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Despite a decade’s worth of effort, patient safety has improved
slowly, in part because of the limited evidence base for the devel-
opment and widespread dissemination of successful patient safety
practices. The Agency for Healthcare Research and Quality spon-
sored an international group of experts in patient safety and eval-
uation methods to develop criteria to improve the design, evalua-
tion, and reporting of practice research in patient safety. This article
reports the findings and recommendations of this group, which
include greater use of theory and logic models, more detailed

descriptions of interventions and their implementation, enhanced
explanation of desired and unintended outcomes, and better de-
scription and measurement of context and of how context influ-
ences interventions. Using these criteria and measuring and report-
ing contexts will improve the science of patient safety.
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In the decade since the Institute of Medicine published
To Err Is Human: Building a Safer Health System (1),

patient safety has assumed an important role in health care.
Accreditation standards are stricter, most U.S. states now
require serious medical errors to be reported, and Medicare
will no longer pay for certain complications and outcomes
of in-hospital care. Despite substantial changes (2) and iso-
lated and heartening success stories (3, 4), evidence that
these activities have improved patient outcomes is not en-
tirely convincing (5, 6). The science of patient safety un-
doubtedly needs to mature.

Considering this background, the Agency for Health-
care Research and Quality (AHRQ) convened a panel of
international experts in patient safety who reviewed the
literature and discussed how to improve the conduct and
reporting of patient safety interventions.

Researchers in patient safety face substantial chal-
lenges. Interventions are usually multifactorial and com-
plex, target multiple persons (including patients, clinicians,
care teams, and leaders), and use various incentives and
levers (social, economic, and work redesign). For example,
a checklist cannot work if individuals choose not to use it
or the required supplies are unavailable, or the interface of
a computer system may compromise its potential safety
benefits.

The setting matters, as well. Although an intravenous
medication that is effective in a 600-bed teaching hospital
is also likely to be effective in an 80-bed rural hospital, a
safety intervention may produce vastly different results in
these 2 settings.

STUDY DESIGN IN THE EVALUATION OF PATIENT

SAFETY PRACTICE

Experts debate what constitutes rigor in the design of
studies on patient safety (7–10). Some investigators say
that we do not need a randomized, controlled trial to

determine whether parachutes work (11). This is certainly
true, yet reflecting on why it is true is instructive. Strong
theory supports the association between using the para-
chute and preventing death if a person jumps from an
airplane; a parachute is a relatively standardized interven-
tion; failures of implementation are obvious; we expect the
intervention to be relatively insensitive to such contexts as
the kind of airplane used and the height, weight, genetics,
and personality of the jumper; the outcome is immediate
and unambiguous; and the causal link between what the
intervention is trying to prevent (hitting the ground) and
the outcome (death) is direct.

Few patient safety interventions share these character-
istics, and how best to evaluate the validity of patient safety
interventions remains contested (8–10). We therefore fo-
cused on why and how we evaluate safety interventions and
make causal inferences about their effectiveness. The rea-
sons for this focus are 4-fold: 1) to help organizations judge
whether an intervention shown to be effective elsewhere
is likely to work in their setting; 2) to propose co-
interventions, such as those designed to improve culture or
leadership, that can support the successful implementation
of a given practice; 3) to suggest to regulators and accredi-
tors that an effective practice should not be required if the
effectiveness varies widely across health care settings de-
pending on key contextual elements; and 4) to evaluate
whether the costs and unintended harms of an intervention
may outweigh its benefits.

Table 1 shows the most important of these additional
key evaluation issues that merit measurement and reporting.
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Describe the Theory
An explanation of the theory or logic model (that is,

why should this patient safety practice work?) places the
results of the evaluation in the context of previous knowl-
edge. Most clinical intervention trials are based on volumi-
nous molecular and physiologic science that establishes ex-
pectations as to why the intervention, such as a pill or a
surgical procedure, should work; evaluations of patient
safety practices require this intellectual scaffolding as well.
However, the “basic science” supporting safety interven-
tions is diverse and draws on clinical medicine, engineer-
ing, and social sciences.

For example, the media largely attributed the decrease
in bloodstream infections associated with central venous
lines to the use of a checklist. In reality, the intervention
also involved measurement and feedback of infection rates
and interventions to improve culture and teamwork. Such a
multifaceted approach attempts to mitigate the technical and
adaptive barriers, including those that are social, emotional,
cultural, and political, to change clinician behavior (12).
Qualitative and quantitative research methods are often
needed to provide meaningful insights.

Describe Patient Safety Practices in Detail
A second key evaluation issue is describing the patient

safety practice in sufficient detail for others to replicate it.
Although this suggestion seems self-evident and has been
recommended by other authors (13, 14), we found in our
review of studies reporting several prominent patient
safety practices that these descriptions were limited to a
few sentences.

Detail the Implementation Process
The third key evaluation issue is detailing the imple-

mentation process. Reporting the challenges encountered
and addressed as the implementation evolves is critically
important. As with many complex interventions, the core
intervention may be hard to distinguish from efforts to
implement it, and these aspects sometimes blend over time.
For example, one effort to reduce bloodstream infections
recognized the importance of leadership support and a col-
laborative safety culture; as such, the investigators packaged
these factors together as the safety practice (3, 15). Many

experts even believe that it may not be possible or mean-
ingful to disentangle the collection of co-interventions, or
implementation, from the safety intervention.

Assess the Outcomes and the Influence of Context
Finally, an assessment of the outcomes that includes

possible unintended effects is standard in most investiga-
tions of new clinical interventions (for example, evaluation
of adverse effects in clinical trials) but is often ignored in
evaluations of safety practices, even though such effects
may outweigh any benefits (16, 17). Assessing the influ-
ence of context on effectiveness for evaluations with mul-
tiple intervention sites is conceptually similar to the analy-
ses measuring the heterogeneity of treatment effects in
studies of clinical interventions. Doing this in safety studies
will both establish the degree to which a particular patient
safety practice is context-sensitive and build the evidence
base for understanding the role of context in general. For
example, intensive care units without a director and inten-
sivist or hospitalist staff experienced difficulties in imple-
menting safety interventions to reduce health care–associated
infections (Pronovost PJ. Personal communication.).

THE ROLE OF CONTEXT

Context is important in the successful implementation
of patient safety practices. Although the definition of “con-
text” may vary depending on the purpose of the study, one
way that context can be thought of is as characteristics of
the organization and its environment that influence the
implementation and effectiveness of the patient safety prac-
tice. The influence of context may be one reason why in-
terventions that carry the same “label” (for example, com-
puterized order entry for medications) achieve different
outcomes when they are implemented in different settings
(18, 19). Although most authorities agree on the impor-
tance of context, the evidence base for context is minimal;
moreover, agreement is lacking on what elements of con-
text are most influential and therefore most in need of
measurement and reporting in evaluations of patient safety
practice.

On the basis of theory and the limited evidence avail-
able, we propose that high-priority contexts be grouped
into 4 domains (Table 2). First, external factors are the
environment in which the health care organization resides.
This domain includes whether a regulatory authority or

Table 1. Recommendations for Evaluating the Effectiveness
of Patient Safety Practices

Explicitly describe the theory behind the chosen intervention components or
an explicit logic model for why this patient safety practice should work

Describe the patient safety practice in sufficient detail that it can be
replicated, including the expected effect on staff roles

Measure high-priority contexts in the 4 domains described in Table 2
Detail the implementation process, the actual effects on staff roles, and how

the implementation or intervention changed over time
Assess the effect of the patient safety practice on outcomes and possible

unexpected effects, including data on costs, when available
For studies with multiple intervention sites, assess the influence of context

on the effectiveness of intervention and implementation

Table 2. High-Priority Contexts to Include in Reports of
Patient Safety Research

External factors, such as regulatory requirements, public reporting or
pay-for-performance, and local sentinel events

Organization structural characteristics, such as size, complexity, and financial
status or strength

Teamwork, leadership, and patient safety culture
Management tools, such as training resources, internal organization

incentives, audit and feedback, and quality improvement consultants
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accreditor, such as the Joint Commission, requires the
safety practice; the existence of public reporting or pay-for-
performance programs; or the occurrence of a sentinel
event (for example, a wrong-site surgery) that garnered me-
dia attention. External contextual factors are generally not
under the influence of the organization itself, although
they may be influenced by policymakers or payers.

Second, organization structural characteristics include
size, location, academic status, financial status, and the
more challenging factor of organization complexity. These
features are mostly fixed; the organization can influence
them only slowly, if at all.

Third, teamwork, leadership, and patient safety cul-
ture are interrelated concepts that are likely to influence
whether and how well the organization can implement and
sustain an intervention. Over time, organizations can
change these factors; the literature on the role of specific
efforts to improve safety culture and teamwork (20) is
hopeful, but opinions on the subject are mixed.

Finally, the presence of management tools is easily
influenced by the organization. Examples include using in-
ternal audit and feedback, training, offering financial in-
centives, designating a local champion or coach, or hiring
an external consultant.

Although all 4 contextual domains may not apply
equally to all attempts to implement patient safety practice,
evaluators should consider all domains to be potentially
applicable. The full AHRQ report (21) includes more spe-
cific recommendations for assessing and reporting context
measurement, including examples obtained from a diverse
and representative sample of specific patient safety prac-
tices. As the evidence base for context matures, we expect
that these domains and recommendations may change to
reflect new findings.

CONCLUSIONS AND FUTURE DIRECTIONS

Over the past decade, the toll of preventable adverse
events and associated public awareness has led to powerful
and diffuse pressures to improve. This pressure is deserved
and needed, yet science must guide the way. Health care
systems and providers must learn the right practice or set of
practices to prevent harm.

Only in retrospect is it obvious how immature the
science of patient safety was when the Institute of Medi-
cine report on this subject was published. Even the well-
meaning hospital chief executive officer, physician, or
nurse who wished to prevent patient harm would have
found (and often still does find) gaps in the literature.
Knowing the right practices to implement (or, in the case
of accreditors or regulators, to require [22]) or determining
which adverse events are sufficiently preventable to merit
public reporting or payment penalties depends on robust
research evidence. As with all high-risk industries, we must
weigh the costs of the safety interventions in medicine
against the benefits (23).

Over the past few years, research has emerged that
points the way to safer practices. Without high-quality re-
search, an appreciation of the role of context, or reporting
standards that allow all stakeholders to determine the ap-
plicability of study results to their own settings, there is a
substantial risk that research results will be misinterpreted
and misapplied. We urge researchers to measure and report
on the recommendations that we have outlined here and
advocate that editors and persons who fund research en-
courage such measurement and reporting when promoting
and disseminating the results of safety-oriented research.
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