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High-profile catastrophes such as the explosion of the nuclear
power plant at Chernobyl, the near meltdown of the nuclear power
plant at Three Mile Island, the explosion of a chemical plant in
Bhopal, numerous aviation disasters, and the loss of the space
shuttles Challenger and Columbia share important characteristics.
First, the casualties are notable for their number, their celebrity, or
both. Second (and more germane to this chapter), each of them
occurred as a result of multiple failures within complex systems.
Human errors played a role in all these failures, but the errors were
not single acts of negligence so much as they were magnifications
of multiple seemingly small interactions, the significance of which
was initially unrecognized or underestimated.

Until relatively recently, medical injuries, unlike these other
events, rarely received much publicity, partly because they affected
only one patient at a time and because their aggregate number was
neither recognized nor well publicized. The Institute of Medicine
(IOM) did much to change this situation with the publication of
its 1999 report estimating that as many as 98,000 medical
error—related deaths occur each year in the United States.! This
estimate far exceeds the number of casualties from more publi-
cized nonmedical disasters; if it is accurate, medical errors are one
of the leading causes of death in the United States (http://www.cdc.
gov/scientific.htm). In addition to the cost in lives, medical injuries
carry a substantial cost in dollars.2

The IOM report also challenged the notions that medical injury
is primarily the result of “bad apples” and that safety can be
improved largely by ridding the system of these persons.
Undoubtedly, bad apples exist, but it is increasingly clear that
health care-related injuries represent system failures and are not
simply the result of a few individual errors. The bad-apple per-
spective tends to persist because, at least until recently, our culture
has placed more emphasis on individual human error as a cause of
medical injury than on flaws in the health care system.? Currently,
however, this perspective seems to be changing as a result of the
growing recognition that modern health care is as complex as—if
not more complex than—the systems associated with nuclear
power, aviation, and space flight.4 The cognitive and technical
complexity of the tasks performed in the OR, the ICU, and the ED
certainly rivals that of these other endeavors. Furthermore, optimal
patient care increasingly requires coordination among an expand-
ing number of participants. It has been estimated that in the early
20th century, health care involved the interaction of three persons,
on average; by the beginning of the 21st century, that number had
risen to 16.

In this chapter, I address (1) the characteristics of systems in
general and (2) surgical care as a particular example of a system. I
describe the growing knowledge of factors that affect human per-
formance and how these factors contribute to adverse surgical out-
comes. My primary focus is on patient safety, but I also touch on
overall quality of care; in surgical settings, the two often cannot be
entirely separated.> In addition, I outline current obstacles to
improving safety, system approaches to making improvements,

and ways in which surgeons can take the lead in overcoming these
obstacles. Specific issues related to the cost-effectiveness of surgi-
cal care are discussed in greater detail elsewhere [see ECP:7
Elements of Cost-Effective Nonemergency Surgical Care].6

Nature and Magnitude of Adverse Events in Surgical Care

For most of the important concepts bearing on patient safety in
the surgical setting, generally accepted definitions exist [see Sidebar
Definitions of Terms Related to Patient Safety]; the ensuing dis-
cussion is based on these definitions.6 A solid understanding of the
key concepts—such as the distinctions between an adverse event
(or adverse outcome), an error, and negligence—is critical for
managing errors as system failures rather than as isolated inci-
dents.” In particular, such an understanding can help in navigating
the often-turbulent emotional milieu that can surround adverse
patient events. Given their motivation to help patients, physicians
tend to be highly sensitive to issues of causation, and this sensitiv-
ity can then interfere with the recognition and management of
safety issues.

The two most widely cited estimates of adverse medical events
derive from the Harvard Medical Practice Study (HMPS)® and
from a study in Colorado and Utah.’ The HMPS, a population-
based study of patients hospitalized in New York State during
1984, found that nearly 4% of patients experienced an adverse
event and that about half of such events occurred in surgical
patients. The Colorado/Utah study, which randomly sampled
15,000 nonpsychiatric discharges during 1992, found that the
annual incidence of adverse surgical events was 3.0% and that

Definitions of Terms Related to Patient Safety®

® An adverse eventis an injury that was caused by medical man-
agement and that results in measurable disability.

® An error is the failure of a planned action to be completed as
intended or the use of a wrong plan to achieve an aim. Errors can
include problems in practice, products, procedures, and systems.

® A preventable adverse event is an adverse event that is attrib-
utable to error.

® An unpreventable adverse event is an adverse event resulting
from a complication that cannot be prevented given the current
state of knowledge.

® A near miss is an event or situation that could have resulted in
accident, injury, or illness but did not, either by chance or
through timely intervention.

® A medical error is an adverse event or near miss that is pre-
ventable with the current state of medical knowledge.

® A system is a regularly interacting or interdependent group of
items forming a unified whole.

® A systems erroris an error that is not the result of an individual’s
actions but the predictable outcome of a series of actions and
factors that make up a diagnostic or treatment process.
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54% of these events were preventable. Nearly half of all adverse
surgical events were accounted for by technique-related complica-
tions, wound infections, and postoperative bleeding. This study
also identified common operations that were associated with a sig-
nificantly higher risk of an adverse event and a significantly high-
er risk of a preventable event.

Other studies yielded comparable or higher estimates,'® and still
others evaluated the rates at which specific events occurred, as
follows:

* Retained sponges or surgical instruments were estimated to
occur at a rate between 1/8,801 and 1/18,760 inpatient proce-
dures at nonspecialty acute care hospitals.!!

* Wrong-site surgery is more than just an isolated event.!2 The
increased frequency at which such events are currently being
reported probably reflects previous underreporting (www.joint
commission.org/NR/rdonlyres/6F94288 C-EC8E-4B95-91F6-
0A1C96C09708/0/se_trends_wss_reported.gif).

e Medication errors (e.g., wrong drug, wrong dose, wrong
patient, wrong time, or wrong administration route) are alarm-
ingly frequent.!>-15 The United States Pharmacopeia monitors
these events through its reporting programs (Www.usp.
org/patientsafety). In 2001, these programs received reports of
105,603 errors, 2,539 (2.4%) of which resulted in patient
injury. Of these, 353 necessitated hospitalization or prolonged
its duration, 70 necessitated interventions to sustain life, and 14
resulted in a patient’s death. The main contributing factors were
distractions (47%), workload increases (24%), and staffing
issues (36%). Miscalculating patient weight conversions (e.g.,
from pounds to kilograms) and subsequent improper dosing
are all too common among pediatric patients. Errors in the
administration of radiopharmaceuticals are also frequent and
may involve the wrong isotope (68.9%), the wrong patient
(24%), the wrong dose (6.5%), or the wrong route (0.6%).16

* Blood transfusions continue to be plagued by patient misiden-
tification.

e Device-related deaths and serious injuries also occur at an
alarming rate, even after premarket safety testing.1”? The Food
and Drug Administration (FDA) maintains a registry of the
thousands of such injuries that occur each year.

* A survey noted that 35% of physicians and 42% of the public
said that they had experienced a medical mistake in their own
care or in the care of a family member.3

As might be expected, the IOM report prompted a great deal of
debate. Some medical professionals questioned the accuracy of
the estimates, whereas others disagreed with the definitions of
medical error and adverse event, with the extent to which either
was considered preventable, or both. Still others argued that
adverse events that are caused by conceptual errors (e.g., a con-
traindicated, unsound, or inappropriate approach) should be dif-
ferentiated from the side effects of an intended action that is cor-
rect in the circumstances (e.g., an indicated diagnostic or thera-
peutic procedure).!® The aim of this argument was to sharpen the
distinction between accidents (i.e., unplanned, unexpected, and
undesired events) and true side effects (which result from correct
management and which are often accepted as reasonable thera-
peutic tradeoffs). The HMPS attempted to address these issues by
characterizing adverse events as either preventable or unpre-
ventable in the light of the prevailing state of knowledge.
Preventable errors were further subclassified as either diagnostic
errors or treatment errors; treatment errors included preventive
errors such as failure of prophylaxis and failure to monitor and fol-
low treatment.819 The HMPS found that preventability varied

according to the type of event: 74% of early surgical adverse events
were judged preventable, compared with 65% of nonsurgical
adverse events, and more than 90% of late surgical failures, diag-
nostic mishaps, and nonprocedural therapeutic mishaps were
judged preventable.

Some medical professionals questioned the need to consider
errors during terminal care. For example, one study reported
much lower estimates of preventable deaths than the HMPS did,
noting that many patients who experienced supposedly pre-
ventable deaths would have died of natural causes within a few
months even with optimal care.20

A further consideration is the relative safety of health care in the
United States compared with that in some other countries. For
instance, in Australia, the estimated error/injury rates are between
10.6% and 16.6%; in the United Kingdom, between 10% and
11.7%j; and in Denmark, about 9%. Still, several reports indicate
that the U.S. rate would have to be reduced by one third to match
the benchmark rates in Germany and the United Kingdom with
regard to medical mistakes, medication errors, or laboratory test
errors.2!

The accuracy of these estimates should not be a major issue,
however, given that even with the lower estimates of error fre-
quency, the aggregate number of fatal medical errors is far greater
than the number of fatalities associated with more widely publi-
cized nonmedical disasters. A system that yields such high num-
bers of fatal errors would not be tolerated in nonmedical settings
and should not be tolerated in patient care. The “no harm, no
foul” approach that is often adopted in this setting discourages
efforts to identify flaws in the system.”

The debate over estimates of patient injury rates has also raised
speculations about trends in the frequency of adverse events. To
some, the observation that the rate of such events was lower in the
Colorado/Utah study than in the HMPS suggests that patient
safety improved even before the IOM report. Others, however,
argue that the number of patient safety incidents may actually be
increasing (www.healthgrades.com/media/dms/pdf/PatientSafety
InAmericanHospitalsStudy2006.pdf). These disagreements aside,
there is a general consensus that progress since the IOM report
has been slow, that the results have been modest at best, and that
the gap between the best possible care and the care actually being
delivered remains large.22-26 Although the lack of more evident
improvement has been somewhat disappointing, clear progress
has nevertheless been made with respect to (1) understanding the
complexities of medical care systems, (2) identifying the chal-
lenges to improving these systems, and (3) developing new per-
spectives on the assessment of errors. Rising estimates of the inci-
dence of adverse events may simply reflect improved reporting
rather than actual increases in the occurrence of such events.

Nature and Characteristics of Systems

A system may be broadly defined as a regularly interacting or
interdependent group of items that form a unified whole. System
functions or tasks usually involve sequential steps that have
human, technological, and logistical components. The overall
probability of a system failure (i.e., an undesired outcome) is a
function of the probability of error within each step, the total num-
ber of steps, and the degree to which the steps are coupled. The
degree of coupling is the extent to which an error at one step can
propagate through subsequent steps and adversely affect the final
outcome. Compared with loosely coupled systems, tightly coupled
systems have relatively little redundancy and relatively few fail-safe
mechanisms. As a result, the success of a tightly coupled system is
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highly dependent on the success of each step in almost a factorial
fashion. For instance, the probability of success in a tightly coupled
linear 20-step process with a 1% likelihood of error at each step is
equivalent to 0.99 factored 20 times, or 0.818.With tight coupling,
a large number of steps can lead to a substantially reduced success
rate, even if the probability of error for each step is quite low.

The importance of a system’s latent failures as contributing fac-
tors in adverse outcomes may be illustrated by considering a gen-
eral schema of an injury [see Figure 1].27 Whereas overt system
problems are relatively easy to identify and correct, latent failures
are insidious and often do not become evident until a seemingly
improbable series of events produces errors in otherwise routine
processes. Latent failures tend to be introduced by persons who
work at the “blunt end” of the system (e.g., management or house-
keeping) but do not actively participate in the main processes of
care. A typical injury pathway is one in which organizational
processes introduce latent failures, which in turn produce system
defects, which in turn interact with external events so that persons
who work at the “sharp end” of the system (e.g., anesthesiologists,
nurses, or surgeons) commit unsafe acts. These unsafe acts precip-
itate an active failure that then penetrates the final safety barrier or
barriers.?® Indeed, the greatest risk of an adverse event in a com-
plex system may come not from a breakdown of one or more major
subsystems or from isolated operator errors but from the presence
or accumulation of latent failures.27:29:30

In loosely coupled systems, satisfactory outcomes are far less
dependent on successful completion of each step; the reason is that
an error occurring at a particular step in such a system may be
“trapped” by one or another of the safety barriers associated with
the system’s built-in redundancy. Because these safety barriers are
generally more numerous than in tightly coupled systems, it is rel-
atively unusual for an isolated error to produce an injury or system
failure in a loosely coupled system; instead, a failure typically
involves malfunctions at multiple steps. The tradeoff with this level
of redundancy is that it makes the system more complex, and the
added complexity can introduce its own errors. A further impact
of latent failures is to make systems appear more loosely coupled
than they actually are.

The role of all these factors in accounting for a system’s results
may be summed up as follows: “Whether your output is good or
bad, it is, nonetheless, the only output of which your systems,
processes, and methods are currently capable.”?! In other words,
every system is perfectly designed to get the results it gets.
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Figure 1 Illustration schematically depicts the process by which system failures

Surgical Care as System

The characteristics of systems already discussed (see above)
have many attributes that are directly applicable to medicine in
general and to surgery and anesthesiology in particular. In addition
to the parallels between the habitats associated with surgery (e.g.,
the OR, the ICU, and the ED) and those associated with many
high-tech, high-risk nonmedical endeavors, strong parallels also
exist between observed behavior in the OR and behavioral issues
in an airplane cockpit.3233

The nature of the OR as a system and the complexity of the
interactions that occur there have been studied extensively. Patient
factors, handoffs, inexperienced staff members, high workloads,
and hierarchy issues among team members frequently contribute
to safety-compromising events.3¢ The potential for adverse out-
comes as a result of such events was confirmed by a 2003 study of
surgeon-reported errors.3s In this study, system factors contributed
to error in 86% of 146 incidents. Two or more clinicians substan-
tially contributed to error in 70% of the incidents, and three or
more were involved in 18% of the incidents. There was a median
of two system factors per incident overall (range, O to 8), and a
median of four system factors per incident involving emergency
care. Inexperience or lack of competence was a factor in 53% of
the incidents, and 55% of these involved a trainee. A relatively high
level of trainee involvement has also been noted by other investi-
gators.>6 The root of the failures here may be that inadequate
supervision of trainees reduces both communication and redun-
dancy, thereby also eliminating potential safety barriers and
increasing the degree of coupling within the system.

Remarkably similar findings were noted in a 2006 study of 258
closed malpractice claims related to surgical error.3” In this study,
system factors were involved in 82% of the cases; more than one
clinician was involved in 62%; and there was a median of three sys-
tem factors per case. As in the previously cited study from 2003,
trainees were frequently involved: they contributed to error in 46%
of the cases and had substantial roles in 53% of the cases they were
involved in. Attending surgeon error also played a role in virtually
all of the cases. Neither report included details on the exact nature
of the trainees’ errors, but analysis of trainee performance during
skills training noted that omission of important steps, execution of
steps in the wrong sequence, and use of excessive force accounted
for 92% of the errors.38

The factors that these two studies found to contribute to adverse
surgical events are much the same as those known to contribute to
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(latent and active) may lead to injury. Defenses may be inadequate if they allow the

formation of a window of injury opportunity.
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nonmedical system failures. The most common of these contribut-
ing factors are operator inexperience, breakdowns in communica-
tion (e.g., handoffs and personnel conflicts), lack of supervision,
and fatigue or excessive workload. In addition to exerting their
individual effects, these factors often interact. Problems related to
communication and information flow, workload, and competing
tasks can have a measurable negative impact on team performance
and patient safety. The likelihood of miscommunication being
cited as a factor doubles when surgeons also report excessive work-
loads. Similarly, the likelihood of fatigue being cited as a factor
doubles when surgeons report excessive workloads. The tradeoff
between factors seems clear: measures aimed at reducing fatigue
will increase problems with handoffs, and the converse is also true.
The role of discontinuity among residents in increasing the risk of
preventable adverse events has been noted by other investigators as
well.3° Fatigue related to extended-duration work shifts is associat-
ed with an elevated risk of significant medical errors, adverse
events, and attention failures.404! Fatigue contributes to unsafe
acts that can harm both patients and health care personnel.

Like the OR, the ICU is a system and is a common site of med-
ical errors.42-44 Fatigue also plays a role in the errors that occur in
this setting.45 It may be fortunate that much of medical care is
loosely coupled and that as a result, relatively few medical errors
result in adverse events or injury. However, ever-increasing work-
loads may introduce more latent failures, tighten system coupling,
and increase the number of adverse events. The importance of sys-
tems is underscored by the relation between variations in the fre-
quency of risk-adjusted outcomes among institutions and differ-
ences in the systems of care in place within those institutions.46

The substantial similarities between medical and nonmedical
systems notwithstanding, the complex content and organizational
structure of health care make it distinctive. Many system concepts
that derive primarily from analyses of human-engineered, highly
technical nonbiologic systems may not be fully applicable to the
more complex issues of patient safety and quality of care.3!
Linearly engineered systems are likely to be far more predictable
than biologic systems, in which appropriate processes do not
always result in good outcomes. Patients frequently differ greatly
from each other in terms of their ability to communicate relevant
issues, their severity of illness, their comorbidities, and their
responses to diagnosis and treatment. When a system is not expect-
ed to work perfectly at all times—as health care is not—it becomes
more difficult to distinguish problems related to individual error
from problems related to flaws in the system. This distinction
between nonmedical mechanical systems and medical systems
may be akin to the distinction between complicated and complex
endeavors.47

Differences in organizational structure between medical and
nonmedical systems may be particularly relevant. A nonmedical
system is typically a single structure that is managed vertically
through hierarchical control. Patient care, in contrast, tends to con-
sist of numerous diverse subsystems that may be only loosely
aggregated.48 These subsystems (including quality improvement
components) tend to function in isolation, and intrasystem
changes tend to be managed laterally across individual subsystems.
The resulting loose structure often leads to the creation of ineffec-
tive or even contradictory policies, all of which increase the
chances of error.

The potential role of a systems approach in improving safety
and quality is further suggested by data that correlate improved
outcomes with higher hospital or surgeon volume.4%50 Whether
these findings are explained by “practice makes perfect” or by
“perfect makes practice” is yet to be resolved, but in either case, it

seems likely that the improved outcomes reflect better care sys-
tems. That some high-volume hospitals and surgeons have below-
average outcomes and many low-volume hospitals and surgeons
have excellent ones is consistent with the role of systems.5!

Basic Principles of Human Performance

Because human factors play a major role in system failure, any
attempt to improve patient safety must be based on an under-
standing of the factors that affect human performance and their
relation to human error.52 Major advances in the field of cognitive
psychology over the past several decades have greatly enhanced the
understanding of human performance. A widely accepted schema
classifies such performance into the following three types,” in
descending order of familiarity with the specific task:

1. Skill-based performance. This type of performance is governed
by stored patterns of preprogrammed instructions. It occurs
without conscious control and uses long-term memory.

2. Rule-based performance. This type involves solving problems by
means of stored rules of the if-then variety. Like skill-based per-
formance, it uses long-term memory; however, unlike skill-
based performance, it is associated with a consciousness that a
problem exists.?’ The rules are usually based on experience gar-
nered from previous similar situations and are structured hier-
archically, with the main rules on top; their strength appears to
be a function of how recently and how frequently they are
used.”® Rule-based performance varies according to expertise:
novices tend to rely on a few main rules, whereas experts have
many side rules and exceptions.

3. Knowledge-based performance. This type involves conscious
analytic processes and stored knowledge. It relies on working
memory, which is comparatively slow and of relatively limited

7able 7 Common Modes of Failure Associated
with Specific Types of Performance?”

Failures of Skill-Based Performance

Inattention Overattention
Double-capture slips Omissions
Omissions following interruptions Repetitions

Reduced intentionality Reversals
Perceptual confusions

Interference errors

Failures of Rule-Based Performance

Misapplication of Good Rules Application of Bad Rules

First exceptions
Countersigns and nonsigns
Informational overload

Rule strength

General rules

Encoding deficiencies

Action deficiencies
Wrong rules
Inelegant rules
Inadvisable rules

Redundancy
Rigidity

Failures of Knowledge-Based Performance
Selectivity Biased reviewing

Workspace limitations
Out of sight, out of mind
Confirmation bias
Overconfidence

lllusory correlation

Halo effects

Problems with causality
Problems with complexity
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capacity. Typically, people resort to knowledge-based perfor-
mance when their existing skills are not applicable or their reper-
toire of rules has been exhausted.

Successful performance or problem-solving has three main
phases: planning, storage, and execution. Errors resulting from fail-
ures in performance may be classified as slips, lapses, or mistakes,?’
depending on which phase of the problem-solving sequence is
involved. Slips are failures of the execution phase, the storage
phase, or both, and they may occur regardless of whether the plan
from which they arose was adequate. Lapses are failures of the
storage phase. Generally, slips are overt, whereas lapses are covert.
Mistakes are failures of planning, reflecting basic deficiencies or
failures in selecting an objective or specifying the means to achieve
it, regardless of how well the plan was executed.

A key concept is that specific types of error tend to be associat-
ed with specific modes of failure [see Table 1].%” Slips and lapses are
failures of skill-based performance and generally precede recogni-
tion of a problem. Mistakes may be either failures of knowledge-
based performance (i.e., attributable to lack of expertise) or fail-
ures of rule-based performance (i.e., attributable to failure of
expertise). They typically arise during attempts to solve a problem.
Mistakes tend to be more subtle, more complex, and less well
understood than slips or lapses and thus more dangerous. It has
been suggested that experienced surgeons are more prone to slips
and lapses and that junior surgeons and trainees are more prone to
mistakes.54

Underspecification of the problem is common in clinical prac-
tice and clearly affects performance. A problem may seem under-
specified when limited attention is paid, when the wrong cues are
picked up, when the problem is truly ill-defined, or when the prob-
lem falls outside the known rules. Underspecification is more like-
ly to occur in situations where cues change dynamically or are
ambiguous and is associated with two types of error forms: simi-
larity matching and frequency bias (or frequency gambling). In
similarity matching, a present situation is thought to resemble a
previous one and consequently is addressed in the same way
(which is not necessarily appropriate). In frequency gambling, a
course of action is chosen that has worked before; the more often
that course of action has been successfully used, the more likely it
is to be chosen. These behavior patterns have been confirmed
among anesthesiologists, who, like many dynamic decision makers,
use approximation strategies (or heuristics) to handle ambiguous
situations.*

Confirmation bias is another characteristic problem of perfor-
mance. It may be defined as the propensity to stick with a chosen
diagnosis or course of action and either to interpret new informa-
tion so as to favor the original choice or else to disregard such
information entirely. It is also referred to as cognitive fixation, cog-
nitive lockup, or fixation error, and it is often associated with
knowledge-based performance.>> Confirmation bias is particularly
likely when the situation is unusual or evolving and when there is
concomitant pressure to maintain coherencel4—again, situations
frequently encountered in surgical practice. A well-known adage is
relevant here: good surgeons believe what they see; bad ones see
what they believe.56 The issue of how cognitive psychology affects
diagnostic and clinical reasoning has been addressed in detail
elsewhere.>7-59

Confirmation bias may be considered an error of perception;
other errors may be classified as errors of cognition or execution.
Thus, classification schemes may be modified to meet specific
needs.5% For instance, some experts categorize errors according to
whether they can be addressed by engineering, design, societal, or

procedural changes; others prefer to emphasize psychological
intervention and modification; and still others classify errors by
their mode of appearance—for example, as errors of omission,
errors of insertion, errors of repetition, or errors of substitution
(e.g., misadministration of lidocaine, heparin, or potassium chlo-
ride as a result of poor package labeling).

To date, error in medicine has almost always been regarded as a
special case of medicine, rather than as a special case of error.4 The
unfortunate result of this view has been the isolation of medical
errors from much of the body of theory, analysis, and application
that has been developed to deal with error in fields such as aviation
and nuclear power. The observation that the basic principles of
human error are highly applicable to clinical practice should go a
long way toward refuting this erroneous notion of medical error. A
truer view of medical error will allow health care professionals to
make use of the lessons learned from study of nonmedical systems.

Performance versus Error

To many, the concepts of performance and error, as they relate
to patient care, seem straightforward—obvious, even. To others,
however, it is crucial to make a distinction between human error
and human performance, both because the assignment of error is
often retrospective and thus subject to hindsight bias and because
the term error is inherently prejudicial.

The difficulty of making this distinction may be illustrated by an
analysis of surgeon-reported errors3> and a review of closed mal-
practice claims.3” In the former, system factors were deemed
responsible for 86% of incidents, and inexperience or lack of com-
petence for 53%.Yet cognitive factors (primarily involving errors in
judgment or vigilance) were also involved in 86% of the incidents.
The latter study reported similar findings: errors in judgment, fail-
ure of vigilance or memory, and lack of technical competence or
knowledge were factors in 66%, 63%, and 41% of the cases,
respectively.

In one sense, surgeons’ performance is a system factor, but in
another sense, their cognitive and technical abilities make up a
large part of the system’s safety barriers. Legal concerns aside, it is
vital that surgeons not overemphasize the first sense and interpret
it as an excuse for avoiding responsibility for complications.6!
Nevertheless, placing too much emphasis on surgeons’ individual
role retards rather than advances understanding of system failure
and tends to evoke defensiveness rather than constructive
action.28:2%:62 Regardless of whether these adverse events are per-
formance failures or errors, eliminating them entirely is an impos-
sible goal; a more realistic goal is to gain a better understanding of
their causes and then to minimize—or possibly even eliminate—
their consequences. The overall implication here is that to achieve
meaningful improvements in safety and quality, it is necessary to
shift the focus from fallible individuals to the situational and orga-
nizational circumstances through which human performance leads
to medical errors.28

There is little question that performance is affected by the con-
text of the problem. An individual’s physical and psychological
well-being is a key consideration here, as are the effects of sleep
deprivation and fatigue on performance and learning.40:41:45.63,64
Fatigue, by impairing vigilance, can accentuate confirmation bias.
In addition, errors increase as time on task increases; no other haz-
ardous industry permits—Ilet alone requires—employees to work
the regular long hours common in hospitals.> Stress may increase
the likelihood of error, but it is clearly neither necessary nor suffi-
cient for cognitive failure.2” Unfortunately, physicians tend to have
unrealistic beliefs about their ability to deal with stress and fatigue
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and so may not seek help even when they clearly need it.6> They
also appear to have only a limited ability to assess their own learn-
ing needs, with those who are least skilled and those who are most
confident being the worst at this task.s6 As a corollary, surgical skill
is positively related to the ability to detect errors.>4

The mental overload that can occur in situations involving a
plethora of tasks may compromise the ability to respond to sec-
ondary tasks. Errors related to loss of vigilance include not observ-
ing a data stream at all, not observing a data stream sufficiently fre-
quently, and not observing the particular data stream that is opti-
mal for the existing situation. In watching for rare occurrences (a
not uncommon situation in medicine), it is difficult to remain alert
for longer than 10 to 20 minutes. Knowing when and how to ver-
ify data is an important metacognitive skill.

In addressing these types of errors, a great deal of emphasis has
been placed on reducing work hours, but there seems to have been
relatively little consideration of the impact of workload and work-
flow on medical errors.3> Yet data on resident work activities indi-
cate that residents experience extremely fragmented workflows
that result in frequent interruptions and changes in focus.67
Moreover, the current limit on resident work hours does not
appear to have improved patient safety%8 or reduced the incidence
of technical complications.® Thus, demands for greater productiv-
ity within a health care system that is increasingly constrained by
cost considerations may also contribute to an increase in medical
errors.

Psychological framing effects also play a role in judgment.
Examples of such effects are the irrational preference for estab-
lished treatments when outcomes are framed in terms of gain (e.g.,
survival) and the similarly irrational preference for risky treatments
when outcomes are framed in terms of loss (e.g., mortality).
The impetus to “do the right thing” can adversely affect medical
judgment.70

Teamwork and communication among team members also play
essential roles in determining performance, particularly when there
is a lack of cohesion and mutual support among team members.455
On one hand, a team structure that is too informal tends to under-
mine patterns of authority and responsibility and to hinder effec-
tive decision-making. On the other hand, a hierarchy that is too
strong may make it excessively difficult for juniors to question deci-
sions made by those at higher levels of authority. Rigid behavior
may impair the ability to cope with unforeseen events and dis-
courage initiative.

Teamwork can be an especially complex matter in the OR. The
crews from nursing, surgery, and anesthesia often have fundamen-
tally different perceptions of their respective roles, and these per-
ceptual differences can adversely affect situational awareness. For
example, anesthesiologists and nurse anesthetists are much more
likely to feel that a preoperative briefing is important for team
effectiveness than surgeons and surgical nurses are; surgeons and
surgical nurses are more likely to feel that junior team members
should not question the decisions of senior staff members.”! Such
varying perceptions can not only compromise patient safety but
also hinder teaching and learning. Unfortunately, there is no broad
consensus on how to achieve optimal team coordination in this
setting.

The importance of teamwork issues in the OR is illustrated by a
study that analyzed the time needed to learn minimally invasive
cardiac surgery.’2 On the fast-learning teams, the members had
worked well together in the past, they went through the early learn-
ing phase together before adding new members, they scheduled
several of the new procedures close together, they discussed each
case in detail beforehand and afterward, and they carefully tracked

7able 2 Nonmedical System Techniques
Also Applicable to Medical Systems

Simplify or reduce handoffs
Reduce reliance on memory
Standardize procedures
Improve information access

Use constraining or forcing
functions

Design for errors

Adjust work schedules
Adjust the environment

Improve communication and
teamwork

Decrease reliance on vigilance
Provide adequate safety training
Choose the right staff for the job

results. Of particular interest was that surgeons on the fast-learn-
ing teams were less experienced than those on the slow-learning
teams but more willing to accept input from others on the team.

The role of teamwork and communication in the ED is evident
from a study that reported an average of 8.8 teamwork failures per
malpractice incident, with more than half of the deaths and per-
manent disabilities judged to be avoidable.”

Approaches to Improving Patient Safety

Given the similarities between medical and nonmedical sys-
tems, it should not be surprising that many safety-improvement
techniques derived from nonmedical settings have been success-
fully applied in medical contexts [see Table 2].7475 Other useful
strategies include prioritization of tasks, distribution of the work-
load over time or resources, changing the nature of the task, mon-
itoring and checking all available data, effective leadership, open
communication, mobilization and use of all available resources,
and team building.4 The general idea behind many of these
approaches is to redesign the problem space to reduce the cogni-
tive workload.53:76

A vital early step in improving patient safety is to establish a safe-
ty culture throughout the workplace. An important development in
this area is the ability to make valid measurements of an organiza-
tion’s safety climate.”” An appropriate organizational culture views
errors as signals for needed changes and focuses on learning rather
than on accountability. If the team or organization is designed to
learn from and benefit from experience, its collective wisdom
should be greater than the sum of the wisdom of its individual
members. Needed changes often involve difficult choices among
strategic factors and sometimes introduce new latent flaws.35.78
Accordingly, once a change in procedure or policy has been imple-
mented, its impact must be monitored closely.” New latent fail-

Jable 3 Agency for Healthcare Quality and
Research Patient Safety Indicators

Complications of anesthesia

Death in low-mortality diagnosis-
related group

Decubitus ulcer
Failure to rescue

Foreign body left during
procedure

latrogenic pneumothorax
Selected infections
Postoperative hip fracture

Postoperative hemorrhage or
hematoma

Postoperative pulmonary em-
bolism or deep vein thrombosis

Postoperative sepsis
Postoperative wound dehiscence
Accidental puncture or laceration
Transfusion reaction

Obstetric trauma
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ures may result from either oversimplification!4 or redundancy. As
noted (see above), the latter enhances reliability, but its benefits are
often offset by greater complexity and a consequent increase in the
risk of human failure.>5 In addition, the more complex the system,
the greater the chance that a change will have more than local
effects. How to control some errors without relaxing control over
others is a general problem in error management.55.80

Good teamwork requires that team members share a clear
understanding of what is happening and what should happen (.e.,
situational awareness).’> Unfortunately, there is a common ten-
dency to believe that the prevailing level of situational awareness is
greater than it actually is. For example, the aviation industry fur-
ther improved its safety record when it identified and removed bar-
riers that impeded junior officers from communicating with the
captain. This achievement is noteworthy because these improve-
ments took place after good communication was already thought
to exist.8!

Information technology (IT) can be valuable in improving
safety and quality.>5:82 The main classes of strategies for using I'T
in this way correspond to the most frequent causes of errors.
These strategies include tools to improve communication, to
make information more readily accessible, to require key pieces of
information for subsequent steps in a process, to assist with cal-
culations, to perform checks in real time, to assist with monitor-
ing information, and to provide decision support.83 Studies of
computerized clinical decision support systems indicate that
practitioners perform better with systems that provide automatic
prompts than with systems that first require system activation.
Such studies also find that there is a greater likelihood of better
performance in systems that were developed by the authors than
in those that were not.8¢ Computerized physician order entry
(CPOE) has been shown to reduce medication errors> and facil-
itate ventilator weaning,8 but it is not foolproof and can intro-
duce other types of errors.87

Even though physicians appear to have increasing access to
information technology in practice (www.hschange.org), their
acceptance of computerization has been neither easy nor universal,
and medicine is far behind other industries in terms of the extent
to which it has adopted such technology. Studies from the past few
years suggest that only about one third of physicians receive any
data (process data, outcome data, or patient surveys) about the
quality of care they provide.88 This finding may be partly explained
by the cost of introducing I'T (which can become outmoded rela-
tively quickly). Another part of the explanation is concern that
caregivers might become too dependent on computerized advice-
giving systems and thus might start making a habit of perfunctori-
ly acceding to the computer’s advice rather than trusting their own
judgment. Issues of legal liability then arise: how much computer
advice is too much, and is relying on such advice tantamount to
abandoning responsibility for critical independent thought? A
related concern is that many patient care tasks may be too complex
for computerization and thus may be better suited to human per-
formance. The tradeoff for retaining the human ability to deal with
such complexity is the human susceptibility to error: systems that
rely on error-free human performance are destined to experience
failures. Because the kinds of transitory mental states that cause
errors are both unintended and largely unpredictable, they are the
last and least manageable links in the error chain.

Another approach to improving patient safety has been the
development of specific tools and indicators for identifying com-
mon safety problems. Examples of these are the Patient Safety
Indicators (’SIs) from the Agency for Healthcare Research and
Quality (AHRQ) (www.ahrq.gov) [see Table 3] and the serious

reportable event list from the National Quality Forum (INQF)
(www.qualityforum.org) [see Table 4]. The lists are similar in some
respects but not identical: the NQF further subcategorizes events
into surgical events, product or device events, patient protection
events, care management events, environmental events, and crim-
inal events. Both lists specify clearly identifiable and readily mea-
surable events, both include a variety of causes in addition to a
medical error that leads to the adverse event, and both were devel-
oped by panels of experts.

7able 4 National Quality Forum List of Health Care
Facility—Related Serious Reportable Events

Category Event
A. Surgery performed on the wrong body part
B. Surgery performed on the wrong patient
C. Wrong surgical procedure on a patient
Surgical D. Unintended retention of a foreign object in a patient
after surgery or other procedure
E. Intraoperative or postoperative death in an ASA class
| patient
A. Patient death or serious disability associated with use
of contaminated drugs, devices, or biologics
Product or B. Patient death or serious disability associated with use
device or function of a device in patient care, in which the
device is used or functions otherwise than intended
C. Patient death or serious disability associated with
intravascular air embolism
A. Infant discharged to the wrong person
. B. Patient death or serious disability associated with
Patient patient elopement (disappearance)
protection C. Patient suicide or attempted suicide resulting in seri-
ous disability
A. Patient death or serious disability associated with a
medication error
B. Patient death or serious disability associated with a
transfusion reaction
C. Maternal death or serious disability associated with
labor and delivery in a low-risk pregnancy
Care D. Patient death or serious disability associated with
management hypoglycemia

E. Death or serious disability associated with failure to
identify or treat neonatal hyperbilirubinemia

F. Stage 3 or 4 pressure ulcer acquired after admission

G. Patient death or serious disability associated with
spinal manipulative therapy

H. Artificial insemination with wrong donor sperm or
wrong egg

A. Patient death or serious disability associated with
electrical shock

B. Any incident in which a line designated for oxygen or

other gas to be delivered to a patient contains the

wrong gas or is contaminated by toxic substances

Patient death or serious disability associated with a

burn incurred from any source

D. Patient death or serious disability associated with a
fall

E. Patient death or serious disability associated with the
use of restraints or bedrails

Environmental | ¢,

A. Any care ordered by someone impersonating a physi-
cian or other licensed health care provider

Abduction of a patient of any age
Sexual assault of a patient

Death or significant injury of a patient or staff member
from a physical assault

Criminal

Oow

ASA—American Society of Anesthesiologists
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Identifying System Flaws

Intensive examination of system flaws is usually triggered by a
catastrophic failure or a near miss. The appropriate investigation of
such events is known as root cause analysis (RCA). The Joint
Commission (formerly known as the JCAHO) (www.joint
commission.org) has developed a matrix for RCA, and experience
with RCA in health care institutions has been reported.®%°

Once an area for analysis has been identified, the next steps are
to identify all the relevant subsystems and to assemble a team
whose members represent all the components. Determining all of
the components within a complex system can be challenging, and
it may prove necessary to add members to the team as more sub-
systems are identified. In this regard, it is better to err on the side
of inclusivity rather than exclusivity so as to minimize the chances
of missing latent flaws and maximize the number of possible solu-
tions. Studies that relate nurse staffing to quality of care illustrate
the important roles that other members of the health care team
play in ensuring patient safety.’’-%>

The next steps in RCA are to decide on the measures for analy-
sis and to identify an appropriate data source. Medical record
audits yield far greater detail than claims data, but they are expen-
sive, labor intensive, and time consuming. Moreover, information
on the environment or behavior in medical records may be irrele-
vant or even contradictory; this problem can sometimes be miti-
gated by employing appropriate screening criteria.® Some of the
shortcomings of medical record audits can be avoided by using
administrative data, but such data often lack the requisite accura-
cy or depth. Electronic health records have the potential to simpli-
fy this process and possess a number of other advantages.95.96

Regardless of the data source, the process is likely to be evolu-
tionary: rarely is a perfect set of measures available from the start.
In some situations, it may be difficult to generate interest in RCA
because the circumstances are so unusual that they are unlikely
ever to combine in the same way again. Although the findings from
such an analysis might seem to offer little benefit to the institution
in which they occurred, such incidents may occur frequently
enough at a regional or national level to make the analysis worth-
while. RCA can be automated,®” but the potential advantages of
doing so may be offset by a dependence on the developer’s inter-
pretation of the risk reduction process or by the factors identified
as the principal event.

Systems analysis in the absence of a specific event may help
avoid errors. Areas where such analyses might be fruitful include
those identified by the AHRQ [see Table 3], the NQF [see Table 4],
and the Joint Commission. Another source for specific topics is
AHRQWebM&EM (www.webmm.ahrg.gov), an AHRQ-developed
Web site that provides expert analysis of medical errors in five spe-
cialty areas (including surgery), as well as interactive learning mod-
ules. The AHRQ has also created extensive lists of other quality
measures (www.qualitymeasures.ahrq.gov) and quality tools
(www.qualitytools.ahrq.gov) for use in improving patient safety.

Additional analyses associated with successful quality-improve-
ment efforts include patient notification systems,?8 patient safety
systems,?® analyses of system failures in laparoscopic surgery,1°0 and
analyses of medical microsystems.” Critical analyses of evidence-
based practices also identified 11 surgically relevant quality-
improvement practices for which the data were strong enough to
support more widespread implementation [see Table 5].1°%192 A note
of caution that should be sounded here is that exclusive emphasis on
evidence-based data could skew safety priorities and might actually
prevent relatively few adverse events.!®® Another potential area for
review involves changes in policy or equipment that might introduce
unanticipated problems or unexplained variations in a relevant out-

7able 5 Surgically Relevant Quality
Improvement Practices Appropriate
for Widespread Implementationtot

Appropriate use of prophylaxis to prevent venous thromboembolism in
patients at risk

Use of perioperative beta blockers in appropriate patients to prevent
perioperative morbidity and mortality

Use of maximum sterile barriers while placing central venous catheters
to prevent infection

Appropriate use of antibiotic prophylaxis to prevent postoperative infec-
tions

Requesting that patients recall and state what they have been told dur-
ing the informed consent process

Continuous aspiration of subglottic secretions to prevent ventilator-
associated pneumonia

Use of pressure-relieving bedding materials to prevent pressure ulcers

Use of real-time ultrasound guidance during central line placement to
prevent complications

Patient self-management for warfarin to achieve appropriate outpatient
anticoagulation and prevent complications

Appropriate provision of nutrition, with particular emphasis on early
enteral nutrition in critically ill and surgical patients

Use of antibiotic-impregnated central venous catheters to prevent
catheter-related infections

come measure. Every change of this type necessitates a new learn-
ing cycle, and the new environment is often conducive to error.104

Successes and Obstacles to Success

In view of the complexities of health care, taking a systems
approach to safety improvement may seem a daunting endeavor.
Nevertheless, there are a number of cases in which this task has
been successfully accomplished. For the purposes of illustration, it
is worthwhile to review these examples briefly.

Anesthesiologists were among the first physicians to take a sys-
tems approach to patient safety, and their success is irrefutable:
anesthesia-related mortality fell from approximately 2/10,000 to
the current 1/200,000 to 1/300,000'0197—a degree of safety
approaching that advocated for nonmedical industries (i.e., < 3.4
defects or errors/106 products or events).!% This improvement pri-
marily resulted from a broad effort involving teamwork, practice
guidelines, automation, simplification of procedures, and stan-
dardization of equipment and many functions. For instance, before
the anesthesiologists’ safety initiatives, design standards for anes-
thesia machines did not exist. As a result, it was not unusual to
have one machine in which turning a valve in a given direction
would increase gas flow and other machines in which turning it in
the same direction would decrease flow; in fact, both types might
be present in the same hospital. Equipment manufacturers subse-
quently worked together to standardize anesthesia equipment, and
these kinds of arbitrary design variations are no longer seen.

The experience with safety efforts in anesthesiology underscores
the importance of understanding the human-technology interface
and the ergonomics of equipment design.!® To improve patient
safety, it is necessary to understand the devices and techniques
employed, the ways in which individual persons use the technolo-
gy, and the means by which these users interact with other aspects
of the system.!10:111 Similar considerations should be applied to
innovative practices.!12

Examples of successful safety improvement efforts within
surgery include the Northern New England Cardiovascular
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Disease Study Group,!"® Intermountain Health Systems in Utah,
the Maine Medical Assessment Foundation,''* and Quality
Surgical Solutions in Kentucky.!15 These organizations share four
important characteristics: (1) providers responded to practice vari-
ations by participating in outcomes research; (2) voluntary, physi-
cian-initiated interventions were as effective as, if not more effective
than, external regulatory mechanisms in reducing morbidity and
mortality; (3) a systems approach to quality improvement pro-
duced better results than a bad-apple approach; and (4) quality-
improvement programs successfully included groups that other-
wise might have been competitors. None of these efforts increased
liability exposure; often, they reduced it. Because the practice pro-
files were physician-initiated, there was little risk that the findings
would be used to make decisions about credentialing, reimburse-
ment, or contracting.!'* In addition, the funding parties (including
insurers) usually agreed to confidentiality in return for the benefit
associated with voluntary physician involvement. Other notable
safety improvement efforts include the Society for Thoracic
Surgery national database, which is now widely accepted as a
benchmark for quality in cardiac surgery (www.sts.org/sections/
stsnationaldatabase); the Washington State Surgical Clinical Out-
comes Program!16; the New England Colorectal Cancer Quality
Project!!7; and the National Surgical Infection Collaborative.!18

The Veterans Affairs National Surgical Quality Improvement
Program (NSQIP) is another example of a successful safety initia-
tive, achieving a 27% decrease in 30-day mortality after major pro-
cedures and a 45% decrease in morbidity.5 NSQIP found the two
most important risk factors for prolonged hospital stay after major
elective surgery to be (1) intraoperative processes of care and (2)
postoperative adverse events.!!® Other notable findings were that for
many common procedures, there was no significant association
between procedure or specialty volume and 30-day mortality and
that the savings from improved surgical care far exceeded the invest-
ment in the project.120 NSQIP has now expanded into the broader
community under the auspices of the American College of Surgeons
(ACS). It has also been used to validate the AHRQ Patient Safety
Indicators (www.academyhealth.org/2005/ppt/tsilimingras.ppt).

Trauma care also improved after efforts were made to under-
stand and enhance systems of care.!?! Moreover, the perception of
preventability increased in parallel with the appreciation of the
importance of the system.

The conspicuous success of these large-scale examples should
not be allowed to obscure the many successes achieved by smaller-
scale initiatives within single institutions.’8122 In addition to top-
level efforts, individual efforts at safety improvement can and must
occur in accordance with the resources available to each practice
or hospital.

These examples of success are encouraging, but considerable
obstacles to improving patient safety still exist. Specific obstacles
include (1) a residual lack of awareness that a problem exists, (2) a
traditional medical culture based on individual responsibility and
blame (and shame), (3) a perceived vulnerability to legal discovery
and liability, (4) primitive medical information systems, (5) the
time and expense involved in defining and implementing evidence-
based practice, (6) inadequate resources for quality improvement
and error prevention, (7) the local nature of health care, and (8)
the perception of a poor return on investment (i.e., the lack of a
business case).123 Although the need to redefine health care on the
basis of value seems obvious, the current environment still appears
to focus primarily on cost; value (i.e., quality per unit cost) is not
part of the equation.124

One hindrance to improving patient safety is the idea that the
quality improvement methods already available are adequate to

address the problem. The persistence of patient safety problems in
the face of the ongoing use of these methods should be a sufficient
argument for the inadequacy of existing approaches (see below).

Morbidity and mortality (M & M) conferences are perhaps the
most traditional venue for discussion of adverse events, but they fre-
quently do not consider all complications, they are not consistently
well attended, they do not categorize complications systematically,
and they often do not involve extensive debriefing.>>12>127 For
instance, a study that compared NSQIP with traditional M & M
conferences noted that the latter failed to consider about 50% of the
deaths and about 75% of the complications.!28 Furthermore, M &
M conferences tend to be intradepartmental and thus provide little
opportunity for discussion of system problems that involve other
departments (e.g., anesthesiology or nursing). M & M conferences
also typically do not consider near misses (i.e., close calls), even
though such events can identify important actual and potential sys-
tem flaws. Finally, M & M conferences have a tradition of focusing
on the actions of individuals rather than on the circumstances with-
in which the individuals acted. This tradition serves to perpetuate a
defensive attitude among trainees that is counterproductive. It is
possible, however, that a more systematized review process could
improve the value of the M & M conference.129130

The Joint Commission accreditation of hospitals is based on
analyses of safety and quality information (www.jointcommission
report.org). However, it has been observed that the Joint
Commission’s accreditation program lacks the ability to identify
many patient safety problems.13!

Continuing medical education (CME) attempts to focus on the
link between knowledge and quality of patient care. Yet the struc-
tural incentives associated with health care in the United States
lead to highly variable patterns of care and a widespread failure to
implement evidence-based practice.!®?> There is a clear relation
between CME activity and performance on board recertification
examinations,'?> but the actual relation between CME and better
patient care is far more complex. There is evidence to suggest that
performance on cognitive examinations is related to performance
in practice!3%135 and that board -certification is linked with
improved outcomes,'?® but the studies from which this evidence
derives usually have methodologic shortcomings. Systematic
reviews of differences in the impact various CME strategies have
on actual practice change have raised serious concerns about the
value of some current CME."?” The strategies shown to be most
effective for practice change (e.g., reminders, patient-mediated
interventions, outreach visits, opinion leader input, and multifac-
eted activities) place substantial emphasis on performance change
rather than simply on learning.138:139

The purpose of clinical pathways and guidelines is to improve
safety and quality—especially in high-risk procedures—by stan-
dardizing medical processes.!40 The presumed benefits of stan-
dardization notwithstanding, critics of these tools argue that guide-
lines often do not apply to particular patients and can be difficult
to use in patients with other, more urgent medical problems.
Finally, guidelines may become quickly outdated.!*!

Peer review organizations were originally intended as a mecha-
nism for professional self-evaluation but subsequently became sub-
ject to anticompetitive abuse and other undesired consequences.!'#?
The potential for inequity was a particular concern, in that physi-
cians who relinquished privileges on their own initiative might be
treated more leniently than those against whom action was initiat-
ed by a peer review committee. Moreover, the data reviewed by
peer review organizations were often legally discoverable, and this
lack of anonymity and confidentiality tended to deter voluntary
participation. Even when peer review organizations identified
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problems, they were often unable to implement solutions. Peer
review organizations have now been largely supplanted by quality
improvement organizations, though it is not yet clear whether the
latter are substantially more effective. 143,144

Hospital incident reports have much the same shortcomings as
the peer review process. They place limited emphasis on close calls
and tend to lack systematic follow-up. Individuals also may be
reluctant to file reports out of fear that their employment might be
jeopardized or that the reported party might seek retribution.

The present professional liability system is particularly contro-
versial with respect to whether it facilitates or hinders improve-
ments in patient safety. This system has its basis in the traditional
paradigm of surgical care (see below), which holds the individual
surgeon accountable as the “captain of the ship.” This paradigm
has enabled many great achievements in surgical care, but it has
also probably fostered a dangerous sense of infallibility. As a con-
sequence, errors tend to be equated with negligence, and questions
of professional liability tend to involve blaming individuals. Indeed,
the very willingness of professionals to accept responsibility for
their actions makes it convenient to focus more on individual
errors than on collective ones?8; an individual surgeon is a more
satisfactory target for the anger and grief of a patient or family than
a faceless organization would be. This is certainly not to say that
surgeons should avoid responsibility; rather, the point is that focus-
ing on the errors of individual surgeon without addressing flaws in
the underlying system does little to improve health care.

Another notable flaw in the liability process is that judgments of
causality or fault are vulnerable to hindsight bias, which can skew
experts’ assessments of quality of care. This tendency was illustrat-
ed by a study of anesthetic care in which differences in outcome
significantly influenced the perception of negligence, even when
the care provided was equivalent.'¥® Hindsight bias focuses too
narrowly on adverse outcomes and pays insufficient attention to
the processes of care. Yet another defect of the liability process is
that it can be emotionally devastating for physicians (and their
families), 45148 often adversely affecting their problem-solving abil-
ities. To the extent that experience with or fear of a liability action
deters efforts at quality improvement, it is counterproductive.
Defensive medicine, with its attendant costs, adds very little value
to health care.14°

Many believe that major reform of the professional liability sys-
tem is a prerequisite for achieving any significant improvements in
quality. Undoubtedly, tort reform is highly desirable; however, the
real prerequisite for improving identification and correction of sys-
tem failures is the provision of increased protection for privileged
discussion of such failures. The federal Patient Safety and Quality
Improvement Act of 2005 (Public Law 109-41) was enacted for
the purpose of improving patient safety by encouraging voluntary
and confidential reporting of events that adversely affect patients.
This act creates patient safety organizations whose goal is to col-
lect, aggregate, and analyze confidential information reported by
health care providers. It also calls for establishing a network of
patient safety databases as an interactive, evidence-based manage-
ment resource. The act limits the use of this information in crimi-
nal, civil, and administrative proceedings and includes provisions
imposing monetary penalties for violations of confidentiality or
privilege protections. The notion that a reduction in liability con-
cerns may facilitate disclosure and discussion of mistakes is sug-
gested by international comparisons of health care systems. In one
study, patients in New Zealand, which has no-fault medical mal-
practice, were the most likely to report error discussions with their
physicians.2!

It is to be hoped that the tort reform movement and the patient

7able 6 Contrasting Characteristics of Medical
Practice in the 20th and 21st Centuries'’

20th Century Characteristics 21st Century Characteristics

Autonomy

Solo practice
Continuous learning
Infallibility
Knowledge

Teamwork/systems

Group practice

Continuous improvement
Multidisciplinary problem solving
Change

safety movement can seek and find common ground.!3° The
improvements in patient safety achieved by anesthesiologists speak
for the benefits of such an approach. Instead of pushing for laws to
protect them against patients’ lawsuits, anesthesiologists focused
on improving patient safety. As a result, they pay less for malprac-
tice insurance today, in constant dollars, than they did more than
20 years ago.151

Even before the enactment of the Patient Safety Act, the view
that open discussion of medical errors was appropriate appeared to
be gaining adherents.?” Today, there is even more evidence that
such open communication may reduce the likelihood of legal
action and enhance public confidence in health care
providers. 152,153 Unfortunately, some hospitals persist in separating
risk management from quality-assurance issues, to the detriment
of both.!>*

The obvious need for liability reform notwithstanding, there are
issues involved in enhancing safety and quality that are too com-
plex to be addressed solely by changes in the liability system. Major
safety and quality problems exist in nations where professional lia-
bility is not an issue; however, the higher rates of adverse events in
these countries should not be taken as evidence of the benefits of
the current U.S. liability system. Physicians tend to act defensively
even in a no-fault liability system. To minimize such defensiveness,
greater emphasis must be placed on measurement for improve-
ment than on measurement for judgment.!>>15

Challenges to Traditional Surgical Paradigm

Contemporary surgical practice requires that surgeons rethink
the traditional paradigm of surgical practice (see above). The bur-
geoning growth of knowledge, the accompanying increase in spe-
cialization, the expanding role of technology, and the rising com-
plexity of practice are making surgeons more and more dependent
on persons or factors beyond their immediate control. As a result,
surgeons are finding it more and more difficult even to appreciate,
let alone manage, the larger context within which they provide
care. The traditional surgical paradigm, despite its past successes,
is no longer entirely adequate to the task now at hand [see Table
6].157 Paradoxically, surgeons seeking to improve patient safety
must acquire a deeper understanding of patient care systems at the
very time when those systems are becoming increasingly difficult
to understand.

To achieve the requisite understanding, it is necessary to have a
reporting system that collects, tabulates, and analyzes data on the
frequency and nature of both adverse events and near misses.!58
The primary function of a patient safety reporting system should
be to identify both real and potential adverse consequences of
latent flaws and make them visible to others. Once these real and
potential adverse events are identified and made visible, the system
can be redesigned so as to eliminate or minimize them. A good
example of the type of reporting system needed in health care is the
highly successful Aviation Safety Reporting System (ASRS).28%
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A successful reporting system such as the ASRS is typically non-
punitive, confidential (and preferably anonymous), independent,
timely, systems oriented, and responsive.!*® In addition, it includes
expert analysis, meaning that reports are evaluated by persons who
understand the relevant circumstances and are trained to recognize
underlying system-based causes. A successful reporting system
usually also tabulates seemingly rare incidents (including near
misses) even if there seems to be little direct or immediate benefit
to doing so; in addition to their potential value in larger contexts,
such analyses may help institutions predict and thereby avoid
errors and system failures. The absence of a punitive focus reduces
health care workers’ concerns that reports might be used against
them and thus minimizes underreporting.60:160:161 The concerns
about the possible adverse consequences of a reporting system are
quite strong—so much so that many believe that a health care
reporting system can succeed only if legal immunity is available.162
The fear of being sued is widespread among physicians; however,
the perceived risk of being sued is three times greater than the actu-
al risk, and there is no good correlation between hospitals’ claims
ratings and their injury rates.”8

Whether such reporting should be voluntary or mandatory is
still a matter of debate. On one hand, voluntary reporting has a
high inaccuracy rate even when mandated by state or federal regu-
lations. On the other hand, many surgeons believe that mandatory
reporting may increase the pressure to conceal errors rather than
analyze them; that it is unworkable in the current legal system; and
that it may result not in constructive error-reducing solutions but
merely in more punishment or censure.!®?

Some argue that patient safety efforts should focus (at least ini-
tially) on medical injury rather than on medical errors.'*»1%°> A focus
on medical injury recognizes the difficulties of identifying medical
errors and is based on a public health improvement model that has
been useful in addressing other types of injuries; it also recognizes
that most medical injuries are not caused by negligence. Such an
approach may be more compatible with the current liability system
and may help restore physicians’ stature as patient advocates.
Moreover, placing the initial focus on medical errors rather than
injuries might divert attention from other system flaws, with the
result that such flaws go uncorrected. Although ultimately, a suc-
cessful reporting system must focus both on errors and on injuries;
an initial focus on injury may achieve greater initial buy-in from sur-
geons and may therefore be a more pragmatic first step. The issues
associated with reporting errors or injuries must also be distin-
guished from those associated with reporting outcomes to the pub-
lic. The latter type of reports are currently being seen with increas-
ing frequency, but they may have unintended consequences.166

The complexities involved in understanding and improving
health care systems make it likely that patients’ expectations of
improved safety may grow faster than they can be met.167:168 This
potential disparity between expectations and performance may be
further exacerbated by the likelihood that errors have been sub-
stantially underreported.'® A reporting system that is punitive or
not anonymous may discourage appropriate reporting of medical
errors. Underreporting of adverse events is also more likely if side
effects are delayed or unpredictable, if there is a longer survival or
latency interval, or if a patient has been transferred from one facil-
ity to another. In addition, inadequate doses of drugs or anesthet-
ics may not be reported if they cause no immediately evident injury.

Another challenge facing surgeons is how to incorporate current
concepts of performance and error into undergraduate and resi-
dency education.!” The optimal basis for such education might be
an objective-based curriculum that provides defined skills, rules,
and knowledge.>®!"! The blame-and-shame approach must be

eliminated from both the educational setting and the practice
atmosphere. If, instead, educators focus on making residents aware
of their tendencies in the presence of uncertainty, residents (like
pilots) may be able to develop better responses to underspecified
situations. In addition, it is vital to monitor the residents to ensure
that they learn to assess and address knowledge deficits, as well as
acquire healthy and effective techniques for dealing with errors.
Such monitoring will make the learning curve less painful for all
concerned.!”

There is some question as to whether safety improvements are
more likely to result from compliance with standards (i.e., individ-
ual performance) or from improvements in the system. Better
training of individual physicians will certainly improve perfor-
mance, but only so far. For substantial improvements in safety, it is
probably necessary to make use of both approaches.17 If every sys-
tem indeed is perfectly designed to achieve the results it gets, the
obvious conclusion is that to obtain the desired results, it is neces-
sary to change the system. Determining what form the new system
should take is a critical step.124174

Conclusion

Reducing adverse events during the course of medical care is a
dauntingly complex topic, and the progress made in reducing such
errors has, in many cases, been disappointingly slow. Roughly a
century ago, surgeons were called on to report their results, but
over the intervening years, this call largely went unheeded.!7> It
must be said, however, that at the beginning of the 20th century,
the basic principles of human performance and error were not as
well understood as they currently are, and the tools necessary for
systems analysis did not exist. A further difference between then
and now is the increase in public awareness of safety issues, as well
as the potential consequences of this awareness.>!76 For instance,
the growing concern about safety is changing the way in which
patients select providers: there has been a substantial increase in the
percentage of patients who would choose a highly rated surgeon
whom they had not seen before over a less highly rated surgeon
whom they had seen before (www.ahrq.gov/qual/kfthigh00.htm).
Improving patient safety thus becomes a matter of self-interest for
the provider. It also may have a direct bearing on the maintenance
of physicians’ social contract with their patients.

The systems approach to improving patient safety is based on
three principles: (1) human error, as an inherent aspect of human
work, is unavoidable; (2) faulty systems allow human error to injure
patients; and (3) systems can be designed that prevent or detect
human error before such injuries occur.177:178 Support for a systems
approach to patient safety will come from patients, purchasers from
both the public and the private sector, professional societies, and
specialty boards.179 It is crucial for all these parties to acknowledge
that most medical errors are attributable to system flaws rather
than incompetence or neglect. It is also essential to recognize that
the current systems of surgical care are shaped by the larger system
within which all these parties interact. This means that any worth-
while effort to improve such systems is likely to require substantial
collaboration among the parties involved,!8 as well as significant
change in the larger system. Physicians, with their history of patient
advocacy and scientific innovation, are in the best position to pro-
vide the leadership necessary for such changes.’8:155 To restore the
public’s trust in the health care system, safety and quality must be
made high priorities,!8! and transparency must be ensured.!82 If
physicians do not take the opportunity to lead the movement to
improve the safety and quality of care, they may anticipate further
erosion of public trust and further loss of professional autonomy.
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