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Preface

o Err Is Human: Building a Safer Health System. The title of this

report encapsulates its purpose. Human beings, in all lines of work,

make errors. Errors can be prevented by designing systems that make
it hard for people to do the wrong thing and easy for people to do the right
thing. Cars are designed so that drivers cannot start them while in reverse
because that prevents accidents. Work schedules for pilots are designed so
they don’t fly too many consecutive hours without rest because alertness and
performance are compromised.

In health care, building a safer system means designing processes of care
to ensure that patients are safe from accidental injury. When agreement has
been reached to pursue a course of medical treatment, patients should have
the assurance that it will proceed correctly and safely so they have the best
chance possible of achieving the desired outcome.

This report describes a serious concern in health care that, if discussed
at all, is discussed only behind closed doors. As health care and the system
that delivers it become more complex, the opportunities for errors abound.
Correcting this will require a concerted effort by the professions, health care
organizations, purchasers, consumers, regulators and policy-makers. Tradi-
tional clinical boundaries and a culture of blame must be broken down. But
most importantly, we must systematically design safety into processes of care.

This report is part of larger project examining the quality of health care

ix
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X PREFACE

in America and how to achieve a threshold change in quality. The committee
has focused its initial attention on quality concerns that fall into the category
of medical errors. There are several reasons for this. First, errors are respon-
sible for an immense burden of patient injury, suffering and death. Second,
errors in the provision of health services, whether they result in injury or
expose the patient to the risk of injury, are events that everyone agrees just
shouldn’t happen. Third, errors are readily understandable to the American
public. Fourth, there is a sizable body of knowledge and very successful
experiences in other industries to draw upon in tackling the safety problems
of the health care industry. Fifth, the health care delivery system is rapidly
evolving and undergoing substantial redesign, which may introduce im-
provements, but also new hazards. Over the next year, the committee will be
examining other quality issues, such as problems of overuse and underuse.

The Quality of Health Care in America project is largely supported with
income from an endowment established within the IOM by the Howard
Hughes Medical Institute and income from an endowment established for
the National Research Council by the Kellogg Foundation. The Common-
wealth Fund provided generous support for a workshop to convene medi-
cal, nursing and pharmacy professionals for input into this specific report.
The National Academy for State Health Policy assisted by convening a focus
group of state legislative and regulatory leaders to discuss patient safety.

Thirty-eight people were involved in producing this report. The Sub-
committee on Creating an External Environment for Quality, under the di-
rection of J. Cris Bisgard and Molly Joel Coye, dealt with a series of complex
and sensitive issues, always maintaining a spirit of compromise and respect.
Additionally the Subcommittee on Designing the Health System of the 21st
Century, under the direction of Donald Berwick, had to balance the chal-
lenges faced by health care organizations with the need to continually push
out boundaries and not accept limitations. Lastly, under the direction of
Janet Corrigan, excellent staff support has been provided by Linda Kohn,
Molla Donaldson, Tracy McKay, and Kelly Pike.

At some point in our lives, each of us will probably be a patient in the
health care system. It is hoped that this report can serve as a call to action
that will illuminate a problem to which we are all vulnerable.

William C. Richardson, Ph.D.
Chair
November 1999
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Foreword

his report is the first in a series of reports to be produced by the

Quality of Health Care in America project. The Quality of Health

Care in America project was initiated by the Institute of Medicine in

June 1998 with the charge of developing a strategy that will result in a thresh-
old improvement in quality over the next ten years.

Under the direction of Chairman William C. Richardson, the Quality of
Health Care in America Committee is directed to:

¢ review and synthesize findings in the literature pertaining to the qual-
ity of care provided in the health care system;

¢ develop a communications strategy for raising the awareness of the
general public and key stakeholders of quality of care concerns and oppor-
tunities for improvement;

e articulate a policy framework that will provide positive incentives to
improve quality and foster accountability;

e identify characteristics and factors that enable or encourage provid-
ers, health care organizations, health plans and communities to continuously
improve the quality of care; and

e develop a research agenda in areas of continued uncertainty.

This first report on patient safety addresses a serious issue affecting the

xi
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xt1 FOREWORD

quality of health care. Future reports in this series will address other quality-
related issues and cover areas such as re-designing the health care delivery
system for the 21st Century, aligning financial incentives to reward quality
care and the critical role of information technology as a tool for measuring
and understanding quality. Additional reports will be produced throughout
the coming year.

The Quality of Health Care in America project continues IOM’s long-
standing focus on quality of care issues. The IOM National Roundtable on
Health Care Quality described how variable the quality of health care is in
this country and highlighted the urgent need for improving it. A recent re-
port issued by the IOM National Cancer Policy Board concluded that there
is a wide gulf between ideal cancer care and the reality that many Americans
experience with cancer care.

The IOM will continue to call for a comprehensive and strong response
to this most urgent issue facing the American people. This current report on
patient safety further reinforces our conviction that we cannot wait any
longer.

Kenneth I. Shine, M.D.
President, Institute of Medicine
November 1999
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Executive
Summary

he knowledgeable health reporter for the Boston Globe, Betsy

Lehman, died from an overdose during chemotherapy. Willie King

had the wrong leg amputated. Ben Kolb was eight years old when he
died during “minor” surgery due to a drug mix-up.!

These horrific cases that make the headlines are just the tip of the ice-
berg. Two large studies, one conducted in Colorado and Utah and the other
in New York, found that adverse events occurred in 2.9 and 3.7 percent of
hospitalizations, respectively.? In Colorado and Utah hospitals, 6.6 percent
of adverse events led to death, as compared with 13.6 percent in New York
hospitals. In both of these studies, over half of these adverse events resulted
from medical errors and could have been prevented.

When extrapolated to the over 33.6 million admissions to U.S. hospitals
in 1997, the results of the study in Colorado and Utah imply that at least
44,000 Americans die each year as a result of medical errors.?> The results of
the New York Study suggest the number may be as high as 98,000.* Even
when using the lower estimate, deaths due to medical errors exceed the
number attributable to the 8th-leading cause of death.” More people die in
a given year as a result of medical errors than from motor vehicle accidents
(43,458), breast cancer (42,297), or AIDS (16,516).6

Total national costs (lost income, lost household production, disability
and health care costs) of preventable adverse events (medical errors result-

1
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ing in injury) are estimated to be between $17 billion and $29 billion, of
which health care costs represent over one-half.”

In terms of lives lost, patient safety is as important an issue as worker
safety. Every year, over 6,000 Americans die from workplace injuries.® Medi-
cation errors alone, occurring either in or out of the hospital, are estimated
to account for over 7,000 deaths annually.’

Medication-related errors occur frequently in hospitals and although
not all result in actual harm, those that do, are costly. One recent study
conducted at two prestigious teaching hospitals, found that about two out
of every 100 admissions experienced a preventable adverse drug event, re-
sulting in average increased hospital costs of $4,700 per admission or about
$2.8 million annually for a 700-bed teaching hospital.’ If these findings are
generalizable, the increased hospital costs alone of preventable adverse drug
events affecting inpatients are about $2 billion for the nation as a whole.

These figures offer only a very modest estimate of the magnitude of the
problem since hospital patients represent only a small proportion of the
total population at risk, and direct hospital costs are only a fraction of total
costs. More care and increasingly complex care is provided in ambulatory
settings. Outpatient surgical centers, physician offices and clinics serve thou-
sands of patients daily. Home care requires patients and their families to use
complicated equipment and perform follow-up care. Retail pharmacies play
a major role in filling prescriptions for patients and educating them about
their use. Other institutional settings, such as nursing homes, provide a broad
array of services to vulnerable populations. Although many of the available
studies have focused on the hospital setting, medical errors present a prob-
lem in any setting, not just hospitals.

Errors are also costly in terms of opportunity costs. Dollars spent on
having to repeat diagnostic tests or counteract adverse drug events are dol-
lars unavailable for other purposes. Purchasers and patients pay for errors
when insurance costs and copayments are inflated by services that would
not have been necessary had proper care been provided. It is impossible for
the nation to achieve the greatest value possible from the billions of dollars
spent on medical care if the care contains errors.

But not all the costs can be directly measured. Errors are also costly in
terms of loss of trust in the system by patients and diminished satisfaction by
both patients and health professionals. Patients who experience a longer
hospital stay or disability as a result of errors pay with physical and psycho-
logical discomfort. Health care professionals pay with loss of morale and
frustration at not being able to provide the best care possible. Employers
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and society, in general, pay in terms of lost worker productivity, reduced
school attendance by children, and lower levels of population health status.

Yet silence surrounds this issue. For the most part, consumers believe
they are protected. Media coverage has been limited to reporting of anec-
dotal cases. Licensure and accreditation confer, in the eyes of the public, a
“Good Housekeeping Seal of Approval.” Yet, licensing and accreditation
processes have focused only limited attention on the issue, and even these
minimal efforts have confronted some resistance from health care organiza-
tions and providers. Providers also perceive the medical liability system as a
serious impediment to systematic efforts to uncover and learn from errors.™

The decentralized and fragmented nature of the health care delivery
system (some would say “nonsystem”) also contributes to unsafe conditions
for patients, and serves as an impediment to efforts to improve safety. Even
within hospitals and large medical groups, there are rigidly-defined areas of
specialization and influence. For example, when patients see multiple pro-
viders in different settings, none of whom have access to complete informa-
tion, it is easier for something to go wrong than when care is better coordi-
nated. At the same time, the provision of care to patients by a collection of
loosely affiliated organizations and providers makes it difficult to implement
improved clinical information systems capable of providing timely access to
complete patient information. Unsafe care is one of the prices we pay for not
having organized systems of care with clear lines of accountability.

Lastly, the context in which health care is purchased further exacerbates
these problems. Group purchasers have made few demands for improve-
ments in safety.’> Most third party payment systems provide little incentive
for a health care organization to improve safety, nor do they recognize and
reward safety or quality.

The goal of this report is to break this cycle of inaction. The status quo is
not acceptable and cannot be tolerated any longer. Despite the cost pres-
sures, liability constraints, resistance to change and other seemingly insur-
mountable barriers, it is simply not acceptable for patients to be harmed by
the same health care system that is supposed to offer healing and comfort.
“First do no harm” is an often quoted term from Hippocrates.!* Everyone
working in health care is familiar with the term. At a very minimum, the
health system needs to offer that assurance and security to the public.

A comprehensive approach to improving patient safety is needed. This
approach cannot focus on a single solution since there is no “magic bullet”
that will solve this problem, and indeed, no single recommendation in this
report should be considered as zhe answer. Rather, large, complex problems

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/9728

To Err Is Human: Building a Safer Health System

4 TO ERR IS HUMAN

require thoughtful, multifaceted responses. The combined goal of the rec-
ommendations is for the external environment to create sufficient pressure
to make errors costly to health care organizations and providers, so they are
compelled to take action to improve safety. At the same time, there is a need
to enhance knowledge and tools to improve safety and break down legal and
cultural barriers that impede safety improvement. Given current knowledge
about the magnitude of the problem, the committee believes it would be
irresponsible to expect anything less than a 50 percent reduction in errors
over five years.

In this report, safety is defined as freedom from accidental injury. This
definition recognizes that this is the primary safety goal from the patient’s
perspective. Error is defined as the failure of a planned action to be com-
pleted as intended or the use of a wrong plan to achieve an aim. According
to noted expert James Reason, errors depend on two kinds of failures: either
the correct action does not proceed as intended (an error of execution) or
the original intended action is not correct (an error of planning)."* Errors
can happen in all stages in the process of care, from diagnosis, to treatment,
to preventive care.

Not all errors result in harm. Errors that do result in injury are some-
times called preventable adverse events. An adverse event is an injury result-
ing from a medical intervention, or in other words, it is not due to the under-
lying condition of the patient. While all adverse events result from medical
management, not all are preventable (i.e., not all are attributable to errors).
For example, if a patient has surgery and dies from pneumonia he or she got
postoperatively, it is an adverse event. If analysis of the case reveals that the
patient got pneumonia because of poor hand washing or instrument clean-
ing techniques by staff, the adverse event was preventable (attributable to an
error of execution). But the analysis may conclude that no error occurred
and the patient would be presumed to have had a difficult surgery and re-
covery (not a preventable adverse event).

Much can be learned from the analysis of errors. All adverse events
resulting in serious injury or death should be evaluated to assess whether
improvements in the delivery system can be made to reduce the likelihood
of similar events occurring in the future. Errors that do not result in harm
also represent an important opportunity to identify system improvements
having the potential to prevent adverse events. Preventing errors means de-
signing the health care system at all levels to make it safer. Building safety
into processes of care is a more effective way to reduce errors than blaming
individuals (some experts, such as Deming, believe improving processes is
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the only way to improve quality!®). The focus must shift from blaming indi-
viduals for past errors to a focus on preventing future errors by designing
safety into the system. This does not mean that individuals can be careless.
People must still be vigilant and held responsible for their actions. But when
an error occurs, blaming an individual does little to make the system safer
and prevent someone else from committing the same error.

Health care is a decade or more behind other high-risk industries in its
attention to ensuring basic safety. Aviation has focused extensively on build-
ing safe systems and has been doing so since World War II. Between 1990
and 1994, the U.S. airline fatality rate was less than one-third the rate experi-
enced in mid century.'® In 1998, there were no deaths in the United States in
commercial aviation. In health care, preventable injuries from care have been
estimated to affect between three to four percent of hospital patients.!” Al-
though health care may never achieve aviation’s impressive record, there is
clearly room for improvement.

To err is human, but errors can be prevented. Safety is a critical first step
in improving quality of care. The Harvard Medical Practice Study, a seminal
research study on this issue, was published almost ten years ago; other stud-
ies have corroborated its findings. Yet few tangible actions to improve pa-
tient safety can be found. Must we wait another decade to be safe in our
health system?

RECOMMENDATIONS

The IOM Quality of Health Care in America Committee was formed in
June 1998 to develop a strategy that will result in a threshold improvement
in quality over the next ten years. This report addresses issues related to
patient safety, a subset of overall quality-related concerns, and lays out a
national agenda for reducing errors in health care and improving patient
safety. Although it is a national agenda, many activities are aimed at prompt-
ing responses at the state and local levels and within health care organiza-
tions and professional groups.

The committee believes that although there is still much to learn about
the types of errors committed in health care and why they occur, enough is
known today to recognize that a serious concern exists for patients. Whether
a person is sick or just trying to stay healthy, they should not have to worry
about being harmed by the health system itself. This report is a call to action
to make health care safer for patients.

The committee believes that a major force for improving patient safety
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is the intrinsic motivation of health care providers, shaped by professional
ethics, norms and expectations. But the interaction between factors in the
external environment and factors inside health care organizations can also
prompt the changes needed to improve patient safety. Factors in the exter-
nal environment include availability of knowledge and tools to improve
safety, strong and visible professional leadership, legislative and regulatory
initiatives, and actions of purchasers and consumers to demand safety im-
provements. Factors inside health care organizations include strong leader-
ship for safety, an organizational culture that encourages recognition and
learning from errors, and an effective patient safety program.

In developing its recommendations, the committee seeks to strike a bal-
ance between regulatory and market-based initiatives, and between the roles
of professionals and organizations. No single action represents a complete
answer, nor can any single group or sector offer a complete fix to the prob-
lem. However, different groups can, and should, make significant contribu-
tions to the solution. The committee recognizes that a number of groups are
already working on improving patient safety, such as the National Patient
Safety Foundation and the Anesthesia Patient Safety Foundation.

The recommendations contained in this report lay out a four-tiered ap-
proach:

e establishing a national focus to create leadership, research, tools and
protocols to enhance the knowledge base about safety;

¢ identifying and learning from errors through immediate and strong
mandatory reporting efforts, as well as the encouragement of voluntary ef-
forts, both with the aim of making sure the system continues to be made
safer for patients;

¢ raising standards and expectations for improvements in safety
through the actions of oversight organizations, group purchasers, and pro-
fessional groups; and

e creating safety systems inside health care organizations through the
implementation of safe practices at the delivery level. This level is the ulti-
mate target of all the recommendations.

Leadership and Knowledge

Other industries that have been successful in improving safety, such as
aviation and occupational health, have had the support of a designated
agency that sets and communicates priorities, monitors progress in achiev-
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ing goals, directs resources toward areas of need, and brings visibility to
important issues. Although various agencies and organizations in health care
may contribute to certain of these activities, there is no focal point for rais-
ing and sustaining attention to patient safety. Without it, health care is un-
likely to match the safety improvements achieved in other industries.

The growing awareness of the frequency and significance of errors in
health care creates an imperative to improve our understanding of the prob-
lem and devise workable solutions. For some types of errors, the knowledge
of how to prevent them exists today. In these areas, the need is for wide-
spread dissemination of this information. For other areas, however, addi-
tional work is needed to develop and apply the knowledge that will make
care safer for patients. Resources invested in building the knowledge base
and diffusing the expertise throughout the industry can pay large dividends
to both patients and the health professionals caring for them and produce
savings for the health system.

RECOMMENDATION 4.1 Congtress should create a Center for Pa-
tient Safety within the Agency for Healthcare Research and Quality.
This center should

¢ set the national goals for patient safety, track progress in meet-
ing these goals, and issue an annual report to the President and Con-
gress on patient safety; and

¢ develop knowledge and understanding of errors in health care
by developing a research agenda, funding Centers of Excellence, evalu-
ating methods for identifying and preventing errors, and funding dis-
semination and communication activities to improve patient safety.

To make significant improvements in patient safety, a highly visible cen-
ter is needed, with secure and adequate funding. The Center should estab-
lish goals for safety; develop a research agenda; define prototype safety sys-
tems; develop and disseminate tools for identifying and analyzing errors and
evaluate approaches taken; develop tools and methods for educating con-
sumers about patient safety; issue an annual report on the state of patient
safety, and recommend additional improvements as needed.

The committee recommends initial annual funding for the Center of
$30 to $35 million. This initial funding would permit a center to conduct
activities in goal setting, tracking, research and dissemination. Funding
should grow over time to at least $100 million, or approximately 1% of the
$8.8 billion in health care costs attributable to preventable adverse events.!8
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This initial level of funding is modest relative to the resources devoted to
other public health issues. The Center for Patient Safety should be created
within the Agency for Healthcare Research and Quality because the agency
is already involved in a broad range of quality and safety issues, and has
established the infrastructure and experience to fund research, educational
and coordinating activities.

Identifying and Learning from Errors

Another critical component of a comprehensive strategy to improve pa-
tient safety is to create an environment that encourages organizations to iden-
tify errors, evaluate causes and take appropriate actions to improve perfor-
mance in the future. External reporting systems represent one mechanism to
enhance our understanding of errors and the underlying factors that con-
tribute to them.

Reporting systems can be designed to meet two purposes. They can be
designed as part of a public system for holding health care organizations
accountable for performance. In this instance, reporting is often mandatory,
usually focuses on specific cases that involve serious harm or death, may
result in fines or penalties relative to the specific case, and information about
the event may become known to the public. Such systems ensure a response
to specific reports of serious injury, hold organizations and providers ac-
countable for maintaining safety, respond to the public’s right to know, and
provide incentives to health care organizations to implement internal safety
systems that reduce the likelihood of such events occurring. Currently, at
least twenty states have mandatory adverse event reporting systems.

Voluntary, confidential reporting systems can also be part of an overall
program for improving patient safety and can be designed to complement
the mandatory reporting systems previously described. Voluntary reporting
systems, which generally focus on a much broader set of errors and strive to
detect system weaknesses before the occurrence of serious harm, can pro-
vide rich information to health care organizations in support of their quality
improvement efforts.

For either purpose, the goal of reporting systems is to analyze the infor-
mation they gather and identify ways to prevent future errors from occur-
ring. The goal is not data collection. Collecting reports and not doing any-
thing with the information serves no useful purpose. Adequate resources
and other support must be provided for analysis and response to critical
issues.
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RECOMMENDATION 5.1 A nationwide mandatory reporting sys-
tem should be established that provides for the collection of standard-
ized information by state governments about adverse events that re-
sult in death or serious harm. Reporting should initially be required
of hospitals and eventually be required of other institutional and am-
bulatory care delivery settings. Congress should

¢ designate the National Forum for Health Care Quality Mea-
surement and Reporting as the entity responsible for promulgating
and maintaining a core set of reporting standards to be used by states,
including a nomenclature and taxonomy for reporting;

¢ require all health care organizations to report standardized in-
formation on a defined list of adverse events;

¢ provide funds and technical expertise for state governments to
establish or adapt their current error reporting systems to collect the
standardized information, analyze it and conduct follow-up action as
needed with health care organizations. Should a state choose not to
implement the mandatory reporting system, the Department of Health
and Human Services should be designated as the responsible entity;
and

¢ designate the Center for Patient Safety to:

(1) convene states to share information and expertise, and to
evaluate alternative approaches taken for implementing reporting
programs, identify best practices for implementation, and assess
the impact of state programs; and

(2) receive and analyze aggregate reports from states to identify
persistent safety issues that require more intensive analysis and/or
a broader-based response (e.g., designing prototype systems or
requesting a response by agencies, manufacturers or others).

RECOMMENDATION 5.2 The development of voluntary report-
ing efforts should be encouraged. The Center for Patient Safety should

¢ describe and disseminate information on external voluntary re-
porting programs to encourage greater participation in them and track
the development of new reporting systems as they form;

* convene sponsors and users of external reporting systems to
evaluate what works and what does not work well in the programs,
and ways to make them more effective;

¢ periodically assess whether additional efforts are needed to ad-
dress gaps in information to improve patient safety and to encourage
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health care organizations to participate in voluntary reporting pro-
grams; and

¢ fund and evaluate pilot projects for reporting systems, both
within individual health care organizations and collaborative efforts
among health care organizations.

The committee believes there is a role both for mandatory, public re-
porting systems and voluntary, confidential reporting systems. However, be-
cause of their distinct purposes, such systems should be operated and main-
tained separately. A nationwide mandatory reporting system should be
established by building upon the current patchwork of state systems and by
standardizing the types of adverse events and information to be reported.
The newly established National Forum for Health Care Quality Measure-
ment and Reporting, a public/private partnership, should be charged with
the establishment of such standards. Voluntary reporting systems should
also be promoted and the participation of health care organizations in them
should be encouraged by accrediting bodies.

RECOMMENDATION 6.1 Congress should pass legislation to ex-
tend peer review protections to data related to patient safety and
quality improvement that are collected and analyzed by health care
organizations for internal use or shared with others solely for pur-
poses of improving safety and quality.

The committee believes that information about the most serious adverse
events which result in harm to patients and which are subsequently found to
result from errors should not be protected from public disclosure. However,
the committee also recognizes that for events not falling under this category,
fears about the legal discoverability of information may undercut motiva-
tions to detect and analyze errors to improve safety. Unless such data are
assured protection, information about errors will continue to be hidden and
errors will be repeated. A more conducive environment is needed to encour-
age health care professionals and organizations to identify, analyze, and re-
port errors without threat of litigation and without compromising patients’
legal rights.

Setting Performance Standards and
Expectations for Safety

Setting and enforcing explicit standards for safety through regulatory
and related mechanisms, such as licensing, certification, and accreditation,
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can define minimum performance levels for health care organizations and
professionals. Additionally, the process of developing and adopting stan-
dards helps to form expectations for safety among providers and consumers.
However, standards and expectations are not only set through regulations.
The actions of purchasers and consumers affect the behaviors of health care
organizations, and the values and norms set by health professions influence
standards of practice, training and education for providers. Standards for
patient safety can be applied to health care professionals, the organizations
in which they work, and the tools (drugs and devices) they use to care for
patients.

RECOMMENDATION 7.1 Performance standards and expecta-
tions for health care organizations should focus greater attention on
patient safety.

¢ Regulators and accreditors should require health care organiza-
tions to implement meaningful patient safety programs with defined
executive responsibility.

¢ Public and private purchasers should provide incentives to
health care organizations to demonstrate continuous improvement in
patient safety.

Health care organizations are currently subject to compliance with li-
censing and accreditation standards. Although both devote some attention
to issues related to patient safety, there is opportunity to strengthen such
efforts. Regulators and accreditors have a role in encouraging and support-
ing actions in health care organizations by holding them accountable for
ensuring a safe environment for patients. After a reasonable period of time
for health care organizations to develop patient safety programs, regulators
and accreditors should require them as a minimum standard.

Purchaser and consumer demands also exert influence on health care
organizations. Public and private purchasers should consider safety issues in
their contracting decisions and reinforce the importance of patient safety by
providing relevant information to their employees or beneficiaries. Purchas-
ers should also communicate concerns about patient safety to accrediting
bodies to support stronger oversight for patient safety.

RECOMMENDATION 7.2 Performance standards and expecta-

tions for health professionals should focus greater attention on pa-
tient safety.
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e Health professional licensing bodies should

(1) implement periodic re-examinations and re-licensing of doc-
tors, nurses, and other key providers, based on both competence
and knowledge of safety practices; and

(2) work with certifying and credentialing organizations to de-
velop more effective methods to identify unsafe providers and take
action.

® Professional societies should make a visible commitment to
patient safety by establishing a permanent committee dedicated to
safety improvement. This committee should

(1) develop a curriculum on patient safety and encourage its adop-
tion into training and certification requirements;

(2) disseminate information on patient safety to members through
special sessions at annual conferences, journal articles and editori-
als, newsletters, publications and websites on a regular basis;

(3) recognize patient safety considerations in practice guidelines
and in standards related to the introduction and diffusion of new
technologies, therapies and drugs;

(4) work with the Center for Patient Safety to develop commu-
nity-based, collaborative initiatives for error reporting and analysis
and implementation of patient safety improvements; and

(5) collaborate with other professional societies and disciplines in
a national summit on the professional’s role in patient safety.

Although unsafe practitioners are believed to be few in number, the
rapid identification of such practitioners and corrective action are impor-
tant to a comprehensive safety program. Responsibilities for documenting
continuing skills are dispersed among licensing boards, specialty boards and
professional groups, and health care organizations with little communica-
tion or coordination. In their ongoing assessments, existing licensing, certifi-
cation and accreditation processes for health professionals should place
greater attention on safety and performance skills.

Additionally, professional societies and groups should become active
leaders in encouraging and demanding improvements in patient safety. Set-
ting standards, convening and communicating with members about safety,
incorporating attention to patient safety into training programs and collabo-
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rating across disciplines are all mechanisms that will contribute to creating a
culture of safety.

RECOMMENDATION 7.3 The Food and Drug Administration
(FDA) should increase attention to the safe use of drugs in both pre-
and post-marketing processes through the following actions:

¢ develop and enforce standards for the design of drug packaging
and labeling that will maximize safety in use;

¢ require pharmaceutical companies to test (using FDA-approved
methods) proposed drug names to identify and remedy potential
sound-alike and look-alike confusion with existing drug names; and

¢ work with physicians, pharmacists, consumers, and others to
establish appropriate responses to problems identified through post-
marketing surveillance, especially for concerns that are perceived to
require immediate response to protect the safety of patients.

The FDA's role is to regulate manufacturers for the safety and effective-
ness of their drugs and devices. However, even approved products can
present safety problems in practice. For example, different drugs with simi-
lar sounding names can create confusion for both patients and providers.
Attention to the safety of products in actual use should be increased during
approval processes and in post-marketing monitoring systems. The FDA
should also work with drug manufacturers, distributors, pharmacy benefit
managers, health plans and other organizations to assist clinicians in identi-
fying and preventing problems in the use of drugs.

Implementing Safety Systems in Health Care
Organizations

Experience in other high-risk industries has provided well-under-
stood illustrations that can be used to improve health care safety. However,
health care management and professionals have rarely provided specific,
clear, high-level, organization-wide incentives to apply what has been learned
in other industries about ways to prevent error and reduce harm within their
own organizations. Chief Executive Officers and Boards of Trustees should
be held accountable for making a serious, visible and on-going commitment
to creating safe systems of care.
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RECOMMENDATION 8.1 Health care organizations and the pro-
fessionals affiliated with them should make continually improved pa-
tient safety a declared and serious aim by establishing patient safety
programs with defined executive responsibility. Patient safety pro-
grams should

¢ provide strong, clear and visible attention to safety;

¢ implement non-punitive systems for reporting and analyzing er-
rors within their organizations;

¢ incorporate well-understood safety principles, such as standard-
izing and simplifying equipment, supplies, and processes; and

e establish interdisciplinary team training programs for providers
that incorporate proven methods of team training, such as simulation.

Health care organizations must develop a culture of safety such that
an organization’s care processes and workforce are focused on improving
the reliability and safety of care for patients. Safety should be an explicit
organizational goal that is demonstrated by the strong direction and involve-
ment of governance, management and clinical leadership. In addition, a
meaningful patient safety program should include defined program objec-
tives, personnel, and budget and should be monitored by regular progress
reports to governance.

RECOMMENDATION 8.2 Health care organizations should imple-
ment proven medication safety practices.

A number of practices have been shown to reduce errors in the medi-
cation process. Several professional and collaborative organizations inter-
ested in patient safety have developed and published recommendations for
safe medication practices, especially for hospitals. Although some of these
recommendations have been implemented, none have been universally
adopted and some are not yet implemented in a majority of hospitals. Safe
medication practices should be implemented in all hospitals and health care
organizations in which they are appropriate.

SUMMARY

This report lays out a comprehensive strategy for addressing a serious
problem in health care to which we are all vulnerable. By laying out a con-
cise list of recommendations, the committee does not underestimate the
many barriers that must be overcome to accomplish this agenda. Significant
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changes are required to improve awareness of the problem by the public
and health professionals, to aligh payment systems and the liability system so
they encourage safety improvements, to develop training and education pro-
grams that emphasize the importance of safety and for chief executive offic-
ers and trustees of health care organizations to create a culture of safety and
demonstrate it in their daily decisions.

Although no single activity can offer the solution, the combination of
activities proposed offers a roadmap toward a safer health system. The pro-
posed program should be evaluated after five years to assess progress in
making the health system safer. With adequate leadership, attention and re-
sources, improvements can be made. It may be part of human nature to err,
but it is also part of human nature to create solutions, find better alternatives
and meet the challenges ahead.
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A Comprehensive
Approach to
Improving
Patient Safety

his report proposes a comprehensive approach for reducing medical

errors and improving patient safety. The approach employs market

and regulatory strategies, public and private strategies, and strategies
that are implemented inside health care organizations as well as in their ex-
ternal environment. To achieve a threshold improvement in patient safety,
all of these strategies must be employed in a balanced and complementary
fashion.

This introductory chapter first discusses patient safety within the overall
context of improving quality. The objective of the Quality of Health Care in
America Project is to lay out a strategy for achieving a threshold improve-
ment in quality over the coming decade. Patient safety is one of three do-
mains of quality concerns. A general model of how the external environment
influences health care organizations to improve different domains of quality
is presented and the model is then discussed as it applies to patient safety,
the focus of this first report of the Quality of Health Care in America Com-
mittee. Second, the chapter provides a roadmap to the remainder of the
report by briefly describing the chapters that follow.

17
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PATIENT SAFETY:
A CRITICAL COMPONENT OF QUALITY

A general model of the influence of the environment on quality, as
shown in Figure 1.1, contains two primary dimensions. The first dimension
identifies domains of quality. These include: safe care, practice that is con-
sistent with current medical knowledge and customization. The second di-
mension identifies forces in the external environment that can drive quality
improvement in the delivery system. These have been grouped into two
broad categories: regulatory/legislative activities, and economic and other
Incentives.

Safety, the first domain of quality, refers to “freedom from accidental
injury.” This definition is stated from the patient’s perspective. As discussed
in chapter 2 of this report, health care is not as safe as it should be.

The second domain refers to the provision of services in a manner that is
consistent with current medical knowledge and best practices. Currently,

Economic and

RN Other Incentives
EXTERNAL e
DRIVERS .
Regulation and el
Legislation L R

DOMAINS OF QUALITY (Care Processes)

Safe Practice Consistent with Customization
Current Medical Knowledge

External Drivers: Two categories of factors that can influence quality improvement—regulation and
legislation, and economic and other incentives such as actions by purchasers and consumers or

professional and community values.
Safe: Freedom from accidental injury. Requires a larger role for regulation and oversight authority.

Practice Consistent with Current Medical Knowledge: Best practices, incorporating evidence-
based medicine.

Customization: Meeting customer-specific values and expectations. Requires a larger role for
creative, continuous improvement and innovation within organizations and marketplace reward.

FIGURE 1.1 A general model of the influence of the external environment on quality.
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there is a great deal of variability in medical practice and, oftentimes, a lack
of adherence to medical standards based on scientific evidence.!

The third domain exemplifies the ability to meet customer-specific val-
ues and expectations, permitting the greatest responsiveness to individual
values and preferences and maximum personalization or customization of
care. Strong policy directives are difficult to implement in this area because
of the variety of individual needs and preferences.

Previous work by the IOM categorized quality problems into misuse
(avoidable complications that prevent patients from receiving full potential
benefit of a service), overuse (potential for harm from the provision of a
service exceeds the possible benefit) and underuse (failure to provide a ser-
vice that would have produced a favorable outcome for the patient).? Within
this framework, issues of misuse are most likely to be addressed under safety
concerns. Issues of overuse and underuse are most likely to be addressed
under the domain of practice consistent with current medical knowledge.

Activities in the external environment are grouped under two general
categories: (1) regulation and legislative action and (2) economic and other
incentives (or barriers). Regulation and legislation include any form of pub-
lic policy or legal influence, such as licensing or the liability system. Eco-
nomic and other incentives constitute a broad category that includes the
collective and individual actions of purchasers and consumers, the norms
and values of health professionals, and the social values of the nation and
local communities.

Regulation and legislative action can influence quality in health care or-
ganizations in two ways. First, it can empower the chief executive officer
and governance of health care organizations to take action internally to im-
prove quality. It provides a call to action from the external environment that
requires a response inside the organization, and lack of an appropriate re-
sponse generally results in certain sanctions. Second, it requires a// health
care organizations to make minimum investments in systems for quality, thus
creating a more level playing field throughout the industry. It should also be
noted, however, that regulation and legislation can also create disincentives
for quality, such as lax or conflicting standards.

Marketplace incentives direct the values, culture, and priorities of health
care organizations and reward performance beyond the minimum. One way
this can happen is by purchasers and consumers requesting and using infor-
mation to direct their business to the best organizations and providers in a
community. Both public and private purchasers can be a strong influence,
although public purchasers (especially the Health Care Financing Adminis-
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tration) are perceived as a potentially stronger force because of the size of
the population they cover as a single purchaser and also because of the addi-
tional demands they can bring through conditions of participation and other
oversight responsibilities. In health care, efforts to make comparative per-
formance data available in the public domain to assist purchasers and con-
sumers in identifying high quality providers are just starting to emerge
through activities such as the Health Plan Employer Data and Information
Set (HEDIS) of the National Committee for Quality Assurance (NCQA)
and the Consumer Assessment of Health Plans (CAHPs) survey from the
Agency for Healthcare Research and Quality (AHRQ).

Although purchasing activities are a major component of the market-
place, health care is not driven by only economic factors. Incentives come
from other directions as well, including the norms, values and standards of
health professionals and social values of communities. Professional groups,
such as medical societies, specialty groups and associations, play a role in
defining norms and standards of practice, and setting expectations and val-
ues, beginning with training and education and continuing into practice.
Such standards and values not only influence the members of a profession,
but also the expectations of consumers and others. Additionally, health pro-
fessionals and health care organizations are expected to respond to social
demands, such as caring for the uninsured or working collaboratively to
improve health status in local communities. Media, advocacy, and others
also influence organizational and professional behavior, but do so indirectly,
often working through other parties that have direct influence, such as pur-
chasers and consumers.

Activities in the external environment interact with each other in vari-
ous ways for the different domains of quality. As noted by the curve in Fig-
ure 1.1, the committee believes regulation and legislation play a particularly
important role in assuring a basic level of safety for everyone using the health
system. Economic, professional and other incentives can, and should, rein-
force that priority. On the other hand, the customization of care to meet
individual needs and preferences is more driven by economic and other in-
centives, with regulation and legislation potentially playing a supportive or
enabling role. Encouraging practice consistent with current medical knowl-
edge is reflected as a joint responsibility.

The committee believes that a basic level of safety should be assured for
all who use the health system and a strong regulatory component is critical
to accomplishing this goal. In most industries, ensuring safety is a traditional
role of public policy, enforced through regulation. A regulatory authority
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generally defines minimum levels of capability or expected performance.
Through some type of monitoring mechanism (e.g., surveillance system,
complaint or reporting system, inspections), problems can be identified and
corrective action taken to maintain the minimum levels of performance.

However, the committee recognizes that regulation alone will not be
sufficient for achieving a significant improvement in patient safety. Careful
alignment of regulatory, economic, professional and other incentives in the
external environment is critical if significant improvements in safety are to
occur. In developing its recommendations, the committee sought a careful
balance between the regulatory/legislative influences and the influence of
economic and other incentives. The precise balance that will prove most
successful in achieving safety improvements is unknown. Ongoing evalua-
tion should assess whether the proper balance has been achieved relative to
safety or if refinement is needed.

The committee’s strategy for improving patient safety is for the external
environment to create sufficient pressure to make errors so costly in terms of
ability to conduct business in the marketplace, market share and reputation
that the organization zust take action. The cost should be high enough that
organizations and professionals invest the attention and resources necessary
to improve safety. Such external pressures are virtually absent in health care
today. The actions of regulatory bodies, group purchasers, consumers and
professional groups are all critical to achieving this goal. At the same time,
investments in an adequate knowledge base and tools to improve safety are
also important to assist health care organizations in responding to this chal-
lenge.

ORGANIZATION OF THE REPORT

Following is a brief description of each of the remaining chapters in the
report. As a whole, these chapters lay out a rationale for taking strong ac-
tions to improve patient safety; a comprehensive strategy for leveraging the
actions of regulators, purchasers, consumers, and professionals; and a plan
to bolster the knowledge base and tools necessary to improve patient safety.

Chapter 2 of this report, Errors in Health Care: A Leading Cause of
Death and Injury, reviews the literature on errors to assess current under-
standing of the magnitude of the problem and identifies a number of issues
that inhibit attention to patient safety. A general lack of information on and
awareness of errors in health care by purchasers and consumers makes it
impossible for them to demand better care. The culture of medicine creates
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an expectation of perfection and attributes errors to carelessness or incom-
petence. Liability concerns discourage the surfacing of errors and communi-
cation about how to correct them. The lack of explicit and consistent stan-
dards for patient safety creates gaps in licensing and accreditation and lets
health care organizations function without some of the basic safety systems
in place. The lack of any agency or organization with primary responsibility
for patient safety prevents the dissemination of any cohesive message about
patient safety. Given the gaps in the external environment, it should come as
no surprise that the health care delivery system is not as responsive as it
could be to concerns about patient safety. The external environment is not
creating any requirement or demand for the delivery system to reduce medi-
cal errors and improve the safety of patients.

Chapter 3, Why Do Errors Happen?, offers a discussion of several con-
cepts in patient safety, including a number of definitions for terms used
throughout this report. The chapter describes leading theory on why acci-
dents happen and the types of errors that occur. It also explores why some
systems are safer than others and the contribution of human factors prin-
ciples to designing safer systems.

Chapters 4 through 8 of the report lay out a set of actions that the exter-
nal environment can take to increase attention by the delivery system to
issues of patient safety. They also identify a set of actions that the delivery
system can pursue in response. The combination of proposed strategies seeks
to build a national focus on patient safety, make more and better informa-
tion available, set explicit standards for patient safety, and identify how
health care organizations can put safety systems into practice.

Chapter 4, Building Leadership and Knowledge to Improve Patient
Safety, discusses the need for a focal point for patient safety. The lack of a
clear focal point makes it difficult to define priorities, call for action where
needed, or produce a consistent message about safety. Other high-risk in-
dustries can identify an agency or organization with accountability for moni-
toring and communicating about safety problems. No such focal point ex-
ists in health care. The chapter discusses the role of national leadership to
set aims and to track progress over time in achieving these aims, the need to
develop and fund a safety agenda, and approaches for improving dissemina-
tion and outreach about safety to the marketplace and to regulators and
policy makers.

Chapter 5, Error Reporting Systems, discusses reporting systems as one
means for obtaining information about medical errors. A number of public
and private reporting systems currently exist, some focused on very specific
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issues, such as medications, and others are more broad based. However,
collecting reports on errors is only part of the picture. Analyzing and using
the information is how improvements can occur. This chapter discusses the
role and purpose of error reporting systems, how to maximize the availabil-
ity and use of reports, and the contribution of existing reporting systems.

Chapter 6, Protecting Voluntary Error Reporting Systems from Legal
Discovery, identifies the legal constraints on protecting data submitted to
voluntary reporting systems. Health care organizations are concerned that
sharing information about medical errors will expose them to litigation. The
unwillingness to share such information means that errors remain hidden
and the same errors may be repeated in different organizations. The chapter
discusses the legal and practical options available for protecting data to let
providers and health care organizations more openly discuss issues related
to medical error and patient safety so that errors can be prevented before
they result in serious harm or death.

Chapter 7, Setting Performance Standards and Expectations for Safety,
discusses the need for explicit and consistent standards for patient safety.
Such standards not only define minimum expected levels of performance,
but also set expectations for purchasers and consumers. The roles of licens-
ing and accrediting bodies are discussed relative to standards for health care
organizations, professionals, and drugs and medical devices. The roles of
purchasers and professional groups in setting expectations are also dis-
cussed.

Chapter 8, Creating Safety Systems in Health Care Organizations, dis-
cusses actions within the delivery system to improve patient safety. The goal
for improving patient safety is to affect the delivery of care. Health care
organizations have to make certain that systems are in place to ensure pa-
tient safety, but they also have to build in mechanisms for learning about
safety concerns and for continuous improvement. The chapter discusses the
importance of an organizational commitment to safety and the need to in-
corporate safety principles into operational processes.

Before proceeding further, it is useful to identify what this report is zot.
Three distinct issues that have been raised during various discussions on
patient safety are not addressed here. First, the committee recognizes that a
major force for improving patient safety is intrinsic motivation, that is, it is
driven by the values and attitudes of health professionals and health care
organizations. This report, however, focuses primarily on the external envi-
ronment and the policy and market strategies that can be employed to en-
courage actions by health professionals and health care organizations. It is
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hoped that actions in the external environment will lead to implementation
of a specific set of actions within health care organizations. Although some
health care organizations are already implementing the recommended ac-
tions absent any incentives from the external environment, the external en-
vironment can motivate a broader response.

Second, worker safety is often linked with patient safety. If workers are
safer in their jobs, patients will be safer also. Sometimes, the actions needed
to improve patient safety are ones that would also improve worker safety.
Procedures for avoiding needlesticks or limiting long work hours are aimed
at protecting workers but can also protect patients. Thus, although worker
safety is not the focus of this report, the committee believes that creating a
safe environment for patients will go a long way in addressing issues of
worker safety as well.

The third issue is that of access to care. This report is focused on making
the delivery of care safer for patients who have access to and are using the
health care system. Safe care is an important part of quality care. Although
safe care does not guarantee quality, it is a necessary prerequisite for the
delivery of high-quality care. However, the committee also recognizes the
relationship that exists between access and quality. When someone needs
medical care, the worst quality is no care at all.

Access continues to be threatened in today’s health care marketplace.
For many people the lack of insurance creates a significant barrier to access.
The uninsured typically use fewer services than the insured, are more likely
to report having cost and access problems, and are less likely to believe that
they receive excellent care.> However, access is not just a concern of the
uninsured. Even people with insurance are growing uneasy about their ac-
cess to care. Employers are reducing coverage for workers and their depen-
dents.* Inadequate coverage compromises access and creates inequities be-
tween those who have complete coverage and full access and those who
have partial coverage and partial access. Insufficient coverage also creates
concerns about the affordability of care, either because services are not cov-
ered at all or because significant out-of-pocket payments, such as
copayments and deductibles, are involved. Although financial burden is a
significant barrier to access, other factors interfere as well, such as poor
transportation, language, and cultural barriers.

When access to care is threatened, the ability to make a threshold change
in quality is also threatened. Although it is not being addressed in this re-
port, those dealing with overall quality concerns will also have to consider
problems of access.
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Errors in Health Care:
A Leading Cause of
Death and Injury

ealth care is not as safe as it should be. A substantial body of evi-
dence points to medical errors as a leading cause of death and
injury.

e Sizable numbers of Americans are harmed as a result of medical er-
rors. Two studies of large samples of hospital admissions, one in New York
using 1984 data and another in Colorado and Utah using 1992 data, found
that the proportion of hospital admissions experiencing an adverse event,
defined as injuries caused by medical management, were 2.9 and 3.7 per-
cent,! respectively. The proportion of adverse events attributable to errors
(i.e., preventable adverse events) was 58 percent in New York, and 53 per-
cent in Colorado and Utah.?

e Preventable adverse events are a leading cause of death in the United
States. When extrapolated to the over 33.6 million admissions to U.S. hospi-
tals in 1997, the results of these two studies imply that at least 44,000 and
perhaps as many as 98,000 Americans die in hospitals each year as a result of
medical errors? Even when using the lower estimate, deaths in hospitals
due to preventable adverse events exceed the number attributable to the
8th-leading cause of death.# Deaths due to preventable adverse events ex-
ceed the deaths attributable to motor vehicle accidents (43,458), breast can-
cer (42,297) or AIDS (16,516).°

26
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e Total national costs (lost income, lost household production, disabil-
ity, health care costs) are estimated to be between $37.6 billion and $50
billion for adverse events and between $17 billion and $29 billion for pre-
ventable adverse events.® Health care costs account for over one-half of the
total costs. Even when using the lower estimates, the total national costs
associated with adverse events and preventable adverse events represent ap-
proximately 4 percent and 2 percent, respectively, of national health expen-
ditures in 1996.7 In 1992, the direct and indirect costs of adverse events
were slightly higher than the direct and indirect costs of caring for people
with HIV and AIDS.3

e In terms of lives lost, patient safety is as important an issue as worker
safety. Although more than 6,000 Americans die from workplace injuries
every year,?!% in 1993 medication errors are estimated to have accounted for
about 7,000 deaths.!! Medication errors account for one out of 131 outpa-
tient deaths and one out of 854 inpatient deaths.

® Medication-related errors occur frequently in hospitals; not all result
in actual harm, but those that do are costly. One recent study conducted at
two prestigious teaching hospitals found that almost two percent of admis-
sions experienced a preventable adverse drug event, resulting in average
increased hospital costs of $4,700 per admission or about $2.8 million annu-
ally for a 700-bed teaching hospital.!? If these findings are generalizable, the
increased hospital costs alone of preventable adverse drug events affecting
inpatients are about $2 billion for the nation as a whole.

e Hospital patients represent only a fraction of the total population at
risk of experiencing a medication-related error. In 1998, nearly 2.5 billion
prescriptions were dispensed by U.S. pharmacies at a cost of about $92 bil-
lion.’> Numerous studies document errors in prescribing medications,!*1>
dispensing by pharmacists,'® and unintentional nonadherence on the part of
the patient.'” Medication errors have the potential to increase as a major
contributor to avoidable morbidity and mortality as new medications are
introduced for a wider range of indications.

This chapter provides a summary of findings in the literature on the

frequency and cost of health care errors and the factors that contribute to
their occurrence.

INTRODUCTION

Although the literature pertaining to errors in health care has grown
steadily over the last decade and some notable studies are particularly strong
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methodologically, we do not yet have a complete picture of the epidemiol-
ogy of errors. Many studies focus on patients experiencing injury and pro-
vide valuable insight into the magnitude of harm resulting from errors. Other
studies, more limited in number, focus on the occurrence of errors, both
those that result in harm and those that do not (sometimes called “near
misses”). More is known about errors that occur in hospitals than in other
health care delivery settings.

Synthesizing and interpreting the findings in the literature pertaining to
errors in health care is complicated due to the absence of standardized no-
menclature. For purposes of this report, the terms error and adverse event
are defined as follows:

An ervor is defined as the failure of a planned action to be completed as
intended (i.e., error of execution) or the use of a wrong plan to achieve an aim
(i.e., error of planning).'®

An adverse event is an injury caused by medical management rather than
the underlying condition of the patient. An adverse event attributable to error
is a “preventable adverse event.”'® Negligent adverse events represent a subset
of preventable adverse events that satisfy legal criteria used in determining
negligence (i.e., whether the care provided failed to meet the standard of care
reasonably expected of an average physician qualified to take care of the pa-
tient in question).*°

When a study in the literature has used a definition that deviates from the
above definitions, it is noted below.

Medication-related error has been studied extensively for several rea-
sons: it is one of the most common types of error, substantial numbers of
individuals are affected, and it accounts for a sizable increase in health care
costs.?1=> There are also methodologic issues: (1) prescription drugs are
widely used, so it is easy to identify an adequate sample of patients who
experience adverse drug events; (2) the drug prescribing process provides
good documentation of medical decisions, and much of this documentation
resides in automated, easily accessible databases; and (3) deaths attributable
to medication errors are recorded on death certificates. There are probably
other areas of health care delivery that have been studied to a lesser degree
but may offer equal or greater opportunity for improvement in safety.

Efforts to assess the importance of various types of errors are currently
hampered by the lack of a standardized taxonomy for reporting adverse
events, errors, and risk factors.24? A limited number of studies focus di-
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rectly on the causes of adverse events, but attempts to classify adverse events
according to “root causes” are complicated by the fact that several inter-
locking factors often contribute to an error or series of errors that in turn
result in an adverse event.?>?’ In recent years, some progress toward a more
standardized nomenclature and taxonomy has been made in the medication
area, but much work remains to be done.?

The following discussion of the literature addresses four questions:

1. How frequently do errors occur?

2. What factors contribute to errors?

3. What are the costs of errors?

4. Are public perceptions of safety in health care consistent with the
evidence?

HOW FREQUENTLY DO ERRORS OCCUR?

For the most part, studies that provide insight into the incidence and
prevalence of errors fall into two categories:

1. General studies of patients experiencing adverse events. These are stud-
ies of adverse events in general, not studies limited to medication-related
events. These studies are limited in number, but some represent large-scale,
multi-institutional analyses. Virtually all studies in this category focus on
hospitalized patients. With the exception of medication-related events dis-
cussed in the second category, little if any research has focused on errors or
adverse events occurring outside of hospital settings, for example, in ambu-
latory care clinics, surgicenters, office practices, home health, or care admin-
istered by patients, their family, and friends at home.

2. Studies of patients experiencing medication-related errors. There is an
abundance of studies that fall into this category. Although many focus on
errors and adverse events associated with ordering and administering medi-
cation to hospitalized patients, some studies focus on patients in ambulatory
settings.

Adverse Events

An adverse event is defined as an injury caused by medical management
rather than by the underlying disease or condition of the patient.?” Not all,
but a sizable proportion of adverse events are the result of errors. Numerous
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studies have looked at the proportion of adverse events attributable to medi-
cal error. Due to methodologic challenges, far fewer studies focus on the full
range of error—namely, those that result in injury and those that expose the
patient to risk but do not result in injury.

The most extensive study of adverse events is the Harvard Medical Prac-
tice Study, a study of more than 30,000 randomly selected discharges from
51 randomly selected hospitals in New York State in 1984.>° Adverse events,
manifest by prolonged hospitalization or disability at the time of discharge
or both, occurred in 3.7 percent of the hospitalizations. The proportion of
adverse events attributable to errors (i.e., preventable adverse events) was
58 percent and the proportion of adverse events due to negligence was 27.6
percent. Although most of these adverse events gave rise to disability lasting
less than six months, 13.6 percent resulted in death and 2.6 percent caused
permanently disabling injuries. Drug complications were the most common
type of adverse event (19 percent), followed by wound infections (14 per-
cent) and technical complications (13 percent).?132

The findings of the Harvard Medical Practice Study in New York have
recently been corroborated by a study of adverse events in Colorado and
Utah occurring in 1992.%* This study included the review of medical records
pertaining to a random sample of 15,000 discharges from a representative
sample of hospitals in the two states. Adverse events occurred in 2.9 percent
of hospitalizations in each state. Over four out of five of these adverse events
occurred in the hospital, the remaining occurred prior to admission in phy-
sicians’ offices, patients’ homes or other non-hospital settings. The propor-
tion of adverse events due to negligence was 29.2 percent, and the propor-
tion of adverse events that were preventable was 53 percent.>* As was the
case in the New York study, over 50 percent of adverse events were minor,
temporary injuries. But the study in New York found that 13.6 percent of
adverse events led to death, as compared with 6.6 percent in Colorado and
Utah. In New York, about one in four negligent adverse events led to death,
while in Colorado and Utah, death resulted in about 1 out of every 11 negli-
gent adverse events. Factors that might explain the differences between the
two studies include: temporal changes in health care, and differences in the
states’ patient populations and health care systems.>

Both the study in New York and the study in Colorado and Utah identi-
fied a subset of preventable adverse events that also satisfied criteria applied
by the legal system in determining negligence. It is important to note that
although some of these cases may stem from incompetent or impaired pro-
viders, the committee believes that many could likely have been avoided had
better systems of care been in place.
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Extrapolation of the results of the Colorado and Utah study to the over
33.6 million admissions to hospitals in the United States in 1997, implies
that at least 44,000 Americans die in hospitals each year as a result of pre-
ventable medical errors*¢ Based on the results of the New York study, the
number of deaths due to medical error may be as high as 98,000.>” By way of
comparison, the lower estimate is greater than the number of deaths attrib-
utable to the 8th-leading cause of death.®

Some maintain these extrapolations likely underestimate the occurrence
of preventable adverse events because these studies: (1) considered only
those patients whose injuries resulted in a specified level of harm; (2) im-
posed a high threshold to determine whether an adverse event was prevent-
able or negligent (concurrence of two reviewers); and (3) included only er-
rors that are documented in patient records.>®

Two studies that relied on both medical record abstraction and other
information sources, such as provider reports, have found higher rates of
adverse events occurring in hospitals. In a study of 815 consecutive patients
on a general medical service of a university hospital, it was found that 36
percent had an iatrogenic illness, defined as any illness that resulted from a
diagnostic procedure, from any form of therapy, or from a harmful occur-
rence that was not a natural consequence of the patient’s disease.*® Of the
815 patients, nine percent had an iatrogenic illness that threatened life or
produced considerable disability, and for another two percent, iatrogenic
illness was believed to contribute to the death of the patient.

In a study of 1,047 patients admitted to two intensive care units and one
surgical unit at a large teaching hospital, 480 (45.8 percent) were identified
as having had an adverse event, where adverse event was defined as “situa-
tions in which an inappropriate decision was made when, at the time, an
appropriate alternative could have been chosen.”! For 185 patients (17.7
percent), the adverse event was serious, producing disability or death. The
likelihood of experiencing an adverse event increased about six percent for
each day of hospital stay.

Some information on errors can also be gleaned from studies that focus
on inpatients who died or experienced a myocardial infarction or postsurgi-
cal complication. In a study of 182 deaths in 12 hospitals from three condi-
tions (cerebrovascular accident, pneumonia, or myocardial infarction), it was
found that at least 14 percent and possibly as many as 27 percent of the
deaths might have been prevented.*? A 1991 analysis of 203 incidents of
cardiac arrest at a teaching hospital,® found that 14 percent followed an
iatrogenic complication and that more than half of these might have been
prevented. In a study of 44,603 patients who underwent surgery between
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1977 and 1990 at a large medical center, 2,428 patients (5.4 percent) suf-
fered complications and nearly one-half of these complications were attrib-
utable to error.** Another 749 died during the same hospitalization; 7.5 per-
cent of these deaths were attributed to error.

Patients who died during surgery requiring general anesthesia have been
the focus of many studies over the last few decades. Anesthesia is an area in
which very impressive improvements in safety have been made. As more and
more attention has been focused on understanding the factors that contrib-
ute to error and on the design of safer systems, preventable mishaps have
declined.*#® Studies, some conducted in Australia, the United Kingdom
and other countries, indicate that, today, anesthesia mortality rates are about
one death per 200,000-300,000 anesthetics administered, compared with
two deaths per 10,000 anesthetics in the early 1980s.4° The gains in anesthe-
sia are very impressive and were accomplished through a variety of mecha-
nisms, including improved monitoring techniques, the development and
widespread adoption of practice guidelines, and other systematic approaches
to reducing errors.”®

Lastly, some studies have relied on incident reporting systems to iden-
tify and analyze errors. For example, in Australia, 324 general practitioners
participating voluntarily in an incident reporting system reported a total of
805 incidents during October 1993 through June 1995, of which 76 percent
were preventable and 27 percent had the potential for severe harm.>! These
studies provide information on the types of errors that occur but are not
useful for estimating the incidence of errors, because the population at risk
(i.e., the denominator) is generally unknown.

Medication-Related Errors

Even though medication errors that result in death or serious injury
occur infrequently, sizable and increasing numbers of people are affected
because of the extensive use of drugs in both out-of-hospital and in-hospital
settings. In 1998, nearly 2.5 billion prescriptions were dispensed in U.S.
pharmacies at an estimated cost of about $92 billion.”> An estimated 3.75
billion drug administrations were made to patients in hospitals.”

In a review of U.S. death certificates between 1983 and 1993, it was
found that 7,391 people died in 1993 from medication errors (accidental
poisoning by drugs, medicaments, and biologicals that resulted from ac-
knowledged errors by patients or medical personnel), compared with 2,876
people in 1983, representing a 2.57-fold increase.>* Outpatient deaths due
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to medication errors rose 8.48-fold during the 10-year period, compared
with a 2.37-fold increase in inpatient deaths.

Medication Errors in Hospitals

Medication errors occur frequently in hospitals. Numerous studies have
assessed the incidence of adverse drug events (ADEs), defined as an injury
resulting from medical intervention related to a drug.”> Not all ADEs are
attributable to errors. For example, a patient with no history of allergic reac-
tions to drugs, who experiences an allergic reaction to an antibiotic, has
suffered an ADE, but this ADE would not be attributable to error. How-
ever, an error would have occurred if an antibiotic was prescribed to a pa-
tient with a history of documented allergic reactions, because the medical
record was unavailable or not consulted. We discuss only those studies of
ADE:s that identified the subset of ADEs determined to be preventable (i.e.,
attributable to errors).

In an analysis of 289,411 medication orders written during one year in a
tertiary-care teaching hospital, the overall error rate was estimated to be
3.13 errors for each 1,000 orders written and the rate of significant errors to
be 1.81 per 1,000 orders.”® In a review of 4,031 adult admissions to 11 medi-
cal and surgical units at two tertiary care hospitals, Bates et al. identified 247
ADE:s for an extrapolated event rate of 6.5 ADEs per 100 nonobstetrical
admissions, and a mean number per hospital per year of approximately 1,900
ADEs.”” Twenty-eight percent were judged preventable.

In a study of patients admitted to coronary intensive care, medical, sur-
gical, and obstetric units in an urban tertiary care hospital over a 37-day
period, the rate of drug-related incidents was 73 in 2,967 patient-days: 27
incidents were judged ADEs; 34, potential ADEs; and 12, problem orders.”®
Of the 27 ADEs, five were life threatening, nine were serious, and 13 were
significant. Of the 27 ADEs, 15(56 percent) were judged definitely or prob-
ably preventable. In a study of prescribing errors detected and averted by
pharmacists in a 631-bed tertiary care teaching hospital between July 1994
and June 1995, the estimated overall rate of errors was 3.99 per 1,000 medi-
cation orders.””

Children are at particular risk of medication errors, and as discussed
below, this is attributable primarily to incorrect dosages.®*¢! In a study of
101,022 medication orders at two children’s teaching hospitals, a total of
479 errant medication orders were identified, of which 27 represented po-
tentially lethal prescribing errors.®? The frequency of errors was similar at
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the two institutions, 4.9 and 4.5 errors per 1,000 medication orders. The
error rate per 100 patient-days was greater in the pediatric intensive care
units (PICUs) than in the pediatric ward or neonatal intensive care units,
and the authors attribute this to the greater heterogeneity of patients cared
for in PICUs and the broad range of drugs and dosages used. In a four-year
prospective quality assurance study, 315 medication errors resulting in in-
jury were reported among the 2,147 neonatal and pediatric intensive care
admissions, an error rate of one per 6.8 admissions.®> The frequency of ia-
trogenic injury of any sort due to a medication error was 3.1 percent—one
injury for each 33 intensive care admissions.

Not surprisingly, the potential for medication-related error increases as
the average number of drugs administered increases. In a prospective cohort
study of 4,031 adult admissions to 11 medical and surgical units in two ter-
tiary care hospitals (including two medical and three surgical ICUs), the rate
of preventable ADEs and preventable potential ADEs in ICUs was 19 events
per 1,000 patient-days, nearly twice the rate of non-ICUs.** When adjusted
for the number of drugs used in the previous 24 hours or ordered since
admission, there were no differences in error rates between ICUs and non-
ICUs.

Current estimates of the incidence of medication errors are undoubt-
edly low because many errors go undocumented and unreported.®=%¢ For
example, in a study of patients admitted to five patient care units at a tertiary
care hospital during a six month period in 1993, it was found that incident
reports were filed with the hospital’s quality assurance program or called
into the pharmacy hotline for only three of the 54 people experiencing an
adverse drug event.®®

Some errors are also difficult to detect in the absence of computerized
surveillance systems. In a study of 36,653 hospitalized patients, Classen et al.
identified 731 ADEs in 648 patients, but only 92 of these were reported by
physicians, pharmacists, and nurses.”’ The remaining 631 were detected
from automated signals, the most common of which were diphenhydramine
hydrochloride and naloxone hydrochloride use, high serum drug levels, leu-
kopenia, and the use of phytonadione and antidiarrheals.

Medication Errors in Ambulatory Settings

There is evidence indicating that ADEs account for a sizable number
of admissions to inpatient facilities, but we do not know what proportion of
these ADE-related admissions are attributable to errors. One study found
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that between three and 11 percent of hospital admissions were attributable
to ADEs.”! A review of 14 Australian studies published between 1988 and
1996 reported that 2.4 to 3.6 percent of all hospital admissions were drug
related, and between 32 and 69 percent were definitely or possibly prevent-
able. Drug groups most commonly involved were cytotoxics, cardiovascular
agents, antihypertensives, anticoagulants, and nonsteroidal anti-inflamma-
tory drugs.”?

ADE:s also result in increased visits to physician offices and emergency
departments. In an analysis of 1,000 patients drawn from a community of-
fice-based medical practice who were observed for adverse drug reactions,
adverse effects were recorded in 42 (4.2 percent), of which 23 were judged
to be unnecessary and potentially avoidable.” In an analysis of 62,216 visits
to an emergency department by patients enrolled in a health maintenance
organization (HMO), it was found that 1,074 (1.7 percent) were related to
medication noncompliance or inappropriate prescribing.”

There is a sizable body of literature to document the incidence of pa-
tient noncompliance with medication regimens, but less is known about the
proportion of noncompliance attributable to medical error (defined as acci-
dental or unintentional nonadherence to a therapeutic program) as opposed
to intentional noncompliance. In a meta-analysis of seven studies, Sullivan et
al. estimate that 5.5 percent of admissions can be attributed to drug therapy
noncompliance, amounting to 1.94 million admissions and $8.5 billion in
hospital expenditures in 1986.7”> Similar results were obtained by Einarson
in a meta-analysis of 37 studies published between 1966 and 1989, which
found that hospital admissions caused by ADEs, resulting from noncompli-
ance or unintentionally inappropriate drug use, ranged from 0.2 to 21.7 per-
cent with a median of 4.9 percent and a mean of 5.5 percent.”® Patient non-
compliance is clearly an important quality issue, but it should be emphasized
that we do not know the extent to which noncompliance is related to errors.

FACTORS THAT CONTRIBUTE TO ERRORS

Studies of Adverse Events

Patient safety problems of many kinds occur during the course of pro-
viding health care. They include transfusion errors and adverse drug events;
wrong-site surgery and surgical injuries; preventable suicides; restraint-re-
lated injuries or death; hospital-acquired or other treatment-related infec-
tions; and falls, burns, pressure ulcers, and mistaken identity. Leape et al.
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have characterized the kinds of errors that resulted in medical injury in the
Medical Practice Study as diagnostic, treatment, preventive, or other errors
(see Box 2.1).

More than two-thirds (70 percent) of the adverse events found in this
study were thought to be preventable, with the most common types of pre-
ventable errors being technical errors (44 percent), diagnosis (17 percent),
failure to prevent injury (12 percent) and errors in the use of a drug (10
percent). The contributions of complexity and technology to such error rates
is highlighted by the higher rates of events that occur in the highly technical
surgical specialties of vascular surgery, cardiac surgery, and neurosurgery. In
hospitals, high error rates with serious consequences are most likely in in-
tensive care units, operating rooms and emergency departments.

Thomas et al., in their study of admissions to hospitals in Colorado and
Utah experiencing adverse events, found that about 30 percent were attrib-
utable to negligence.”” The hospital location with the highest proportion of

4 N

BOX 2.1
Types of Errors

Diagnostic
Error or delay in diagnosis
Failure to employ indicated fests
Use of outmoded fests or therapy
Failure to act on results of monitoring or testing

Treatment
Error in the perFormance of an operation, procedure, or test
Error in administering the treatment
Error in the dose or method of using a drug
Avoidable delay in treatment or in responding to an abnormal fest
Inappropriate (not indicated) care

Preventive
Failure to provide prophylactic freatment
Inadequate monitoring or follow-up of treatment

Other
Failure of communication
Equipment failure
Other system failure

SOURCE: Leape, Lucian; Lawthers, Ann G.; Brennan, Troyen A., et al. Preventing

\Medicd Injury. Qual Rev Bull. 19(5):144-149, 1993. /
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negligent adverse events (52.6 percent) was the emergency department. The
authors note the complexity inherent in emergency medical care and point
to the need to improve teamwork and standardize work procedures.

Other studies have made similar attempts to classify errors. Dubois and
Brook studied 49 preventable deaths from 12 hospitals, and found that for
those who died of a myocardial infarction, preventable deaths reflected er-
rors in management; for cerebrovascular accident, most deaths reflected er-
rors in diagnosis; and for pneumonia, some deaths reflected errors in man-
agement and some reflected errors in diagnosis.”® In an analysis of 203
cardiac arrests at a teaching hospital, Bedell et al. found that of the half that
might have been prevented, the most common causes of potentially prevent-
able arrest were medication errors and toxic effects, and suboptimal re-
sponse by physicians to clinical signs and symptoms.”

Studies of Medication Errors

Ensuring appropriate medication use is a complex process involving
multiple organizations and professionals from various disciplines; knowl-
edge of drugs; timely access to accurate and complete patient information;
and a series of interrelated decisions over a period of time. As shown in Box
2.2, errors can creep into this process at various points. Some errors are
errors of commission (e.g., administration of improper drug), while others
are errors of omission (e.g., failure to administer a drug that was prescribed).

Medication errors are often preventable, although reducing the error
rate significantly will require multiple interventions. In the study of pre-
scribing errors conducted by Lesar et al.,3" the most common factors associ-
ated with errors were decline in renal or hepatic function requiring alter-
ation of drug therapy (13.9 percent); patient history of allergy to the same
medication class (12.1 percent); using the wrong drug name, dosage form,
or abbreviation (11.4 percent for both brand name and generic name or-
ders); incorrect dosage calculations (11.1 percent); and atypical or unusual
and critical dosage frequency considerations (10.8 percent). The most com-
mon groups of factors associated with errors were those related to knowl-
edge and the application of knowledge regarding drug therapy (30 percent);
knowledge and use of knowledge regarding patient factors that affect drug
therapy (29.2 percent); use of calculations, decimal points, or unit and rate
expression factors (17.5 percent); and nomenclature—for example incor-
rect drug name, dosage form, or abbreviations (13.4 percent).

Many studies have identified inappropriate prescribing as a particu-
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/ BOX 2.2 \

Medication Use Processes

Prescribing
o Assessing the need for and selecting the correct drug
¢ Individualizing the therapeutic regimen
* Designating the desired therapeutic response

Dispensing
® Reviewing the order
® Processing the order
¢ Compounding and preparing the drug
¢ Dispensing the drug in a timely manner

Administering
¢ Administering the right medication to the right patient
¢ Administering medication when indicated
¢ Informing the patient about the medication
¢ Including the patient in administration

Monitoring
® Monitoring and documenting patient’s response
¢ |dentifying and reporting adverse drug events
¢ Reevaluating drug selection, regimen, frequency and duration

Systems and Management Control
¢ Collaborating and communicating amongst caregivers
® Reviewing and managing patient's complete therapeutic drug regimen

SOURCE: Nadzam, Deborah M., Development of medication-use indicators by the
Joint Commission on Accreditation of Healthcare Organizations. AJHP. 48:1925-

k] 930, 1991. /

larly important factor in accounting for medication errors. In an analysis of
1987 National Medical Expenditure Survey data, it was found that physi-
cians prescribe potentially inappropriate medications for nearly a quarter of
all older people living in the community.®! In a study of 366 consecutive
patients admitted to a department of cardiology, “definite” or “probable”
drug events (i.e., adverse drug reactions and dose-related therapeutic fail-
ures) accounted for 15 admissions, of which five were judged to be due to
error in prescription and another five judged to have been avoidable had
appropriate measures been taken by prescribing physicians.®? In an analysis
of 682 children admitted to a Congenital Heart Disease Center at a teaching
hospital in the United Kingdom, 441 medication errors were reported by
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nurses, doctors, and pharmacists, of which prescribing errors accounted for
68 percent, followed by administration errors (25 percent) and supply errors
(seven percent).® In Burnum’s®* analysis of 1,000 patients drawn from a
community office-based medical practice who experienced adverse drug re-
actions, 23 patients were judged to have experienced an “unnecessary and
potentially avoidable” event, 10 of which were due to physician error (i.e.,
six due to administration of a drug not indicated and four to improper drug
administration).

Physicians do not routinely screen for potential drug interactions, even
when medication history information is readily available. In an analysis of
424 randomly selected visits to a hospital emergency department, 47 percent
led to added medication, and in 10 percent of the visits in which at least one
medication was added, the new medication added a potential adverse inter-
action.®® In all cases, a medication history was recorded on the patients and
available to the physicians.

Errors can occur in the dispensing of drugs by pharmacists. In a recent
investigation of pharmacists, the Massachusetts State Board of Registration
in Pharmacy estimated that 2.4 million prescriptions are filled improperly
each year in Massachusetts.’¢ Eighty-eight percent of the errors involved
giving patients the wrong drug or the wrong strength.

Errors in the ordering and administration of medications are common
in hospitals. Bates et al.,*” in an analysis of more than 4,000 admissions to
two tertiary care hospitals, found that about 28 percent of 247 adverse drug
events were preventable and most of these resulted from errors that oc-
curred at the stages of ordering and administration. Davis and Cohen® in
their review of the literature and other evidence on errors report an error
rate of 12 percent to be common in the preparation and administration of
medications in hospitals. In a study of medication orders at two children’s
teaching hospitals, Folli et al.# found that errors occurred in almost five out
of every 1,000 orders and that the most prevalent error was overdose.

Patients make errors too. With greater emphasis on community-based
long-term care, increased ambulatory surgery, shorter hospital lengths of
stay, and greater reliance on complex drug therapy, patients play an increas-
ingly important role in the administration of drugs. Greenberg et al.”* found
that 4.3 percent of the elderly enrolled in Medicare social HMOs required
assistance with the administration of medications. The inability to manage
complex drug therapies explains why some elderly are in institutional rather
than community-based long-term-care settings.”!

Automated information and decision support systems are effective in
reducing many types of errors. In an analysis of admissions to 11 medical
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and surgical units at two tertiary care hospitals, Leape et al.”? identified 334
errors as the causes of 264 preventable ADEs and potential ADEs. About
three out of four errors were caused by one of seven types of systems failures
(drug knowledge dissemination, dose and identity checking, patient infor-
mation availability, order transcription, allergy defense, medication order
tracking, and interservice communication), and all could have been im-
proved by better information systems that disseminate knowledge about
drugs and make drug and patient information readily accessible at the time
it is needed.

Computerized drug order entry systems have much potential to reduce
errors. In a study of 379 consecutive admissions to three medical units at an
urban tertiary care hospital, 10,070 medication orders were written and 530
medication errors were identified (5.3 errors per 100 orders). More than
half of the medication errors involved at least one missing dose of a medica-
tion.”? Of the 530 medication errors, five (0.9 percent) resulted in adverse
drug events that were judged preventable, and another 35 represented po-
tential adverse drug events (i.e., medication errors with the potential for
injury but in which no injury occurred). Physician computer order entry
could have prevented 84 percent missing dose medication errors, 86 percent
of potential adverse drug events, and 60 percent of preventable adverse drug
events. However, more sophisticated technology is not the only option; in-
volving pharmacists in reviewing drug orders significantly reduced the po-
tential harm resulting from errant medication orders.**

THE COST OF ERRORS

In addition to the unfortunate health consequences suffered by many as
a result of medical error, there are direct and indirect costs borne by society
as a whole as a result of medical errors. Direct costs refer to higher health
care expenditures, while indirect costs include factors such as lost produc-
tivity, disability costs, and personal costs of care.

Based on analysis of 459 adverse events identified by reviewing the medi-
cal records of 14,732 randomly selected 1992 discharges from 28 hospitals
in Colorado and Utah, Thomas et al. estimated the total costs (lost income,
lost household production, disability and health care costs) to be nearly $662
million of which health care costs totaled $348 million.”® The total costs
associated with the 265 of the 459 adverse events that were found to be
preventable were $308 million, of which $159 million represented health
care costs. Based on extrapolation to all hospital admissions in the United
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States, the authors estimate the national costs of adverse events to be $37.6
billion and of preventable adverse events to be $17 billion. The total na-
tional costs associated with adverse events was approximately 4 percent of
national health expenditures in 1996. In 1992, the direct and indirect costs
of adverse events were slightly higher than the direct and indirect costs of
caring for people with HIV and AIDS.

It has been estimated that for every dollar spent on ambulatory medica-
tions, another dollar is spent to treat new health problems caused by the
medication.”” Studies of the direct costs of medication-related errors fall
into three categories; (1) population-based studies of patients in a commu-
nity or health plan; (2) studies of medication-related errors that occur in
hospitals; and (3) studies of medication-related errors that occur in nursing
homes.

One estimate places the annual national health care cost of drug-related
morbidity and mortality in the ambulatory setting as high as $76.6 billion in
1994.%8 Not all drug-related morbidity and mortality is preventable, but nu-
merous studies document errors in prescribing,”1% dispensing by pharma-
cists,'% and unintentional nonadherence on the part of the patient.1%2

Medication-related errors occur frequently, most do not result in actual
harm, but those that do are costly. One recent study conducted at two pres-
tigious teaching hospitals found that almost two percent of admissions expe-
rienced a preventable ADE, resulting in an average increased length of stay
of 4.6 days and an average increased hospital cost of nearly $4,700 per ad-
mission.'® This amounts to about $2.8 million annually for a 700-bed teach-
ing hospital, and if these findings are generalizable, the increased hospital
costs alone of preventable adverse drug events affecting inpatients are about
$2 billion for the nation as a whole.

In a matched case-control study of all patients admitted to a large teach-
ing hospital from January 1990 through December 1993, it was found that
adverse drug events complicated 2.43 admissions per 100.1%4 Controls were
matched to cases on primary discharge diagnosis related group (DRG), age,
sex, acuity, and year of admission. The occurrence of an ADE was associated
with an increased length of stay of 1.91 days and an increased cost of $2,262.
The increased risk of death among patients experiencing an adverse drug
event was 1.88.

Other studies corroborate the high cost of medication-related errors.
One study conducted in a university-affiliated medical center hospital esti-
mated that the annual costs of treating the 1,911 medication-related prob-
lems identified through the hospital’s voluntary reporting system in 1994
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totaled slightly less than $1.5 million.!®> Bloom has estimated that $3.9 bil-
lion was spent in 1983 to manage the preventable gastrointestinal adverse
effects of nonsteroidal anti-inflammatory drugs.!%

Medication-related errors also occur in nursing homes. For every dollar
spent on drugs in nursing facilities, $1.33 is consumed in the treatment of
drug-related morbidity and mortality, amounting to $7.6 billion for the na-
tion as a whole, of which $3.6 billion has been estimated to be avoidable.1?

PUBLIC PERCEPTIONS OF SAFETY

Although the risk of dying as a result of a medical error far surpasses the
risk of dying in an airline accident, a good deal more public attention has
been focused on improving safety in the airline industry than in the health
care industry. The likelihood of dying per domestic jet flight is estimated to
be one in eight million.'%® Statistically, an average passenger would have to
fly around the clock for more than 438 years before being involved in a fatal
crash. This compares very favorably with a death risk per domestic flight of
one in two million during the decade 1967-1976. Some believe that public
concern about airline safety, in response to the impact of news stories, has
played an important role in the dramatic improvement in safety in the airline
industry.

The American public is aware that health care is less safe than some
other environments, but to date, it has made few demands on the health care
industry to demonstrate improvement. In a public opinion poll conducted
by Louis Harris & Associates for the National Patient Safety Foundation,
the health care environment was perceived as “moderately safe” (rated 4.9
on a scale of one through seven where one is not safe at all and seven is very
safe).! Respondents viewed the health care environment as much safer
than nuclear power or food handling, but somewhat less safe than airline
travel or the work environment.

Americans have a very limited understanding of health care safety is-
sues. When asked, What comes to mind when you think about patient safety
issues in the health care environment? 28 percent of respondents did not
mention anything, 20 percent mentioned exposure to infection, 13 percent
cited the general level of care patients receive, and 11 percent cited qualifi-
cations of health professionals.!’® When asked about the main cause of medi-
cal mistakes, respondents most frequently cited carelessness or negligence
(29 percent) of health care professionals, who are overworked, worried, or
stressed (27 percent).
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Most people learn about medical mistakes through anecdotes. More
than four out of five respondents have heard about a situation in which a
medical mistake was made.!'! When asked how they heard about the most
recent medical mistake, 42 percent cited a friend or relative; 39 percent,
television, newspaper, or radio; and 12 percent, personal experience.

Most people view medical mistakes as an “individual provider issue”
rather than a failure in the process of delivering care in a complex delivery
system. When asked about possible solutions to prevent medical mistakes,
actions rated very effective by respondents were “keeping health care pro-
fessionals with bad track records from providing care” (75 percent) and
“better training of health care professionals” (69 percent).!1?

There are numerous factors that might contribute to the “disconnect”
between public perceptions and actual health care error rates. The various
accreditation and licensure programs for health care organizations and pro-
viders have been promoted as “Good Housekeeping Seals of Approval,” yet
they fail to provide adequate assurance of a safe environment. Reducing
medical errors and improving patient safety are not an explicit focus of these
processes. Even licensed and accredited organizations may have imple-
mented only rudimentary systems and processes to ensure patient safety.

For the most part, media coverage has been limited to occasional re-
porting of anecdotal cases. The impact of anecdotal information on safety
may also be less effective in health care than in the nuclear waste or airline
industries, where an individual event often impacts dozens or hundreds of
people at a time.

Patient safety is also hindered through the liability system and the threat
of malpractice, which discourages the disclosure of errors. The
discoverability of data under legal proceedings encourages silence about er-
rors committed or observed. Most errors and safety issues go undetected
and unreported, both externally and within health care organizations.
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3
Why Do
Errors Happen?

he common initial reaction when an error occurs is to find and blame

someone. However, even apparently single events or errors are due

most often to the convergence of multiple contributing factors. Blam-
ing an individual does not change these factors and the same error is likely to
recur. Preventing errors and improving safety for patients require a systems
approach in order to modify the conditions that contribute to errors. People
working in health care are among the most educated and dedicated
workforce in any industry. The problem is not bad people; the problem is
that the system needs to be made safer.

This chapter covers two key areas. First, definitions of several key terms
are offered. This is important because there is no agreed-upon terminology
for talking about this issue.! Second, the emphasis in this chapter (and in
this report generally) is about how to make systems safer; its primary focus is
not on “getting rid of bad apples,” or individuals with patterns of poor per-
formance. The underlying assumption is that lasting and broad-based safety
improvements in an industry can be brought about through a systems ap-
proach.

Finally, it should be noted that although the examples may draw more
from inpatient or institutional settings, errors occur in all settings. The con-
cepts presented in this chapter are just as applicable to ambulatory care,

49
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home care, community pharmacies, or any other setting in which health care
is delivered.

This chapter uses a case study to illustrate a series of definitions and
concepts in patient safety. After presentation of the case study, the chapter
will define what comprises a system, how accidents occur, how human error
contributes to accidents and how these elements fit into a broader concept
of safety. The case study will be referenced to illustrate several of the con-
cepts. The next section will examine whether certain types of systems are
more prone to accidents than others. Finally, after a short discussion of the
study of human factors, the chapter summarizes what health care can learn
from other industries about safety.

An lllustrative Case in Patient Safety

Infusion devices are mechanical devices that administer intravenous solu-
tions containing drugs to patients. A patient was undergoing a cardiac pro-
cedure. This patient had a tendency toward being hypertensive and this was
known to the staff.

As part of the routine set-up for surgery, a nurse assembled three different
infusion devices. The nurse was a new member of the team in the operating
room; she had just started working at the hospital a few weeks before. The
other members of the team had been working together for at least six months.
The nurse was being very careful when setting up the devices because one of
them was a slightly different model than she had used before.

Each infusion device administered a different medication that would be
used during surgery. For each medication, the infusion device had to be
programmed according to how much medication would flow into the patient
(calculated as “cc’s/hour”). The medications had different concentrations and
each required calculation of the correct dose for that specific patient. The
correct cc’s/hour were programmed into the infusion devices.

The anesthesiologist, who monitors and uses the infusion devices during
surgery, usudlly arrived for surgery while the nurse was completing her set-up
of the infusion devices and was able to check them over. This particular morn-
ing, the anesthesiologist was running behind from a previous surgery. When
he arrived in the operating room, the rest of the team was ready to start. The
anesthesiologist quickly glanced at the set-up and accepted the report as
given to him by the nurse.

One of the infusion devices was started at the beginning of surgery. About
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WHY DO ACCIDENTS HAPPEN?

Major accidents, such as Three Mile Island or the Challenger accident,
grab people’s attention and make the front page of newspapers. Because
they usually affect only one individual at a time, accidents in health care
delivery are less visible and dramatic than those in other industries. Except
for celebrated cases, such as Betsy Lehman (the Boston Globe reporter who
died from an overdose during chemotherapy) or Willie King (who had the
wrong leg amputated),? they are rarely noticed. However, accidents are a
form of information about a system.> They represent places in which the
system failed and the breakdown resulted in harm.

The ideas in this section rely heavily upon the work of Charles Perrow

halfway through the surgery, the patient’s blood pressure began fo rise. The
anesthesiologist tried to counteract this by starting one of the other infusion
devices that had been set up earlier. He checked the drip chamber in the
intravenous (IV) tubing and did not see any drips. He checked the IV tubing
and found a closed clamp, which he opened. At this point, the second device
signaled an occlusion, or blockage, in the tubing by sounding an alarm and
flashing an error message. The anesthesiologist found a closed clamp in this
tubing as well, opened it, pressed the re-start button and the device resumed
pumping without further difficulty. He returned to the first device that he had
started and found that there had been a free flow of fluid and medication to
the patient, resulting in an overdose. The team responded appropriately and
the patient recovered without further incident.

The case was reviewed two weeks later at the hospital’s “morbidity and
mortality” committee meeting, where the hospital staff reviews cases that en-
countered a problem to identify what happened and how to avoid a recur-
rence. The IV tubing had been removed from the device and discarded. The
bioengineering service had checked the pump and found it to be functioning
accurately. It was not possible to determine whether the tubing had been
inserted incorrectly into the device, whether the infusion rate had been set
incorrectly or changed while the device was in use, or whether the device had
malfunctioned unexpectedly. The anesthesiologist was convinced that the tub-
ing had been inserted incorrectly, so that when the clamp was open the fluid
was able to flow freely rather than being controlled by the infusion device.
The nurse felt the anesthesiologist had failed to check the infusion system
adequately before turning on the devices. Neither knew whether it was pos-
sible for an infusion device to have a safety mechansim built into it that would
prevent free flows from happening.
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and James Reason, among others. Charles Perrow’s analysis of the accident
at Three Mile Island identified how systems can cause or prevent accidents.*
James Reason extended the thinking by analyzing multiple accidents to ex-
amine the role of systems and the human contribution to accidents” “A
system is a set of interdependent elements interacting to achieve a common
aim. The elements may be both human and non-buman (equipment, technolo-
gies, etc.).”

Systems can be very large and far-reaching, or they can be more local-
ized. In health care, a system can be an integrated delivery system, a cen-
trally owned multihospital system, or a virtual system comprised of many
different partners over a wide geographic area. However, an operating room
or an obstetrical unit is also a type of system. Furthermore, any element in a
system probably belongs to multiple systems. For example, one operating
room is part of a surgical department, which is part of a hospital, which is
part of a larger health care delivery system. The variable size, scope, and
membership of systems make them difficult to analyze and understand.

In the case study, one of the systems used during surgery is the automated,
medication adminstration system, which includes the equipment, the people,
their interactions with each other and with the equipment, the procedures in
place, and the physical design of the surgical suite in which the equipment
and people function.

When large systems fail, it is due to multiple faults that occur together
in an unanticipated interaction,® creating a chain of events in which the faults
grow and evolve.” Their accumulation results in an accident. “A#n accident is
an event that involves damage to a defined system that disrupts the ongoing or
future output of that system.”

The Challenger failed because of a combination of brittle O-ring seals,
unexpected cold weather, reliance on the seals in the design of the boosters,
and change in the roles of the contractor and NASA. Individually, no one
factor caused the event, but when they came together, disaster struck. Perrow
uses a DEPOSE (Design, Equipment Procedures, Operators, Supplies and
materials, and Environment) framework to identify the potential sources of
failures. In evaluating the environment, some researchers explicitly include
organizational design and characteristics.?
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In the case study, the accident was a breakdown in the delivery of IV medica-
tions during surgery.

The complex coincidences that cause systems to fail could rarely have
been foreseen by the people involved. As a result, they are reviewed only in
hindsight; however, knowing the outcome of an event influences how we
assess past events.'® Hindsight bias means that things that were not seen or
understood at the time of the accident seem obvious in retrospect. Hind-
sight bias also misleads a reviewer into simplifying the causes of an accident,
highlighting a single element as the cause and overlooking multiple contrib-
uting factors. Given that the information about an accident is spread over
many participants, none of whom may have complete information,’ hind-
sight bias makes it easy to arrive at a simple solution or to blame an indi-
vidual, but difficult to determine what really went wrong.

Although many features of systems and accidents in other industries are
also found in health care, there are important differences. In most other
industries, when an accident occurs the worker and the company are di-
rectly affected. There is a saying that the pilot is always the first at the scene
of an airline accident. In health care, the damage happens to a third party;
the patient is harmed; the health professional or the organization, only rarely.
Furthermore, harm occurs to only one patient at a time; not whole groups of
patients, making the accident less visible. *

In any industry, one of the greatest contributors to accidents is human
error. Perrow has estimated that, on average, 60-80 percent of accidents
involve human error. There is reason to believe that this is equally true in
health. An analysis of anesthesia found that human error was involved in 82
percent of preventable incidents; the remainder involved mainly equipment
failure.’? Even when equipment failure occurs, it can be exacerbated by
human error.”® However, saying that an accident is due to human error is
not the same as assigning blame. Humans commit errors for a variety of

*Public health has made an effort to eliminate the term, “accident,” replacing it with unin-
tentional injuries, consistent with the nomenclature of the International Classification of Dis-
eases. However, this report is not focused specifically on injury since an accident may or may
not result in injury. See Institute of Medicine, Reducing the Burden of Injury, eds. Richard J.
Bonnie, Carolyn Fulco and Catharyn Liverman. Washington, D.C., National Academy Press,
1999).
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expected and unexpected reasons, which are discussed in more detail in the
next two sections.

Understanding Errors

The work of Reason provides a good understanding of errors. He de-
fines an error as the failure of a planned sequence of mental or physical
activities to achieve its intended outcome when these failures cannot be at-
tributed to chance."* It is important to note the inclusion of “intention.”
According to Reason, error is not meaningful without the consideration of
intention. That is, it has no meaning when applied to unintentional behav-
iors because errors depend on two kinds of failure, either actions do not go
as intended or the intended action is not the correct one. In the first case, the
desired outcome may or may not be achieved; in the second case, the desired
outcome cannot be achieved.

Reason differentiates between slips or lapses and mistakes. A slip or
lapse occurs when the action conducted is not what was intended. It is an
error of execution. The difference between a slip and a lapse is that a slip is
observable and a lapse is not. For example, turning the wrong knob on a
piece of equipment would be a slip; not being able to recall something from
memory is a lapse.

In a mistake, the action proceeds as planned but fails to achieve its in-
tended outcome because the planned action was wrong. The situation might
have been assessed incorrectly, and/or there could have been a lack of knowl-
edge of the situation. In a mistake, the original intention is inadequate; a
failure of planning is involved.

In medicine, slips, lapses, and mistakes are all serious and can poten-
tially harm patients. For example, in medicine, a slip might be involved if the
physician chooses an appropriate medication, writes 10 mg when the inten-
tion was to write 1 mg. The original intention is correct (the correct medica-
tion was chosen given the patient’s condition), but the action did not pro-
ceed as planned. On the other hand, a mistake in medicine might involve
selecting the wrong drug because the diagnosis is wrong. In this case, the
situation was misassessed and the action planned is wrong. If the terms “slip”
and “mistake” are used, it is important not to equate slip with “minor.”
Patients can die from slips as well as mistakes.

For this report, error is defined as the failure of a planned action to be
completed as intended (e.g., error of execution) or the use of a wrong plan to
achieve an aim (e.g., error of planning). From the patient’s perspective, not
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only should a medical intervention proceed properly and safely, it should be
the correct intervention for the particular condition. This report addresses
primarily the first concern, errors of execution, since they have their own
epidemiology, causes, and remedies that are different from errors in plan-
ning. Subsequent reports from the Quality of Health Care in America project
will consider the full range of quality-related issues, sometimes classified as
overuse, underuse and misuse.?

Latent and Active Errors

In considering how humans contribute to error, it is important to distin-
guish between active and latent errors.10 Active errors occur at the level of the
frontline operator, and their effects are felt almost immediately. This is some-
times called the sharp end.'” Latent errors tend to be removed from the direct
control of the operator and include things such as poor design, incorrect instal-
lation, faulty maintenance, bad management decisions, and poorly structured
organizations. These are called the blunt end. The active error is that the
pilot crashed the plane. The latent error is that a previously undiscovered
design malfunction caused the plane to roll unexpectedly in a way the pilot
could not control and the plane crashed.

In the case study, the active error was the free flow of the medication from the
infusion device.

Latent errors pose the greatest threat to safety in a complex system be-
cause they are often unrecognized and have the capacity to result in multiple
types of active errors. Analysis of the Challenger accident traced contribut-
ing events back nine years. In the Three Mile Island accident, latent errors
were traced back two years.!® Latent errors can be difficult for the people
working in the system to notice since the errors may be hidden in the design
of routine processes in computer programs or in the structure or manage-
ment of the organization. People also become accustomed to design defects
and learn to work around them, so they are often not recognized.

In her book about the Challenger explosion, Vaughan describes the
“normalization of deviance” in which small changes in behavior became the
norm and expanded the boundaries so that additional deviations became
acceptable.’? When deviant events become acceptable, the potential for er-
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rors is created because signals are overlooked or misinterpreted and accu-
mulate without being noticed.

Current responses to errors tend to focus on the active errors by punish-
ing individuals (e.g., firing or suing them), retraining or other responses
aimed at preventing recurrence of the active error. Although a punitive re-
sponse may be appropriate in some cases (e.g., deliberate malfeasance), it is
not an effective way to prevent recurrence. Because large system failures
represent latent failures coming together in unexpected ways, they appear to
be unique in retrospect. Since the same mix of factors is unlikely to occur
again, efforts to prevent specific active errors are not likely to make the
system any safer.2’

In our case study, a number of latent failures were present:

¢ Multiple infusion devices were used in parallel during this cardiac sur-
gery. Three devices were set up, each requiring many steps. each step in the
assembly presents a possibility for failure that could disrupt the entire system.

e Each of the three different medications had to be programmed into the
infusion device with the correct dose for that patient.

® Possible scheduling problems in the operating suites may have contrib-
uted to the anesthesiologist having insufficient time to check the devices be-
fore surgery.

® A new nurse on the team may have interrupted the “normal” flow
between the team members, especially communication between the anesthe-
siologist and the nurse setting up the devices. There was no standardized list
of checks between the nurse and anesthesiologist before starting the proce-
dure.

* Training of new team members may be insufficient since the nurse
found herself assembling a device that was a slightly different model. As @
new employee, she may have been hesitant to ask for help or may not have
known who to ask.

Focusing on active errors lets the latent failures remain in the system,
and their accumulation actually makes the system more prone to future fail-
ure.?! Discovering and fixing latent failures, and decreasing their duration,
are likely to have a greater effect on building safer systems than efforts to
minimize active errors at the point at which they occur.
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In the case study, a typical response would have been to retrain the nurse on
how to assemble the equipment properly. However, this would have had no
effect on weaknesses in equipment design, team management and communi-
cations, scheduling problems, or orienting new staff. Thus, free flow errors
would likely recur.

Understanding Safety

Most of this chapter thus far has drawn on Perrow’s normal accident
theory, which believes that accident are inevitable in certain systems. Al-
though they may be rare, accidents are “normal” in complex, high technol-
ogy industries. In contrast to studying the causes of accident and errors,
other researchers have focused on the characteristics that make certain in-
dustries, such as military aircraft carriers or chemical processing, highly reli-
able.?2 High reliability theory believes that accidents can be prevented
through good organizational design and management.?> Characteristics of
highly reliable industries include an organizational commitment to safety,
high levels of redundancy in personnel and safety measures, and a strong
organizational culture for continuous learning and willingness to change.?*
Correct performance and error can be viewed as “two sides of the same
coin.”? Although accidents may occur, systems can be designed to be safer
so that accidents are very rare.

The National Patient Safety Foundation has defined patient safety as
the avoidance, prevention and amelioration of adverse outcomes or injuries
stemming from the processes of health care.?¢ Safety does not reside in a
person, device or department, but emerges from the interactions of compo-
nents of a system. Others have specifically examined pharmaceutical safety
and defined it to include maximizing therapeutic benefit, reducing risk, and
eliminating harm.?” That is, benefit relates to risk. Other experts have also
defined safety as a relative concept. Brewer and Colditz suggest that the
acceptability of an adverse event depends on the seriousness of the underly-
ing illness and the availability of alternative treatments.?® The committee’s
focus, however, was not on the patient’s response to a treatment, but rather
on the ability of a system to deliver care safely. From this perspective, the
committee believes that there is a level of safety that can and should be
ensured. Safety is relative only in that it continues to evolve over time and,
when risks do become known, they become part of the safety requirement