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CLINICAL SCENARIO
You, the medical director of an intensive care unit (ICU), discover that mortality has increased for patients with
sepsis. You are considering a quality improvement (QI) initiative to improve
the care and outcomes of your patients. However, you are concerned that
many QI studies have weak designs and
poor data quality and often overestimate potential benefits. Before beginning, you decide to identify and evaluate existing QI interventions.
THE SEARCH
You perform a literature search using
PubMed and identify a before-after study
evaluating an educational QI program for
sepsis in 59 medical-surgical ICUs in
Spain.1 This program trained clinicians
to recognize and treat severe sepsis based
on evidence-based guidelines from the
Surviving Sepsis Campaign.2 The program implemented 2 guideline-based
treatment bundles: a resuscitation bundle
(6 tasks started at sepsis recognition and
completed within 6 hours) and a management bundle (4 tasks completed
within 24 hours).
Compared with the 2-month preintervention period, adherence to the
guidelines in patients with sepsis imCME available online at
www.jamaarchivescme.com
and questions on p 2306.

Quality improvement (QI) attempts to change clinician behavior and, through
those changes, lead to improved patient outcomes. The methodological quality of studies evaluating the effectiveness of QI interventions is frequently low.
Clinicians and others evaluating QI studies should be aware of the risk of bias,
should consider whether the investigators measured appropriate outcomes,
should be concerned if there has been no replication of the findings, and should
consider the likelihood of success of the QI intervention in their practice setting and the costs and possibility of unintended effects of its implementation.
This article complements and enhances existing Users’ Guides that address the
effects of interventions—Therapy, Harm, Clinical Decision Support Systems,
and Summarizing the Evidence guides—with an emphasis on issues specific
to QI studies. Given the potential for widespread implementation of QI interventions, there is a need for robust study methods in QI research.
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proved for both the resuscitation bundle
(5.3% vs 10.0%, P⬍.001) and the management bundle (10.9% vs 15.7%,
P=.001) during the 4-month postimplementation period. Hospital mortality decreased (44.0% vs 39.7%, P=.04). Oneyear follow-up in a subset of participating
ICUs revealed that adherence to the resuscitation bundle returned to baseline, but management bundle adherence and hospital mortality remained
similar to those measures in the postintervention period. Your next step is to
critically appraise the report.
QUALITY IMPROVEMENT—
AN OVERVIEW
Problems with the quality and safety of
patient care are common.3,4 Patients frequently do not receive evidence-based
treatments,5 and more than 9% of hospitalized patients are harmed by adverse events.6 Quality improvement interventions attempt to change clinician
behavior and, through those changes,
lead to more consistent, appropriate,
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and efficient application of established clinical interventions, resulting
in improved care and patient outcomes.7 The likelihood of behavior
change, rather than the efficacy of the
interventions used, is generally at or
near equipoise in QI research.
Traditional clinical research (eg,
evaluating the efficacy of therapies)
typically evaluates interventions delivered in well-controlled environments,
increasing the likelihood that patients
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receive the intervention. 3,4 In contrast, QI interventions are often designed to enhance the implementation of proven therapies and use data
routinely collected in clinical practice. As a result, QI efforts may not always be considered research8; if designated as such, they may qualify for
expedited review by an institutional review board that may agree to waiving
informed consent because the study
does not expose patients to any risks
beyond those involved in standard clinical practice.9
Quality improvement interventions
are frequently context-dependent, complex, and iterative, seeking to address
barriers to and facilitators of QI.10 When
high-quality evidence has securely es-

tablished substantial net benefit of existing therapies, measuring the processes of care—ie, the incremental
implementation of therapies—may be
sufficient to establish the benefit of QI
interventions. When the net benefit of
therapies is less securely established,
measurement of improved patientimportant outcomes is necessary to establish the benefit of QI interventions.
Quality Improvement as a Science

Randomized controlled trials (RCTs)
provide an optimal strategy to reduce
bias associated with prognostic differences between groups or with determinants of outcome that change over
time. Publications in the QI field represent a heterogeneous literature11 in

Box 1. Users’ Guide for an Article Assessing Quality Improvement (QI)
Are the results valid?
Did intervention and control groups start with the same prognosis?
Were patients randomized? If not, did the investigators use an alternative design that
minimizes the risk of bias? a
Was randomization concealed?
Were patients in the study groups similar with respect to known prognostic
factors?
If the QI intervention primarily targeted clinicians, was the clinician or the clinician group the unit of analysis?
Was data quality acceptable?
Was prognostic balance maintained as the study progressed?
To what extent was the study blinded?
Aside from the experimental intervention(s), were the groups treated equally?
Was the initial prognostic balance maintained at the completion of the study?
Was follow-up complete?
Were patients analyzed in the groups to which they were randomized or allocated? a
Was the trial stopped early?
What were the results?
How large was the treatment effect?
How precise was the estimate of the treatment effect?
How can I apply the results?
If the QI study focused on a process of care, what was the quality of evidence that
the process improves patient-important outcomes?
Was follow-up sufficiently long?
Is the QI intervention exportable to my site?
Were all patient-important outcomes considered?
Are the likely benefits worth the potential hassles, harms, and costs?
a Points
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which reports of local experience with
a high risk of bias are much more frequent than reports of rigorously designed experiments.12 Likely because of
their lower risk of bias, rigorous RCTs
are less likely to report significant improvements than are observational
studies.13
Anecdotal QI reports can generate
new hypotheses, fuel innovative
changes, and motivate clinicians to
change.14 If no dissemination of a local QI intervention to other settings is
planned, lower-quality evidence may be
acceptable. However, when the apparent benefits of an intervention are
widely publicized, spurious findings can
result in harm, poor use of limited resources, or both. Therefore, most QI
studies must be rigorously designed,
conducted, and evaluated.14-16
Some QI initiatives have prematurely advocated the dissemination of
interventions based on randomized
trials with important limitations. For
example, the use of ␤-blockers in noncardiac surgery was adopted as a target for QI efforts prior to evidence that
this intervention may increase allcause mortality and stroke.17,18 Studies with both a low risk of bias and a
high degree of applicability outside of
the original research setting are needed
before QI interventions are widely disseminated.12,16
Link to Other Users’ Guides

This article complements and enhances existing Users’ Guides that address the effects of interventions—
Therapy, Harm, Clinical Decision
Support Systems, and Summarizing the
Evidence guides19—with an emphasis
on issues specific to QI studies (BOX 1).
Furthermore, this guide focuses on individual studies, which, as other Users’ Guides point out, should be interpreted in the context of all relevant
high-quality evidence (ie, Summarizing the Evidence, Making Sense of Variability in Study Results, When to Believe a Subgroup Analysis); it also
complements the Standard for Quality Improvement Reporting Excellence (SQUIRE) guidelines.20
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ARE THE RESULTS VALID?
Were Patients Randomized?
If Not, Did the Investigators
Use an Alternative Design
That Minimizes the Risk of Bias?

The observational design of most QI
studies may reflect events outside the
control of the researchers (eg, change
caused by a new policy) or the impracticability of randomization (eg, unwillingness to participate in a control
group).13 Such observational designs
make it difficult to determine whether
the QI intervention is responsible for
observed changes, therefore generating low-quality evidence regarding
the effects of the intervention on the
outcome.21
Nonrandomized designs commonly
used in QI studies include before-after
studies (with and without concurrent
controls), time series (interrupted or
not), and stepped wedge designs
(BOX 2).22 Changes over time in patient populations or changes in practice unrelated to the QI intervention
threaten the validity of uncontrolled before-after studies,22 which often overestimate the magnitude of benefit.23 For
instance, investigators attributed an improvement in surgical outcomes in patients undergoing coronary artery bypass graft surgery in New York State to
publicly reporting hospital and surgeon outcomes.24 However, a subsequent investigation demonstrated that
similar improvements occurred across
the United States without any such
intervention.25
Controlled before-after designs are
infrequently used because of difficulty in identifying a suitable control
group. However, even participants
who appear well matched (eg, have
similar demographics) at baseline
may differ on important unmeasured
factors (eg, adherence to the study
intervention).
An interrupted time-series design
may increase confidence in the causal
link between the intervention and outcome (BOX 3). However, this design
does not protect against the effects of
other important events that may coincide with the study intervention. With

this design, the periods must be explicitly defined, and statistical techniques
may be required to account for autocorrelation (ie, the same type of data

collected at adjacent time points are
likely more similar than data collected
at widely spaced points) to avoid overestimating treatment effects (Box 3).22

Box 2. Quantitative Study Designs for Quality Improvement (QI)
Research a
Randomized Designs
1. Individual-patient randomized controlled trials
2. Cluster randomized trials
Nonrandomized Designs
1. Stepped Wedge Design
Sequential rollout of QI intervention to study units (clinicians, organizations)
over a number of periods, so that by the end of the study all participants have
received the intervention. The order in which participants receive the intervention may be randomized (similar rigor to traditional randomized designs).
Data are collected and outcomes measured at each point at which a new group
of participants (“step”) receives the QI intervention. Observed differences in
outcomes between the control section of the wedge with those in the intervention section are assumed to be attributable to the intervention.
2. Time Series Design
Attempt to detect whether a QI intervention has had an effect significantly greater
than the underlying secular trend. Data are collected and outcomes measured
at multiple points before and after the introduction of the QI intervention. Multiple points before the intervention allow the underlying trend and any secular
effects to be estimated. Multiple points after the intervention allow the intervention effect to be estimated while accounting for the underlying secular trends.
The intervention may be stopped (interrupted) and then reintroduced multiple times, or the intervention may be implemented just once.
3. Controlled Before-After Studies
Identify a control population with characteristics and performance similar to
those of the study population. Data are collected and outcomes measured in
both the study and control populations before and after the introduction of a
QI intervention to the study population. Observed differences between groups
in the postintervention period or in change scores (from baseline in each group)
are assumed to be attributable to the intervention.
4. Uncontrolled Before-After Studies
Outcomes measured before and after the introduction of a QI intervention in
the same study setting. Observed differences in the outcomes are assumed to
be attributable to the intervention.
a Designs

presented in order of methodological strength.

Box 3. Interrupted Time Series Design: Example
A study of thoracic surgery compared patient outcomes between a baseline
period vs a postintervention period, after introduction of a clinical pathway for
postoperative management. The authors compared outcomes during the baseline vs postintervention periods, reporting significant improvements.26 However, reanalysis revealed a statistically significant preintervention trend, and
time-series regression techniques demonstrated no significant differences after
the intervention.27
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Statistical process control is another
common method used to analyze
variations in the performance of a
process over time. Variations may
include improved performance in
response to a QI intervention that,

over time, will stabilize at a new
improved level.28
Studies using a stepped wedge design introduce the QI intervention to
participants sequentially so that, by the
end of the study, all participants are ex-

Box 4. Stepped Wedge Design: Example
Following a national UK recommendation to implement critical care outreach teams
(CCOTs), one hospital undertook a stepped wedge trial evaluating the effects on
hospital mortality and length of stay.29 The CCOTs were introduced over 32 weeks,
with pairing of wards to match important patient characteristics. One ward from
each pair was randomized to earlier CCOT introduction, with usual care occurring in the other paired ward until subsequent CCOT introduction, allowing a
matched comparison across 8 pairs of wards. The timing of CCOT initiation across
ward pairs was randomly determined and phased in over time, with introduction
of CCOTs in an additional ward pair at 4-month intervals. This study demonstrated that the CCOT intervention reduced in-hospital mortality vs usual care (odds
ratio, 0.52 [95% confidence interval, 0.32-0.85]).

If the Intervention Primarily
Targeted Clinicians, Was
the Clinician or Clinician Group
the Unit of Analysis?

Box 5. Pragmatic Randomized Controlled Trial of a Quality
Improvement Intervention: Example
In a study targeted at adult primary care patients with type 2 diabetes, investigators randomized 511 patients from 46 clinicians to receive usual care vs shared
(patient-clinician) access to a Web-based, electronic diabetes tracker monitoring
13 indicators (eg, blood pressure, glycated hemoglobin [HbA1c] level), as well as
providing clinical advice to improve diabetes care.33 This pragmatic randomized
controlled trial was conducted among community-based clinicians to evaluate effectiveness in the setting in which most patients with diabetes receive care. The
intervention group had significantly more checks of diabetic indicators than the
usual-care group at 6 months (difference, 1.27 [95% confidence interval, 0.79 to
1.75]) and experienced significant improvements in blood pressure and levels of
HbA1c. However, HbA1c level may be a poor surrogate for patient-important outcomes (ie, randomized trials of intensive therapy to achieve low HbA1c targets failed
to show reductions in stroke or cardiovascular death34); improved blood pressure
is a more reliable surrogate outcome, although it too may fail to show reductions
for some outcomes.35

Box 6. Unit of Analysis: Example
In a randomized controlled trial evaluating the effect of clinical reports encouraging use of peritoneal dialysis among patients with end-stage renal disease, 10
physicians who cared for 152 patients were randomized to the intervention or control groups.37 The authors reported that a significantly greater number of patients
started peritoneal dialysis in the group of physicians randomized to the intervention (P=.04). However, if the correct unit of analysis (ie, the 10 physicians, rather
than the 152 patients) was used or special statistical methods were used to account for clustering of patient outcomes within physician, this result is unlikely
to have reached statistical significance.38
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posed to the intervention (BOX 4).30 The
order in which the intervention is introduced may be randomized, further
increasing evidence quality.
Some nonrandomized studies—if
designed, conducted, and analyzed
appropriately—may provide robust
results.16,31,32 Statistical methods (eg,
regression analysis) to account for
confounding variables (ie, prognostic
factors that bias results because
they are associated with both the QI
intervention and the outcome) may
strengthen observational studies. 32
When RCTs are used in QI, they are
often pragmatic designs evaluating
whether the QI intervention is effective among broadly defined patient
groups receiving care in real-world
settings (BOX 5).22,36

Clinicians working in the same practice, ward, or hospital share a common
environment that influences practice and
outcomes. Quality improvement investigators must consider this issue in their
analysis. For instance, if investigators randomized hospitals to receive an intervention to improve clinician practice, a
significant result may occur if data on individual clinicians’ practice are analyzed without considering that individual clinicians’ results are clustered (ie,
physicians working in a particular hospital may practice more similarly to one
another than to physicians in other
hospitals).19 Failure to appropriately consider this “unit of analysis” or “clustering” issue is common in QI studies
(BOX 6).38
Was Data Quality Acceptable?

Although the importance of methods
to control data quality is well accepted in clinical research, the same is
not true in many QI studies in which
data are often collected as part of routine care, without additional resources or training in research methods.32,39 Deficiencies in data quality can
invalidate study results, and the prin-
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ciples of data quality should be evaluated in all phases of a QI study (BOX 7
and BOX 8).

measures when processes can be accurately and feasibly measured and prior
randomized trials have demonstrated

that the processes improve outcomes
that patients value. For instance, because RCTs have demonstrated de-

Was Follow-up Complete?

Given the resource constraints faced in
conducting most QI research, missing
data are common. Missing data should
be explicitly reported, because they can
bias study results. If the magnitude of
missing data and the potential for bias
are both low in relation to the number
of outcome events,19 it may be appropriate to report the degree of missing
data without explicitly addressing these
data in the analysis.32 In other situations, investigators may need to conduct sensitivity analyses to determine
the potential effects of loss to followup. Results that do not change substantially with sensitivity analyses provide
greater confidence.32

Box 7. Data Quality Control Methods for Quality Improvement (QI)

Back to the Original Clinical
Scenario—Validity

Box 8. Data Quality: Example

The validity of this study is threatened
by the use of an uncontrolled beforeafter design—an interrupted time series
or stepped wedge (with randomization) study design would have less potential for bias. Quality assurance over data
collection was explicitly reported, with
very few missing data. The authors used
regression methods to account for known
imbalances between periods.
WHAT WERE THE RESULTS?
How Large and Precise
Are the Effects of the Quality
Improvement Intervention?

Previous Users’ Guides have described
common ways of expressing the effect of
an intervention (eg, relative risk, risk difference) and how to evaluate its precision via a confidence interval.19
HOW CAN I APPLY
THE RESULTS?
If the QI Study Focused
on a Process of Care, What
Was the Quality of Evidence
That the Process Improved
Patient-Important Outcomes?

Quality improvement interventions appropriately focus on process-of-care

Project Design
Were the aims of the QI project clearly stated?
Were valid definitions and measurement systems reported for all important data?
Data Collection
Were staff trained, with appropriate quality assurance review, regarding data
collection?
Data Management
Was there appropriate review and reporting of missing and outlier/erroneous data?
Data Analysis
Was participant flow (eg, patients, clinicians, hospitals) through the study explicitly reported (ie, number initially approached, participated, and dropped out)?

In a prospective, multicenter study (7688 patients) evaluating the implementation of a surgical safety checklist on patient complications,40 data collectors at 8
international sites (including resource-poor settings) received training and supervision from local researchers on the identification, classification, and recording of
process-of-care measures and complications according to the National Surgical Quality Improvement Program (NSQIP) from the American College of Surgeons. However, this training occurred only at the beginning of the quality improvement study,
whereas standard NSQIP training occurs over a 1-year period, suggesting a potential limitation in training for data collectors. Furthermore, many of the complications evaluated (eg, deep-venous thrombosis) require specific diagnostic tests
for accurate detection, but the proportion of patients systematically evaluated for
complications as part of routine care was not reported. Thus, data quality issues
may have influenced the association between the surgical safety checklist and subsequent complications.

Box 9. Quality of Evidence and Patient-Important Outcomes:
Example
A prospective study evaluated the implementation and refinement of a glucose control protocol using insulin infusion (targeting blood glucose levels of 80-120 mg/dL
[to convert to mmol/L, multiply by 0.0555]) for patients with hyperglycemia and
sepsis in a medical intensive care unit. In 70 patients who received the protocol,
86 total hypoglycemic events were recorded, although incidence of hypoglycemia
decreased from 7.6% (original protocol) to 0.3% (fourth protocol draft) as the protocol was progressively modified over the course of the study.42 However, a subsequent randomized controlled trial enrolling critically ill patients found a significant increase in death in those randomized to target blood glucose levels of 81
to 108 mg/dL vs a target level of 180 mg/dL or lower (odds ratio, 1.14 [95% confidence interval, 1.02-1.28]).43
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creased mortality with aspirin,41 a QI
intervention that increases the use of
aspirin in patients with acute myocardial infarction leads to confidence that
patients are better off, and QI researchers do not need to measure mortality.19 In other situations, QI studies
must demonstrate improvement in patient-important outcomes. Quality improvement interventions that result
in more efficient or less expensive
care with a neutral effect on patientimportant outcomes would also be desirable. Broadly implementing interventions supported by insufficient
evidence can be perilous (BOX 9).16

implement complex, multifaceted QI
interventions. However, the median follow-up time for assessing the outcome of a QI intervention is less than
1 year in most studies,13 which may be
insufficient to determine the sustainability of the intervention. Follow-up
studies of successful QI interventions
should be performed to address sustainability (BOX 10). Widespread adoption of QI interventions may be unwise if the postintervention follow-up
is less than 1 year.

Was Follow-up Sufficiently Long?

The context of a QI study is key to
evaluating its applicability outside of
the original study site(s). Study context includes the local environment,
processes, resources, leadership, culture, and traditions that cannot be
accounted for in the experimental
design of QI studies. 7 As a result,
QI studies may involve clinicians or

Changes in practice may be shortlived, with many clinicians or organizations reverting to previously established routines (ie, drift in clinician
behavior) once the stimulus for a new
intervention is no longer present.13 Furthermore, it often takes considerable
time for groups or institutions to fully

Is the Quality Improvement
Intervention Exportable
to My Site?

Box 10. Sustainability: Examples
A cohort study examining the sustainability of a successful intervention to decrease catheter-related bloodstream infections demonstrated that infection rates
remained low 36 months after the intervention.44 In contrast, a study evaluating
the implementation of a multifaceted quality improvement intervention (eg, development and dissemination of clinical guidelines supported by electronic registers, recall and reminder systems, staff education, audit, and feedback) to improve diabetes care and outcomes in Australia showed a significant improvement
in service delivery (eg, clinical examinations, laboratory investigations) at 1 year
(from 40% to 49%), but there was a subsequent decline in this outcome in years 2
and 3 (44% in each year).45

Box 11. Context: Example
Despite recommendations from professional societies and national guidelines regarding selective use of routine preoperative tests in patients with low anesthetic
risk, a high number of tests were performed in a French academic hospital.46 Previous studies demonstrated that the majority of anesthesiologists at the hospital
were not complying, despite familiarity with the recommendations. Clinicians
adapted the national guidelines using strategies targeted at specific organizational
barriers (eg, lack of preoperative anesthesia consultation). Following this adaptation to local context, as well as active feedback regarding their practice and discussions about organizational changes, the hospital observed a sharp decrease in
preoperative tests ordered for low-risk patients (80% vs 48%; P⬍.05).
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participants not typical of the realworld population. A clear appreciation of the local barriers to and facilitators of QI are needed before
deciding if a QI study is generalizable
(BOX 11).10,47
The context of a QI study is also important in considering the acceptability and probability of success of the intervention in different settings. Local
barriers (eg, alternative therapeutic protocols) and facilitators (eg, supportive
opinion leaders) may differ. For instance, in an RCT comparing usual care
vs clinician education by local opinion leaders coupled with performance
feedback in elderly patients following
acute myocardial infarction, the QI intervention significantly increased the
use of aspirin (13% vs −3%, P=.04) and
␤-blockers (31% vs 18%, P =.02).47 In
addition, an audit of local baseline practice may be required, because audit and
feedback interventions may be most effective when baseline adherence to evidence-based practice is low.48 Lastly,
successful implementation and evaluation of a QI intervention in a number
of settings (ie, replication) may help increase confidence in its generalizability. Hence, a clear understanding of
context-related issues is required to understand the exportability and acceptability of the QI intervention to local
practice.
Were All Patient-Important
Outcomes Considered?

In reviewing the results of QI studies,
one must consider whether important
potential effects of the intervention were
not measured.49 Quality improvement
interventions may have unintended
consequences. For example, attempts
to increase adherence to guidelines for
colorectal cancer screening in a hospital in which many patients declined
screening (because of their own preferences) resulted in decreased patient
and clinician satisfaction. 50 Unintended consequences also may include effects on resource utilization and
clinician behavior (TABLE 1).51 An important unintended consequence is
“crowding out” behavior, in which
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gains in quality in one area occur at the
expense of another (BOX 12).51
Are the Likely Benefits Worth
the Potential Hassles, Harms,
and Costs?

There are different thresholds for action based on the probabilities of benefits, harms, financial costs, and opportunity costs of a QI intervention
(TABLE 2). The cost of a QI intervention (including time and effort of staff
working to change clinician behavior)
may be important, especially if the intervention confers only a small benefit. Moreover, it also is important to
consider potential harms as well as costs
resulting from not implementing a QI
intervention and thus foregoing possible improvements in patientimportant outcomes. Knowing such
cost issues is often necessary before an
organization decides to invest in that
intervention, and lack of such information may delay implementation of an
effective QI intervention. However, few
QI studies (12%) provide economic
analysis.13
Requiring larger, more precise (ie,
narrower confidence intervals) treatment effects and rigorously con-

Table 1. Unintended Consequences of Quality Improvement (QI)
Unintended
Consequence
Potential Problems
Resources
Increased costs to medical system
resulting from increased direct costs
of additional interventions
Increased costs of data
collection/information management
during and after QI implementation
Decreased resources allocated to
other activities

Potential Solutions
Assess costs/cost-effectiveness of
intervention as part of QI study
Anticipate and monitor potential increased
costs of the QI process; collect only
essential data/information

Clinicians

Decreased attention to areas not subject
to measurement in the QI intervention
(ie, “crowding out” behavior)
Inappropriate application of the QI
intervention to ineligible patients in
an effort to achieve broad success
of the initiative

Consider monitoring other outcomes and
clinician practices for any negative effect
Ensure that the clinical area chosen for a QI
intervention is the one most in need of
improvement

Patients and
policy
makers

Access to biased or imprecise QI results
impairs appropriate decision making
The QI process measure may improve
without change in the key
patient-centered outcome
QI measures or goals are inconsistent
with patient preferences

Appropriate design, analysis, and reporting
of QI interventions
Ensure that quality measures closely match
(or are good surrogate for) the desired
outcome
Monitor satisfaction as part of QI
implementation

Box 12. Unintended Consequences: Example
A quality improvement study evaluating the effect of enhanced education and resources for medication management in depression resulted initially in improved
mental health but over time resulted in reduced mental health owing to reduced
coping with stress, potentially attributable to a shift away from psychological coping strategies.52 Sustained benefits may have been realized if coping strategies were
not “crowded out” by the new emphasis on medication management.

Table 2. Examples of Quality Improvement (QI) Studies and Thresholds for Decision Making in Implementing QI Interventions
Examples of QI Studies

Decision-Making
Threshold

Multifaceted Protocol
to Streamline Urgent
Cardiac Catheterization
and Revascularization in
⬍90 min for Prehospital
Patients With Acute
ST-Segment Elevation MI

Education and
Computerized
Reminders for Early
Administration of
Empirical Antibiotics for
Patients With Suspected
Community-Acquired
Pneumonia in the
Emergency Department
High-quality evidence of
benefit54

Multifaceted Protocol
to Improve Adherence
to a Bundle of
Evidence-Based
Practices for Central Line
Insertion to Prevent
Catheter-Related
Bloodstream Infections
Moderate- to high-quality
evidence of benefit54

Removing
High-Concentration
Intravenous Potassium
Supplements From
ICU Medication Box to
Avoid Human Errors
No direct evidence
available

Evidence for efficacy of
underlying intervention
in QI study
Anticipated costs/harm
of implementing QI
intervention

High-quality evidence
of benefit53
High costs, potential
for harm, or both

Low to moderate cost,
potential for harm,
or both

Low cost and potential
for harm

Low cost and potential
for harm

Quality of QI evidence
required

Require at least
moderate-quality QI
evidence
Weak (probably do it)

Require at least
moderate-quality QI
evidence
Strong (definitely do it)

Require at least low-quality
QI evidence

No QI study necessary

Strong (definitely do it)

No specific
recommendation

GRADE recommendation
for widespread
implementation of
intervention a

Abbreviations: GRADE, Grades of Recommendation Assessment, Development and Evaluation; ICU, intensive care unit; MI, myocardial infarction.
a Based on GRADE system, evaluating the balance between desirable and undesirable effects, quality of evidence, patient values and preferences, and costs (resource allocation).19
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ducted studies may be prudent when
the risks or costs of an intervention are
high. When this is the case, only high
confidence in an appreciable magnitude of effect can justify the intervention.55 For QI interventions with relatively low cost and low risk, action may
reasonably be taken even if a QI study
has a small benefit or is supported by
lower-quality evidence. 4 5 Largemagnitude effects are unlikely for such
QI interventions. One example of a relatively low-cost and low-risk QI intervention is an observational study aimed
at reducing catheter-related bloodstream infections in 103 ICUs in Michigan through use of relatively simple interventions (eg, a line insertion
checklist; stocking chlorhexidine and
other supplies together in a central line
cart) to in turn increase use of evidencebased practices. That study demonstrated a significant decrease in the
mean and median infection rate, from
7.7 and 2.7 per 1000 catheter-days at
baseline to 1.4 and 0 per 1000 catheterdays in the period from 15 to 18 months
after implementation (Pⱕ.002 for both
comparisons).54
RESOLUTION OF THE CLINICAL
SCENARIO
As the ICU medical director, you are
faced with 2 important and related
questions: did the QI intervention truly
lead to improvement in the setting in
which it was initially implemented, and
if so, will it have a similar effect in your
setting? Your research reveals that the
most recent (2008) iteration of the Surviving Sepsis Campaign guidelines,2 on
which the QI intervention of this study
was based, was developed using the
Grades of Recommendation Assessment, Development and Evaluation
(GRADE) approach.56 Although some
of the bundled interventions received
a weak recommendation (eg, hydrocortisone for fluid-unresponsive septic shock), the study demonstrated a
consistent increase in interventions that
received a strong recommendation (eg,
fluid resuscitation and vasopressors targeting a mean arterial pressure ⱖ65
mm Hg). Although the study shows a
2286

statistically significant decline in hospital mortality (4% absolute risk reduction) that was sustained at 1 year after
implementation of the QI program, the
weak study design decreases confidence in the causal association between the QI intervention and observed outcomes. Furthermore, you
note that no data were reported on costs
or unintended consequences. However, the substantial decrease in hospital mortality, if truly attributable to
the intervention, suggests that any unintended consequences were likely
small compared with the benefits.
With this Users’ Guide to assist in
your appraisal of this study, you decide that while confidence is low that
the intervention actually improved mortality, the intervention has relatively low
cost and low potential for harm. You
believe the educational intervention
might be successfully applied in your
own hospital setting, and you will work
with hospital administrators to collect
data on processes of care and hospital
mortality associated with this intervention in your hospital.
CONCLUSIONS
Efficacious treatments are frequently
not implemented in routine clinical
practice. The methodological quality of
studies evaluating the effectiveness of
QI interventions is frequently low.
Given the potential for widespread
implementation of QI interventions,
there is a need for robust study methods in QI research. Clinicians and others considering implementation of QI
interventions should be aware of the
risk of bias in a QI study, should consider whether the investigators measured appropriate outcomes, should be
concerned if there has been no replication of the findings, and should consider the likelihood of success of the QI
intervention in their practice setting and
the costs and possibility of unintended effects of its implementation.
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