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Abstract
Many health care performance measures are either not based on
high-quality clinical evidence or not tightly linked to patientcentered outcomes, limiting their usefulness in quality improvement.
In this report we summarize the proceedings of an American
Thoracic Society workshop convened to address this problem by
reviewing current approaches to performance measure development
and creating a framework for developing high-quality performance
measures by basing them directly on recommendations from wellconstructed clinical practice guidelines. Workshop participants
concluded that ideally performance measures addressing care

processes should be linked to clinical practice guidelines that
explicitly rate the quality of evidence and the strength of
recommendations, such as the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) process. Under
this framework, process-based performance measures would only
be developed from strong recommendations based on high- or
moderate-quality evidence. This approach would help ensure that
clinical processes speciﬁed in performance measures are both of clear
beneﬁt to patients and supported by strong evidence. Although this
approach may result in fewer performance measures, it would
substantially increase the likelihood that quality-improvement
programs based on these measures actually improve patient care.
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Overview
Performance measurement is an
increasingly important topic in health care
S186

delivery as patients, governments, and
health care payers seek more
accountability in the health care system
through pay-for-performance and other
quality-improvement initiatives. In May,
2013 the American Thoracic Society
(ATS) convened a workshop on the topic
of performance measure development in
health care. The purpose of this workshop
was to review current approaches to
performance measure development and
create a framework for developing
performance measures from clinical
practice guidelines. Workshop
participants included experts in
pulmonary, critical care, and
sleep medicine; guideline development;
behavioral science; health services
research; quality measurement;
performance improvement; health
economics; and health policy and
management. Participants reviewed

current approaches to performance
measure development and created
a framework for developing
process-based performance measures
from clinical practice guidelines. This
workshop report was developed through
an iterative review process, with input
from key ATS assemblies and committees.
The conclusions of the workshop were
as follows:
d Many process-based health care
performance measures are either not
based on high-quality clinical evidence
or not tightly linked to patient-centered
outcomes, limiting their usefulness
in quality improvement.
d The Grading of Recommendations,
Assessment, Development, and
Evaluation (GRADE) guideline
development process, adopted by the
ATS in 2006, is a potentially useful
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framework on which to base
performance measures that overcome
these problems.
The GRADE process involves explicitly,
and separately, rating the quality
of evidence and strength of the
recommendation based on multiple
factors, including patient values and
preferences.
Process-based performance measures
should ideally be based solely on strong
recommendations based on high- or
moderate-quality evidence, increasing
the chance that they lead to improvements
in outcomes.
Process-based performance measure
development should also proceed
alongside guideline development, helping
to ensure that guideline developers make
speciﬁc, actionable recommendations
that lend themselves to performance
measurement.
Future research is necessary to determine
if this framework results in higherquality performance measures than
currently exist.

Introduction
Performance improvement is an
increasingly important component of
modern health care (1). Yet, to be
successful, performance improvement
initiatives must rely on high-quality
performance measures that are based on
strong clinical evidence and tightly linked
to outcomes that are important to patients
or society (2). This is rarely the case in
the ﬁeld of pulmonary, critical care, and
sleep medicine, in which existing quality
measures are based on varying levels of
practice recommendations and evidence
(3, 4). Consequently, quality improvement
initiatives and guideline implementation
projects may fail to resonate with clinicians
and may not result in improved outcomes
(5, 6).
Recently, the American Thoracic
Society (ATS) adopted the Grading
of Recommendations Assessment,
Development, and Evaluation (GRADE)
approach to generating clinical practice
guidelines (7). GRADE represents an
advance over other evidence grading
systems in that it provides a systematic and
transparent framework for clarifying
clinical questions, determining outcomes of
American Thoracic Society Documents

interest, appraising and summarizing the
evidence, and moving from evidence
to recommendations (8). Additionally,
by separating the strength of the
recommendation from the quality of
the evidence, GRADE allows guideline
developers to easily incorporate the values
and preferences of patients and other
stakeholders into each recommendation
(9). Because of these attributes, GRADEbased clinical practice guidelines may
be a particularly useful foundation for
developing performance measures that are
both based on high-quality evidence and
tied to patient-centered outcomes
(i.e., outcomes that patients notice and
care about, such as survival, function,
symptoms, and health-related quality of
life) (10).
To evaluate these issues, we convened
a workshop in which we reviewed current
approaches to performance measurement
and examined ways in which the principles
of GRADE may be applied to performance
measure development. We speciﬁcally
focused on process-based performance
measures, rather than outcome-based
measures, because process-based measures
are directly related to treatment and
diagnostic strategies that form the basis of
clinical practice guidelines. In this report, we
present the results of this workshop and put
forth a framework for the development of
performance measures based on GRADEformulated clinical practice guidelines.

methodology (1, 7), a recent ATS-endorsed
GRADE-based guideline (2, 11), and
information related to performance
measure development (3, 4, 12).
Work group members met at a 1-day
workshop held in San Francisco, California
on May 19, 2012. The workshop consisted of
presentations by content experts followed
by break-out sessions focused on
prioritizing guideline recommendations for
performance measurement and developing
performance measures based on GRADE
methodology. Each didactic presentation
and break-out session was followed by
group discussion with a goal of deﬁning key
areas of consensus and disagreement. After
the workshop, a writing committee drafted
a workshop report based on an outline
developed by the project co-chairs. The draft
was circulated to the members of the working
group and to the leadership of each of the
sponsoring ATS committees and
Assemblies, with revisions at each step and
consensus achieved through moderated
discussion. The ﬁnal document was approved
by the ATS Board of Directors as an Ofﬁcial
ATS Workshop Report December 2013.
The intended audience of this report
is performance measure developers and
guideline developers as well as policy
makers, clinicians, and researchers with an
interest in performance measurement and
quality improvement.

Results
Methods

Overview of Performance Measures

We convened a work group composed
of experts in pulmonary, critical care, and
sleep medicine; guideline development;
behavioral science; health services research;
quality measurement; performance
improvement; health economics; and health
policy and management (see list at end of
document). In assembling the work group
we sought input and representation from
relevant ATS committees and assemblies,
including the Quality Improvement
Committee, the Documents Development
and Implementation Committee, the
Health Policy Committee, the Behavioral
Science and Health Services Research
Assembly, the Critical Care Assembly, the
Nursing Assembly, and the Pediatrics
Assembly. Work group participants
received a set of introductory materials
including background on the GRADE

Performance measures are the speciﬁc,
quantiﬁable, representation of a capacity,
process, or outcome relevant to the
assessment of health care quality (5, 6, 13).
In general, performance measures address
one of three major quality domains: the
structure of care, the process of care, or
the outcome of care (7, 14). Process-based
and outcome-based measures are most
commonly in use, and each type of measure
has strengths and weaknesses. Processbased measures are generally more
actionable, whereas outcome-based
measures, although clearly more important
to patients, do not provide speciﬁc courses
for improvement. When performance
measures stem from clinical practice
guidelines they typically assess the process
of care, because the underlying goal of
guidelines is to inform practitioners and
policy makers about evidence-based care
S187
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Table 1. The Agency for Healthcare Research and Quality’s list of desirable attributes of a performance measure
Domain
Importance

Attribute
Relevance to stakeholders

Health importance

Applicability to the equitable distribution of health care
Potential for improvement

Susceptibility for inﬂuence by the health care system

Scientiﬁc soundness

Explicitness of evidence
Strength of evidence

Reliability
Validity
Allowance for patient/ consumer factors
Comprehensibility
Feasibility

Explicit speciﬁcation of numerator and denominator

Data availability

Description
The topic area is of signiﬁcant interest and is
ﬁnancially and strategically important to
stakeholders (e.g., patients, clinicians, purchasers,
public health ofﬁcers, policy makers).
The measure addresses an important aspect of health,
as deﬁned by high prevalence or incidence and/or
a signiﬁcant effect on the burden of illness (i.e., effect
on the mortality and morbidity of a population).
The measure can be stratiﬁed or analyzed by
subgroup to test for disparities in health or health
care among a diverse population of patients.
There is evidence of a need for the measure, either
because there is poor quality overall or there are
variations in quality among organizations or
populations
For health care delivery measures, the results of the
measure relate to the actions of the providers whose
performance is being measured, so that it is possible
for them to improve that performance. For public
health measures, the results should be susceptible
to inﬂuence by the public health system.
The evidence supporting the measure is explicitly
stated.
The topic area is strongly supported by the evidence
(i.e., indicated to be of great importance for
improving quality of care [for health care delivery
measures] or improving health [for population health
measures]).
The results of the measure are reproducible for a ﬁxed
set of conditions irrespective of who makes the
measurement or when it is made.
The measure truly measures what it purports to
measure.
The measure allows for stratiﬁcation or case-mix
adjustment if appropriate.
The results of the measure are understandable by the
individuals who will be acting on the data.
The measure should have explicit and detailed
speciﬁcations for the numerator and denominator;
statements regarding data collection requirements
are understandable and implementable.
The necessary data sources are available and
accessible within the timeframe for measurement.
The costs of abstracting and collecting data are
justiﬁed by the potential for improvement in care or
health.

Adapted from Reference 16.

processes that directly lead to desired health
outcomes (8, 15).
In developing process-based
performance measures, issues to consider
include the purpose of performance
measurement (e.g., public reporting,
local improvement efforts, regulatory
requirements), the importance of the clinical
problem, the ease of measurement, the
variability in delivered care, the relative
opportunity for improvement, and the
potential for unintended consequences
(9, 12). Ultimately, successful performance
S188

measures (i.e., measures that lead to
improved outcomes when used in practice)
are important, scientiﬁcally sound, and
feasible (Table 1) (10, 16). Just because
an aspect of care can be measured does
not mean it should be measured, and,
conversely, just because something is
deemed important does not mean it can be
measured well.
Once a care process is selected for
performance measurement, there are several
speciﬁc steps to generate a performance
measure (12). These include writing an

indicator statement, specifying eligibility
and the desired action in plain language,
deﬁning the denominator (i.e., who is
eligible for the measure), and deﬁning the
numerator (i.e., who received the care
process). Additionally, writers must specify
how patient preferences will be handled—
options include removing refusals from the
numerator, removing refusals from both
the numerator and denominator, or adding
refusals to the numerator and denominator
as a marker of good care that indicator was
offered but refused. Compared with the
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option of removing refusals from the both
the numerator and denominator, removing
refusals from the numerator only would
decrease performance, as might be desirable
if refusals are due to poor health literacy
rather than informed patient choices. For
example, refusal to undergo resection
of lung cancer is sometimes related to
misperceptions about risks, such that
refusals may indicate poor provider efforts
at education (17). Conversely, including
refusals in both the numerator and
denominator would increase performance,
as might be desirable when refusals are due
strictly to informed patient choices. For
example, palliative care consultations might
be a legitimate quality measure, but given
the preference sensitive nature of this
intervention, the provider should not be
harmed if the patient refused (18).
Importantly, accurately documenting
refusals and other exceptions remains
a challenge but may be facilitated by
advances in the electronic health record.
The last steps in measure development
determine how the measure will be
scored (e.g., as a proportion, a rate, or
a standardized score), estimate the sample
size necessary to identify clinically and
statistically signiﬁcant differences in
performance, and test the reliability and
validity of the measure in multiple diverse
settings where it is to be deployed. The
initial development should be part of
a larger, iterative process wherein the
measures are vetted by key stakeholders, the
impact of their implementation assessed,
and the measure ultimately reﬁned based on
these results (19).
Limitations of Existing Process-based
Performance Measures

Process-based performance measures
quantify whether speciﬁc patient
populations received recommended actions
to treat, diagnose, or prevent disease.
Therefore, they connote certainty that the
desirable consequences of the recommended
course of action outweigh the undesirable
consequences (7). However, existing
performance measures often fall short
of this expectation, advocating for
interventions simply because they make
intuitive sense or are easily measured. This
can lead to performance measures for care
practices that lack proven beneﬁt, result
in only small beneﬁts that do not outweigh
the resources required for measurement,
or are based on insufﬁcient quality evidence
American Thoracic Society Documents

to make a judgment. These three
limitations were highlighted in a recent
analysis of Centers for Medicare and
Medicaid Services/Joint Commission
performance measures for patients
hospitalized with community-acquired
pneumonia (3).
Lack of proven beneﬁt. Interventions
assessed by existing performance measures
may lack a proven beneﬁt. As an example,
consider inpatient smoking cessation
counseling. A metaanalysis of 10
randomized trials found that inpatient
smoking cessation counseling did not
improve the smoking quit rate (15.9 vs.
15.6%; relative risk, 1.05; 95% conﬁdence
interval, 0.90–1.22) (3). Generally speaking,
interventions without proven beneﬁt are
inappropriately assessed by performance
measures because their measurement
and implementation consume scarce
resources, burden caregivers and patients,
and may place patients at risk for an
adverse event, without meaningful chance
of beneﬁt.
Lack of a sufﬁciently large beneﬁt.

Existing performance measures sometimes
assess interventions that confer only small
beneﬁts to patients, which may not outweigh
the costs, burdens, and risks of the
intervention. As an example, consider
pneumococcal vaccination. A metaanalysis
of 10 randomized trials found that
pneumococcal vaccination reduced the
incidence of pneumococcal pneumonia only
0.5% (from 0.9 to 0.4%; meaning that 100–
250 patients would need to be vaccinated
to prevent one case of pneumococcal
pneumonia) and reduced the incidence of
invasive pneumococcal disease only 0.1%
(from 0.2 to 0.1%; meaning that 500–1,000
patients would need to be vaccinated to
prevent one case of invasive pneumococcal
pneumonia) (3). Although these risk
reductions were statistically signiﬁcant, it is
conceivable that health care organizations
may deem such beneﬁts to be insufﬁcient
to warrant the opportunity costs of
implementation of a pneumococcal
vaccination program. Patients may also not
support performance measures that assess
interventions with effect sizes so small that
the intervention has little chance of helping
them directly.
Low-quality evidence. Interventions
assessed by existing performance measures
are often supported by only low- or very
low-quality evidence. As an example,
consider blood cultures drawn in the

emergency department. Only a single
retrospective cohort study found that
patients with community-acquired
pneumonia who had blood cultures drawn
in the emergency department were more
likely to achieve clinical stability within
48 hours (20). A similar study found no
difference in the length of stay (21), and
three other observational studies found
a non–statistically signiﬁcant reduction in
mortality (22). Such evidence is low quality
and, therefore, provides little conﬁdence
that the direction and magnitude of the
estimated effects are correct. When
uncertainty or conﬂicting evidence exists,
there should be other strong compelling
factors that favor usefulness as a
performance measure, such as strong
preferences on the part of patients. At the
same time, this example demonstrates that
face validity alone is insufﬁcient rationale
for a performance measure.
Review of GRADE

Given the importance of the quality
of evidence and clarity of beneﬁt in
performance measurement, formal systems
of grading evidence may play a key role in
developing performance measures. Several
different systems have been developed to
evaluate the quality of scientiﬁc evidence
regarding the potential beneﬁts and harms
of medical interventions. GRADE provides
a consistent framework for making
subjective judgments about speciﬁc domains
of quality (8). GRADE is explicit,
systematic, and transparent, such that
even when individuals disagree about
quality ratings or the strength of
a recommendation, they can see for
themselves where the source of
disagreement lies (23). For these reasons,
the GRADE system was adopted by the
ATS in 2006 (3).
Importantly, GRADE evaluates an
entire body of evidence as it relates
to a speciﬁc research question or
recommendation, not just individual
studies. In contrast to most other systems,
GRADE rates quality of evidence outcome
by outcome, including those outcomes that
are considered to be important to patients.
GRADE also separates the rating of the
quality of evidence from the grading of the
strength of the recommendation. The key
question for both is the extent to which
raters are certain about the conclusions.
High-quality evidence is characterized by
certainty about the magnitudes of beneﬁts
S189
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and harms. Likewise, strong
recommendations are characterized by
certainty that the net beneﬁts outweigh the
net harms.
Under GRADE, the quality of evidence
is inﬂuenced by several factors, including
study design, risk of bias, consistency,
precision, directness, and publication bias
(Table 2). Evidence from randomized trials
is presumed to be high in quality, unless
compromised by one or more of these
factors. If one or more of these factors
is judged to be serious, the quality of
evidence for that outcome is “rated down”
accordingly. Evidence from observational
studies, including cohort studies and casecontrol studies, is considered to be low in
quality by default but can be “rated up” for
demonstrating a large magnitude of effect,
a dose–response, or results that would
be even more compelling if plausible
confounders are taken into account. This
approach allows guideline developers to
systematically and reliably rate the quality
of the evidence, although it does rely on
accurate and complete reporting of study
methodology, which is not always available
(24).
Once the quality of the body of
evidence has been determined for each
outcome, the GRADE approach uses several
factors to determine the strength of the
recommendation: quality of evidence,
magnitude of beneﬁts and harms, expected
variation in patient preferences for the
different outcomes, and resource use or cost

(Table 3). Strong recommendations can be
made when there is moderate- or highquality evidence indicating that the net
beneﬁts of the intervention clearly outweigh
the net harms, although variation in patient
preferences and implications for resource
use should also be considered. Strong
recommendations can also be made even if
the level of evidence is poor but values and
preferences strongly support the action.
Strong recommendations mean that
there is certainty that the desirable
consequences of the intervention exceed
the undesirable consequences, that further
research is unlikely to change the level
of certainty, and that nearly all patients
would desire the intervention when
given the choice. GRADE therefore sets a
high bar for making strong
recommendations. When using GRADE,
weak recommendations are common,
reﬂecting residual uncertainty about the
quality of evidence, the ratio of beneﬁts
to harms, and/or variation in patient
preferences. Weak recommendations,
though often disappointing to guideline
developers, are nonetheless important,
because they explicitly acknowledge
uncertainty while still providing evidencebased guidance to clinical practice. As
developers refrain from making strong
recommendations that are not warranted,
they advance the ﬁeld by highlighting gaps
in evidence and enhance patient care
by recognizing that some variation in
practices may be justiﬁed.

A Framework for Performance
Measure Development Based
on GRADE

Based on this background, the workshop
participants developed several guiding
principles for creating performance
measures from GRADE-based clinical
practice guidelines.
First, process-based performance
measures should be developed from only
strong recommendations. Process-based

performance measures indicate an
imperative to implement the described
process; only strong recommendations
signal the level of certainty necessary to
form such an imperative. Weak
recommendations, although useful for
informing clinical practice, indicate
uncertainty that the beneﬁts outweigh the
harms and may not justify the costs. Weakly
recommended treatments beneﬁt some
patients, but not all, and may even
harm a substantial minority. Weak
recommendations also signify areas that
require more scientiﬁc evidence to
achieve the level of certainty required for
a performance measure. For these reasons,
weak recommendations, despite their
potential face validity, should not be the
focus of performance measures.
Second, process-based performance
measures should be developed from only
recommendations based on high- or
moderate-quality evidence. Although

GRADE permits strong recommendations
based on low- or very low-quality evidence

Table 2. Grading of Recommendations Assessment, Development, and Evaluation approach for assessing the quality of a body
of evidence
Domain
Factors to consider when rating down the quality of
evidence from randomized controlled trials

Factor
Risk of bias
Heterogeneity
Imprecision
Indirectness

Publication bias
Factors to consider when rating up the quality of
evidence from observational studies

Magnitude of effect
Dose–response
Plausible confounding effect

S190

Comment
Unclear allocation concealment, incomplete
blinding, selective reporting of results,
incomplete accounting of outcomes
Inconsistent results across studies
Conﬁdence intervals range from substantial beneﬁt
to little or no beneﬁt
The best available evidence is taken from studies of
a population, intervention, comparator, or
outcome other than that speciﬁed in the question
of interest
Studies showing negative or conﬂicting results may
exist but are missing from the literature
The size of beneﬁt is particularly strong
The beneﬁt is strongest in areas where it is
suspected to be strongest, as in when the level of
exposure is high
Beneﬁcial effect of intervention even though
intervention group sicker at baseline
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Table 3. Grading of Recommendations Assessment, Development, and Evaluation
approach for determining the strength of the recommendation
Factor
Balance between desirable and undesirable
effects

Quality of evidence
Values and preferences

Costs (resource allocations)

in exceptional situations, such
recommendations are likely to require
modiﬁcation as the estimated beneﬁts and
harms change with further research.
Additionally, strong recommendations
based on low- or very low-quality evidence
typically reﬂect existing common clinical
practices and therefore may already be
widely implemented. For example, recent
guidelines on the care of patients with
idiopathic pulmonary ﬁbrosis (IPF) make
a strong recommendation based on lowquality evidence that patients with IPF and
resting hypoxemia receive long-term oxygen
therapy (25). It is unlikely that any patient
with IPF and hypoxemia does not already
receive long-term oxygen, limiting the
usefulness of a performance measure on
this topic. Last, strong recommendations
based on low- or very low-quality evidence
are likely to greatly depend on the values
and preferences of individual patients, thus
making them poor performance measures.
For example, the IPF guidelines make
a strong recommendation based on lowquality evidence that appropriate patients
with IPF undergo lung transplantation.
This recommendation would make a poor
performance measure because of the critical
role of patient preferences and social
support in the decision to undergo lung
transplant.
Third, guideline recommendation
statements should be written taking
performance measurement into account. To

be useful from a performance measurement
standpoint, guideline statements should
American Thoracic Society Documents

Comment
The larger the difference between the
desirable and undesirable effects, the
higher the likelihood that a strong
recommendation is warranted. The
narrower the difference, the higher
likelihood that a weak recommendation is
warranted
The higher the quality of evidence, the higher
the likelihood that a strong
recommendation is warranted
The more values and preferences vary, or the
greater the uncertainty in values and
preferences, the higher the likelihood that
a weak recommendation is warranted
The higher the costs of an intervention—that
is, the greater the resources consumed—
the lower the likelihood that a strong
recommendation is warranted.

ideally include clear recommendations for
action in measurable populations (26).
Actionable recommendation statements are
those that clearly deﬁne the population and
the recommended action in explicit terms.
Without such recommendation statements
it will be extremely difﬁcult to apply
guidelines to performance improvement
in any measurable way.
To highlight how this framework might
work in action, the work group applied
the early steps of drafting a performance
measure to a recent GRADE-based
guidelines for the management of patients
with stable chronic obstructive pulmonary
disease (COPD) (27), monitoring for
delirium in critically ill adults (28), and the
evaluation and treatment of sleepiness in

noncommercial drivers (29). These
guidelines were chosen because together
they represent the three pillars of the
ATS: pulmonary, critical care, and sleep
medicine. A general framework for this
process is shown in Figure 1, and examples
from each guideline are shown in Table 4.
Several key elements of this process are
noteworthy. Most importantly, the process
shows how the indicator statement is the
key intermediate step when moving from
clinical practice guideline recommendation
to a performance measure. Furthermore, it
shows how a GRADE recommendation
statement can be deconstructed into
an indicator statement that includes
a numerator and a denominator as well
as any important exclusion criteria.
These examples also highlight the
practical aspects of performance measure
development, including the role that
potential data sources play in developing
measures. For example, the indicator
statement from the COPD guideline
describes the “proportion of patients
40 years and older with a diagnosis of
COPD experiencing an exacerbation of
COPD in the past 6 months prescribed
a long-acting anticholinergic or long-acting
inhaled b-agonist.” Notably, the guideline
recommends the use of long-acting inhaled
bronchodilators for the treatment of all
symptomatic patients with COPD and
FEV 1 , 60% predicted (11). However,
identifying “symptomatic” patients and
obtaining pulmonary function test data
would require abstraction of the medical
record, which is not feasible on a large
scale. Limiting the denominator statement
to only those patients with a recent

Figure 1. An illustration of the process by which a strong recommendation based on high- or
moderate-quality evidence from a Grading of Recommendations Assessment, Development, and
Evaluation–developed clinical practice guideline can be used to write an indicator statement for valid
and useful performance measure.
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Table 4. Examples of how strong recommendations based on moderate- or high-quality evidence can inform a performance
measure’s numerator, denominator, and exclusion criteria
Clinical
Domain
Pulmonary

Critical care

Sleep

Step 1. Identify Candidate
Recommendation

Step 2. Develop Indicator Statement

Step 3. Specify Performance
Measure

We “recommend that clinicians
Proportion of patients aged 40 years
prescribe monotherapy using either
and older with a diagnosis of COPD
long-acting inhaled anticholinergics or
experiencing an exacerbation of
long-acting inhaled b-agonists (LABA)
COPD in the past 6 months
for symptomatic patients with COPD
prescribed a long-acting inhaled
and FEV1 , 60% predicted”; strong
anticholinergic or LABA
recommendation, moderate-quality
evidence (11)

Numerator
Number of patients ﬁlling
a prescription for a long-acting
inhaled anticholinergic or LABA
Denominator
Number of patients aged 40 years
and older with diagnosis of COPD
experiencing an exacerbation of
COPD in the past 6 months
Exclusions
Patients with comorbid diagnosis of
asthma
Patients with documented adverse
reaction to LABA and/or inhaled
anticholinergics
“We recommend routine monitoring for Proportion of moderate- to high-risk
Numerator
delirium in ICU patients” at moderate
ICU patient-days in which the patient
Patient-days in which the patient was
to high risk; strong recommendation,
was screened for delirium using
screened for delirium using either
moderate-quality evidence (28)
a validated screening tool.
the Confusion Assessment Method
of the ICU or the Intensive Care
Delirium Screening Checklist
Denominator
ICU patient-days in which the patient
has either a baseline history of
alcoholism, cognitive impairment,
or hypertension; has severe sepsis
or septic shock; is on mechanical
ventilation; or is receiving parenteral
sedative or opioid medications.
Exclusions
Patients receiving neuromuscular
blockers
Patients receiving comfort measures
only
“In patients with conﬁrmed OSA who
Proportion of adult patients with
Numerator
have been deemed high-risk
polysomnography-conﬁrmed OSA,
Number of patients who are
drivers.we recommend CPAP
daytime sleepiness, and a recent
prescribed CPAP therapy
therapy to reduce driving risk, rather
history of an adverse driving incident. Denominator
than no treatment”; strong
Number of patients aged 18 years or
recommendation, moderate-quality
older with polysomnographyevidence (29)
conﬁrmed OSA, daytime sleepiness
deﬁned as an Epworth Sleepiness
Scale measurement . 10, and
a documented adverse incident
related to driving.
Exclusions
Patients with a contraindication to
CPAP therapy
Patients who do not drive or who
agree to refrain from driving

Definition of abbreviations: COPD = chronic obstructive pulmonary disease; CPAP = continuous positive airway pressure; ICU = intensive care unit;
LABA = long-acting inhaled b-agonists; OSA = obstructive sleep apnea.
Examples are provided in three clinical domains: pulmonary, critical care, and sleep medicine

exacerbation of COPD and who are aged
40 years or older results in a performance
measure that can be implemented
efﬁciently by using administrative data,
albeit with tradeoffs surrounding sensitivity
and speciﬁcity. As the goal is to capture
S192

patients who are most likely to beneﬁt
from the addition of long-acting inhaled
therapies for benchmarking purposes, high
speciﬁcity is desirable and preferable over
a more sensitive, but less speciﬁc, measure.
However, not all patients aged 40 years or

older with a recent COPD exacerbation will
have pulmonary function test data that meet
the guideline recommended criteria for
COPD diagnosis, demonstrating that just
because a deﬁnition seems more speciﬁc does
not mean that this actually is the case (30).
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Beneﬁts of this Approach

The framework presented here should
help ensure that performance measures,
and the programs that use them, lead to
improvements in patient-centered
outcomes. This should reduce the likelihood
that performance improvement programs
fail to improve outcomes and waste scarce
health care resources (31, 32). In addition,
this approach creates a rigorous foundation
for performance measures that until this
point has been lacking (4). Rather than
crafting performance measures based on
intuition or convenience, performance
measures would be based on clear processes
of care that have been vetted in an
organized, systematic fashion, taking into
account the quality of evidence and values
of key stakeholders.
This framework also helps ensure that
performance measures are developed in an
open and transparent way. A key strength of
GRADE is its transparency, in that it allows
guideline users to understand and track
exactly how and why recommendations
were made. Similarly, performance measure
development must follow a transparent
process with broad stakeholder involvement
to ensure relevance to those with an interest in
quality assessment (33). Basing performance
measures on rigorously vetted guideline
recommendations limits the possibility that
stakeholders with narrow objectives inﬂuence
measure development by advancing measures
that are designed to achieve speciﬁc end results
regardless of the evidence base.

Limitations of this Approach

There are several important limitations to
performance measures developed using the
process we propose above. First, although
this framework precludes the translation of
weak recommendations into performance
measures, it is possible that some weak
recommendations could improve patient
outcomes if broadly applied. It is possible
that weakly recommended treatments may
improve outcomes on average, even if they
harm some patients. Furthermore, there
may be inherent value in simply reducing
variation, even if those standards are
based on weak recommendations. This
approach carries the risk that meaningful
opportunities for performance
improvement are missed. However,
codifying weak recommendations as
performance measures carries greater risks,
including wasted resources invested in
American Thoracic Society Documents

quality-improvement activities that do not
improve care and the chance that legitimate
practice variation may be punished.
Second, our suggested approach applies
primarily to creation of performance
measures intended for broad application
across diverse sites; measures developed
locally to track quality-improvement efforts
within a site may not need to follow such
stringent criteria. Nonetheless, even in the local
setting, measure developers should be cognizant
of opportunity costs—creating measures
intended to reduce variation by uniformly
implementing weak recommendations (in
which there is uncertainty about the balance
between beneﬁts and harms) may not be worth
pursuing.
Third, although GRADE-based
recommendations are transparent, they are
subjective and conditional on the varying
judgments of the developers. Nonetheless,
a strength of the GRADE system is that it
explicitly requires a detailed and transparent
description of the underlying judgments and
values that inﬂuence a recommendation
(34). Thus, performance measure developers
can consider these judgments and values
when considering which recommendations
to turn into performance measures.
Future Directions

Several steps can be taken now to further this
process. First, as new guidelines are written
there should be stricter integration with
performance measurement—indeed, the two
efforts should proceed synchronously.
Guideline developers should think a priori
about performance measurement, and
quality experts should help ensure that
recommendation statements are phrased in
a way to aid translation into performance
measures. Some investigators are already
experimenting with informatics approaches
to standardize this process (35). Guideline
and measure development committees
engaged in this process should be
multidisciplinary, with input not only from
clinical experts, guideline methodologists,
and quality professionals but also patients,
payers, quality improvement groups, and
other key stakeholders.
Second, future work is needed to
address how to identify the highest leverage
performance measures for a given disease
state. This is particularly important for
patients with multiple chronic conditions,
for which adherence to all possible
performance metrics may not be achievable
(36). One approach would be to

systematically integrate GRADE-based
guideline recommendations with outcomes
studies demonstrating the strengths of
association, costs, and the opinions of key
stakeholders. Work is also needed on how
individual recommendations can or should
be aggregated into a composite measure
or bundle. Bundling together multiple
weak recommendations may lead to
improvements in outcomes (37). Research
is needed into how to create these bundles
effectively and transparently.
Third, future work is needed to
determine the optimal method to validate
performance measures before their
widespread use. Ideally, validation studies
would determine if the measure includes
the appropriate patient population, is
operationalized correctly, and can be
implemented without untoward adverse
consequences. Current practice frequently
includes evaluating performance measures
in demonstration projects, but this process is
inconsistent. However, it may be overly
onerous to require that measure developers
ensure that proposed measures do more
good than harm before clinical application.
A rigorous framework for measure
development like the one we propose may
help prevent adverse consequences, making
it more tenable to evaluate measure impact
after implementation, rather than before.
Finally, research is needed to empirically
compare performance measures developed
using this process to performance measures
developed ad hoc. Although we believe that
this framework leads to more useful and valid
performance measures and minimizes the
creation of unsuccessful measures, this
hypothesis should be tested. Additionally, the
acceptability of both the approach and the
resulting sample performance measures
should be vetted with patients, payers, and
other stakeholders not represented in our ATS
workshop. Nonetheless, we believe the
proposed approach could represent
a signiﬁcant advancement in the creation of
performance measures that are evidence
based, clinically relevant, and patient centered.

Conclusions
In this workshop report we propose
a framework for developing performance
measures using GRADE-based clinical
practice guidelines. Under this framework,
process-based performance measures
would only be translated from strong
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recommendations based on high- or
moderate-quality evidence. Ideally, this
framework would overcome the limitations
of many existing performance measures that
are often based on low-quality evidence and
lead to interventions resulting in minimal, if
any, improvement in quality (3). Although
this process may add the burden of measure
development, the tradeoff would be stronger
measures more likely to change practice.
By transparently linking the strength of
recommendations to the quality of the
evidence and values surrounding the
outcome, GRADE can uniquely lend itself to
the creation of meaningful and useful
performance measures. This approach does
not resolve all the problems with health care
performance measurement and may create
some new challenges. Thus, it should be
followed by validation studies to evaluate its
value. Nonetheless, it represents a substantial
step forward in the effort to make sure that
health care delivery aligns with patient
preferences and goals. n
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