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Abstract
This article introduces the approach of GRADE to rating quality of evidence. GRADE specifies four categoriesdhigh, moderate, low,
and very lowdthat are applied to a body of evidence, not to individual studies. In the context of a systematic review, quality reflects our
confidence that the estimates of the effect are correct. In the context of recommendations, quality reflects our confidence that the effect
estimates are adequate to support a particular recommendation. Randomized trials begin as high-quality evidence, observational studies
as low quality. ‘‘Quality’’ as used in GRADE means more than risk of bias and so may also be compromised by imprecision, inconsistency,
indirectness of study results, and publication bias. In addition, several factors can increase our confidence in an estimate of effect. GRADE
provides a systematic approach for considering and reporting each of these factors. GRADE separates the process of assessing quality of
evidence from the process of making recommendations. Judgments about the strength of a recommendation depend on more than just the
quality of evidence. � 2011 Elsevier Inc. All rights reserved.
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1. Introduction

In the two previous articles in this series, we introduced
GRADE; provided an overview of the GRADE process for
developing recommendations and the final outputs of that
process, the evidence profile, and Summary of Findings
table; and described the process for framing questions
and identifying outcomes [1,2]. In this third article, we will
introduce GRADE’s approach to rating the quality of evi-
dence. The goal is to provide a conceptual overview of
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the approach. A more detailed description, accompanied
by examples, will follow in articles dealing with factors
that may lead to rating down or rating up the quality of
evidence [3e7].
2. What we do not mean by quality of evidence

In discussions of quality of evidence, confusion often
arises between evidence and opinion and between quality
of evidence and strength of recommendations. We, there-
fore, begin by explaining what we do not mean by quality
of evidence.
3. Opinion is not evidence

In the absence of high-quality evidence, clinicians must
look to lower quality evidence to guide their decisions.
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Key Points

� GRADE provides a framework for assessing qual-
ity that encourages transparency and an explicit ac-
counting of the judgments made.

� GRADE distinguishes between quality assessment
conducted as part of a systematic review and that
undertaken as part of guideline development.

� The optimal application of GRADE requires
systematic review of the impact of alternative
management strategies on all patient-important
outcomes.

� Information about study limitations, imprecision,
inconsistency, indirectness, and publication bias
is necessary for decision makers, clinicians, and
patients to understand and have confidence in the
assessment of quality and estimate of effect size.

Confusion arises when, in such situations, guideline devel-
opers classify ‘‘expert opinion’’ as a type of evidence.
Developing recommendations always requires the opinion
of experts, the basis of which includes experience with pa-
tients, an understanding of biology and mechanism, and
knowledge and understanding of preclinical and early
clinical research as well as of the results of randomized
clinical trials and observational studies. Guideline devel-
opers should always engage experts to help understand
the evidence; they must also uncover and make clear the
evidence that underlies the experts’ opinions and rate the
quality of that evidence, not the opinions that follow from
the evidence and its interpretation.

An example illustrates the difference between evidence
and expert opinion. Suppose that during attending rounds
with medical students and residents, an endocrinologist ex-
plains the rationale for tight glycemic control in diabetes.
Table 1 shows the two assertions he makes and the evidence
he cites to support them. The evidence he cites for opinion 1 is
exclusively his personal clinical experience. For opinion 2,
he cites his own experience and refers (with no more than
a general statement) to evidence from clinical research.

It seems highly plausible that opinion 1 might reasonably
be based on careful observation. If patients who complain of
fatigue, polyuria, or other symptoms return in a few days
saying they are better, initiation of treatment is the likeliest
explanation. The phenomenon of a patient who had no com-
plaints returning, a few days later, to say howmuch better she
is would be particularly memorable. Unfortunately, there are
many other potential explanations of these observations. The
endocrinologist’s impression of the extent of patients’ reports
of benefit may be inaccurate, he may be forgetting many pa-
tients who failed to improve, or the apparent improvement in
some patients may be because of natural history, placebo
effects, leading questions on the part of the clinician, or the
patient’s desire to please.Without, at thevery least, a rigorous
and structured approach to data collection, we could consider
the endocrinologist’s report of his clinical experience (but not
the opinion that he arrived at from his interpretation of that
experience) as evidence from an uncontrolled case series
and classify it as very low quality.

Whereas the implicit study design underlying the
evidence for opinion 1 is a beforeeafter study, opinion 2
suggests a parallel group comparison, which in this case
has serious problems. If indeed his memory is accurate
(patients with tighter control in his practice do achieve bet-
ter outcomes), the reason may be that their success in con-
trolling their glucose reflects differences in their underlying
disease strongly associated with their likelihood of suffer-
ing complications. This risk of bias from unrecognized
prognostic imbalance, as well as from the uncertainty and
imprecision associated with the endocrinologist’s memory
of the events, would lead us again to classify his observa-
tions as very low quality evidence.
4. A particular quality of evidence does not necessarily
imply a particular strength of recommendation

A second area of confusion relates to the distinction
between assessing the quality of evidence and making a rec-
ommendation. Later articles in this series will provide a de-
tailed discussion of GRADE’s approach to deciding on the
direction and strength of recommendations. We note here
the importance of GRADE’s explicit separation of the
process for assessing the quality of a body of evidence from
the process for making recommendations based in part
on those assessments. Although higher quality evidence is
more likely to be associated with strong recommendations
than lower quality evidence, a particular level of quality
does not imply a particular strength of recommendation.
Sometimes, low or very low quality evidence can lead to
a strong recommendation.

For instance, consider the decision to administer aspirin
or acetaminophen to children with chicken pox. Observa-
tional studies have observed an association between aspirin
administration and Reye’s syndrome [8e11]. Because aspi-
rin and acetaminophen are similar in their analgesic and
antipyretic effects, the low-quality evidence regarding the
potential harms of aspirin does not preclude a strong rec-
ommendation for acetaminophen.

Similarly, high-quality evidence does not necessarily im-
ply strong recommendations. For example, faced with a first
deep venous thrombosis (DVT) with no obvious provoking
factor patients must, after the first months of anticoagula-
tion, decide whether to continue taking warfarin long term.
High-quality randomized controlled trials show that contin-
uous warfarin will decrease the risk of recurrent thrombosis
but at the cost of increased risk of bleeding and inconve-
nience [12e15]. Because patients with varying values and



Table 1

Expert opinion vs. evidence

Expert opinion Evidence

Tight control will make a patient feel better ‘‘In my 20 years in practice I have started treatment for newly diagnosed diabetes many times. I almost

always see these patients back a week or so after starting treatment, and the great majority say they feel

much better than they did before. Even a patient who denied having any complaints or symptoms will

come back and say she has more energy, particularly in the afternoons, and will marvel at how much better

she feels in general.’’

Tight control will reduce the long-term

risk of developing kidney disease,

neuropathy, and blindness

‘‘I institute tight control on every patientdI believe they all deserve the best possible treatmentdso I have a

lot of experience with this. I have many patients who have been with me for a decade, or even several

decades, and who take their medicine faithfully and have great blood sugars. These patients also have very

few complications. On the other hand, I have a lot of patients who have terrible control and develop

complications early on. Also, there are a lot of studies showing that tight control reduces the risk of

complications.’’

403H. Balshem et al. / Journal of Clinical Epidemiology 64 (2011) 401e406
preferences are likely to make different choices, guideline
panels addressing whether patients should continue or
terminatewarfarinmayddespite the high-quality evidenced
offer a weak recommendation.
5. So what do we mean by ‘‘quality of evidence’’?

GRADE distinguishes between quality assessment con-
ducted as part of a systematic review and that undertaken
in the process of guideline development. We, therefore,
provide two definitions of ‘‘quality of evidence.’’

The optimal application of GRADE requires systematic
reviews of the impact of alternative management ap-
proaches on all patient-important outcomes [1]. In the
context of a systematic review, the ratings of the quality
of evidence reflect the extent of our confidence that the
estimates of the effect are correct. In the context of making
recommendations, the quality ratings reflect the extent of
our confidence that the estimates of an effect are adequate
to support a particular decision or recommendation.

The reason for the different definitions is that the conduct
of systematic reviews does not include processes required for
making rigorous recommendations. In particular, unless the
systematic review team includes members who will use the
review as part of guideline development, authors of system-
atic reviews are, generally, not in a position to weigh the
trade-offs between the desirable and undesirable conse-
quences of adhering to a recommendation. Relevant stake-
holders are in a better position to make these judgments.
For example, in the DVT case described earlier, a systematic
review might provide reliable estimates of the magnitude of
effect and associated confidence intervals (CIs) for symp-
tomatic thromboembolism and bleeding and themortality as-
sociated with both of these events, but the reviewers who
wrote it would not be able to provide reliable judgments
about whether the benefit of warfarin treatment is worth the
risk. Such judgments must also include considerations of
values, cost, and pertinent stakeholder input.

On the other hand, a guideline (or a clinician applying
the evidence from a systematic review) must assess the
quality of the evidence in the context of the decision
regarding anticoagulation. In considering this trade-off,
a guideline panel must decide whether or not to recommend
anticoagulation (and the strength of that recommendation)
in light of the effect on the risk of symptomatic thrombo-
embolism, their confidence in the effect estimates, and
the corresponding risks and confidence in estimates of seri-
ous bleeding. Although the processes for assessing quality
are the same, authors of systematic reviews and authors
of guidelines will apply the criteria differently. We will
highlight this different application of criteria in the fifth
article in this series, which addresses the assessment of
precision in rating the quality of the evidence [5].
6. Quality in GRADE means more than risk of bias

In the clinical epidemiological literature, when used at
all, ‘‘quality’’ commonly refers to a judgment on the inter-
nal validity (i.e., risk of bias) of an individual study. To ar-
rive at a rating, reviewers consider features in controlled
trials such as randomization, allocation concealment, blind-
ing, and use of intention to treat analysis. In observational
studies, they consider appropriate measurement of exposure
and outcome as well as appropriate control of confounding;
in both controlled trials and observational studies, they con-
sider loss to follow-up and may consider other aspects of
design, conduct, and analysis that influence the risk of bias.

GRADE judgments refer not to individual studies but to
a body of evidence, and quality, as used in GRADE, means
more than risk of bias. A body of evidence (for instance,
a number of well-designed and executed trials) may be
associated with a low risk of bias, but our confidence in
effect estimates may be compromised by a number of other
factors (imprecision, inconsistency, indirectness, and publi-
cation bias). There are also factors, particularly relevant to
observational studies, that may lead to rating up quality,
including the magnitude of treatment effect and the pres-
ence of a doseeresponse gradient.

GRADE’s specific uses of the terms ‘‘quality’’ and ‘‘risk
of bias’’ (labeled ‘‘study limitations’’ in previous GRADE
publications) require authors to take care in using these
terms when they describe their findings and reasoning in



Table 2

Significance of the four levels of evidence

Quality level Current definition Previous definition

High We are very confident that the true effect lies close to that of the

estimate of the effect

Further research is very unlikely to change our confidence in the

estimate of effect

Moderate We are moderately confident in the effect estimate: The true effect

is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different

Further research is likely to have an important impact on our

confidence in the estimate of effect and may change the estimate

Low Our confidence in the effect estimate is limited: The true effect may

be substantially different from the estimate of the effect

Further research is very likely to have an important impact on our

confidence in the estimate of effect and is likely to change the

estimate

Very low We have very little confidence in the effect estimate: The true effect

is likely to be substantially different from the estimate of effect

Any estimate of effect is very uncertain
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the context of a systematic review or guideline. Well-
conducted studies may be part of a body of evidence rated
low quality because they only provide indirect or imprecise
evidence for the question of interest. Although clinical
epidemiologists and others have attributed other meanings
to the word ‘‘quality’’ (typically risk of bias), we believe
the meaning described here corresponds more closely to
the common and nontechnical understanding of ‘‘quality.’’
7. GRADE specifies four categories for the quality
of a body of evidence

Although the quality of evidence represents a continuum,
the GRADE approach results in an assessment of the
quality of a body of evidence as high, moderate, low, or
very low. Table 2 presents what GRADE means by each
of these four categories and contrasts their current defini-
tion with the previous definition [16], which focused on
the implications of the levels of evidence for future
research (the lower the quality, the more likely further
research would change our confidence in the estimates,
and the estimates themselves). The earlier characterization
has been criticizeddwe believe legitimatelydbecause
there are many situations in which we cannot expect higher
Table 3

A summary of GRADE’s approach to rating quality of evidence

Study design

Initial quality of a body of

evidence Lower if

Randomized

trials

High Risk of Bias

�1 Serious

�2 Very serious

Inconsistency

�1 Serious

�2 Very serious

Indirectness

�1 Serious

�2 Very serious

Imprecision

�1 Serious

�2 Very serious

Publication bias

�1 Likely

�2 Very likely

Observational

studies

Low
quality evidence to be forthcoming. We, nevertheless, con-
sider the prior characterization of quality to provide an al-
ternative under circumstances when obtaining new
compelling evidence is plausible.
8. Arriving at a quality rating

When we speak of evaluating quality, we are referring to
an overall rating for each important outcome across studies.
As discussed in the previous article in this series that
addressed the framing of the question [2], before assessing
the quality of the evidence, systematic reviewers and
guideline developers should identify all potential patient-
important outcomes, including benefits, harms, and costs.
Reviewers will then assess the quality of evidence for each
important outcome.

Table 3 summarizes GRADE’s approach to rating
the quality of evidence, which begins with the study design
(trials or observational studies) and then addresses five rea-
sons to possibly rate down the quality of evidence and three
to possibly rate up the quality. Subsequent articles in this
series will address, in detail, the meaning and use of each
of these criteria. Here, we discuss why these criteria, in
particular, have been identified as important in assessing
the quality of a body of evidence.
Higher if Quality of a body of evidence

Large effect

þ1 Large

þ2 Very large

Dose response

þ1 Evidence

of a gradient

All plausible residual

confounding

þ1 Would reduce a

demonstrated effect

þ1 Would suggest a spurious

effect if no effect was

observed

High (four plus: 4444)

Moderate (three plus: 444B)

Low (two plus: 44BB)

Very low (one plus: 4BBB)
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9. Rationale for using GRADE’s definition of quality

To be useful to decision makers, clinicians, and patients,
systematic reviews must provide not only an estimate of
effect for each outcome but also the information needed
to judge whether these estimates are likely to be correct.
What information about the studies in a review affects
our confidence that the estimate of an effect is correct?

To answer this question, consider an example. Suppose
you are told that a recent Cochrane review reported that,
in patients with chronic pain, the number needed to treat
(NNT) for clinical success with topical salicylates was 6
(95% CI5 4e13) compared with placebo. What additional
information would you seek to help you decide whether to
believe this estimate and how to apply it?

The most obvious questions might be the following: how
many studies were pooled to get this estimate; how many
patients did they include; and how wide were the CIs
around the effect estimate? Were they randomized con-
trolled trials? Did the studies have important limitations,
such as lack of blinding or large or differential loss to
follow-up in the compared groups? The questions thus far
relate to GRADE categories of imprecision and risk of bias.

But there are also other important questions. Is there ev-
idence that more studies of this treatment were conducted,
but some were inaccessible to the reviewers? If so, how
likely is it that the results of the review reflect the overall
experience with this treatment? Did the trials have similar
or widely varying results? Was the outcome measured at
an appropriate time, or were the studies too short in dura-
tion to have much relevance? What part of the body was in-
volved in the interventions (and thus, to what part of the
body can we confidently apply these results)? These latter
questions refer to the GRADE categories of publication
bias, inconsistency, and indirectness. Without answers to
(or at least information about) these questions, it is not
possible to determine how much confidence to attach to
the reported NNT and CIs.

GRADE identified its five categoriesdrisk of bias,
imprecision, inconsistency, indirectness, and publication
biasdbecause they address nearly all issues that bear on
the quality of evidence. For any given question, moreover,
information about each of these categories is likely to be
essential to judge whether the estimate is likely to be
correct. These categories were arrived at through a case-
based process by members of GRADE, who identified
a broad range of issues and factors related to the assessment
of the quality of studies. All potential factors were consid-
ered, and through an iterative process of discussion and
review, concerns were scrutinized and solutions narrowed
by consensus to these five categories.

GRADE’s approach to quality implies that every system-
atic review should provide information about each of the cat-
egories (and any other pertinent issues in a particular case).
Decision makers, whether they are guideline developers or
clinicians, find it difficult to use a systematic review that does
not provide this information. Good systematic reviews and
clinical practice guidelines have commonly emphasized ap-
praisal of the risk of bias (study limitations) using explicit cri-
teria. Often, however, the focus has been on assessments
across outcomes for each study rather than on each important
outcome across studies. Assessment of other factors that de-
termine how much confidence can be placed in estimates of
effect has often been lacking. Before the adoption of
GRADE, standards for reporting systematic reviews have
not made clear how this information should be presented.
GRADE provides a structure for systematic reviews and clin-
ical practice guidelines to ensure they address the key ques-
tions that are pertinent to rating the quality of the evidence for
all outcomes relevant to a particular question in a consistent
systematic manner.
10. Conclusion

In closing, we caution against a mechanistic approach
toward the application of the criteria for rating the quality
of the evidence up or down. Although GRADE suggests
the initial separate consideration of five categories of
reasons for rating down the quality of evidence, and three
categories for rating up, with a yes/no decision regarding
rating up or down in each case, the final rating of overall
evidence quality occurs in a continuum of confidence in
the validity, precision, consistency, and applicability of
the estimates. Fundamentally, the assessment of evidence
quality is a subjective process, and GRADE should not
be seen as obviating the need for or minimizing the impor-
tance of judgment or as suggesting that quality can be
objectively determined.

As we repeatedly stress throughout this series, use of
GRADE will not guarantee consistency in assessment,
whether of the quality of evidence or of the strength of
recommendations. There will be cases in which competent
reviewers will have honest and legitimate disagreement
about the interpretation of evidence. In such cases, the
merit of GRADE is that it provides a framework that guides
one through the critical components of this assessment
and an approach to analysis and communication that
encourages transparency and an explicit accounting of the
judgments involved.
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