introduced, they were
disparagingly called “cookbook medicine” and were seen as a threat to the auton-
omy of the clinicians. Now we understand them as important tools to facilitate the
implementation of best practices. The acknowledgement of human fallibility still
remains problematic in health care. Transparency has had an uphill battle for accep-
tance. Physicians and staff are well aware of the threat of litigation, and it may seem
that to admit wrongdoing is to put themselves and the hospital in financial jeopardy
if the patient sues. And, the courts continue to search for someone to blame. It seems
counterintuitive to many that disclosure may actually reduce the overall risk of
patient dissatisfaction and litigious behavior.

The greatest dilemma facing the Culture of Safety has been the need to balance
accountability while promoting a nonpunitive environment that encourages report-
ing and transparency [24]. Hospital administrators have sought to strike a balance
using James Reason’s types of work (skills-, rule-, and knowledge-based) in con-
junction with Just Culture algorithms to determine appropriateness and type of staff
counseling and disciplinary action. Table 22.2 displays one method to determine
accountability for human error is by first determining the type of work performed
and asking relevant questions. If all questions can be answered in the positive, then
the staff is believed to have acted in a responsible manner. If any are answered in the
negative, then it is reasonable to hold the staff accountable and offer solutions such
as counseling, coaching, or other disciplinary actions.

Building and Improving the Culture of Safety

Despite these challenges, changes have occurred, some voluntarily and others under
duress. The Leapfrog Group [25], IHI’s “100,000 Lives Campaign” [26], and the *5
million Lives Campaign” [27] are voluntary initiatives that have affected sweeping
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Table 22.2 Determining accountability for medical error. To determine whether staff should be
counseled, review the criteria for each type of work. If all can be answered in the affirmative, staff
is not held accountable. If any of the questions is negative, staff is accountable for the error

Type of work: Skill-based

Questions for skill-based work
1. Did staff assigned to the task have the appropriate skill?
2. Was the skill something that could be expected for this job category?
3. Did the hospital adequately train staff to ensure competencies are present?
4. Was the activity known to carry risk?
5. Were safeguards performed properly?
Example: Staff held accountable
The Case: A nurse was dosing insulin for a diabetic patient. Hospital policy requires a second
signature because insulin is considered a high-risk medication. However, the unit was very
busy and the nurse was a seasoned professional so she handed the chart to the second nurse
who cosigned without checking.
Analysis:
1. Did staff assigned to the task have the appropriate skill? Yes.
2. Was the skill something that could be expected for this job category? Yes.
3. Did the hospital adequately train staff to ensure competencies are present? Yes.
4. Was the activity known to carry risk? Yes.
5. Were safeguards performed properly? No.
Result: Both nurses were counseled.

Discussion: “Busy” cannot be an excuse for unsafe care.
Example: Staff not held accountable
The Case: A patient with blood type AB needed fresh frozen plasma (FFP) at 2 a.m., but the Blood
Bank did not have the AB type. The blood bank technician (BBT) removed the informational chart
from the wall and erroneously noted that Type A FFP was a clinically appropriate substitution.
After discussing with the supervisor, he released the FFP to the clinical area where an astute nurse
caught the error and prevented patient harm. The analysis revealed that the BBT had mistakenly
read the informational chart for packed cells where Type A is an appropriate substitution.
Analysis—BBT:
1. Did staff assigned to the task have the appropriate skill? Yes.
2. Was the skill something that could be expected for this job category? Yes.
3. Did the hospital adequately train staff to ensure competencies are present? Yes.
4. Was the activity known to carry risk? Yes.
5. Were safeguards performed properly? Yes.
Result: The technical was appraised of the mistake but was not counseled. However, the
supervisor was counseled as he failed to double-check the work of the technician.
Discussion: The technician committed a slip, but slips are a part of the human condition. Hospital
processes include double, triple, and quadruple checks to accommodate this reality.

Type of work: Rule-based
Questions for rule-based work
1. Did staff know the rules?
2. Should staff have known them?
3. Were the rules available for review if needed?
4. Was it reasonable to make an exception in this circumstance?

(continued)



Table 22.2 (continued)
Type of work: Rule-based

Example: Staff held accountable

The Case: The surgical checklist includes verifying the presence of a valid history and physical
(H&P) performed within 30 days. The nurses were responsible for assuring the completeness
of the surgical checklist. The H & P on the chart was 35 days old and the physician had little
tolerance for rules he thought were foolish; so, the nurse let the patient go through.

Analysis:
1. Did staff know the rules? Yes.
2. Should staff have known them? Yes.
3. Were the rules available for review if needed? Yes.
4. Was it reasonable to make an exception in this circumstance? No.

Result: The nurse was counseled and this was included in the physician’s Ongoing Professional
Practice Evaluation (OPPE).

Discussion: Staff knew the rules and the extenuating circumstances were not sufficient for
ignoring them. A current H & P is a patient safety concern. If the nurse was uncomfortable,
she should have spoken to her supervisor.

Example: Staff not held accountable

Case: Nurses were asked to provide gentle reminders to physicians to sign their telephone orders
within 48 h. One physician did not take kindly to these and let the nurses know it, but the Joint
Commission had recently cited the hospital for this offense. When the physician came on the floor,
the staff nurse looked for her supervisor but she was not available. So she let him go through.

Analysis:

1. Did staff know the rules? Yes.

2. Should staff have known them? Yes.

3. Were the rules available for review if needed? Yes.

4. Was it reasonable to make an exception in this circumstance? Yes.

Result: The nurse was not counseled.

Discussion: The hospital took the position that it has a responsibility to protect its staff from
disruptive physicians. She discussed the situation with the nurse, and the supervisor
approached the physician in an alternative venue.

Type of work: Knowledge-based

Questions for knowledge-based work

Given the choices this person made, did s/he show good judgment?

Example: Staff held accountable

The Case: An ICU nurse floating to the ED had an order for intravenous methylprednisolone.
Methylprednisolone was in the ICU smart pump library, but not in the ED library. Hence, she
delivered the medication free-flow. The error was discovered when the patient received an overdose.

Analysis:

Given the choices this person made, did s/he show good judgment? No.

Result: The nurse was counseled.

Discussion: Given the risks of the medication, the nurse did not show good judgment protecting
the patient from harm because no attempt was made to contact a physician or the supervisor.
She was floating from another unit and could be expected to encounter slightly different
circumstances which she had the responsibility to check.

Example: Staff not held accountable

The Case: See Case Study 1. The sponge was inside the patient but they closed anyway.

Analysis:

Given the choices this person made, did s/he show good judgment? Yes.

Result: Staff was not counseled.

Discussion: Staff followed the policy and acted in the best interest of the patient under the
circumstances. The risk of prolonged anesthesia was greater than the risk of the sponge.

A CT performed the next day provided the location of the retained sponge.
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changes. For example, The Leapfrog Group was among the first to recommend the
implementation of computerized physician order entry (CPOE) to reducing medica-
tion errors. Federal funding is now available for CPOE implementation through
incentive payments for the use of certified electronic health records. Rapid Response
Teams (RRTs), a voluntary initiative in the 100,000 Lives Campaign, was considered
so valuable that it is now incorporated in the Joint Commission’s regulations requir-
ing that hospitals recognize and respond to a patient’s change in condition using
RRTs (Hospital Accreditation Standards, PC.02.01.19).

Regulation has played an important part in promoting a Culture of Safety.
The Joint Commission requires a staff climate survey that includes questions on
willingness to report errors and other dimensions associated with the Culture of
Safety and the leadership standards for accreditation require hospital administration
to provide the resources needed for a patient safety program. A number of states
have laws that require hospitals to report their serious adverse events and publish
their findings on the Web. In 2005, the federal government authorized the creation
of Patient Safety Organizations (PSOs) to encourage reporting of adverse events by
hospitals without the fear of reprisals. The goal of the PSOs is to improve quality
and safety through the collection and analysis of data on adverse events [28].

Leadership engagement has taken a number of forms; one example includes the
implementation of executive walkabouts where members of the executive team
walk around the units to directly hear patient safety concerns from the staff [29].
Many have embraced transparency and a balanced view of the responsibility of the
organization and the individual.

Conclusion and Lessons Learned

The following are key considerations in building and sustaining an organizational
culture that promotes safety:

Patient Safety as an Organizing Principle: Given that there are inherent risks in
patient care are the processes designed to keep patients free from harm due to
medical mistakes? Does staff hold patient safety as an inviolable principle?

Leadership: Does the organization commit the resources need to address safety
concerns? Do the leaders encourage transparency?

Teamwork and Communication: When faced with a problem, does everyone within
and between departments step forward to help regardless of the roles and hierar-
chy? Is everyone free to speak to alert the team about threats to patient safety?

Transparency: Is your team willing to report errors without fear of reprisals?

A Learning Environment. When an error occurs, does the team come together to
understand what happened and how this can be prevented in the future? Can the
organization adapt to the changes needed when a risk to patient safety is
uncovered?
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If your organization has a Culture of Safety, you are likely to find a team willing
to work together, to see good communication within and between departments, and
to have a robust process for analyzing process; in short, you will have patient safety
as an organizing principle pervasive throughout the organization.
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Chapter 23
Second Victim

Susan D. Scott and Kristin Hahn-Cover

“We are all steeped in weaknesses and errors; let us forgive one
another’s follies, it is the first law of nature.”

Voltaire

Introduction

The Institute of Medicine report, To Err is Human, projected that as many as
44,000-98,000 individuals die in the USA each year as a result of adverse events in
hospitals [1]. Serious adverse events not only cause harm to patients and their fami-
lies but also put well-intending care providers at risk for significant emotional
duress. There is now growing recognition that when a serious unanticipated adverse
event occurs, while the patient as the recipient of the harm is clearly the “first vic-
tim,” clinicians often also experience a harsh emotional response in the aftermath
and may be described as “second victims” [2]. The second victim phenomenon,
described as an emotional aftershock or stress reaction, may take an immense pro-
fessional and personal toll on involved healthcare providers. At times, this may be a
life-altering experience leaving a permanent scar on the clinician’s professional
identity and psyche [3]. Even in the absence of a mistake in care, clinicians may be
affected by their patients’ outcomes because of their relationship with a particular
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patient, past clinical experiences, or the similarity of a patient to a member of the
clinician’s own family [4].

Despite an increasing awareness and understanding of the second victim phe-
nomenon, many healthcare organizations and clinicians are not familiar with the
concept. Consequently, most second victims do not receive emotional and social
support from their organizations after a momentous unanticipated clinical event [5].
Without appropriate support and guidance, the distress experienced by excellent
healthcare providers may lead to long-term consequences such as leaving their cho-
sen fields prematurely or experiencing prolonged professional/personal suffering.

The impact of medical errors on healthcare providers originally appeared in the
medical literature as depictions of the personal hardships encountered by individual
clinicians [6-9]. Information garnered from personal accounts provided keen
insights into the agonizing nature and complexity of clinician experiences in the
aftermath of adverse clinical events [10—15]. Clinicians drawn to health care by their
aspiration to help others may be traumatized when they are involved in situations
that bring harm rather than healing to the patients for whom they care. Adverse
patient experiences may trouble even the most self-assured providers [16]. Suffering
healthcare providers often hold themselves personally responsible for unexpected
outcomes, feeling as if they have failed their patients. Clinicians frequently replay
the clinical events in their minds, puzzling whether they could have done something
differently to avoid the outcome. The mismatch between their values and motivation
to enter their field, and an adverse outcome in which they played a role, leads clini-
cians to second-guess their career choices. Ultimately, the clinician may question his
or her clinical skills, knowledge base, and professional identity [17]. Such suffering
is not limited to the time immediately following the event; second victim clinicians
may experience this emotional trauma for months, or even years, thereafter [18].

Second victims respond to an adverse clinical event in a variety of ways—
emotionally, behaviorally/physically, and cognitively [19, 20]. Although healthcare
providers may experience second victim responses even in instances of “near misses”
that do not actually harm patients, significant reactions are more likely when respond-
ers are involved in a serious error [21]. Second victims often describe feelings of
shock, helplessness, worry, depression, guilt, fear, shame, inadequacy, and anger [4,
22]. Somatic symptoms such as fatigue, headache, rapid heart rate, increased blood
pressure, muscle tension, and rapid breathing are not uncommon [3, 4]. Second vic-
tims also describe difficulty concentrating and may develop sleep disturbances such as
insomnia. Reactions can also be intensified in instances where a prior belief in clini-
cian infallibility—a perception that good clinicians will never make mistakes—exists,
and when the error is tied more directly to an individual clinician’s actions rather than
to system failures [23]. Many clinicians describe a common emotion of fear after
unanticipated clinical events, particularly fear of lawsuits and loss of reputation due to
judgment by professional colleagues [24]. In a nursing survey regarding medication
errors, respondents often voiced apprehension over the possibility of punishment, cen-
sure, and even job loss [25]. Every second victim study to date reveals that these
unanticipated clinical events may have a profound and lasting impact on clinicians.

The prevalence of second victims has been estimated to vary between 10.4 and
43.3% of clinicians [17, 26, 27]. During the past decade, numerous research
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initiatives have deepened our understanding of the second victim phenomenon and
have yielded valuable insights into the definition, identification, experience, and
risk factors for a second victim response [25]. In general, responses of clinicians
across professions are more similar than different. Differences in responses relate
more to individual differences rather than professional differences in coping with
the second victim experience.

The second victim experience is not limited to practicing clinicians. Numerous
studies focusing on student learners have identified that this group can also be
deeply affected by adverse events [19, 28-31]. Perceived personal responsibility
coupled with poor patient outcomes is associated with more intense responses and
greater personal distress among resident physicians [28]. Schools of health-related
professions must be aware of the second victim phenomenon and have action plans
to address the unique needs of their learners, to complement the response and sup-
port provided by healthcare facilities for second victims.

Case Studies

Case Study 1: ED Resident Involved in a Missed Diagnosis
of Acute Myocardial Infarction

Clinical Summary

Gary Boyd, a 58-year-old man, presented to the emergency room (ER) with chest
discomfort. The resident physician, KP, was initially concerned about angina and
ordered an EKG and cardiac enzymes. The cardiac enzymes and EKG were inter-
preted as normal. Dr. KP discussed the case with the attending physician and dis-
charged Mr. Boyd to home with instructions to return if symptoms worsened. The
next day, her chief resident informed her that Mr. Boyd was brought to the hospital
after his wife activated EMS when he passed out at home. He was found to have an
acute myocardial infarction and was sent directly to the cardiac catheterization lab
for intervention in an unstable condition. The chief resident asks why Dr. KP dis-
charged him home with an abnormal EKG. Dr. KP reviews the EKG in Mr. Boyd’s
electronic record and realizes she had never seen it. She reviewed a normal EKG
when she saw him yesterday, but now realizes she had mistakenly reviewed the EKG
from a different patient. Dr. KP is devastated.

Discussion

Dr. KP is shocked to realize that she discharged a patient with an evolving acute
coronary syndrome. She is sure her chief resident has lost confidence in her and that
her fellow residents and the Emergency Department faculty and staff will no longer
trust her abilities. She wonders if she will be fired and worries she will be sued. She
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feels she let Mr. Boyd down and blames herself for his serious decline. She suffers
in silence but desperately needs support and guidance. She would benefit from
social support from a colleague who understands her experience. The one-on-one
support of a colleague in the aftermath of an adverse event is a powerful healing tool
and is a valued and desired intervention by many second victims. In addition, she
would benefit from comprehensive support from her institution.

Case Study 2: Unsuccessful Resuscitation of a Colleague’s
Daughter

Clinical Summary

Katie Donnell, an active 8-year old, was involved in a motor vehicle accident and
was being transported by ambulance with probable bilateral femur fractures. She
was awake and alert at the scene but in severe pain. She asked the paramedics to call
her mother, who was at home. After learning of the accident, the mother raced to the
level two Trauma Center where she had worked for the past ten years as ER’s evening
supervisor. The mother arrived prior to the ambulance and was comforted to see a
senior orthopedic surgeon awaiting her daughter’s arrival. As the ambulance pulled
up to the ER entryway, Katie suffered a sudden cardiac arrest. Paramedics initiated
chest compressions and continued them as they wheeled Katie into the ER. Katie’s
mother was grief stricken the moment she saw Erin, a senior paramedic and a good
friend, rhythmically performing chest compressions on her precious child. The entire
team felt an intense pressure to save this child as her mother—and their colleague—
wept uncontrollably in the corner of the trauma bay. Despite exhaustive resuscitative
efforts that lasted more than an hour, Katie was pronounced dead. The trauma team
had lost their battle and their young patient. But this case hurt more than most
because this patient was also the daughter of “one of their own.” They had let their
colleague and friend down when she needed them the most.

Discussion

Although each clinician involved in a patient’s care responds uniquely to the event,
there are times when entire teams of clinicians are impacted by the case. The death
of a pediatric patient almost always elicits greater distress even among the most
seasoned clinicians. Intensifying this particular experience was the fact that the
team “connected” with Katie as “one of their own” as the daughter of their coworker.
In this type of scenario, a group debriefing may be beneficial for the entire team.
Group debriefings, facilitated by trained individuals knowledgeable and skillful in
group crisis intervention, provide involved clinicians with an opportunity to share
their inner most feelings about the case and how the event has impacted them. When
focused on the clinicians’ emotional response to the event, these debriefings can
greatly facilitate second victim recovery.
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Discussion

The Six Stages of the Second Victim Phenomenon

The following description of the six stages is based on a systematic study of the
second victim phenomenon at the University of Missouri Health Care System in
Columbia, Missouri. Since 2006, we have led the multidisciplinary research team at
the University of Missouri to gain insights into the second victim phenomenon
[17, 32]. The research team interviewed healthcare workers who had experienced
second victim responses as a consequence of adverse patient events. The following
types of clinical scenarios were found to be associated with a higher risk for precipi-
tating a second victim response: events which “connect” the patient to the clini-
cian’s family, medical error leading to preventable harm to a patient, failure to
identify patient deterioration, serious outcomes involving a pediatric patient, first
experience with the death of a patient, and clinical areas that experience numerous
patients with poor outcomes within a short period of time [33].

The research participants’ emotionally charged descriptions of their personal
suffering revealed a predictable recovery trajectory consisting of six distinct stages
(Table 23.1) (1) chaos and accident response, (2) intrusive reflections, (3) restoring
personal integrity, (4) enduring the inquisition, (5) obtaining emotional first aid, and
(6) moving on [3].

Table 23.1 Six stages of the second victim recovery trajectory

Stage Characteristics
Impact realization 1 Chaos and accident Event realization
(Can occur individually response Patient stabilization
or concurrently) A “wave” of emotion

2 Intrusive reflections Haunted re-enactments
Self-isolation
Internal inadequacy

3 Restoring personal  Fear is prevalent

integrity Work/Social structure angst
4 Enduring the Reiterates case scenario
inquisition Responds to multiple “why’s” from

numerous employees
Sensemaking begins
5  Obtaining emotional “Hinting/Hoping” for support

first aid Attempts to seek guidance
Receives social support
Moving on 6A Dropping out Transfers to another unit, department or
(One of Three chosen) hospital
Considers leaving profession
6B  Surviving Coping but doesn’t return to pre-event
“baseline” of performance
6C Thriving Gains insight/perspective/wisdom from event

Learns from event to help others
Advocates for patient safety
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Stage 1: Chaos and Accident Response

Clinicians describe initial chaotic and often confusing scenes with intense external
and internal turmoil in the first moments after the adverse event or clinical outcome
is identified. The clinician begins to grasp the severity of the event that has
transpired under his/her watch. This realization is quite harsh. Simultaneously,
the patient may be unstable and require intensive monitoring and potentially a
higher level of care. Frequently, additional clinicians and resources are called upon
to provide support with procedures and/or testing. The clinician may find himself/
herself unable to cognitively or physically support the healthcare team’s resuscita-
tion or other treatment efforts at his/her usual level of performance because of the
extreme internal turmoil.

Stage 2: Intrusive Reflections

The initial chaos is followed by periods of social isolation where the clinician
attempts to more fully understand the clinical event. During this stage, the clinician
re-evaluates the situation repeatedly with “what if” questions, describing periods of
haunted re-enactments, often with feelings of personal and professional inadequacy
accompanied by a desire to self-isolate from colleagues and fellow team members.
The clinician is frequently distracted and immersed in self-reflection, while also
trying to manage a patient in crisis. Some clinicians may benefit from relief of
patient care duties for a brief period to help them collect their thoughts prior to
resuming patient care.

Stage 3: Restoring Personal Integrity

The third stage consists of seeking insights from an individual with whom the cli-
nician has a trusting relationship such as a colleague, supervisor, personal friend,
or family member. Many struggle to identify the person they should turn to because
of the belief that no one can relate to their experience or understand the impact the
event had on them professionally and personally. A consuming doubt regarding
their future professional career plagues many professionals. Some second victims
describe an inability to move forward when the event is followed by nonsupportive
or negative departmental “grapevine gossip” which triggers additional memories
and intensifies the self-doubt, lack of clinical confidence, and worry about being
perceived as a “not to be trusted” or “incompetent” clinician. One of the clinician’s
numerous fears is that he/she will be perceived as a ‘weak link’ among the health-
care team members. Progressing beyond this stage requires the clinician to decide
he/she has the clinical skills and the personal strength to return to their profes-
sional duties.

Stage 4: Enduring the Inquisition

After an initial focus on stabilizing the patient and personal reflections, there is a
growing awareness that the institution will be reacting to the event in uncertain ways.
Specifically, the clinician starts to wonder about repercussions affecting employment,
licensure, state board notification, and potential future litigation. There is an intense
fear of the unknown in the investigational process. The clinician will frequently meet
with unfamiliar institutional leaders who are reviewing the case to better understand
what transpired. Not understanding exactly what to expect in the process coupled with
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interacting with unfamiliar investigators is described as “extremely painful” by the
clinicians who are extraordinarily sensitive to the case events.
Stage 5: Obtaining Emotional First Aid
In the fifth stage of recovery, second victims crave emotional support beyond that
necessary during the immediate aftermath of the event. However, the busy and hec-
tic clinical environment coupled with a perceived stigma among healthcare clini-
cians to reach out for assistance usually results in the clinician secretly hoping for
someone to approach them about the adverse event. The vast majority of second
victims quietly wait and hope that someone will offer support. Many express con-
cerns about not knowing who is a “safe” person in whom to confide. Approximately
one-third of the second victims seek support from loved ones but indicate they are
cautious when doing so because of privacy and legal considerations. Others note that
their loved ones would not be able to comprehend their professional life and should
be protected from the unbelievable hurt [3]. A few of our second victim respondents
actively sought support on their own accord from coworkers, supervisors, or depart-
ment chairs. However, the amount and duration of support provided may be insuf-
ficient as negative feelings may linger for days, weeks, and even longer.
Supervisory personnel can play a vital role in provision of emotional first aid for the
clinician during this stage. However, many clinicians report that they did not receive the
support they craved. The second victims describe specific interventions they desired
from their supervisors, which included connecting with the involved clinician as soon as
possible after the event, determining ways to provide time away from the clinical
area (if necessary) so the clinician could compose themselves prior to resuming
patient care, voicing the message that they are still a trusted and valued member of
the care team, informing the second victim of next steps in the institution’s investi-
gations of the case, and continuing to periodically check on them after the event.

Stage 6: Moving on—Dropping Out, Surviving, or Thriving

Although numerous clinicians describe the event as affecting their work practices,
some feel the event will stay with them throughout their careers. There is a push
internally (from the second victim) and externally (from coworkers, colleagues,
supervisors) to “move on” and sequester the event to the past. However, many clini-
cians find it difficult, if not impossible, to completely put the event behind them.

This is a unique stage for recovery as it has three potential paths: dropping out,
surviving, and thriving. The dropping out path involves changing the professional
role, leaving the profession, or moving to a different practice location. Among those
clinicians who are not able to reconcile their involvement in the unanticipated clini-
cal event despite ongoing social support from supervisors and peers, the event may
take an extreme toll. Other researchers have identified that involvement in health-
care errors can lead to measureable decreases in quality of life scores and empathy
and increased risks for burnout and depression [21, 34].

In the second potential path, surviving, the individual performs at expected levels
and is “doing okay,” but continues to be plagued by the event. These individuals do
not reach pre-event baseline performance levels and can be described as “just not
the same since their event,” or as “just existing.”
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Fig. 23.1 Elements of an ideal second victim support—What a second victim desires

The last potential path of recovery is thriving. In this path, recovering clinicians
who found something good from the adverse clinical experience are identified as
thriving. Second victims who thrive describe gaining incredible insights and per-
spectives from the event which improve their current and future practice. Individuals
experiencing a thriving outcome frequently report strong social support from
numerous individuals and even their institutions.

Responsibility of Healthcare Institutions Toward Second Victims

Tragically, most clinicians suffering as second victims do not receive adequate sup-
port from their colleagues or institutions. Many articles recommend that healthcare
organizations assume accountability for social support for clinicians, but there is lit-
tle published guidance on the design of specific supportive interventions [17, 20, 33,
35-39]. The Institute for Healthcare Improvement’s white paper titled Respectful
Management of Serious Clinical Adverse Events provides one helpful roadmap [38].
Additionally, developing an institutional infrastructure requires insights into what
the second victim needs and desires. In our study, research participants were asked to
describe ‘ideal’ support for someone experiencing the second victim phenomenon.
The “word cloud” in Fig. 23.1 depicts a summary of their responses. The larger the
word, the more often it appeared within the responses. Healthcare facilities designing
a support infrastructure would benefit from understanding these keen insights as they
design support to address the needs of their clinicians.

We recommend that institutions design a structured response plan that ensures
ongoing surveillance for the identification of potential second victims as well as actions
to mitigate emotional suffering immediately upon second victim identification.
They should develop processes to actively assess staff involved in high risk clinical
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events in an attempt to intervene quickly and not allow clinicians to suffer in silence.
Assistance should be made available to address identified second victim responses of
varying severity, ranging from simple one-on-one peer support encounters to pro-
longed professional counseling support for more severe responses. We believe that
most of today’s healthcare institutions have internal resources that can be organized in
a manner to provide this spectrum of surveillance to support.

Conclusion

Medical professionals frequently experience a significant emotional toll after unan-
ticipated clinical events, especially those involving medical errors. Feelings of isola-
tion, shame, guilt, anger, loss of empathy, lack of confidence, and depression are all
potential responses [22]. Physical responses, such as rapid heart rate, elevated blood
pressure, muscle tension, and difficulty in sleeping occur as well. Immediate social
support in the aftermath of an unanticipated clinical event is crucial [35-37].
Interventions to help the second victim cope must be offered by colleagues and super-
visors immediately after the event as well as periodically long after the event [17].
As the patient safety movement continues to evolve, addressing the professional
and personal impact of unanticipated clinical events must be considered as part of an
all-inclusive patient safety program. If clinicians feel personally and professionally
vulnerable because of a medical error or other adverse event, they may be less likely
to report the events which will ultimately undermine any patient safety program.
Institutions can help prevent second victims as well as guide them toward the
optimal recovery stage of “thriving,” by recognizing the potential impact that nega-
tive, unanticipated clinical events can have on clinicians. An understanding and
appreciation of the serious implications of the second victim phenomenon provides
an opportunity for healthcare institutions to respond in a constructive way, enabling
second victims to return to their respective professional roles and not only to survive
but also to thrive in the aftermath of their experiences. As new programs are designed,
programmatic research evaluations and critiques can guide future team development
and ultimately define standards of compassionate support for healthcare workers
dealing with the emotional aftermath of unanticipated adverse patient events [40].

Key Lessons Learned

There are numerous challenges in providing clinician support:

— There is a perceived stigma related to a clinician reaching out for help. Many
clinicians prefer that someone reach out to them before they ask for help.

— Inhigh acuity clinical areas, there is little protected time for clinicians to comprehend
what has transpired under their watch and collect themselves before they move on to
the next clinical task/assignment.
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There is an intense fear of the unknown. All clinicians yearn for information
about the institution’s response to the clinical event and what to expect from the
investigation process; medical staff also tend to worry about the litigation process
and wonder when the feared subpoena will arrive.

Clinicians frequently fear damage to professional relationships with colleagues
and peers. They worry that they will no longer be a trusted and valued member
of the healthcare team.

Second victims each respond in unique ways.

We have found that no two clinicians will respond in the same way, including
individuals who are involved in the same clinical event.

The first intervention at any healthcare facility should be an educational campaign
regarding the second victim phenomenon.

It is not surprising that most clinicians have not heard of the term “second victim.”
However, when they hear the description of the second victim phenomenon,
most can readily relate to it and recall specific events experienced by them-
selves or by colleagues. Awareness of the second victim phenomenon helps
“normalize” the pain and suffering that is experienced by the clinician and can
help move recovery forward.

Healthcare facilities should proactively design a plan of action to provide care for
the patient/family as well as the clinician involved in the unanticipated clinical
outcome.

There are often many resources available to provide social support/guidance for
clinicians suffering as second victims; however, those resources—peers,
chaplains, social workers, employee assistance programs, psychologists—
may be unknown to the clinical staff. Designing a specific plan with contact
information for key supporters is important before a high-risk adverse clinical
event occurs.
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AAMC. See Association of American Medical
Colleges (AAMC)
Accidental fall. See Hospital falls
Accident prevention
ambulation, 203-204
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multifactorial interventions, 204
patient rounding, 203
Accreditation Council for Graduate Medical
Education (AGCME), 36, 54, 58,
60, 64
ACGME. See Accreditation Council for
Graduate Medical Education
(AGCME)
ADEs. See Adverse drug events (ADEs)
Adolescent, inflammatory bowel disease
(IBD), 251
Advance directives
decision maker, 95
and Federal law, 95
living wills, 93
patient-generated, 93
Adverse
ADEs (see Adverse drug events (ADEs))
consequences, technology, 108
drug reaction, 105
Adverse drug events (ADEs)
definition, 104
inadequate reconciliation, 116
insulin and warfarin, 323
medications, 104
multi-morbidity, 314
opioid analgesics, 106
preventable, 110
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Agency for Healthcare Research and Quality
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AHRQ. See Agency for Healthcare Research
and Quality (AHRQ)
Alert fatigue, 109
Ambulatory patient safety
adverse events
acute care, 312
epidemiology and impact, 312
definition, 311-312
American Council for Graduate Medical
Education (ACGME)’s Residency
Review Committee, 95
American Recovery and Reinvestment Act
(ARRA), 69, 70
Anesthesia
agents, 281
analysis, closes claims, 282
APSF, 282
complications, 291
difficult airway (see Difficult airway
management, anesthesia)
impaired anesthesiologist
drug control, 284
drug-related death, 284
education programs, 285
hazard, 284
health programs, 284
patient safety, 284
prevention, 285, 291
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Anesthesia (cont.)
substance abuse, 285
timeline, 282-283
toxicology screening, 285
treatment, 284
professional liability insurance, mid 1980s,
282
1950s and late 1970s, 281
Appropriateness criteria
American College of Radiology’s, 274
communication, 274
determination, 267
imaging requisition, 265
medical, 265
ARRA. See American Recovery and
Reinvestment Act (ARRA)
As Low As Reasonably Achievable (ALARA),
264, 275,276
Association of American Medical Colleges
(AAMC), 57
Autonomy
effective supervision, 59
SUPERB/SAFETY model, 60, 61
trainee, 59

B
Bar-coded medication administration
(BCMA), 108
BCMA. See Bar-coded medication
administration (BCMA)
Behavioral health and patient safety
aggressive behavior, 303-304
analytic approaches, 295-296
causal method, 296
civil commitment, 306-307
drugs, 306
elopement, 305
falls, 304-305
medical comorbidity, 306
modern healthcare environment, 295
organizations, 295
psychotic inpatient committing suicide
diagnosis, 299
RCA, 300-301
restraints and patient/staff injury
diagnosis, 296
mapping, 297
RCA (see Root cause analysis (RCA))
risk
reduction (see Risk reduction strategy)
types, 301
suicide, 302-303
TJC standard, 301
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Bias
avoidance, 240
cognitive
common, 234, 235
influence, diagnostic decision making,
234,235
“Swiss Cheese” model, 238-239
confirmation, 237
delayed diagnosis, 237
human errors, 241
omission, 237
physicians, 243
Biofilm, 188-189
Blood specimen identification, 12
Braden scale, 217-219

C
Care continuity
effective handoff, 35
opioid-induced respiratory depression, 37,
40-42
postpartum hemorrhage (see Postpartum
hemorrhage (PPH))
Care transition
communication difficulty, 45
description, 43
types, 43, 44
Catheter-associated urinary tract infections
(CAUTI)
asymptomatic, 189
bacteriuria and pyuria, 189
indwelling urinary catheters, 189-190
prevention, 190
Causal method, 296
CAUTI. See Catheter-associated urinary tract
infections (CAUTI)
CCRC. See Correct count retention case
(CCRO)
C. difficile antibiotic-associated diarrhea,
187-188
CDS. See Clinical decision support (CDS)
Centers for Medicare and Medicaid Services
(CMS), 10
Central line-associated bloodstream infection
(CLABSI)
bundle and prevention, 188
central line insertion checklists, 188
central venous catheter contamination, 189
electronic handoff procedure, 188
intraluminal biofilms, 188—189
Child safety. See Pediatric healthcare
Chronic disease self-management
ambulation, 312
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community-level influences, 321
patient-provider communication, 322
RCA, 313-315
and safety, 320
Chronic lung disease
adults, 249
missed diagnosis, 251
multiple system failures, 252-259
Civil commitment
elopement, 305
involuntary and voluntary, 306
CLABSI. See Central line-associated
bloodstream infection (CLABSI)
Clinical crisis, second victim, 362-363
Clinical decision support (CDS)
corrective actions, 72
description, 71
off-the-shelf systems, 71
Clinical ethics
autonomy, 91
competence, 96-97
“culture change”, 98
discussion, 95
disruptive physician behavior, 96
and DNR, 93
end-of-life care, 95
legal solutions, 89
medical decision making capacity, 91
and MOST, 93-94
open conversation, 92
palliative care, 92-93
and patient safety, 91-92
and POLST, 93-94
principles, 87-88, 90
resuscitation, 88—89
safety practices, 89
seminal IOM report, 98
Clinical oversight, 53, 59
Clinician support, second victim, 363
Closed claims
death and brain damage, 282
difficult airway management, anesthesia,
288
impaired anesthesiologist, 284
Project, 282
Clostridium difficile colitis
diagnosis, 180
RCA
alcohol-based hand sanitizers, 182
equipment, 181
green placards, 180-181
infection control, 181-182
internal medicine resident, 181
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isolation, 180
procedures, 180
red masking tape, 182
CMS. See Centers for Medicare and Medicaid
Services (CMS)
Cockpit/Crew Resource Management (CRM)
description, 26
training, 27
and VHA, 26-27
Cognitive disposition to respond
diagnostic decision-making, 241-242
reduce system-related errors, 241-243
Cognitive error
basis, 239
physician assessment process, 239
reduction, system-level strategies, 241
sources, 240
wrong diagnosis, 239
Cognitive errors, 254
Communication
description, 24
and handoff
barriers, 43-45
breakdown minimization, 46
failure, opioid-induced respiratory
depression, 42
neurosurgical and anesthetic teams, 42
operating theater and recovery room,
38-39
standardization, 46, 47
transfer of care, 39
healthcare setting (see Teamwork, and
communication)
red blood cells transfusion, 172—-174
Competence, safe behavior plan, 307
Comprehensive Unit-based Safety Program
(CUSP), 186
Computerized physician order entry (CPOE)
advantages, 108
commercial program, 108-109
implementation, children’s hospital, 108
risks, 109
Conscious competence model, 233-234
Correct count retention case (CCRC)
CABG patient, 132
chest X-ray, 132, 133
counting error, 135
OR practices, 134, 136
prevention, 136
CPOE. See Computerized physician order
entry (CPOE)
Critical test result management (CTRM)
software, 268
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Critical values
communication, 274
CTRM software, 268
electronic system management, 276
nodules, 267
pregnant patients, 268
CRM. See Cockpit/Crew Resource
Management (CRM)
“5 Cs”, effective teamwork, 21-22
CTRM software. See Critical test result
management (CTRM) software
CUSP. See Comprehensive Unit-based Safety
Program (CUSP)

D
Decision-making
autonomous, 53, 59
residents, 59
trainees, 53, 59
uncertainty, 57, 59
Decision-making and diagnostic error
analytical thinking, 234-235
cognitive biases, 234, 235
congenital adrenal hyperplasia, 238
dual-process model, 233
nonanalytical thinking, 233-234
remedies, cognitive strategies, 240-241
severe acute appendicitis
cognitive biases, 237
physician confidence, 237-238
steps, DEER, 236-237
Decision support
communication, 274
computerized system, 268
implementation, 276
Deep venous thrombosis (DVT), 191
Deficit Reduction Act of 2005, 213
DESC script model, 28
Device utilization ratio (DUR), 187
Diagnostic error
causes, 233
congenital adrenal hyperplasia
analysis and decision making, 238
hyperkalemia, 238
laboratory testing, 239
septic shock, 238
“Swiss Cheese” model, 238-239
system-related errors, 239-240
decision making (see Decision-making and
diagnostic error)
definition, 231
description, 231
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prevalence and risk factors
ambulatory care, 232
diseases, 232
emergency department (ED), 232
malpractice, 232
medication and treatment, 232
PE and drug reactions, 233
physician errors, 232
remedies
diagnostic decision-making, 240-241
reduce system-related errors, 241-243
severe acute appendicitis
CT, 237
decision making (see Decision-making
and diagnostic error)
intensive chemotherapy, 237
Difficult airway management, anesthesia
algorithm, 288-289
ASA’s guidelines, 288
catastrophe, 290
closed claims data, 288
decision tree, muscle relaxant choice,
289-290
education, 290
interinstitution information systems, 291
life-threatening cardiac events, 288
malpractice claims, 288
procedural skills, 290
RCA, 287-288
simulation, 291
team training, 291
timeline, 286-287
Disruptive behavior, 23-24
Disruptive physician behavior
description, 96
professional codes of ethics, 96
DNR. See Do Not Resuscitate (DNR)
Do Not Resuscitate (DNR), 88, 93
Drug Diversion, 285
Drug-drug interaction alerts, 71, 82
Drug-food interaction alerts, 71, 82
Dual process theory
analytical thinking, 234-235
nonanalytical thinking, 233-234
DVT. See Deep venous thrombosis (DVT)

E
Effects of ionizing radiation. See Radiology
and patient safety
EHR. See Electronic health record (EHR)
Electronic health record (EHR)
attestation check box, 301



Index

conflicting chemotherapy orders
analysis, 77
corrective actions, 77
CPOE systems, 75-76
forcing function, 299
HITECH Act, 70
incorrect heparin dose
analysis, 74
corrective actions, 74-75
pulmonary embolism case, 73
indwelling neuraxial catheters and
anti-thrombotic medication
and CDS, 71-72
corrective actions, 72-76
office-based physicians and hospitals, 69
outcome measures, 70
sociotechnical model, 78-83
“the stimulus plan”, 69-70
transformative role, 70
unintended consequences, health IT, 77-78
usability
description, 83
interface design, rules, 83, 84
usage metrics, 81
Emotional duress, second victim
aftershock/stress reaction, 355
description, 356
recovery trajectory, 359-362
social support, 356
trauma, 356
unanticipated adverse patient events, 362
End of life care
“full code” patient, 93
improved, 92
intravenous nutrition and antibiotics, 93
palliative care, 92-93
EPUAP. See European pressure ulcer advisory
panel (EPUAP)
Error
detection, 163
diagnostic (see Diagnostic error)
human factors, 166—-167
Error disclosure
community and culture integration,
337-338
healthcare reform efforts, 330
learning and culture tool, 330
misdiagnosis, 330
open system
patient death, medication error, 329
patient safety, 330
traditional (see Systems approaches)
Error prevention, 344-345
Errors. See Medication errors
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Ethical duties
beneficence, 88, 91
culture of safety, 98
European pressure ulcer advisory panel
(EPUAP), 213
Expertise, 242

F

Failure Modes and Effects Analysis (FMEA),
81

Five rules of causation, 4, 9, 13

FMEA. See Failure Modes and Effects
Analysis (FMEA)

G
Graduate medical education (GME)
ACGME policy, 54
clinical supervision, definition, 54
description, 53
duty hour restrictions and poor handoff
and handoffs, 64
“July effect”, 64
resident education and well-being,
62-64
trainee-related adverse outcome, 62, 63
resident education, 54
suboptimal supervision and failure to call
for help
barriers and facilitators, seeking
supervision, 58, 59
clinical supervision, 56-57
“hidden curriculum”, 59
measurement, clinical supervision,
57-58
qualitative analysis, resident interview
transcripts, 58
SUPERB/SAFETY model, 60, 61
trainee-related adverse outcome, 55-56

H
HALI See Hospital acquired infections (HAI)
Handoff. See also Graduate medical education
(GME)
barriers, communication
team diversity, 4345
time and resource constraints, 45
and delegating care, 45-46
description, 35
effective, 35
improvement strategies, 49
information technology, 4647
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HAL (cont.)
opioid-induced respiratory depression,
head injury patient, 37
poor management, PHH, 36-37
root cause analysis
opioid-induced respiratory depression,
4042
PHH case, 37-40
standardization, 46, 64
supervision, 4748
transition of care, 43
Handover. See Handoff
Hand sanitizing, 186-187
Health information technology, 321
Health information technology (HIT), 70
Health Information Technology for Economic
and Clinical Health (HITECH)
Act, 70
Health literacy, 314
Hepatitis C
diagnosis, 182
RCA
communications, 183
Intensive Care Unit, 182
medical service, 182
physical exam, 182
procedure, 182
protocols, 182
residency program, 183
standardized electronic handoff tool,
183
Heuristic, 235, 237
High alert medications, 108, 109
High reliability organization (HRO)
characteristics, 208
redundancy, 169
safety culture, 167, 343
High resolution CT scan of the chest (HRCT)
protocol, 267
HIT. See Health information
technology (HIT)
HITECH Act. See Health Information
Technology for Economic and
Clinical Health (HITECH) Act
Hospital acquired infections (HAI)
antibiotics, 179
CAUTIs, 189-190
CDAAD, 187-188
C. difficile colitis (see Clostridium difficile
colitis)
CLABSI, 188-189
classification, CMS, 179-180
CUSP, 186
description, 179
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device utilization ratio, 187
hand sanitizing, 186—187
Hepatitis C (see Hepatitis C)
obstetrical examinations, 184
patient safety, 184
SSI, 191-192
surgical site infections, 184—185
transmission, 185
VAP, 190-191
Hospital falls
Alzheimer’s disease, 199
costs, 198
fall prevention, 197
guidelines, 197-198
heart failure, 198—-199
injuries, 198
inpatient, 198
measures and preventive interventions,
207-208
patient safety, 198
RCA
adverse events, 200
aggregate data and team observations,
207
charter team, 200
communication, 205-206
evidence-based policies and
procedures, 206-207
identification, personnel and financial
resources, 204-205
outcome measures, 207
prevention, hospital falls (see Accident
prevention)
process map, falls assessment and
prevention, 200-201
review, aggregate data, 205
risk assessment tools, 202
systemic issues, 199-200
training and competency, 206
reduction, 199, 207
service and characteristics, 198
systemic issues, 199-200
team training, 208
unit cultures, 208
Hospitalization. See Hospital falls
Hospital to home
anticoagulant omitted, transfer to
rehabilitation facility
prevention steps, 122
RCA, 121-123
inadequate discharge medication
reconciliation
prevention steps, 120-121
RCA, 118-120
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Human factors

mislabeled stem cells transfusion
check-box, 169
error, 170
laboratory procedures, 170
mistakes control, 169
omissions, 170
person’s sign-off, 169
protocol, 170

multiple system failures, 254

I
ICRC. See Incorrect count retention case
(ICRC)
Imaging guidelines
communication, 274
computerized decision support systems, 276
CT scans, 266
evidence-based, 265
incidental findings (IFs), 266
management, incidental nodules, 266
Implementation barriers, 126
Inappropriate imaging, radiology
evidence-based guidelines, 265, 266
failure, previous CT scan, 266267
follow-up imaging
advanced imaging tests, 268
communication gap and CTRM, 268
delayed phase imaging, 267
education, 269
errors judgment, 269
gatekeepers function, 267
HRCT protocol, 267
incidentaloma, 265
intravenous contrast material, 265
lectures, 267-268
limiting imaging, 268
low radiation dose, 267
lung cancer screenings trials, 265, 266
malignant behavior, 266
nodule, 266
noncontrast CT scan, chest, 265
quality improvement, culture, 269
recommendations, clinicians, 268
routine CT scan, 268
scorecards, 269
short-term, 269
uncertainty and anxiety, incidental
findings (IFs), 265-266
"gatekeeper”, 267
Incorrect count retention case (ICRC)
count checklist, 136, 138
and “counting” practices, 135
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missing lap pad, 133
needles, 141
poor quality X-ray, 134
radiographic interpretation, 134—135
Infection control
multidisciplinary team-based enterprise
patient safety, 185
quality improvement process, 185-186
recommendations, 185
severe diarrhea (Clostridium difficile
colitis), 181-182
Information technology (IT)
and BCMA, 108
and CPOE, 108-109
and EHR (see Electronic health record
(EHR))
outcome measures, 70
Informed consent, radiation-induced cancer
risk, 274-275
Injury prevention, 203
Institute for Safe Medication Practices
(ISMP), 107
Interprofessional
approach to care, 19
rounds, nurse, 25
training, physicians and nurses, 23
Interruption, 175
Intuition, 240
ISMP. See Institute for Safe Medication
Practices (ISMP)
“Issues Log”, 83

J
Joint commission
sentinel cases, WSS, 151
Sentinel Event policy, 150
Universal Protocol, 152, 157
Just Culture, 10, 167, 242, 257-258, 344, 348

L
Law
and ethics
autonomy, 91
life-saving/life-sustaining treatment, 91
medical decision making capacity, 91
principles, 90, 91
safety practices, 89
Federal law, 95
Learner-centered and experience-focused
orientations, 64
Least restrictive alternative (LRA), 307
Limited English proficiency, 314
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Low dose imaging protocols
inappropriate imaging, CT, 268
poor communication and ignorance, CT
and MRI, 272, 273
LRA. See Least restrictive alternative (LRA)

M
Medical Orders for Scope of Treatment
(MOST), 93, 94
Medical Team Training, 23, 27
Medication errors
ADEs (see Adverse drug events (ADEs))
care transitions, 116
categories, 104
cost, 115
description, 103
occurence, 115
prevention
nurses’ role, 111
patients’ and caregivers’ role, 111-112
pharmacists’ role, 111
prescribers’ role, 110-111
reconciliation (see Medication
reconciliation)
respiratory depression, opioid overdose,
105-107
safety improvement
foster pharmacy collaboration, 110
health literacy and engaging patients
and families, 109
high alert medications, 109
information technology, 108-109
medication reconciliation, 109-110
stages, occurence, 104
types, 104—-105
wrong drug dispensing and administration,
107-108
Medication reconciliation
anticoagulant omitted, transfer to
rehabilitation facility
prevention steps, 122
RCA, 121-123
care transitions and steps, 116117
definition, 116
digoxin toxicity
inadequate discharge medication
reconciliation, 119
prevention steps, 120-121
RCA, 118-120
and EHRs, 125
error-free medication reconciliation, 122
home medication errors, 123
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Metacognition, 240
Misidentification
cultural factors, 16, 17
definition, 3
environmental factors, 15, 17
Joint Commission surveys, 4
patient factors, 16, 17
and RCA, 4
transfusion errors, 10
Mislabeled stem cells transfusion
causal codes key, 164, 166
causal tree analysis method, 164-165
diagnosis, 163
error detection, 163
human
error, 166—-167
factors, 169-170
pre-transfusion bedside check, 164
process, 170
redundancy, 169
safety culture, 167-168
Missed and delayed diagnosis, 311-312
MOST. See Medical Orders for Scope of
Treatment (MOST)
Multiple system failure
annual education, 259
communication, 256
failure mode effects analysis (FMEA),
257,258
human factors, 254
Just culture algorithm, 257-258
organizational leadership, 252
PEWS, 258-259
policies and procedures, 254-256
safety culture, 252
surveillance systems, 257

N
National Council of Radiation protection and
Measurements (NCRP), 271-272
National Nosocomial Infections Surveillance
System (NNIS), 187
NCRC. See No count retention case (NCRC)
NCRP. See National Council of Radiation
protection and Measurements (NCRP)
Neck and thoracic spine fractures
analysis
cause and effect, stage 2, 225-226
occipital pressure ulcer, cervical
collar, 225
root cause analyses, 224
strategies, 224
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communication and teamwork, 226
diagnosis, 224
knowledge deficit, 226-227
patient and family centeredness, 227
policy and process, 227
“Never events”, 130, 179, 193
NNIS. See National Nosocomial Infections
Surveillance System (NNIS)
No count retention case (NCRC)
infected raytex sponge, 132
non-OR environments, 134
pacemaker patient, 131-132
and surgical personnel, 136
Nosocomial
infections control, 185
NNIS, 187
NPUAP. See The National Pressure Ulcer
Advisory Panel (NPUAP)

(0]
OCSFs. See Organizational climate safety
factors (OCSFs)
Operating room (OR)
policies, 130
practices, 130
Opioid-induced respiratory depression
communication failures, 42
human and system errors, 40, 41
lack of guidelines, 42
neurological observations, 37
poor staffing level and inadequate
supervision, 40—42
prevention, 42
OR. See Operating room (OR)
Organizational climate safety factors
(OCSFs), 24
Organizational culture, 167-168
Outpatient care
ambulation (see Ambulatory patient safety)
chronic diseases and safety, 320
fatigue
aggressive treatment, 314-315
clinical documentation, 313
communication, 315
medication, 314
monitoring, 315-316
patient-physician communication, 314
physician responsibility, 316
RCA, 313
recommendations, 316, 317
symptom recognition, 315
symptoms, 313
treatment complexity, 314
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health system
accreditation, 321
ambulatory practices, 321
awareness, 321
communication, 322
community-level influences, 321
diagnostic delays, 321
health status, 322
lack EHRs, 321
lack of integration, 321
patient and provider behaviors,
322-323
technologies, 321
transitions, 322
knee pain and immobility
CT and X-ray, 316
RCA (see Root cause analysis (RCA))
replacement surgery, 316

P
Patient and family centered care (PFCC),
251, 260
Patient centered care, 308
Patient-centered medical home (PCMH), 116
Patient education
care transitions and steps, medication
reconciliation, 116117
medication error prevention, 124—125
video, 223
Patient identification
blood, wrong patient
action strength table, 14
barcode-based transfusion process, 14
close-calls, 11-12
flow chart analysis, 11
historical blood type, 14
labelling, blood specimen, 12
packed red blood cells, 10
Patient Safety team, 15
procedural vulnerabilities, 12
root cause and five rules of
causation, 13
surgical procedures, 12
transfusion errors, 5-6, 10
wristband scanning, 13
five rules of causation, 4
misidentification (see Misidentification)
RCA (see Root cause analysis (RCA))
wrong patient, dermatology clinic
action strength table, 9
active identification, 8
EHR, 9
flow chart analysis, 6, 7
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Patient identification (cont.)

nurse-to-nurse phone communication,
58

root cause and five rules of causation,
8,9

“secret shoppers”, 10

wristband, 8

Patient safety

Alzheimer’s disease, 199

anesthesia (see Anesthesia)

CRM to health care, 26

culture (see Safety culture)

EHR (see Electronic health record (EHR))
and error disclosure (see Error disclosure)

and GME (see Graduate medical education

(GME))

handoff (see Handoff)

heart failure, 198

outpatient care (see Outpatient care)

pediatrics (see Pediatric healthcare)

radiology (see Radiology and patient
safety)

and SBAR, 29, 30

and supervision, 48

TeamSTEPPS, 27-28

and teamwork, 20

transition of care, 43

VHA database, 151, 152
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event and relevant timeline, 252, 253
RCA (see Root cause analysis
(RCA))
medication process, 250
missed diagnosis
assessments, 251
chronic disease, 251
communication failures, PFCC
principles, 251-252
IBD, adolescent, 251
unrelated acute medical needs, 251
safety failure, 249
Pediatric safety. See Pediatric healthcare
Perception errors, 147, 155
PEWS. See Pediatric early warning score
(PEWS)
PFCC. See Patient and family centered care
(PFCC)
Physician Orders for Life Sustaining
Treatment (POLST), 93, 94
Policy and process, pressure ulcer
Braden scale, 217-219
initial skin assessment
deep tissue injury and stage I pressure
ulcer, 220, 221
discoloration, 216
documentation, 216
electronic system, wounds and ulcers,

and WSS, 149 220, 221
Patient Safety and Quality Improvement prevention and treatment, 216
Act, 333 skin abnormalities, 220
Pattern recognition, 234, 235 stages, 212-213
PCMH. See Patient-centered medical home reassessment, skin integrity, 220
(PCMH) risk assessment, 216
Pediatric early warning score (PEWS) turning and positioning

action algorithm, 258

annual education, 259
communication strategies, 259
score algorithm, 258-259

Pediatric healthcare

ambulatory error, 250
communication, 260
definition, 249
delayed diagnosis
assessments, 251
9-month-old infant, 250-251
electronic record and computerized
decision support systems, 250
elements, 260
epidemiology, 250
errors and harm events, 249
harm, multiple system failures
atypical pneumonia, 252
Code Blue Team, 252

caregivers, 221
nutrition, 222
prevention, 220
risk, 221
staffing levels, 220-221
support system, 222
POLST. See Physician Orders for Life
Sustaining Treatment (POLST)
Poor communication and ignorance
conceptus dose, single CT acquisition,
270,271
description, 269
diagnostic capabilities, 272
ionizing radiation, 270
lower abdominal pain and nausea, 269
malignancy, ionizing radiation, 272
modalities, 274
mutation, 272
NCRP and measurements, 271-272
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radiographic and fluoroscopic
examinations, 270
teratogenic effects and stochastic effects,
270
ultrasound CT scans and MRI, acute
appendicitis, 272-274
utero induced deterministic radiation
effects, 270, 271
X-ray exposure, 272
Postpartum hemorrhage (PPH)
causes, 38
description, 37-38
RCA
communication failure, 38-39
inadequate training, 39
multiple human and systemic errors, 38
poor staff allocation, 39
prevention, 39-40
PPH. See Postpartum hemorrhage (PPH)
PPI. See Proton pump inhibitor (PPI)
Pressure ulcer
components, programs, 228
costs, 211
description, 211
etiology, 228
guidelines, 213-214
HAC, 213
healthcare development, 214
international advisory panel, 213
skin assessment (see Skin assessment)
SREs, 213
staging, 212-213
Procedure verification process, 153, 157
Process improvement
accounting, needles, 141
SAS, 136, 137
steps, 136
Professional ethics, 87, 96, 98
Proton pump inhibitor (PPI), 190

Q

Quality improvement, 118

Quality improvement and patient safety, error
disclosure, 330, 333

R
Radiology and patient safety
ALARA, 264
communication
ALARA, 275
diagnostic algorithms and clinical
guidelines, 274
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mobile electronic devices, 274, 275
ordering time and continues, 274
radiation-induced cancer, 274-275
radiologists and clinician, 274
development, imaging modalities, 263
diagnostic imaging, 264
identification and medication
reconciliation, 264
inappropriate imaging, radiology (see
Inappropriate imaging, radiology)
interventional, 264
medical errors, 263
MRI, 264, 275-276
pediatric, 274
poor communication and ignorance (see
Poor communication and ignorance)
practitioners, 263
reader variability, 263-264
RCA. See Root cause analysis (RCA)
Reasoning
analytical thinking, 234-235
dual-process model, 233
nonanalytical thinking, 233-234
Reconciliation, 109-110
Recovery trajectory, second victim
chaos and accident response, 360
description, 359
dropping out, surviving and thriving,
361-362
emotional first aid, 361
enduring inquisition, 360-361
intrusive reflections, 360
recovery trajectory, 359
restoring personal integrity, 360
Red blood cells transfusion, incorrect patient
causal analysis and solutions, 172
communication and handoffs, 172—-174
diagnosis, 170-171
interruption, 175
investigation, verbal handoff, 171
timeline, 171
work hours, shifts, and experience, 174
Reliability
defect rate, 344-345
description, 344
high-reliability organizations (HROs),
343-344
level, human performance, 345
Restraint
and patient/staff injury
diagnosis, 296
RCA, 297-299
and seclusion, 307
Retained foreign body (RFB), 129
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Retained foreign object (RFO), 129 hospital leadership

Retained sponge psychotic inpatient committing suicide,
CCRC, 132-134 301
ICRC, 133-135 restraints and patient/staff injury, 298
NCRC, 131-132, 134 knee pain and immobility

Retained surgical item (RSI) abnormal radiology outcomes, 318-319
and CCRC, 132-134 awareness, 318
classes, 129 chest X-ray, 319
description, 129 fragmentation, outpatient health
and ICRC, 133-135 system, 317-318
and NCRC (see No count retention case gaps, hospital documentation, 318

(NCRO)) medical training and lack of
operating room (OR) policies, 130 experience, 319
prevention real-time information, 318
SMIs and unretrieved device fragments, medical record
139-142 psychotic inpatient committing suicide,
soft goods, 136—139 301
and SRE, 130 restraints and patient/staff injury, 299

RFB. See Retained foreign body (RFB) medication error, 306

RFO. See Retained foreign object (RFO) medications
Risk reduction strategy psychotic inpatient committing suicide,
environmental, 308 300

guidelines, 308

respect and sensitivity, sanist attitudes,
308-309

safe behavior plans, 309

team activity and responsibilities, 307

work standards, communicating critical
information, 307-308

Root cause analysis (RCA)

action plan, 9
aggressive behavior, 304
C. difficile colitis (see Clostridium difficile
colitis)
close-call sentinel events, 10, 12
communication
psychotic inpatient committing suicide,
300
restraints and patient/staff injury, 297
education
psychotic inpatient committing suicide,
300
restraints and patient/staff injury,
297-298
elopement, 305
environment
psychotic inpatient committing suicide,
300
restraints and patient/staff injury, 298
falls, 304, 305
fatigue, 313
Hepatitis C (see Hepatitis C)
hospital falls (see Hospital falls)

restraints and patient/staff injury, 298
mislabeled stem cells transfusion, 164
multiple system failure (see Multiple

system failure)
opioid-induced respiratory depression (see
Opioid-induced respiratory
depression)
patient and providers
psychotic inpatient committing suicide,
300-301

restraints and patient/staff injury, 298
patient misidentification

blood, wrong patient, 5-6, 10-15

wrong patient, dermatology clinic,

5-10

Patient Safety department, 15

PPH (see Postpartum hemorrhage (PPH))

psychotic inpatient committing suicide,
300

red blood cells transfusion, incorrect
patient, 172

“secret shoppers”, 10

skin assessment, 214

sociotechnical model (see Sociotechnical
model)

staffing

psychotic inpatient committing suicide,

300

restraints and patient/staff injury, 297
steps, 6
suicide, 303



Index 391

treatment team skill-based, rule-based, and knowledge-
psychotic inpatient committing suicide, based work, 342-343
301 team performance, 343
restraints and patient/staff injury, 298 teamwork and communication, 351
wristband and labels, 13 timely resolution, small failures, 344
transparency, 351
voluntary initiatives, 348-349
S “Sanism”, 307, 309
Safe behavior plan, 309 SAS. See Sponge ACCOUNTiIng system (SAS)
Safety. See also Safety culture SBAR. See Situation—Background—
medication Assessment—Recommendation
foster pharmacy collaboration, 110 (SBAR)
health literacy and engaging patients Seclusion, 304, 307

and families, 109 Second victim
high alert medications, 109
information technology, 108—-109
medication reconciliation, 109-110
pediatrics (see Pediatric healthcare)

Safety culture

barriers
accountability, medical error, 349-350
guidelines and protocols, 348
individual professional, 348
obstacles, 348
risk, dissatisfaction and litigious
behavior, 348
steep authority, 348
transparency, 348
characteristics, 343, 344
classification, 344
“culture change”, 98
definition, 343
description, 342
environment, 351
federal funding, CPOE, 351
high-reliability organizations (HROs),
343-344
human error, 342
individual duties, 344
leadership standards and engagement, 351
measures, 347
medical error disclosure, 337-338
mitigation, 345-346
organizing principle, 351
peptic ulcer
Jackson Pratt drain, 341
penrose drain and sponge missing,
341-342
prevention, 344-345

adverse clinical event, 356
awareness, 356
description, 355-356
emotion (see Emotional duress, second
victim)
medical errors, 356
missed diagnosis, acute myocardial
infarction
emergency room (ER) resident abilities,
357
EMS, 357
support and guidance, 358
personal responsibility, clinicians, 357
prevalence, 356-357
responsibility, healthcare institutions,
362-363
six stages (see Recovery trajectory, second
victim)
somatic symptoms, 356
support and guidance, 356
unsuccessful resuscitation
group crisis intervention, 358
motor vehicle accident, 358
responsibility, 358

Sentinel event

cause of death, 302
communication, 303
definition, 301

family conflict, 302
inpatient, 302

policy, 150

RCA, 303

risk assessment, 302-303
suicide, 301

WSS, 151

PSOs, 351

pulmonary embolism and ICU, 342
recovery, 346-347

regulation, 351

resilience, 344

Serious reportable events (SREs), 130

Shared mental model, 27, 29

Sign your site, 157, 158

Simulation, anesthesiologists training,
290-291
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Site marking, 152, 153, 157
Situation—Background—Assessment—
Recommendation (SBAR), 29, 30
Skin assessment
analysis, 215
communication, care team, 222-223
continuum of care, 222
diagnosis, pressure ulcer, 214
documentation, 215
equipment and supplies, 223
patient/family-centeredness, 223-224
policy and process, pressure ulcer (see
Policy and process, pressure ulcer)
vomiting and abdominal pain, 214
Small miscellaneous items (SMIs)
non-OR cases, 140-141
OR cases, 140
retained, 140
SMIs. See Small miscellaneous items (SMIs)
Sociotechnical model
external environment, 81
health IT adverse events, 78, 81
and medication errors, 81, 82
organization, 80-81
people, 79
process/workflow, 80
technology, 78-79
Sponge ACCOUNTiIng system (SAS),
136-137
SREs. See Serious reportable events (SREs)
SSI. See Surgical site infections (SSI)
Stem cells transfusion. See Mislabeled stem
cells transfusion
Storytelling, 347
Structured radiology reports, 265, 276
Substance abuse, impaired anesthesiologist,
283-285
SUPERB/SAFETY model, 60, 61
Supervision
barriers and facilitators, 57, 58
clinical
decision-making uncertainty, 57
definition, 54
“hidden curriculum”, 59
measurement, 57-58
patient safety, 57
physicians-in-training, 57
principles, 59
qualitative analysis, resident interview
transcripts, 59
SUPERB/SAFETY model, 60, 61
supervisor, 59
increased, 58

Index

Resident Supervision Index, 58
suboptimal, 55-60
Surgical count
CCRC, 132-134
ICRC, 133-135
NCRC, 131-132, 134
Surgical patient safety problem. See Retained
surgical item (RSI)
Surgical site infections (SSI)
mortality and hospitalization cost, 191
procedures, 191
risk factors and recommendations,
191-192
Systems approaches
open system, medical error disclosure
apology usage, 334-335
description, 331-332
ethical and cultural, 332
investigation, 332
peer review/quality assurance, 333
principles, 332
quality and safety strategy, 332
record, 332-333
surgical intervention, eye removal,
336-337
team and technique, 333-334
training programs, 332
traditional error disclosure
avoiding preventable error, 331
culture, 331
and lingering, 331
patient death and hospital risk
management, 335-336
process, 331
responsibility, individual providers, 331
“shame and blame”, 331
system failure, 330

T
Team. See also Teamwork
definition, 20-21
knowledge, skills and attitude, 22
TeamSTEPPS (see Team Strategies and
Tools to Enhance Performance and
Patient Safety (TeamSTEPPS))
Team Strategies and Tools to Enhance
Performance and Patient Safety
(TeamSTEPPS)
curriculum components, 28
description, 27
DESC script model, 28
teamwork training, 27-28
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Teamwork
aviation, 343
clinical practice, 343
and communication
benefits, 20
critical language, 29-31
“critical thinking”, 345-346
CRM (see Cockpit/Crew Resource
Management (CRM))
“5Cs”, 21-22
definition, 21
disruptive behavior, 23-24
nurses and physicians, 22-23, 25-26
pulmonary embolism, delay in
communication, 25
respiratory arrest, inadvertent
administration, 24-25
SBAR, 29, 30
team huddle, 346
TeamSTEPPS, 27-28
investigations, 343
measuring, 347
medication error prevention
lower literacy level patients, 109
nurses’ role, 111
patients’ and caregivers’ role, 111-112
pharmacists’ role, 111
prescribers’ role, 110-111
performance, 343
technique, 343
The National Pressure Ulcer Advisory Panel
(NPUAP), 213
“The stimulus plan”, 69
Time-out process
correct patient identification, 148, 157
WSS error prevention, 154
Transfusion
blood and blood product process, 161-162
fatal outcome, 162
FDA and CMS report, 162
HIV and HCV transmission, 161
medicine process, 162
mislabeled (incorrect patient) stem cells
(see Mislabeled stem cells
transfusion)
red blood cells (see Red blood cells
transfusion, incorrect patient)
safety culture, 162
safety efforts, 161
screening, blood donor, 162
Transitions of care
medication reconciliation process steps,
117
multiple healthcare professionals, 119

393

U
Unintended consequences, EHRs
conflicting chemotherapy orders, 75-77
health IT
categories, 77-78
potential benefits and safety concerns,
78,79
incorrect heparin dose, 73-75
indwelling neuraxial catheters and
anti-thrombotic medication
and CDS, 71-72
Universal protocol
failure, 148
implementation, 152
procedure outside operating room, 152
quality “verification” and “time-out”
process, 154
steps, 152-153

A\
VAP. See Ventilator-associated pneumonia
(VAP)
Ventilator-associated pneumonia (VAP)
Aspergillus, 191
bundle design, 190
and HCAP, 190
legionella, 191
and PPI, 190
prevention, 190-191
tuberculosis, 191
Verbal hand-off, red blood cells transfusion,
incorrect patient, 171, 172

w
Wristband
and blood transfusion, 12
definition, 17
double-checking, 8
identification process, 14
patient misidentification, 3—4
scanning barcoded, 13
Wrong amputation
consent review, 146
perception error, 146—147
policies and procedures, 149
timeline, events/risks and solutions, 147
Wrong implant error, 150, 153
Wrong level surgery, 150
Wrong patient surgery
error analysis, 148—-149
informed consent, 148
timeline, events/risks and solutions, 149
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Wrong patient surgery (cont.)
“Universal Protocol” policy, 148
Wrong procedure
correct patient, 150
wrong-patient, 147-149
wrong-site, 151, 152
Wrong prosthesis, 150
Wrong-site surgery (WSS)
causes and solutions
CUS words, 157
dental procedures, 155
eye operations, 153
foot surgery, 155-156
and OR personnel, 156

perception errors, 155

poor communication and incomplete

patient assessment, 154
risk factors, 153, 154
SBAR, 157
“site-marking”, 153
wrong-site procedures, 155
definition, 150
impact, 151
incidence, 150-152
preventive strategies, 152—153
wrong limb amputation, 145-147
wrong-patient procedure, 147-149
WSS. See Wrong-site surgery (WSS)
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