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What Practices Will Most Improve Safety?
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THE INSTITUTE OF MEDICINE (IOM) REPORT TO ERR IS HU-
man1 converted an issue of growing professional aware-
ness to one of substantial public concern in a manner

and pace unprecedented in modern experience with matters
of health care quality. The epidemiologic finding that more
than 1 million injuries and nearly 100000 deaths occur in
the United States annually as a result of mistakes in medical
care came from studies nearly a decade old, but it was new
information for the public, and it resonated strongly. In short
order, the US Congress initiated hearings and the president
ordered a government-wide feasibility study, which led to a
subsequent directive to governmental agencies to imple-
ment the recommendations of the IOM report. The IOM called
on all parties to make improving patient safety a national pri-
ority. In response, physicians, hospitals, and health care or-
ganizations have been searching for safe practices and ask-
ing what they should do to make health care safer.

Anticipating this need, the IOM report also recom-
mended that the Agency for Healthcare Research and Qual-
ity (AHRQ) determine which safety practices are effective
and disseminate a list of “best practices” to all clinicians.
Responding to this appeal, AHRQ requested the National
Quality Forum to use a consensus process of experts to de-
fine a list of best practices. To inform this process, it also
commissioned the Evidence-Based Practice Center (EPC),
University of California, San Francisco–Stanford Univer-
sity, to evaluate the evidence supporting a long list of pro-
posed safety practices. Given a 6-month time frame, the EPC
enlisted numerous experts nationwide to conduct the analy-
ses. The resulting report by Shojania and colleagues2 is a
superb and ground-breaking compendium of what is known
about the evidence of effectiveness for certain topics of in-
terest in the science of preventing complications. Where prac-
tical, these practices should be implemented.

Evidence-based assessment, as conducted by the EPC, is
a formal method of literature analysis that uses standard-
ized techniques and places heavy emphasis on data from ran-
domized controlled trials.3,4 Advocates of evidence-based

medicine (EBM) argue that medical decisions should be
based, as much as possible, on a firm foundation of high-
grade scientific evidence, rather than on experience or opin-
ion. The motivation for EBM stems from the observation
that many widely used practices lack supporting evidence
and are therefore of questionable value. In the past, many
experience-based and opinion-based practices have proved
to be ineffective or even harmful. For patient safety prac-
tices, to our knowledge, no thorough, evidence-based as-
sessment of the literature had been performed previously.

Thus, the publication of Evidence Report 43 in July 2001
was eagerly anticipated by health care leaders who are anx-
ious to improve safety but not sure what to do.2 However,
to their surprise and confusion, many found that a number
of the improvements in safety practice they have been work-
ing so hard to implement are not even mentioned in the re-
port (TABLE). Furthermore, of the 11 practices Shojania et
al2 recommend most highly as “clear opportunities for safety
improvement” because they met the formal criteria for
strength of evidence regarding impact and effectiveness, only
3 have been usually characterized as safety issues at all: an-
ticoagulation for prevention of deep venous thrombosis, an-
tibiotic prophylaxis to prevent surgical infections, and use
of pressure-relieving materials to prevent pressure ulcers.

See also p 508.
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Conspicuously absent were many simple and well-
accepted changes, such as the 15 best medication practices
endorsed and recommended by the Massachusetts Hospi-
tal Association and the American Hospital Association.6,7 Only
3 of these 15 (unit dosing, computerized physician order
entry [CPOE], and bar coding) were discussed in the re-
port, and none were placed in the top category because of
the lack of sufficient rigorous evidence of efficacy.

A few of the better-known safety innovations did find their
way onto the report’s list of “clear opportunities for re-
search,” such as CPOE, “localizing specific surgeries and pro-
cedures to high volume centers,” and even “improved hand-
washing compliance.” Several of these, such as CPOE and
“clinical pharmacist consultation services,” also made the
list of practices with “medium strength of evidence regard-
ing their impact and effectiveness.” Although the 11 top prac-

Table. Patient Safety Practices*

Patient Safety Target Patient Safety Practice

Greatest Strength of Evidence

Venous thromboembolism (VTE) Appropriate VTE prophylaxis
Perioperative cardiac events in patients undergoing noncardiac surgery Use of perioperative �-blockers
Central venous catheter−related bloodstream infections Use of maximum sterile barriers during catheter insertion
Surgical site infections Appropriate use of antibiotic prophylaxis
Missed, incomplete, or not fully comprehended informed consent Asking that patients recall and restate what they have been told during

informed consent
Ventilator-associated pneumonia Continuous aspiration of subglottic secretions (CASS)
Pressure ulcers Use of pressure-relieving bedding materials
Morbidity due to central venous catheter insertion Use of real-time ultrasound guidance during central line insertion
Adverse events related to chronic anticoagulation with warfarin Patient self-management using home monitoring devices
Morbidity and mortality in postsurgical and critically ill patients Various nutritional strategies
Central venous catheter−related bloodstream infections Antibiotic-impregnated catheters

High Strength of Evidence

Mortality associated with surgical procedures Localizing specific surgical procedures and procedures to high-volume
centers

Ventilator-associated pneumonia Semirecumbent positioning
Falls and fall injuries Use of hip protectors
Adverse drug events (ADEs) related to targeted classes (analgesics,

potassium chloride, antibiotics, heparin) (focus on detection)
Use of computer monitoring for potential ADEs

Surgical site infections Use of supplemental perioperative oxygen
Morbidity and mortality Changes in nursing staffing
Missed or incomplete or not fully comprehended informed consent Use of video or audio stimuli
Ventilator-associated pneumonia Selective decontamination of digestive tract
Morbidity and mortality in intensive care unit (ICU) patients Change in ICU structure—active management by intensivist
Adverse events related to discontinuities in care Information transfer between inpatient and outpatient pharmacy
Hospital-acquired urinary tract infection Use of silver alloy−coated catheters
Hospital-related delirium Multicomponent delirium prevention program
Hospital-acquired complications (functional decline, mortality) Geriatric evaluation and management unit
Inadequate postoperative pain management Nonpharmacological interventions (eg, relaxation, distraction)

Medium Strength of Evidence

Medication errors and ADEs primarily related to ordering process Computerized physician order entry (CPOE) and clinical decision
support (CDSS)

Failures to communicate significant abnormal results (eg, Papanicolaou
smears)

Protocols for notification of test results to patients

Adverse events due to transportation of critically ill patients between health
care facilities

Specialized teams for interhospital transport

Medication errors and ADEs related to ordering and monitoring Clinical pharmacist consultation services
Serious nosocomial infections (eg, vancomycin-resistant enterococcus,

Clostridium difficile)
Barrier precautions (via gowns and gloves; dedicated equipment;

dedicated personnel)
Surgical site infections Perioperative glucose control
Stress-related gastrointestinal bleeding H2 antagonists
Pneumococcal pneumonia Methods to increase pneumococcal vaccination rate
Inadequate pain relief Acute pain service
Adverse events related to anticoagulation Anticoagulation services and clinics for coumadin
Hospital-acquired infections due to antibiotic-resistant organisms Limitations placed on antibiotic use
Hospital-acquired urinary tract infection Use of suprapubic catheters
Contrast-induced renal failure Hydration protocols with acetylcysteine
Clinically significant misread radiographs and computed tomography

scans by nonradiologists
Education interventions and continuous quality improvement strategies

Missed or incomplete or not fully comprehended informed consent Provision of written informed consent information
Failure to honor patient preferences for end-of-life care Computer-generated reminders to discuss advance directives
Adverse events related to anticoagulation Protocols for high-risk drugs: nomograms for heparin
Ventilator-associated pneumonia Continuous oscillation
Surgical site infections Maintenance of perioperative normothermia
Restraint-related injury, falls Interventions to reduce the use of physical restraints safely
Falls Use of bed alarms
Contrast-induced renal failure Use of low osmolar contrast media

(continued)
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tices have dominated the headlines, 47 of the 73 interven-
tions met the criterion of “medium strength of evidence”
or higher.

Keeping in mind that the full report exceeds 600 pages
and that its findings are far too complex to summarize eas-
ily, the safety community must nonetheless face the fact that
only a few of the typical safety practices received the ring-
ing endorsement associated with “greatest strength of evi-
dence.” What conclusions can be drawn from this, and what
should this report signal to the growing and welcome safety
movement in medical care?

Contrasting Reports: Causes of Adverse Events
The Harvard Medical Practice Study,8,9 published in 1991,
was a cornerstone of the IOM report, has been pivotal in
the genesis of the patient safety movement, and serves as
an interesting contrast to the focus of the evidence report.

The Harvard Medical Practice Study documented a high
rate of iatrogenic injury (3.7%) among hospitalized pa-
tients and examined the causes of the adverse events (AEs),
and found that about one third of adverse events were cur-
rently unpreventable.9,10 Reducing these AEs would re-
quire advances in medical science. The remaining two thirds
of AEs were caused by errors in treatment and thus, as-
serted the study’s authors, should be amenable to preven-

tion through sound methods of error reduction. The cur-
rent safety movement arose as a concerted effort to deal with
this problem of medical error and resulting injuries.

The evidence report,2 on the other hand, is heavily
weighted toward the “other third” of AEs, injuries from care
that are not caused by errors. Only 30% (22/73) of the prac-
tices evaluated in the report are, in fact, intended to pre-
vent errors. The remainder are mostly technical advances
that have been shown to prevent complications (such as use
of sterile barriers during catheter insertion, continuous as-
piration of subglottic secretions, and use of real-time ultra-
sound guidance during central line insertion). These are im-
portant biomedical advances, and bringing them to attention
for much wider implementation will improve patient care.

The evidence report is so heavily weighted toward these
technical advances in care for the simple reason that these
are the advances that have been studied. That is where the
evidence is. For decades, health care research and innova-
tion have focused primarily on biomedical interventions—
drugs, devices, and procedures. Advances on these fronts
are the classic products of medical research that have led
to US preeminence in health care technology.

By contrast, as Shojania et al point out in the report, er-
ror prevention—especially the systems issues that under-
lie a great proportion of patient injury—is a young field,

Table. Patient Safety Practices* (cont)

Patient Safety Target Patient Safety Practice

Lower Impact and/or Strength of Evidence

Central venous catheter−related bloodstream infections Cleaning site (povidone iodine to chlorhexidine)
Central venous catheter−related bloodstream infections Use of heparin
Central venous catheter−related bloodstream infections Tunneling of short-term central venous catheters
Hospital-acquired complications (eg, falls, delirium, functional decline,

mortality)
Geriatric consultation services

Inadequate pain relief in patients with abdominal pain Use of analgesics in the patient with acute abdomen without
compromising diagnostic accuracy

Adverse events due to clinician inexperience or unfamiliarity with certain
procedures and situations

Simulator-based training

ADEs in drug dispensing and/or administration Use of automated medication dispensing devices
Hospital-acquired infections Improve handwashing compliance (via education or behavior change,

sink technology and placement, washing substance)
Failure to honor patient preferences for end-of-life care Use of physician order form for life-sustaining treatment
Adverse events due to patient misidentification Use of bar coding
ADEs in dispensing medications Unit-dosing distribution system
Critical events in anesthesia Intraoperative monitoring of vital signs and oxygenation
Adverse events during cross-coverage Standardized, structured sign-outs for physicians
Adverse events related to team performance issues Applications of aviation-style crew resource management (eg,

Anesthesia Crisis Management, MedTeams)
Adverse events related to fatigue in health care workers Limiting individual clinician’s hours of service

Lowest Impact and/or Strength of Evidence

Complications due to anesthesia equipment failures Use of preanesthesia checklists
Adverse events related to information loss at discharge Use of structured discharge summaries
Surgical items left inside patients Counting sharps, instruments, and sponges
Ventilator-associated pneumonia Use of sucralfate
Falls and fall-related injuries Use of special flooring material in patient care areas
Performance of invasive diagnostic or therapeutic procedure on wrong

body part
“Sign your site” protocols

Falls Use of identification bracelets
Contrast-induced renal failure Hydration protocols with theophylline
Adverse events due to transportation of critically ill patients within a

hospital
Mechanical rather than manual ventilation during transport

Central venous catheter−related bloodstream infections Changing catheters routinely
Central venous catheter−related bloodstream infections Routine antibiotic prophylaxis

*Adapted from http://www.ahrq.gov/clinic/ptsafety/chap57.htm.5
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which has commanded the attention of only a small num-
ber of researchers and, until recently, has received little fund-
ing. The $50 million that the US Congress provided AHRQ
in fiscal year 2002 for safety research is less than half of 1%
of the National Institutes of Health budget that funds re-
search for these technical and other important medical ad-
vances.

In this context, it is remarkable that so many of the error-
preventing practices made the evidence-based list at all, and
it is not surprising that the experimental data to prove the
efficacy of most safety practices are still sparse. It took more
than 20 years and repeated huge clinical trials to establish
the efficacy of a single procedure, coronary artery bypass
graft surgery, at a cost far exceeding the $50 million com-
mitted this year for research on patient safety.

Practices vs Systems
The result of this focus on formal scientific evaluation is that
the report gives short shrift to implementation of safety prac-
tices, the systems changes that health care organizations are
struggling with. It focuses more on individual practices. How-
ever, the main thrust of the safety movement, one of the most
important learnings during the past decade, and the clear
message of the IOM report, To Err Is Human, is that safety
is primarily a systems problem.1,11-18 On the front lines, this
has 2 implications: that better systems must be developed
to prevent errors and, equally important, that better sys-
tems must be developed to ensure that clinicians provide
the effective care they intend to provide.

Thus, achieving safer care has 3 agendas, all of which are
necessary for success: identifying what works (efficacy), en-
suring that the patient receives it (appropriate use), and de-
livering it flawlessly (no errors). The relationship among these
factors is well illustrated by the safety practice given the num-
ber 1 rating in the report: prophylactic anticoagulation for
venous thromboembolism. The science, as the report veri-
fies, indicates that in controlled trials this practice reduces
the incidence of venous thromboembolism, a serious AE.
Anticoagulation is efficacious. However, the practical pa-
tient safety issues for practitioners are (1) how to ensure
that every patient who needs anticoagulation receives it, and
(2) how to ensure that the medication is delivered flaw-
lessly—on time, in the right dose, every time, without fail.
Such systems issues are at the heart of safety, but are not
addressed by the EPC report by Shojania et al.

The efficacy of systems changes is not as easily tested at
the individual patient level as are specific practices, such as
subglottic suction or the use of catheters designed to pre-
vent infections, because the rate of failures is often low. De-
spite the large number of AEs overall, specific types of AEs
occur infrequently. Thus, trials based on AEs as the out-
come are difficult to conduct and, because the outcomes are
infrequent, can be extraordinarily expensive. For example,
a high-profile systems change (ie, CPOE) was given a “me-
dium” evidence rating because the trials involved a single

institution and because the outcome for which a difference
was found was serious medication errors and not adverse
drug events (ADEs). Yet, the main trial cost more than $1
million (L.L.L., D.W.B., unpublished data, 1998). A clini-
cal trial in which patients were randomized to CPOE would
be difficult and expensive to conduct. This is true of many
other systems-level interventions as well. Thus, the tradi-
tional evidence-based approach cannot be the sole source
of information for advancing patient safety.

Limitations of the Recommendations
Unfortunately, even within its assigned scope of identify-
ing effective practices, the EPC report has some shortcom-
ings that limit its usefulness. First, prioritization is skewed
by the strong data bias. As they freely admit, Shojania et al
went where the data led them. This is the classic EBM ap-
proach, which has worked well in clinical medicine. In ad-
dition, most of the reviewers were internists; only a few were
safety experts. Understandably, they applied the classic aca-
demic medical model rather than the human factors, engi-
neering, or safety theory models that are used in other in-
dustries.

The search for formal evaluation data led the authors to
concentrate not on the topics of greatest importance to im-
proving safety, but on those for which researchers have re-
cently produced data. As a result, 8 topics account for 44%
of the recommendations. For example, one of these, cen-
tral venous catheter problems, accounts for 7 practices, or
10% of the total. While the safety of central venous cath-
eter use is important, it would not be near the top of the
list of challenges for hospital safety officers or near the top
of the list of causes of patient harm. Similarly, preventing
ventilator-associated pneumonia (5 practices), while im-
portant, has limited application.

The effect of skewing is made more apparent by viewing
these recommendations through another lens: if the distri-
bution of AEs among hospitalized patients is roughly that
suggested by the Harvard Medical Practice Study,8,9 the in-
terventions in the evidence report would prevent relatively
few of all AEs. The evidence report made these prioritiza-
tions under great time pressure; however, the impact of the
interventions was compressed in such a way that the ben-
efit was not given sufficient attention. The point is not that
these practices are unimportant, but that prominence on the
list should not be taken as evidence that such practices should
necessarily command a high priority for implementation.
If the evidence report is taken too literally, that is exactly
what will happen.

A second limitation of the report is that key safety prac-
tices are omitted. The report downgraded or omitted many
established practices because of inadequate evidence, ei-
ther because of lack of data from controlled trials or be-
cause the available data did not prove a reduction in AEs.
Accordingly, customary practices, such as sponge counts in
surgery, wrong-site surgery prevention techniques, and most
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anesthesia practices, including intraoperative monitoring,
and even the use of checklists, did not make the list.2 It would
be tragic if these omissions were interpreted as reasons to
discontinue these practices.

A good example of accepted safety practices is the group
related to prevention of ADEs, which account for an enor-
mous number of hospital AEs.9 This field has commanded
the lion’s share of the safety effort in the past decade and
was the most frequent type of AE in the Harvard Medical
Practice Study,8,9 but is represented in only 6 of the prac-
tices considered. Important practices, such as implementa-
tion of pharmacy-based intravenous admixture systems, re-
moval of concentrated potassium chloride from nursing units,
use of computer-generated or electronic medication admin-
istration records, educating patients about the safe and ac-
curate use of their medications, and having a hospital phar-
macist available on call 24 hours a day, were not included.
These practices were omitted from the report because sparse
data are available regarding their impact, and in particular
they have not been subjected to randomized controlled tri-
als. Yet, there is little question that they are effective meth-
ods for reducing ADEs. Some are “trialable,” and some are
less so. The fact that these practices are not on this list should
not lead to any reduction of the important, and successful,
efforts being made nationwide to improve medication safety.

Less specific but even more important topics for improv-
ing patient safety that Shojania et al considered but did not
rate or include in their evaluation tables because they “have
not yet received adequate evaluation of their potential health
care applications” include the following: “promoting a cul-
ture of safety,” “use of human factor principles in evalua-
tion of medical devices,” “incident reporting,” and “refin-
ing performance of medical device alarms.”

Omission of these topics demonstrates the limitations of
requiring the “adequate evaluation” the authors seek for fur-
ther action on the implied system changes. Does health care’s
investment in “promoting a culture of safety” really have
to await a randomized trial of culture change? Although con-
tinued outcomes research is essential for establishing and
improving the scientific evidence base for medical prac-
tice, formal evidence of the type the evidence report sought
is neither appropriate nor essential for all of the interven-
tions needed to improve patient safety. With respect to mod-
ern knowledge about how complex systems get safer, the
relentless, uncritical requirement of formal scientific proof
according to the evidence report standards simply lacks face
validity.

Third, a practice was downgraded if it is already widely
in use. This seems particularly bizarre. Although the pur-
pose of the evidence report was to highlight opportunities
for increased impact, the effect of this arbitrary approach is
to give a distorted view of the power of various interven-
tions. Unit dosing is a good example. This practice has the
potential to reduce the number of medication administra-
tion errors because of the millions of doses given annually.

Shojania et al gave it a low rating in part because unit dos-
ing is already widely used in hospitals. However, unit dos-
ing is only partially implemented in most hospitals, and bulk
dosing still causes many ADEs, particularly in intensive care
units and emergency departments. Achieving nearly 100%
unit dosing has been an important challenge for patient safety
efforts. The unrealized potential of this practice alone for
reducing injury probably far exceeds that of most of the other
72 items on the list.

Fourth, safety, or prevention of AEs, is confounded with
other issues involving the provision of optimal care. This is
perhaps the greatest anomaly in the evidence report. Six of
the 73 practices on the list address 3 problems that have not
been considered safety issues: informed consent, end-of-
life care, and pneumococcal vaccination in elderly pa-
tients. While each is important, and all are practices very
much in need of improvement, there is little evidence that
any of these 3 is a significant cause of injury. These are im-
portant quality-of-care issues, but calling them safety is-
sues muddies both waters, and there are many other equally
or more deserving quality issues. Although all safety issues
are quality issues, the reverse is not so. The IOM’s defini-
tion of safety is “freedom from accidental injury.” Few would
consider community-acquired pneumonia (or measles, for
that matter) to be “accidental” injuries.

Implications and Recommendations
The policy question posed in the evidence report, and the
overriding issue that must now be addressed by the Na-
tional Quality Forum Committee, is this: “What criteria
should be used to determine ‘best practices’ for improving
patient safety?” We believe that rigorous proof of efficacy
according to the rules of the evidence report is neither nec-
essary nor, in many cases, sufficient for recommending wide-
spread use of a safety practice. In addition, as the report com-
mendably points out, it is not always possible to obtain such
evidence.

Aviation safety, for example, was not built on evidence that
certain practices reduced the frequency of crashes. Instead,
it relied on the widespread implementation of hundreds of
small changes in procedures, equipment, training, and orga-
nization that aggregated to establish an incredibly strong safety
culture and amazingly effective practices. These changes made
sense; were usually based on sound principles, technical
theory, or experience; and addressed real-life problems, but
few were subjected to controlled experiments.

In health care, the progress in anesthesia safety is a com-
parable example. Everyone, including Shojania et al, agrees
that the current practice of anesthesia provides an outstand-
ing example of how a high level of safety can be achieved
in health care. Anesthesia is the only system in health care
that begins to approach the vaunted “six sigma” level of per-
fection that other industries strive for. Mortality from elec-
tive anesthesia has declined 10-fold in the past several de-
cades as the result of a concerted effort to improve safety.19
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This outstanding achievement is attributable not to any single
practice or development of new anesthetic agents or even
any type of improvement (such as technological advances)
but to application of a broad array of changes in process,
equipment, organization, supervision, training, and team-
work. However, no single one of these changes has ever been
proven to have a clear-cut impact on mortality. Rather, an-
esthesia safety was achieved by applying a whole host of
changes that made sense, were based on an understanding
of human factors principles, and had been demonstrated to
be effective in other settings. Safety, they showed, is doing
a lot of little things that, in the aggregate, make a big dif-
ference. In addition, the anesthesia community has mea-
sured its progress over time, accumulating a “time series”
track record whose signal is virtually incontrovertible. To
say that convincing evidence of progress and effect is lack-
ing because randomized trials of all safe anesthesia prac-
tices have not been conducted would be Luddite.

These successful experiences in aviation and anesthesia
should inform the selection process for best practices in
health care. They provide proof of the value of other types
of evidence that performance improvement experts find com-
pelling:

Practices Based on Human Factors Principles. An im-
mense body of literature testifies to the value of practices
based on principles designed to compensate for human cog-
nitive failings. These include, for example, standardiza-
tion, simplification, and use of protocols and checklists. Re-
ducing the types of intravenous infusion pumps used in a
hospital from 7 to 1 or 2, for example, reduces errors, but it
has not been proven in a controlled trial. Is one needed?
Hardly. Standardizing medication orders to require the use
of leading zeroes, (0.1 mg is acceptable as a dose, but .1 is
not), for example, eliminates errors, but has not been proven
to reduce ADE rates.

Practices Based on Inference (Linkage) From Process
to AEs. In the leading zeroes example, perhaps only one in
a hundred prescriptions in which the zero has been omit-
ted will be misread by a clerk, nurse, or pharmacist as a whole
number, and probably less than 10% of those errors will re-
sult in a patient injury (1 per 1000 orders), and less than
10% of those will be fatal (1 per 10000 orders). It would be
incredibly difficult to mount a controlled study of suffi-
cient power, of more than 10000 orders, half with zeroes
and half without, to prove that the ADE rate is decreased,
or of 100000 orders to prove mortality has been decreased.
Is it necessary? We think not.

A more provocative example is as follows: abundant in-
formation exists from many well-performed studies that er-
ror rates are substantial in all judgments based on human
observations, such as interpretation of radiographs, elec-
trocardiograms, angiograms, and pathology specimens. Two
experts will disagree in these interpretations 10% to 20%
of the time.20,21 An effective method for reducing errors is
to require duplicate independent readings.22-27 Is it neces-

sary to document the number of deaths or cases of unnec-
essary surgery resulting from every possible use of each of
these tests to justify establishing duplicate readings as stan-
dard practice? We hope not.

Accepted Practices in Other Industries. The classic and,
in medicine, extremely controversial example of practices
that are “known” to reduce errors in other environments is
limitation of work hours. Hour restrictions are mandated
in almost all occupations in which performance failures can
affect the lives of others, except health care. Although Sho-
jania et al assign limiting hours of service a low (ie, 4) rat-
ing for available evidence, to their credit they included the
statement “efforts to reduce fatigue and sleepiness should
be undertaken, and the burden of proof should be in the
hands of the advocates of the current system to demon-
strate that it is safe.”2 Few safety experts would disagree.

Common Sense. A common theme in all of these ex-
amples is that they make sense. To a lay person and to most
physicians, these practices seem like obvious things to do.
That is basically how aviation and anesthesia made progress:
they did what seemed to be the obvious right things to do.28,29

The problem with this approach is that sometimes obvi-
ous interventions or practices turn out to be wrong. The his-
tory of medicine is littered with practices that were dis-
carded when rigorous studies demonstrated they were
ineffective or even harmful, such as, for example, the use
of lidocaine after myocardial infarction.30 Thus, we do not
advocate implementation of safety practices that are based
solely on common sense and have no evidence of efficacy.
If they were later found to be ineffective, tremendous waste
of resources and some potential harm to patients could re-
sult. Fortunately, the value of most safety measures has been
established directly or by analogous practices in other in-
dustries. Many other practices are based on sound human
factors principles that are unlikely to be repealed. The Na-
tional Quality Forum is currently reviewing the evidence
report’s practices and will be issuing its own recommenda-
tions.

However, some effective practices are costly, and it would
not be practical to implement all of them. Thus, it is nec-
essary to have a method for prioritizing them whether or
not they have been subjected to randomized trials. Meth-
ods for prioritizing safety practices should be a key area for
future research. Parameters that should be considered in-
clude the frequency and severity of the target problem and
the evidence that the specific safety practice will be effec-
tive, generalizable, and sustainable.

Conclusion
We urge serious consideration of the top-level practices cer-
tified by the evidence report.2 Some should be recom-
mended as best practices. However, it is crucial to under-
stand that, given its rules for search and judgment, the list
in the evidence report is neither a complete nor necessarily
an appropriate inventory of practices for priority action to
improve patient safety.
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Policymakers must consider the entire experience with safety
practices, both in health care and in other industries, when
deciding which practices should be recommended for wide-
spread use. Evidence from randomized trials is important in-
formation, but it is neither sufficient nor necessary for ac-
ceptance of a practice. For policymakers to wait for
incontrovertible proof of effectiveness before recommend-
ing a practice would be a prescription for inaction and an ab-
dication of responsibility. There will never be complete evi-
dence for everything that must be done in medicine. The
prudent alternative is to make reasonable judgments based
on the best available evidence combined with successful ex-
periences in health care. While some errors in these judg-
ments are inevitable, we believe they will be far outweighed
by the improvement in patient safety that will result.

Funding/Support: This work was supported in part by an Investigator Award from
the Robert Wood Johnson Foundation (Dr Leape).

REFERENCES

1. Kohn KT, Corrigan JM, Donaldson MS, eds. To Err Is Human: Building a Safer
Health System. Washington, DC: Committee on Quality of Health Care in America,
Institute of Medicine, National Academy Press; 1999.
2. Shojania K, Duncan B, McDonald K, Wachter RM, eds. Making Health Care
Safer: A Critical Analysis of Patient Safety Practices. Rockville, Md: Agency for
Healthcare Research and Quality; 2001. Evidence Report/Technology Assess-
ment No. 43; AHRQ publication 01-E058.
3. Evidence-Based Medicine Working Group. Evidence-based medicine: a new ap-
proach to teaching the practice of medicine. JAMA. 1992;268:2420-2425.
4. Eisenberg JM. Ten lessons for evidence-based technology assessment. JAMA.
2000;282:1865-1869.
5. Agency for Healthcare Research and Quality. Practices rated by strength of evi-
dence [table]. Rockville, Md: Agency for Healthcare Research and Quality; 2001.
Available at: http://www.ahrq.gov/clinic/ptsafety/chap57.htm. Accessibility veri-
fied June 27, 2002.
6. Massachusetts Coalition for the Prevention of Medical Errors. MHA Best Prac-
tice Recommendations to Reduce Medication Errors. Burlington: Massachusetts
Coalition for the Prevention of Medical Errors; 2001. Available at: http://www
.mhalink.org/mcpme/mha_best_practice_recommendation.htm. Accessibility veri-
fied June 27, 2002.
7. American Hospital Association. AHA Initiative: Improving Medication Safety.
Chicago, Ill: American Hospital Association; 2002. Available at: http://www.aha
.org/medicationsafety/ahainitiative.asp. Accessibility verified June 27, 2002.
8. Brennan TA, Leape LL. Adverse events, negligence in hospitalized patients: re-

sults from the Harvard Medical Practice Study. Perspect Healthc Risk Manage. 1991;
11:2-7.
9. Leape LL, Brennan TA, Laird NM, et al. The nature of adverse events in hos-
pitalized patients: results from the Harvard Medical Practice Study II. N Engl J Med.
1991;324:377-384.
10. Leape LL, Lawthers AG, Brennan TA, Johnson WG. Preventing medical in-
jury. Qual Rev Bull. 1993;19:144-149.
11 Reason J. The contribution of latent human failures to the breakdown of com-
plex systems. Phil Trans R Soc Lond. 1990;327:475-484.
12. Reason J. A systems approach to organizational error. Ergonomics. 1995;38:
1708-1721.
13. Reason JT. Managing the Risks of Organizational Accidents. Brookfield, Vt:
Ashgate; 1997:xvii, 252.
14. Perrow C. Normal Accidents: Living With High-Risk Technologies. New York,
NY: Basic Books; 1984.
15. Rasmussen J. Human error and the problem of casuality in analysis of acci-
dents. Phil Trans R Soc Lond. 1990;327:449-462.
16. Cook R, Woods D. Medical Disasters and Latent System Failures: Blame, Guilt,
and Causality. Columbus: Cognitive Systems Engineering Laboratory, the Ohio
State University; 1992:1-6.
17. Cook R, Woods D, Miller C. A Tale of Two Stories: Contrasting Views of Pa-
tient Safety. Chicago, Ill: National Patient Safety Foundation; 1998:1-74.
18. Cook R. How Complex Systems Fail. Chicago, Ill: University of Chicago, Cog-
nitive Technologies Laboratory; 1998:1-3.
19. Pierce E. The 34th Rovenstine Lecture. Anesthesiology. 1996;84:966-975.
20. Koran L. Medical progress [first of two parts]. N Engl J Med. 1975;293:642-
646.
21. Koran L. Medical progress [second of two parts]. N Engl J Med. 1975;293:
695-701.
22. Leape LL, Park RE, Bashore TM, Harrison JK, Davidson CJ, Brook RH. Effect
of variability in the interpretation of coronary angiograms on the appropriateness
of use of coronary revascularization procedures. Am Heart J. 2000;139:106-113.
23. Beauman G, Vogel R. Accuracy of individual and panel visual interpretations
of coronary arteriograms: implications for clinical decisions. J Am Coll Cardiol. 1990;
16:108-113.
24. Detre K, Wright E, Murphy M, et al. Observer agreement in evaluating coro-
nary angiograms. Circulation. 1975;52:979-986.
25. Zir L, Miller S, Dinsmore R, et al. Interobserver variability in coronary angiog-
raphy. Circulation. 1976;53:627-632.
26. Sanmarco M, Brooks S, Blankenhorn D. Reproducibility of a consensus panel
in the interpretation of coronary angiograms. Am Heart J. 1978;96:430-437.
27. Fisher L, Judkins M, Lesperance J, et al. Reproducibility of coronary arterio-
graphic reading in the coronary artery surgery study. Catheter Cardiovasc Diag.
1982;8:565-575.
28. Helmreich RL. On error management: lessons from aviation. BMJ. 2000;320:
781-785.
29. Gaba D. Anaesthesiology as a model for patient safety in health care. BMJ.
2000;320:785-791.
30. Lau J, Antman EM, Jimenez-Silva J, Kupelnick B, Mosteller F, Chalmers TC.
Cumulative meta-analysis of therapeutic trials for myocardial infarction. N Engl J
Med. 1992;327:248-254.

CONTROVERSIES

©2002 American Medical Association. All rights reserved. (Reprinted) JAMA, July 24/31, 2002—Vol 288, No. 4 507


