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One of the goals of the American Academy of Sleep Medicine (AASM) is to provide clear, evidence-based recommendations in our clinical practice
guidelines. Periodically, the AASM will assess and update the process by which these guidelines are developed so that it is in line with the standards currently
being used for guideline development. The AASM is now taking the next step forward by fully adopting GRADE (Grading of Recommendation Assessment,
Development and Evaluation) as the methodology used for evaluating evidence and forming clinical practice guidelines recommendations. Starting this

year, AASM recommendations will be based on the following four interdependent domains: 1. quality of evidence; 2. balance of desirable and undesirable
consequences; 3. patients’ values and preferences; and 4. resource use (when known). AASM strengths of recommendations will be dichotomized into two
categories: “Strong” and “Weak,” either for or against a patient-care strategy. In an effort to provide clarity and transparency, all AASM recommendations will
be actionable statements that include the specific patient population for which the patient-care strategy is recommended, and clearly define the comparator
against which the patient-care strategy was evaluated. In some recommendations, the comparator will be an alternative patient-care strategy (e.g., a “gold
standard” or previously available alternative), while in other recommendations the comparator will be a placebo or no treatment; this is determined by the
availability of evidence, and analyses decisions made by the AASM task force. Implementation of the complete GRADE criteria by the AASM allows us the
best path forward towards continuing to provide high quality clinical practice guidelines.
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INTRODUCTION

American Academy of Sleep Medicine clinical practice
guidelines (and the prior Practice Parameters and Best Prac-
tice Guides) are developed to bring the fruits of clinical and
basic research into practice, offering guidance to practic-
ing sleep specialists and other health care professionals who
work with patients and families who suffer from sleep dis-
orders. These guidelines have influenced clinical practice in
the office and at the bedside, on a national and international
level. It is therefore imperative that the very best efforts and
techniques be applied to produce guidelines that are accurate,
clear, and reliable. This document will describe some recent
evolutionary changes to how recommendations will be de-
veloped by the AASM and how they will appear in AASM
clinical practice guidelines, beginning this year.

In 2009, the AASM began adopting GRADE (Grading of
Recommendations Assessment, Development, and Evalua-
tion) as the methodology for evaluating evidence and form-
ing clinical practice guideline recommendations.! The major
impetus for this change was that, compared to the prior em-
ployed methodologies which heavily emphasized study de-
sign, GRADE placed weight on the systematic evaluation
of a wider spectrum of characteristics of the evidence (e.g.,
not only study design, but also the directness with which the
evidence addresses the clinical question, appropriate use of
blinding, the degree of unexplained heterogeneous results
across studies). The GRADE system also made it easier for

users to assess the judgments and decisions that are integral
to forming recommendations, by making those judgments
explicit and transparent. Finally, GRADE made it possible to
place merit on well-conducted observational studies, the sig-
nificance of which may be underestimated by other evidence-
grading systems. This factor was thought to be especially
important in an evolving and unique field such as sleep medi-
cine, where large randomized controlled studies are not al-
ways available. This systematic approach, combined with the
explicit transparency and flexibility of the GRADE system,
made it a good choice for guideline development. Not surpris-
ingly, the GRADE method has also evolved since its adoption
by the AASM. The well-reasoned changes offer an opportu-
nity and challenge to further improve the development and
presentation of the AASM clinical practice guidelines.

When GRADE was first adopted by the AASM, the AASM
had produced 31 practice parameter/best practices papers.
The recommendations within carried strengths of “Standard”
(a generally accepted patient-care strategy, which reflects
a high degree of clinical certainty), “Guideline” (reflects a
moderate degree of clinical certainty), or Option (reflects
uncertain clinical use). During the transition to GRADE in
2009, it was felt that the best approach would be to adapt
GRADE methods for assessing the strength of the evidence
while maintaining the nosology of Standard, Guideline, Op-
tion for the levels of recommendations.! The first AASM
Practice Parameter using this modification of GRADE was
published in 2010.?
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Figure 1—An overview of using GRADE to make recommendations.
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THE IMPETUS FOR ANOTHER UPDATE

At the time of this adoption, the GRADE Working Group was
still developing a series of publications that explained the spe-
cifics of implementing GRADE; fifteen papers of the 20-pa-
per series have since been published in the Journal of Clinical
Epidemiology.>"" The most recent papers, published in 2013,
detail the process of using GRADE to determine the strength
of recommendations.'®!"”

In late 2010 the GRADE Working Group also published a
list of criteria that must be met for full GRADE compliance,'®
summarized here:

1. “Quality of evidence” should be defined consistently
with the definition used by the GRADE Working Group.
Explicit consideration should be given to each of the
GRADE criteria for assessing the quality of evidence,
although different terminology may be used.

. The overall quality of evidence should be assessed for
each critical and important outcome and expressed
using four (e.g., high, moderate, low, very low)
categories that are consistent with the definitions used
by the GRADE Working Group.

. Evidence summaries should be used as the basis
for judgments about the quality of evidence and the
strength of recommendations. Reasons for upgrading
and downgrading should be described transparently.

. Explicit consideration should be given to each of
the GRADE criteria for assessing the strength of
a recommendation (the balance of desirable and
undesirable consequences, quality of evidence, values
and preferences, and resource use) and a general
approach should be reported.

. The strength of recommendations should be expressed

using two categories (weak and strong) for or against

a patient-care strategy and the definitions for each

category should be consistent with those used by the

GRADE Working Group.

Decisions about the strength of the recommendations

should ideally be transparently reported.

Based on the details contained within these publications,
and correspondence with the developers of GRADE, it was
evident that the AASM modification of GRADE required

2.

7.
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further updating. Specifically, maintaining the nosology of
“Standard,” “Guideline,” and “Option” did not meet Criterion 6.
Additionally, determining the strengths of recommendations
based only on the quality of evidence and the balance of ben-
efits and harms, and not explicitly considering patient values
and preferences and resource use as separate domains, did not
meet Criterion 5. Therefore, as of 2016, the AASM has updated
its practices and will now be using GRADE according to the
modernized criteria.

THE FOUR DOMAINS OF GRADE: HOW FULL

ADOPTION OF GRADE WILL INFLUENCE AASM
PRACTICE RECOMMENDATIONS

AASM recommendations developed using GRADE will be
based on the following four inter-dependent domains: (1) qual-
ity of evidence; (2) the balance of desirable and undesirable
consequences; (3) patients’ values and preferences; and (4)
resource use (when available) (Figure 1). These domains and
their role in the development of AASM recommendations are
summarized below.

1. Quality of Evidence

AASM practice recommendations are based on a system-
atic review of the literature, focusing on patient-centered
outcomes as much as possible. For these recommendations,
“quality of evidence” reflects the certainty that an estimated
effect is sufficient to support the recommendation (GRADE
Criterion 1), and should not be confused with the strength
of a recommendation. The quality of evidence includes ef-
fect estimates for both beneficial and harmful outcomes and
is assigned one of four categories (high, moderate, low, or
very low), which reflect the certainty in the evidence (Box 1)
(GRADE Ceriterion 3). For each clinical question addressed
in a guideline, the selected outcomes for the patient-care
strategy (i.e., intervention or diagnostic test of interest) are
rated as “critical,” “important,” or “not important” for deci-
sion making. The quality of evidence for each “critical” and
“important” outcome is determined based on the literature re-
view, and then the overall quality of evidence is determined
for each recommendation.
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Box 1—Definitions of quality of evidence categories.

is a possibility that it is substantially different.

High: corresponds to a high level of certainty that the estimate of the effect lies close to that of the true effect.

Moderate: corresponds to a moderate level of certainty in the effect estimate; the estimate of the effect is likely to be close to the true effect, but there

Low: corresponds to a low level of certainty in the effect estimate; the estimate of the effect may be substantially different from the true effect.
Very low: corresponds to very little certainty in the effect estimate; the estimate of the effect is likely to be substantially different from the true effect.

Figure 2—How GRADE is used to determine quality of evidence for individual outcomes.
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Box 2—Factors evaluated to determine quality of evidence.

reporting.

measures, or from indirect comparisons.

Risk of Bias: Risk of bias refers to the potential for bias by the authors of the publication(s), which might affect the reported outcomes. Examples of
risk of bias include lack of allocation concealment, lack of blinding, incomplete accounting of patients and outcome events, and selective outcome

Publication Bias: Publication bias is the most difficult problem to detect and refers to selective publication of results that favor the treatment or
diagnostic tool. Potential sources of publication bias include preliminary or pilot studies, incomplete reporting of “negative outcomes”, selective
reporting by journals (e.g., editorial considerations, peer review), and author revision and resubmission.

Imprecision: Imprecision refers to the confidence of the task force that the estimate of effect supports a recommendation, as measured by the
relationship of the mean difference and 95% confidence interval in relation to a clinical significance threshold. The clinical significance threshold is the
threshold at which a treatment effect or diagnostic outcome is considered to be clinically significant and provide a true benefit or true harm.

Inconsistency: Inconsistency, also known as heterogeneity, occurs when the estimate of effect for an outcome differs greatly across studies and
reduces the confidence that the estimate of effect accurately reflects the true effect for patients.

Indirectness: Indirectness occurs when the studies used to determine the estimate of effect for a patient-care strategy do not represent the patient
population for which the recommendation will be used. Indirectness can result from differences in patient populations, interventions, outcome

The initial quality of evidence for each outcome is assigned
according to the design of the studies included in the body of ev-
idence. For treatment guidelines, the evidence from randomized
controlled trials (RCTs) is assigned high quality, while evidence
from non-RCT observational studies is assigned low quality. For
this reason, RCTs and non-RCTs are often evaluated separately.
For diagnostic guidelines, RCTs are still ideal and are assigned
high quality, however due to the nature of diagnostic tests, RCTs
are often unavailable. Therefore, appropriately designed obser-
vational studies can be assigned an initial quality rating of high;
however such assignments must be considered carefully.”

After the initial quality assignment, high quality evidence
can be graded down, while low quality evidence can be graded
up or further down (Figure 2), based primarily on evalua-
tion of the following categories: risk of bias within and across
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studies®; publication bias’; imprecision of the estimate of ef-
fect®; inconsistency across studies’; and indirectness of the
population, intervention, or comparator'’® (Box 2) (GRADE
Criterion 2). In some rare instances the quality of evidence can
be upgraded (Figure 2), increasing confidence in the estimated
effect. Additional information about grading up the quality of
evidence can be found in paper 9 of the GRADE series."
Rather than assigning a quality rating to individual studies
(e.g. as done under the Oxford system), GRADE determines
the quality of evidence for each “critical” and “important” out-
come across studies. Thus, “quality” is not a reflection of the
quality of individual studies, as well-conducted studies can
produce evidence that does not provide clear support for clini-
cal decision-making. For example, when well-conducted ran-
domized trials provide contradictory, or widely inconsistent,
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results for a therapeutic outcome, the quality of evidence for
that outcome would be downgraded for inconsistency across
studies, resulting in lower confidence that the estimated effect
is representative of the true effect that patients will see.

The overall quality of evidence for a recommendation for
or against a given care strategy usually rests upon the low-
est quality of evidence across all “critical” outcomes for the
patient-care strategy of interest (GRADE Criterion 3)."* As dis-
cussed previously, the quality of evidence refers to the confi-
dence that the estimate of a given patient-care strategy’s effect
is representative of the true effect. Suppose, for example, that
we evaluate the quality of evidence for a patient-care strategy
based on three outcomes that are each determined to be “criti-
cal” for clinical decision making: sleep latency, the number of
awakenings, and total sleep time. Based on a systematic review
of the evidence, the patient-care strategy possesses moderate
quality evidence that it decreases sleep latency, high quality
evidence that it decreases the number of awakenings, but only
low quality evidence that it increases total sleep time. A chain
is only as strong as its weakest link; therefore the overall qual-
ity of evidence that the patient-care strategy will accomplish
all the “critical” outcomes would be low.

Transparency is a key element in the GRADE approach to
guideline development; therefore all reasons to upgrade or
downgrade the quality of evidence are presented as footnotes
in a Summary of Findings table for each patient-care strategy.
These tables serve as the basis for the determination of the fi-
nal quality of evidence, one of the four domains upon which
the recommendations will be based (GRADE Criteria 4),'!°
and will be used when determining the balance of benefits and
harms of the patient-care strategy.

2. Balance of Benefits and Harms

The balance of benefits and harms (i.e., desirable and undesir-
able consequences of a patient-care strategy) is assessed for
each recommendation. This evaluation is based on the evi-
dence considered in the Quality of Evidence assessment* (i.e.,
the estimate of effect for both beneficial and harmful outcomes
of a patient-care strategy), the results of which are presented
in the Summary of Findings tables. The balance of benefits
and harms can be categorized as follows: benefits outweigh
harms, benefits equal harms, harms outweigh benefits, or the
balance between benefits and harms is unclear. The direction
of a recommendation (for or against) will be partially deter-
mined by the balance of benefits and harms, while the strength
of a recommendation (strong or weak) will be influenced by
the magnitude of the balance (Figure 3).

In addition to an objective review of the evidence, determin-
ing the balance of benefits and harms also includes consideration
of patient values and preferences (further detailed below). For
example, a patient-care strategy might demonstrate clinically
significant improvement in total sleep time and sleep latency,
while the evidence also suggests that headache and nausea are
potential side effects. Based on this evidence, a recommenda-
tion is made in favor of the patient-care strategy. However the
side effects lower the confidence of the task force that all pa-
tients would choose this patient-care strategy over an alterna-
tive, resulting in a weak recommendation for the patient-care
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strategy. Alternatively, if the side effects were considered to be
minimal or unimportant to most patients when compared to the
beneficial outcomes of the patient-care strategy, then the rec-
ommendation might be strong. In this way, patients’ values and
preferences form an axis upon which the beneficial and harmful
outcomes of a patient-care strategy are balanced (Figure 3).

Thus, the balance of benefits and harms includes both an ob-
jective review of the evidence, and a subjective value-judgment
of the consequences of a patient-care strategy. Such decisions
will be clearly explained in the guideline in order to help clini-
cians understand the judgments that went into determining the
strength of a recommendation, and allow them to better apply
the recommendation to their patients.

3. Patients’ Values and Preferences
Patients’ values and preferences encompass the perspectives,
beliefs, and expectations for health and life of the patient popu-
lation, and refer to the process that individuals use when consid-
ering the consequences of using a patient-care strategy.'” Such
information can be gathered from the literature (when avail-
able), stakeholders (such as patient advocacy groups), and the
experience of practicing clinicians. For the purposes of making
practice recommendations, patient values and preferences focus
on the patient population under consideration, rather than on in-
dividual patients, and should therefore include consideration of
their uniformity across the patient population. If values and pref-
erences vary greatly across the patient population under consid-
eration, the strength of a recommendation should be lower than
if all patients’ values and preferences are similar for a particular
patient-care strategy. For example, if the inconvenience created
by using a patient-care strategy is considered by some patients to
be too great, while other patients are willing to accept the incon-
venience in return for improved sleep, then the strength of that
recommendation would be weaker than the recommendation for
a patient-care strategy that creates little or no inconvenience.
Rather than being a post hoc exercise, considered only after
the evidence review is completed, inclusion of patients’ values
and preferences spans the entire GRADE process (Figure 3).
Patients’ values and preferences guide the evaluation of ben-
efits and harms (discussed above), make determinations about
resource use (further detailed below), help determine thresh-
olds for setting clinical significance, and influence the selec-
tion of outcomes (e.g., determining patient-important harmful
outcomes of a patient-care strategy) used as the basis for the
evidence review. For example, taste distortion is a harmful out-
come of some patient-care strategies, but patients may not con-
sider it a significant factor when deciding to use a patient-care
strategy; therefore, taste distortion would not be considered
an outcome of interest when reviewing the evidence. However
next-day drowsiness is a harmful outcome that may influence
many patients’ decisions regarding the use of a patient-care
strategy, therefore next-day drowsiness would be considered a
‘critical” or “important” outcome. Patients’ values and prefer-
ences can also help with setting clinical significance thresh-
olds for the outcomes of interest by taking into account the
magnitude of change that patients feel is significant enough to
warrant using a patient-care strategy. This includes changes
in both beneficial and harmful outcomes (e.g., how large the
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improvement in quality of sleep should be, and how much day-
time dizziness would be tolerable). These assessments might
differ from the estimates of clinicians, providing valuable
guidance when making recommendations that are patient-
centered. In these ways, patients’ values and preferences are
incorporated into the process of evaluating evidence and deter-
mining the direction and strength of a recommendation.

4. Resource Use

When available, information about resource use should be con-
sidered when determining the strength of a recommendation.
Resource use refers not only to the monetary cost of a patient-
care strategy, but also the availability and potential health-dis-
parity associated with recommending a patient-care strategy."”
For example, a patient-care strategy that is high cost, or is not
widely available to the entire patient population might receive
a weaker recommendation than a patient-care strategy that is
low-cost or more widely available.

Patients’ values and preferences can also influence resource
use evaluations by helping to determine the financial cost that
patients would be willing to incur to receive the benefits of a
patient-care strategy, or the variability of that decision. For ex-
ample, if a patient-care strategy provides significant improve-
ment in sleep parameters, but the financial burden would be
untenable for many patients, the strength of the recommenda-
tion would be weak. Another example would be if a patient-care
strategy shows moderate improvement in sleep parameters but
is low-cost, it might receive a strong recommendation.

DETERMINING STRENGTHS OF

RECOMMENDATIONS

The goal of AASM clinical practice guidelines is to sum-
marize the evidence for patient-care strategies and provide

guidance by clinical sleep experts, while facilitating clinical
decision-making on an individual basis. Therefore, the AASM
recommendations will be based on the four domains discussed
above'* (GRADE Criterion 5), and detail the judgments and de-
cisions supporting the strength and direction of the recommen-
dation. The consideration of all of these components, rather
than relying solely on the quality of evidence, is intended to en-
courage clinicians to determine how best to implement AASM
recommendations for each patient they encounter.

AASM recommendations will be dichotomized into two
strengths, “Strong” and “Weak”, directed either for or against
a patient-care strategy (GRADE Criterion 6). Table 1 pro-
vides example characteristics of each direction and strength. It
should be noted that these are not prescriptive characteristics,
but serve as examples of possible reasons that a task force might
assign a particular direction and strength to a recommendation.

A strong recommendation for a patient-care strategy is a
recommendation that clinicians should, under most circum-
stances, always be doing (i.e. something that might qualify as
a Quality Measure, further discussed below). Accordingly, a
strong recommendation against a patient-care strategy would
be something that clinicians should, under most circumstances,
NOT be doing. A strong recommendation against a patient-
care strategy may be the result of harmful outcomes that out-
weigh the beneficial outcomes, a patient-care strategy that has
been found clinically ineffective and therefore a poor use of
resources or an alternative patient-care strategy that is more
effective and better tolerated.

Weak recommendations reflect a lower degree of certainty
in the appropriateness of the patient-care strategy and require
that the clinician use their clinical knowledge and experience
to refer to the individual patient’s values and preferences and
determine the best course of action. A weak recommenda-
tion for a patient-care strategy may suggest that a majority of
well-informed patients would choose the strategy, however

Figure 3—The complexity of determining the direction and strength of a recommendation.
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Table 1—Example characteristics of AASM strengths of recommendations.

AASM Strength of Recommendation Example Characteristics Guiding Recommendation
+ There is a high degree of clinical certainty that the balance between benefits vs. harms (i.e., net benefits)
STRONG favors benefit for this patient-care strategy.
+ The vast majority of well-informed patients would most likely choose this patient-care strategy, compared to
FOR alternative patient-care strategies or no treatment.
+ There is a lower degree of clinical certainty that the balance between benefits vs. harms (i.e., net benefits)
WEAK favors benefit for this patient-care strategy.
+ The majority of well-informed patients would most likely choose this patient-care strategy, compared to
alternative patient-care strategies or no treatment.
+ There is a lower degree of clinical certainty in the balance between benefits vs. harms (i.e., net harms) of
WEAK this patient-care strategy.
+ The majority of well-informed patients would most likely not choose this patient-care strategy, compared to
alternative patient-care strategies or no treatment.
AGAINST
+ There is a high degree of clinical certainty in the balance between benefits vs, harms (i.e., net harms) of this
STRONG patient-care strategy.
+ The vast majority of well-informed patients would most likely not choose this patient-care strategy,
compared to alternative patient-care strategies or no treatment.

a percentage of patients may not. A weak recommendation
against may suggest that a majority of well-informed patients
would not choose this patient-care strategy, however a percent-
age of patients may choose this strategy. Thus weak recommen-
dations are conditional, based on the individual circumstances
of the patient and clinician.

The decisions and considerations that are made when de-
termining the direction and strength of a recommendation
will be clearly detailed in the clinical practice guideline
(GRADE Ceriteria 7). This will allow the individual clinician
to understand why a patient-care strategy received its recom-
mendation, and facilitate clinical decision-making in day-to-
day practice.

FORMAT OF THE AASM RECOMMENDATION

STATEMENTS

In an effort to provide clarity and transparency, all AASM
recommendations will be actionable statements that include
the specific patient population for which the patient-care
strategy is being recommended, and clearly define the com-
parator against which the patient-care strategy was evaluated.
For consistency across guidelines, recommendation state-
ments will use the language “We recommend” for all strong
recommendations (either for or against a patient care strat-
egy), while all weak recommendations will use the language
“We suggest.” To facilitate the implementation of the recom-
mendation, each statement will specify the population or
sub-population that the recommendation applies to, and any
subgroups that the recommendation excludes. In some rec-
ommendations the comparator will be an alternative patient-
care strategy (e.g., a “gold standard” or previously available
alternative), while in other recommendations the comparator
will be a placebo or no treatment; this is determined by the
availability of evidence and analyses decisions made by the
AASM task force.
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“NO RECOMMENDATION”: THE LIMITS OF

MAKING RECOMMENDATIONS

The objective of clinical practice guidelines is to provide a
broad range of evidence-based recommendations for treat-
ing a specific disease or disorder, facilitating evidence-based
treatments or diagnostics for the majority of patients, in the
majority of clinical care settings. However, in an emerging
field such as sleep medicine, where there may be very few
or no large quantitative studies on the topic of interest, “No
recommendation” can be a frequent result. For rare disorders,
such as Non-24 hour Circadian Rhythm Sleep-Wake Disorder,
the availability of quantitative data can be extremely limited,
making it difficult to confidently recommend for or against a
patient-care strategy.

It is possible to make recommendations, even strong recom-
mendations, based on a small number of studies, particularly
when the balance of benefits and harms and patient values and
preferences are clear. However, the task force may not feel con-
fident making a recommendation for or against a patient-care
strategy when only a few small studies are available, the quality
of evidence is low, the evidence is contradictory, or the benefits/
harms ratio is unclear. In this case, “No recommendation” may
be indicated, to reflect the lack of certainty in the body of avail-
able evidence. Therefore, it will be left to the discretion of the
clinician to determine if that particular patient-care strategy is
appropriate to use, on a case-by-case basis. It will also serve as
a strong indicator that research in this direction is warranted.
Discussion of the available evidence will be provided in such
cases to assist the clinician to make a more educated decision.

FROM RECOMMENDATIONS TO QUALITY

MEASURES

Strong recommendations for patient-care strategies are often
made when high quality evidence is available, there is high
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certainty in the balance of benefits and harms, and patients’
values and preferences are generally consistent. When a pa-
tient-care strategy receives a strong recommendation, it is
something that a practitioner should, under most circumstances,
always do (or not do, in the case of “strong against). With the
expanding body of evidence for patient-case strategies that im-
prove outcomes for patients with sleep disorders, we need to
ensure that patients receive recommended therapies (and do
not receive therapies that are strongly recommended against).
In order to improve the quality of care given to patients with
sleep disorders, clinicians must have valid, reliable, and practi-
cal tools to evaluate the effects of implementing recommended
interventions and tests. The AASM, in consultation with nu-
merous stakeholders, has developed Quality Measures for
the diagnosis and management of several sleep disorders?*-%,
many of these measures are based upon previously established
clinical practice recommendations. Going forward, strong rec-
ommendations for or against a patient-care strategy will form
the foundation of new quality measures, or be used to update
existing quality measures. In this way, AASM clinical practice
guidelines will be used to provide guidance to clinicians treat-
ing patient with sleep disorders, and serve as a metric from
which the quality of care can be evaluated and improved.

FINAL THOUGHTS

Developing clinical practice guidelines requires time and care-
ful consideration. Developing best practices for writing clinical
practice guidelines is an ongoing journey, as evidenced by the
plethora of grading systems and document styles that are cur-
rently used by guideline developers across the world.?¢ With this
update to the AASM guideline development practices, the adop-
tion of the GRADE system by the AASM is now up to date. It is
the goal of the AASM to promote high quality patient-centered
care by providing clear, evidence-based recommendations; our
implementation of the complete GRADE criteria allows us the
best path forward towards continuing to meet this goal.
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