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Evidence-based medicine demands knowledge of the best 
available research evidence to guide clinical decisions, which 
most often comes from rigorous systematic reviews and meta- 
analyses that identify, summarize, pool, and appraise all research 
evidence addressing a particular research question. While results 
from individual studies may appear impressive, our confidence in 
the body of evidence may be undermined by issues such as 
limitations in study designs or differences between the questions 
addressed in studies and the question of interest. To address such 
challenges, the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) Working Group developed 
a system to evaluate the certainty (quality) of evidence—called 
GRADE. The GRADE approach intends to improve interpretation 
of evidence for decision-making [1].

The GRADE approach is applied to a body of evidence. A body 
of evidence refers to all research studies addressing a particular 
clinical question summarized in a systematic review and meta- 
analysis. According to the GRADE approach, the certainty of a 
body of evidence may be rated either as high, moderate, low, or 
very low (Fig. 1). High certainty evidence suggests that the 
estimated effect (the results from a rigorous systematic review 
and meta-analysis) is likely close to the true effect. Conversely, 
low or very low certainty evidence suggests that the estimated 
effect may in fact be substantially different from the true effect.

Original GRADE guidance proposed that for questions of causal 
inference, a body of evidence comprised of randomized trials starts 
at high certainty and non-randomized studies start at low certainty 
[2]. This is because, randomized trials, by virtue of randomization, 
achieve balance (more or less) in prognostic factors such that any 
observed differences in outcomes between randomized arms can 
be confidently attributed to the intervention under investigation. In 
non-randomized studies, however, participants with and without an 
exposure may differ with regard to prognostic factors such that any 
differences in outcomes between participants may be an artifact of 
differences in other prognostic factors. Even if investigators use 
sophisticated design and analytic methods to adjust for a 
comprehensive list of prognostic factors, important factors that 
are unknown or unmeasured may still influence results. This 
phenomenon is called residual confounding and is the reason 
why non-randomized studies are initially rated at low certainty.

Newer GRADE guidance now suggests that a body of evidence 
comprised of non-randomized studies can also start at high 
certainty and the certainty of evidence may be downgraded by 
considering limitations of the evidence in comparison to a “target 
trial”—a hypothetical trial, without any limitations, that may or 
may not be feasible, addressing the question of interest [3]. Using 
this approach however, a body of evidence comprised of non- 
randomized studies will almost always still land at low or very low 
certainty due to concerns with residual confounding.

The certainty of a body of evidence may be rated down by one or 
more levels due to concerns related to five factors: risk of bias (i.e., 
study limitations that may lead to systematic under- or over- 
estimation) [4], inconsistency (i.e., unexplained heterogeneity in 
results across studies) [5], indirectness (i.e., differences between the 
questions addressed in studies and the question of interest) [6], 
imprecision (i.e., the magnitude of confidence intervals around an 
estimate in relation to the minimum difference in the outcome that 
patients find important) [7], and publication bias (i.e., the tendency 
for studies with statistically significant results or positive results to 
be published, published faster, or published in journals with higher 
visibility) [8]. The certainty of evidence may also be rated up in 
select rare scenarios: when there is a dose-response relationship, a 
large effect, or when all plausible confounders act in the opposite 
direction than the observed effect [9].

GRADE is sometimes misinterpreted as evaluating risk of bias or 
misused as a risk of bias tool. GRADE, however, considers many 
factors beyond risk of bias and is intended to be applied 
alongside, rather than instead of, a risk of bias tool [4]. Systematic 
reviewers are expected to first assess the risk of bias of individual 
studies using an established risk of bias tool. Then, when applying 
GRADE, they should consider the risk of bias ratings of individual 
studies to make judgments about the risk of bias of the entire 
body of evidence. Of course, to apply GRADE, reviewers will also 
need to consider factors beyond risk of bias as described above.

Box 1 presents an application of the GRADE approach to a body 
of evidence addressing a question related to ophthalmology.

Box 1: Application of GRADE to a systematic review in ophthalmology  

A systematic review and meta-analysis of randomized trials investigated the 
effects of face-down positioning following full-thickness macular hole surgery 
[10]. The systematic review investigated the proportion of patients with macular 
hole closure following surgery.

The review identified eight trials that reported on macular hole closure. It used 
the RoB 2.0 tool to assess risk of bias [11]. For this outcome, the majority of 
evidence came from trials rated at low risk of bias. Figure 2 summarizes the 
results of the meta-analysis. The meta-analysis yields a relative risk of 1.05 (95% 
CI: 0.99 to 1.12).

The application of the GRADE approach to binary outcomes requires 
consideration of absolute effects (e.g., risk differences) [12]. Fortunately, relative 
effects obtained from meta-analyses like relative risks and odds ratios can be 
transformed to absolute effects [13]. 86.9% of patients without face-down 
positioning experience macular hole closure. Using the relative risk obtained 
from the meta-analysis, this translates to an absolute risk of 912 in 1000 patients 
with face-down positioning (95% CI: 860 to 973) or a risk difference of 43 more 
(95% CI: 9 fewer to 104 more).

The systematic review authors rated the certainty of the body of evidence as 
low. The body of evidence is comprised of randomized trials. The investigators 
downgraded the certainty of evidence by one level for imprecision because the 
lower and upper bounds of the confidence intervals suggest opposing clinical 
actions. The lower bound of the confidence interval (9 fewer cases of macular 
hole closure in 1000 patients) suggests that face-down positioning has little or 
no effect on macular hole closures. Conversely, the upper bound of the 
confidence interval (104 more cases of macular hole closure in 1000 patients) 
suggests that face-down positioning may importantly increase the proportion of 
patients with macular hole closure. 
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The investigators also downgraded the certainty of evidence by one level for 
inconsistency. Whether the effect estimates were sufficiently inconsistent to 
warrant rating down for inconsistency is subjective. Some may argue that the 
confidence intervals and point estimates are sufficiently similar to forego rating 
down for inconsistency. If the investigators were interested in whether the effect 
estimate is within a narrow range, then rating down for inconsistency would be 
justifiable. The investigators suggested that rating down for inconsistency was a 
borderline decision and that they were also concerned about potential 
indirectness because it was unclear whether the effect of face-down positioning 
is consistent across other surgical factors, such as peeling of the internal limiting 
membrane, type of gas, size of the internal limiting membrane peel, and 
duration of face-down positioning.

The final rating of the certainty of evidence is thus low, suggesting that face- 
down positioning may increase the risk of macular hole closures. The review also 
judged other outcomes (visual acuity and complications) as low certainty. Low 
certainty evidence suggests that the true effect may be different from the 
estimated effect and that new evidence may importantly change the effect 
estimate.

UPDATES
The GRADE Working Group has refined and updated its guidance 
since its inception. Official guidance from the GRADE Working 
Group is summarized in GRADE Guidance Papers, while GRADE 
Concept Papers and GRADE Notes discuss concepts relevant to 
GRADE and case studies [14]. While theoretically anyone can use 
the GRADE approach to evaluate the certainty of a body of 
evidence, the confident application of the GRADE approach will 
require familiarity with the prodigious volume of GRADE guidance 
papers.

Initially, GRADE guidance focused on assessing the certainty of 
evidence for causal questions. Since then, GRADE guidance has 
been extended to apply to questions of prognosis [15] and 
diagnosis [16]. GRADE now also offers guidance for evaluating the 
certainty of evidence from network meta-analyses [17, 18]. GRADE 
has recently clarified judgments related to imprecision [19]. 
Newer GRADE guidance emphasizes that the certainty of 
evidence represents the certainty that the true effect lies on 
one side of a specified threshold or within a chosen range [19].

Most recently, GRADE has been expanded to offer guidance on 
moving from evidence to recommendations, by way of GRADE 
Evidence-to-Decision frameworks [20]. These frameworks provide 
a structured process for moving from evidence to guideline 
recommendations, systematically considering all factors that may 

bear on the direction and strength of the recommendations, 
including the balance between benefits and harms, certainty of 
evidence, values and preferences, and sometimes, cost-effective-
ness, acceptability, feasibility, and equity.

GRADE also offers guidance on summarizing results, developed 
based on feedback from evidence users and other stakeholders 
[21]. According to this guidance, high certainty evidence is 
described with declarative statements, moderate certainty 
evidence with ‘probably’, low certainty evidence with ‘may’ and 
very low indicated with ‘very uncertain’.

Advantages of the GRADE approach
GRADE has now been adopted by over 100 organizations 
worldwide, including the World Health Organization, the 
National Institute for Health and Care Excellence, and the 
Cochrane Collaboration, and across a diverse range of health 
fields [22].

The GRADE approach offers a systematic and transparent 
process for assessing the certainty of evidence and moving 
from evidence to recommendations. Its application ensures that 
all factors that may bear on the certainty of evidence or on the 
direction and strength of recommendations are systematically 
and transparently considered. Nevertheless, its application 
invariably involves subjective judgments and such judgments 
may vary between reviewers, guideline developers, and other 
decision-makers. Disagreements between reasonable indivi-
duals are expected. The transparency facilitated by GRADE, 
however, allows parties to identify specific sources of 
disagreement.

The application of GRADE also promotes the consideration of 
patient values and preferences. According to the GRADE 
approach, patient perspectives inform the selection of out-
comes for consideration for guideline recommendations and 
other decisions, whether the benefits of a particular course of 
action outweigh harms, and the minimum important difference 
in outcomes that patients find important [23]. Considering 
values and preferences respects the rights of citizens to 
participate in health decision-making, aligns guidelines with 
the needs and priorities of the communities they are intended 
to serve, ensures recommendations are logistically feasible and 
acceptable, and improves support for the recommendations 
[24, 25].

Fig. 1 GRADE Approach. Overview of the GRADE approach to assessing the certainty of evidence.
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CONCLUSION
GRADE presents a systematic and transparent approach to 
evaluating the certainty of evidence and for moving from 
evidence to recommendations. It has been adopted by multiple 
authoritative international organizations. Since its inception, 
GRADE has been refined and updated and will likely continue 
to evolve based on the experiences of reviewers and guideline 
developers. Its application offers several strong advantages, 
including the promotion of consistency in standards to evaluate 
evidence across health fields and explicit consideration of patient 
values and preferences.
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