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Abstract
The evidence based medicine movement has championed the need for objective and transparent

methods of clinical guideline development. The Grades of Recommendation, Assessment, Devel-

opment, and Evaluation (GRADE) framework was developed for that purpose. Central to this

framework is criteria for assessing the quality of evidence from clinical studies and the impact

that body of evidence should have on our confidence in the clinical effectiveness of a therapy

under examination. Grades of Recommendation, Assessment, Development, and Evaluation has

been adopted by a number of professional medical societies and organizations as a means for

orienting the development of clinical guidelines. As a result, the method of GRADE has implica-

tions on how health care is delivered and patient outcomes. In this paper, we reveal several issues

with the underlying logic of GRADE that warrant further discussion. First, the definitions of the

“grades of evidence” provided by GRADE, while explicit, are functionally vague. Second, the

“criteria for assigning grade of evidence” is seemingly arbitrary and arguably logically incoherent.

Finally, the GRADE method is unclear on how to integrate evidence grades with other important

factors, such as patient preferences, and trade‐offs between costs, benefits, and harms when pro-

posing a clinical practice recommendation. Much of the GRADE method requires judgement on

the part of the user, making it unclear as to how the framework reduces bias in recommendations

or makes them more transparent—both goals of the programme. It is our view that the issues pre-

sented in this paper undermine GRADE's justificatory scheme, thereby limiting the usefulness of

GRADE as a tool for developing clinical recommendations.
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1 | INTRODUCTION

The Grades of Recommendation, Assessment, Development, and

Evaluation (GRADE) framework was created to help healthcare

stakeholdersmake judgements about the quality of clinical research evi-

dence and strength of recommendations for the purpose of developing

evidence‐based clinical practice guidelines.1 An evidence hierarchy is

the core of this framework. Information derived from randomized trials

is rated high, whereas that from observational studies is rated low. The

rating can be upgraded if observed effect sizes are large, plausible

confounding variables are considered, and/or a dose response is

observed. The rating can be downgraded if the estimate of the effect
wileyonlinelibrary
size is imprecise or inconsistent, and/or important threats of bias are

not addressed or controlled. A high evidence rating is purported to

justify confidence in the estimate of the effect, whereas lower ratings

should give pause in that additional research is likely to change that

confidence. GRADE also asks users to consider patient preferences

and trade‐offs with respect to benefits, harms, and costs when making

recommendations for clinical practice (eg, clinical practice guidelines).

Similar frameworks have been advanced by others (e.g. the Oxford

Centre for Evidence Based Medicine “Levels of Evidence”).2,3

GRADE has been adopted by a number of professional medical

societies and organizations entrusted with the delivery of healthcare

services.4 As such, decisions made on the basis of GRADE have direct
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impact on the organization of healthcare services and patient care.

Its influence extends beyond clinical practice guideline development.

The World Health Organization, for example, now requires a GRADE

like process for the development of their ethics guidelines.5 Despite

its wide acceptance, GRADE has received little by way of critical

scrutiny.

Our purpose here is to reveal the logic that sustains the GRADE

framework and its conceptualization as a tool for assessing evidence/

knowledge. This examination discloses several issues that warrant

further discussion. First, the definitions of the “grades of evidence”

provided by GRADE, while explicit, are functionally vague; ie, with

respect to clinical practice, it is unclear what recommendation goes

hand‐in‐glove with a high or low rating (eg, what is the minimum

required rating/level of confidence to integrate findings into practice?).

Second, the “criteria for assigning grade of evidence”, including both

how the level of evidence is assigned and the process of upgrading

and downgrading the assignment, are both seemingly arbitrary and

arguably logically incoherent. Finally, it is unclear how GRADE users

are to integrate evidence grades with other factors that are in play

for recommendations for clinical practice, such as patient preferences,

and trade‐offs between costs, benefits, and harms. The authors of

GRADE suggest that accounting for these factors requires judgement,

making it unclear as to how the framework reduces bias in recommen-

dations or makes them more transparent—both goals of the pro-

gramme. It is our view that these issues undermine GRADE's

justificatory scheme, thereby limiting the usefulness of GRADE in

meeting its stated goals.
2 | GRADES OF EVIDENCE CATEGORIES
ARE FUNCTIONALLY VAGUE

Turing first to the definitions of “grades of evidence,” the first step for

the user is to assess the quality of evidence at hand. This grade

“reflects the extent to which confidence in the estimate of the effect

is adequate to support recommendations” [6; p.995]. The authors claim

that an assessment of confidence is important, as “decision makers

will be influenced not only by the best estimates of the expected

advantages and disadvantages but also by their confidence in these

estimates” [7; p.924].* The assigned grade is shaped by a number of

factors, notably methodological features of the studies that serve as

the basis for the evidence. For instance, a study using a randomized
*Confidence, as is the case with many of the key terms in GRADE, is not defined.

To be confident in something is to have a belief that it is true or can be relied on.

In advocating some criteria for what constitutes a confidence level, GRADE is

making a strong epistemic commitment with respect to the reliability and validity

of a study result (eg, when a therapy will be effective in clinical practice). What is

also not clear is the target of the grade—ie, whose confidence? Here, the authors

of GRADE seem to assume homogeneity between stakeholder groups, and

among individuals within each group with respect to how one comes to believe

that something is true or reliable (or perhaps their intention is paternalistic?).

Alternatively, one might view this as a normative stance. However, the

acceptability of such would require some justification that belief ought to be

based on the stated criteria—something GRADE has not achieved. Certainly, a

belief is the result of many factors, and there is no expectation that individuals

with different values and knowledge bases should be similar in how their beliefs

are formed.
controlled trial (RCT) method, barring any major flaws in execution,

would serve as the basis for a “high” grade, signifying that “further

research is unlikely to change our confidence in the estimate of

effect” [1; p.1492]. Methodological flaws, including “less” rigorous

designs (eg, nonrandomized cohort studies and case studies), or

evidence derived from basic sciences (which we take to fall under

the “any other evidence” type) lower the grade, thereby the confidence

in the estimate of the effect. In sum, methodological features dictate

the grade, and the grade determines our level of confidence. The

logic here is that our confidence in the estimate of the effect is

determined (according to the GRADE framework) by the method of

study, within the bounds of the GRADE criteria for assigning a grade

of evidence (ie, a modified evidence‐based medicine [EBM] hierarchy

of evidence).

The stated purpose of GRADE is to introduce a consistent and

transparent method for developing clinical practice recommendations

based on clinical research. This purpose places a premium on objectiv-

ity in the process of developing recommendations, which is consistent

with the philosophy of the EBMmovement (of which many of its foun-

ders and key members are also developers of GRADE). The concept of

objectivity is highly controversial in the philosophy of science litera-

ture.8 Within the GRADE framework, objectivity relies on an agreed

upon standard for what constitutes evidence of therapeutic effect,

and its relative importance in determining what should be recom-

mended in practice. Given the heterogeneity in values among clinicians

and their patients, it is unlikely that such a standard exists. Indeed, it is

likely that confidence differs between individual practitioners, even

where the presented information is the same. A related problem is that

our confidence at any moment is predicated on both our prior level of

confidence and the nature of the evidence that we are assessing, and

not just the methodological features of the study from which that evi-

dence is derived.

Suppose one were interested in evaluating the benefits of a new

diuretic for the treatment of hypertension. Ideally, a recommendation

to use this agent in clinical practice would depend on our confidence

that it is effective at reducing blood pressure (additionally, that there

would be no harm to the patient or at least a net positive benefit).

The GRADE framework is purported as a tool to ascertain our confi-

dence in the evidence of therapeutic effect at any moment in time. Ide-

ally (in GRADE), our assessment would include high‐quality RCTs.

Assuming that these trials are reasonably similar with respect to effect

size, our confidence in the estimate of the effect should be high,

and consequently, the recommendation for the use of the investigated

therapy in clinical practice should not be compromised by our

confidence in the evidence (although it may still be compromised by

the context, eg, affordability and important patient population

differences). Now, suppose we did not have access to RCTs. Suppose,

instead that the evidence base consists of only a single cohort study.

GRADE suggests that our confidence should be low; in short that

“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” [1; p.1492]. Should we not use such a therapy in clinical

practice? Should we use the therapy and expect a wider range of

effects in practice (perhaps even a negative effect)? These are impor-

tant questions for GRADE to address.
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The consideration of confidence in this context has a Bayesian

flavour. From the Bayesian perspective, the perceived evidentiary

value of additional information has an effect on raising or lowering

our confidence, or rather, something is considered evidence if it does

in fact raise or lower our confidence. However, as is well known,

Bayesian formulations are premised upon prior beliefs. These prior

beliefs can impact our confidence within the GRADE process, but

not in the manner carved out by the authors. It may well be that an

individual has a high prior confidence in the effect of a therapy. The

impact a prior belief may have on the relationship between evidence

and confidence can be illustrated with the following 2 scenarios.

Consider a scenario where we have a good description of mechanisms

from basic sciences that explain how a therapy works, and/or

significant clinical experience with the therapy or a similar class of

therapies. In that case (which we will call scenario 1), an observational

study demonstrating the expected effect might raise the individual's

confidence and may even lead this individual to believe that “further

research is unlikely to change confidence in the estimate of effect”

[1; p.1492]. GRADE would suggest that it is not appropriate because

evidence derived from observational studies should give us “low”

confidence. However, this does not ensure that a high level of

confidence is not achieved in the user. We can see this point more

clearly if we look at the converse situation (which we will call scenario

2). Consider the individual who has an extremely low confidence in a

therapy, perhaps due to little experience with that therapy, and no

understanding of how it should work (or sparse information about it

is available). Should this individual have a high level of confidence after

a single large sample, high‐quality RCT? GRADE says yes. The fact,

however, is that the estimated effect in many studies is often not

reproducible.9-11 We are left in a difficult position: GRADE suggests

that one should have little (if any) confidence in a therapy prior to

the availability of an RCT,† but these considerations point out that

confidence is influenced by many factors and cannot be simply

reduced to a hierarchy based on GRADE methodology.

The underlying intuition of GRADE (and one with which most

would likely agree) is that we should only make recommendations when

we have “high” confidence in the estimate of the effect (again, assuming

a reasonable harm profile, cost, and no contextual constraints). If not,

then what is the point of having criteria and a hierarchy? However,

one can imagine that many would express concern over making a

strong recommendation based on a single study.‡ So let us suppose that
†The general tendency to dismiss the evidentiary value of non‐RCT derived

information in clinical practice is a hallmark of the EBM rhetoric, as is reflected

in the widely cited quote by David Sackett, “if you find a study was not random-

ized, we'd suggest that you stop reading it and go on to the next article” [12;

p.71].

‡Evidence‐based medicine advocates highly value systematic reviews of RCTs,

presumably because they are cognizant of the fact that any single study is sus-

ceptible to “chance” findings (ie, false positive or “Type 1” error, in statistical

terms). However, there does not seem to be a higher category of confidence in

GRADE above what can be achieved with a single, high‐quality RCT. It is doubt-

ful that the authors of GRADE would value a single RCT as equal to a systematic

review, as many iterations of the evidence hierarchy advocated by the EBM

movement consider systematic reviews are superior to a single RCT (although

some would suggest that a large, well designed, and inclusive RCT may in fact

supersede a systematic review of small trials.13 The framework does allow for

downgrading the level of evidence, and thus, confidence, on the basis of “sparse”
we avoid that recommendation pending further research. How then do

we interpret the first scenario? Is it reasonable to recommend a therapy

for practice where we have “low” (GRADE) confidence in the estimate

of the effect, and yet equivocate on our recommendation for another

even when we have a “high” confidence in the estimate of the effect?

The suggestion of criteria for grading confidence should avoid such

inconsistencies. More concerning, it is still not clear which level is

sufficient for generating a recommendation. As we cannot imagine

physicians would be comfortable using a therapy where there is an

expectation that the estimate of effect is likely to change, this would

seem to preclude any recommendation based on a “low” grade.§ Does

this mean we need “moderate” or better? Should physicians be

comfortable with a recommendation that admits further research

“may change the estimate”?

As a matter of principle, we could demand that all recommenda-

tions start with the highest grade of evidence. However, as we demon-

strated earlier, a high grade does not guarantee confidence, and so this

principle would be empty, at least from the point of view of GRADE.

The authors of GRADE claim that confidence in evidence is only one

part of the process and that developing recommendations for practice

also requires judgement by the users of the framework. Unfortunately,

the GRADE hierarchy offers no mechanism for weighing confidence in

that judgement. The problems expressed here are compounded when

we examine the criteria for upgrading and downgrading the grade of

evidence (which will be discussed in the next section), suggesting

issues in the framework independent of whether or not the hierarchy

is indeed valid.
3 | CRITERIA FOR UPGRADING/
DOWNGRADING CONFIDENCE APPEAR TO
BE ARBITRARY

The study type determines the base confidence in the GRADE frame-

work. This relative starting point is based on the EBM hierarchy of

evidence. The idea of ranking evidence according to research methods

is controversial.14-16 For example, Borgerson14 argues that the EBM

hierarchy is not epistemically justified on either of the 2 familiar

arguments: (1) higher level methods provide special access to

identifying causal relationships and (2) evidence derived from higher

level methods is relatively less biased. Borgerson also notes that such

hierarchies are not widely used in the sciences, generally. This begs

the question of what it is about medicine that makes it different than

other sciences such that it requires some unique way of “knowing” a

relationship between 2 events is causal. A clear defence of the EBM

hierarchy (as preferred to alternatives) has yet to be provided.17 While

we share these criticisms, our assessment of the GRADE criteria by

which the grade of evidence is upgraded or downgraded suggests issues
data, which may be the mechanism by which to ensure that systematic reviews

do not share the same weight as RCTs in determining our confidence in a ther-

apy or intervention.

§One implication of avoiding recommendations based on “low”‐grade evidence is

that it precludes the use of knowledge where there is a small effect that has

been demonstrated using observational study methods. This may be problem-

atic, as such cases are fairly common in medicine. We elaborate on this point

in the next section.
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in the framework independent of whether or not the hierarchy is indeed

valid.
3.1 | Criteria for downgrading confidence

The GRADE framework suggests that our confidence can be reduced

in light of specified features of the examined studies, primarily with

respect to study execution, reporting, and the estimate of the effect.

The framework suggests that the readers decrease the grade 1 level

if there is (1) one or more serious limitations to the study quality, (2)

an important inconsistency, (3) some uncertainty about directness, (4)

imprecise or sparse data, and (5) high probability of reporting bias.

The grade can be reduced 2 levels if there is suspicion of a serious

limitation to the study quality or there is major uncertainty about

directness (ie, “the extent to which the people, interventions, and out-

come measures are similar to those of interest” [1; p.1491]).

Again, a lack of precision in the language of GRADE is disconcert-

ing. What is a “serious limitation,” and how does one distinguish

between a “serious” and “very serious” limitation? What is an “impor-

tant inconsistency”? Such questions are answerable in principle insofar

as definitions can be offered or conventions agreed upon by the com-

munity, although these added details would require justification, a per-

haps laborious task in its own right. What may be more concerning is

that even if one were to have a clear and justified definition of these

terms, the fact that many of the criteria reduce the grade to the same

extent implies that they are all equal in their effect on our “confidence”

(ie, one point up or one point down). With this in mind, consider a case

where one is developing a recommendation to use a new anti‐inflam-

matory medication to reduce pain. Suppose there is an RCT indicating

an anti‐inflammatory is more effective than a placebo. We start with a

“high” grade of evidence by virtue of the study methodology. Were it

the case that the trial was not adequately blinded, one might consider

such a serious limitation, resulting in a reduction in the grade to the

“moderate” level of evidence (ie, “further research is likely to have an

important impact on our confidence in the estimate and may change

the estimate” [1; p.1492]). Should our confidence be equally reduced

in the event that the study was industry sponsored (which raises the

probability of reporting bias)? This would also drop the grade by one

level (from “high” to “moderate”)—suggesting, for example, that the

potential for reporting bias should (or does) have the same impact on

our confidence as inadequate blinding. No justification is given for

why this should be the case.

A further problem is that the effect of a reduction in the grade on

our confidence is sensitive to the starting level of evidence. The pre-

sented definitions of the grades of evidence suggest an ordinal scale

(ie, rank order exists, but the relative difference between ranks is not

equal). Thus, moving down one level from high to moderate is not

equivalent to moving down from moderate to low. The implication is

that a defined methodological bias will have a differential effect on

our confidence, depending on if the study is randomized or not.

Another concern is how the criteria handle methodological flaws

more generally. It is noncontroversial that limitations in the quality of

a study should give pause when interpreting its evidentiary value, irre-

spective of the content area or its purpose. The GRADE framework

reflects this by suggesting the grade of evidence be downgraded.
However, according to GRADE, the impact of study quality on our con-

fidence in the estimate of the effect should differ depending on the

design. An RCT with very serious limitations to its quality is considered

equivalent to a high‐quality observational study and superior to clinical

experience or amechanistic model derived from high‐quality laboratory

studies and biological and physiological principles. Under GRADE, only

RCTs can withstand significant concerns over quality, as they will still

provide at least some level of preliminary results (ie, “low” grade—fur-

ther research is likely to have an impact on our confidence). It is not clear

why an RCT is somehow more able to overcome flaws in quality. It

seems strange that anyone would have any confidence in an estimate

of effect based on a flawed study or one of poor quality. The GRADE

framework can be salvaged if one considers any study (or body of evi-

dence) of “low” grade to be of no evidence value for clinical practice rec-

ommendations. In that case, one could ask why such studies should not

be simply disregarded (ie, why provide an evidence grade at all)? The

supposition is that such studies can be upgraded if they possess other

features, which wewill elaborate upon in the next section. Still, it seems

counterintuitive to presume that any study can overcome serious limita-

tions in quality—even if the effect size was large (a criterion for increas-

ing the grade), it is odd that one should have any faith that what was

observed is in any way meaningful if the methods by which the effect

size was acquired are not considered trustworthy.

One final note on the criteria to downgrade—we have discussed

the impact of the criteria by using simple cases, ie, a single RCT or a

single observational study. The concerns we presented in the forego-

ing are also relevant when examining a body of evidence, eg, a number

of RCTs (in our examples above, one could substitute multiple studies

of similar quality and that are in agreement in place of a single RCT or

observational study). What is not clear is how the criteria apply when

the body of evidence consists of some RCTs of high quality and some

with serious limitations to quality. Do a few studies of poor quality

warrant a downgrade to “moderate” evidence? Does the existence of

one additional study where there is high probability of reporting bias

warrant a further downgrade to “low” evidence? It is also not clear

what one does in the event that the body of evidence consists of stud-

ies of different methods. For example, should the existence of one or

more observational studies in a pool of evidence that is predominantly

RCTs have any effect on the starting grade? Such issues will require

judgement on the part of the user of GRADE, perhaps further

undermining the objectivity attributed to a numerical scoring system.
3.2 | Criteria for upgrading confidence

Although high‐quality RCTs are considered to have high epistemic

value, the GRADE framework does offer a means by which one can sal-

vage information derived from other study methods (in particular,

nonrandomized cohort studies), such that our confidence in the esti-

mate of the effect is high.1,18 The general concern (ie, among EBM

advocates) with non‐RCT methods is their inability to adequately rule

out the effect of all potential confounding variables, known and

unknown, on the estimate of the therapeutic effect, hence their

starting point as “low” grade evidence. Critics of the RCT19-21 have

argued (effectively in our opinion) that such methods do not guarantee

balance between study groups with respect to all potential
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confounders, and consequently, hold no special privilege in providing

evidence of effect. That aside, the GRADE framework does suggest

an increase in the grade of evidence (and thus, our confidence) in the

event that the association between exposure and outcome is large.

The question is how large? Where studies show a relative risk (RR)

>2 (<0.5) (ie, “strong evidence of association” [1; p.1492]), one may

increase the grade one level. A RR >5 (<0.2) (ie, “very strong evidence

of association” [1; p.1492]) results in an increase of 2 levels. In other

words, an observational study with a very strong statistical association

can approximate a RCT. There is one caveat: the estimate of the effect

must be large, and “based on consistent evidence from two or more

observational studies, with no plausible confounders” (for “strong

evidence of association), or “based on direct evidence with no major

threats to validity” (for very strong evidence of association).1

The criterion for upgrading on the basis of the strength of associ-

ation is problematic. First, no justification is given for why these

thresholds were chosen (and are seemingly arbitrary). Second, the

criterion stipulates that there be “no plausible confounders” or “major

threats to validity”.¶ Setting the aside the absence of criteria in GRADE

as to when such circumstances are achieved, it is likely not controver-

sial to assume that any study that manages to rule out plausible threats

to bias is generally considered good evidence. We suppose that this is

stipulated for non‐RCT methods because ruling out threats to bias are

thought to be inherent in RCTs—even though this does not hold up to

philosophical scrutiny. Still, what is more concerning is that if one were

to achieve such a high bar, then why stipulate a minimum effect size?

Certainly, there is no such minimum effect size for RCT methods.#

What then is the added benefit of randomization?

One way to make sense of these thresholds is an underlying con-

cern with contamination of results by unknown confounding variables.

As stated above, RCTs are believed to balance the comparison groups

on the distribution of these unknown confounding variables, effec-

tively washing out their impact on the estimate of the relative effect

of the intervention(s) in question. Let us look at the RR threshold

criteria a bit closer. The existence of a threshold suggests that the

unknown confounding variables are inflating the effect size. Is this rea-

sonable? Developers of GRADE believe it likely [6; p.997]. They might

point to empirical data that suggests inflated effect sizes with observa-

tional methods compared with RCTs,23 although other studies show

no appreciable difference.24,25 We are given no reason to assume that

confounding factors contribute to the observed effect in only one

direction; ie, the unknown confounders only have a positive effect

on the outcome. Certainly, it is possible that such factors can drive

the effect down so that what is observed is lower than the true effect
¶Whether this should be based on theory or empirical considerations, GRADE

does not specify.

#Given that the benefits of many medical therapies/interventions are not with-

out costs (money, time, harms, etc.), it is surprising that consideration of the min-

imum effect size does not play a more central role in the GRADE framework.

Elsewhere the EBM literature raises the concept of the minimally important clin-

ical difference,22 but this only makes it into GRADE as part of the consideration

of trade‐offs with harms and costs, although it is not explicitly stated. There is

also a noticeable absence (within the GRADE framework) of a process of consul-

tation with patients and payers of healthcare as to what kinds of effects are

important and what is the minimum clinical effect from a specified therapy or

intervention they are willing to accept.
size (ie, the true effect is masked by confounding variables). Suffice it

to say that confounding variables can work in both directions. What

makes something an unknown confounder is that we know nothing

about its effect on the observed association—to insist that such only

inflate the effect size assumes knowledge of the unknown. Further-

more, if unknown confounding variables are in play, it is also possible

that they are driving the whole association (ie, the intervention or

exposure has no effect on the outcome), in which case no threshold

of RR is going to be adequate because no causal relationship between

the intervention or exposure and the outcome exists. Without specific

knowledge (eg, a theory or empirical evidence) that confounding

variables are inflating the effect estimate, the notion of a threshold is

a fallacy.

The grading criteria place no value on small effects that are

revealed by non‐RCT methods; the suggestion is that they are untrust-

worthy. This scepticism is regrettable simply because some effects in

clinical medicine are small. For example, a review of effect sizes among

medications for secondary prevention of coronary artery disease

showed that only 2 of 21 studies were below the RR threshold of

0.5.∥26 It is difficult to ignore a situation where multiple large cohort

studies in different contexts or populations demonstrate a small but

beneficial effect of an intervention on some health state, after adjust-

ment for known confounders. As there is no mechanism to increase

the grade of such evidence, our only option is to hold that additional

studies are “likely to change the estimate,” giving us low confidence

in the estimate of the effect. However, if one were to provide evidence

of a dose‐response or show that residual confounding variables will

reduce the observed effect (both criteria for increasing the grade),

then we would be able to move to a moderate level of evidence.

Unfortunately, these criteria are also problematic. For one, one cannot

assume that all interventions have a monotonic relationship,** and

there is no mechanism in GRADE to “confidently” capture those

that are not without the use of a RCT. Furthermore, although a

conservative criterion, as we discussed earlier, there is no reason to

believe that the effect of residual confounding variables is unique to

non‐RCT methods.
4 | THE INTEGRATION PROBLEM‐
BALANCING CLINICAL TRIAL EVIDENCE
WITH OTHER FACTORS

The GRADE framework recognizes that study evidence is not the

only factor when considering a recommendation for clinical

practice [30; p.1049, 1]. After completing the review of evidence and

assigning a grade, users are asked to consider the balance of benefits
∥The closer the RR is to 1, the smaller the effect. RR < 0.5 (>2) is considered a

large effect in the GRADE framework. Three of the studies in the cited review

had a RR between 0.9 and 1, suggesting a very small effect.

**For example, while there appears to be a linear relationship between ionizing

radiation exposure and detrimental health effects, some have argued that there

is potential for beneficial effects at very low doses (ie, radiation hormesis).27,28

Monotonic relationships are also not assumed for the effects of endocrine

disruptors in toxicology.29 If nonmonotonic relationships have potential in risk

factor epidemiology (ie, environmental exposure), it is not clear why this should

not be the case for therapeutic exposures as well.
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with both harms and costs prior to making a recommendation. There is

also mention of patient preference, although this is not listed in the 10

step “Sequential process for developing guidelines”.1 Consideration of

the balance of benefits, harms, and costs presents 2 problems: (1) no

instruction is given on how to measure these factors and (2) it is not

clear how one integrates these factors with each other. We will elabo-

rate on both in the following.

When grading evidence, the GRADE framework commits the user

to specified criteria for identifying the type of information that war-

rants belief in an outcome measure (eg, effect size). However, no

advice is given regarding measurement. Admittedly, this is an issue

for any system of translating study results to clinical practice; this

problem is not unique to GRADE. There is a growing body of literature

exploring the issue of selecting and measuring outcomes in clinical

research.31 Likewise, how to measure costs (and how to integrate

them into healthcare policy) is not straightforward.32,33 Quantifying

harms is particularly challenging, as some are rare and/or are difficult

to attribute to a particular source, and many studies are not powered

or designed to identify their impact (such harms are often only

revealed after a therapy has been released to the market).34 Further-

more, many of the methods used to best quantify harms, preferences,

and costs would constitute low‐quality evidence using the GRADE

grading system (eg, clinical registries or cohort studies for harms, qual-

itative or survey methods for preferences, and modelling for costs).

The differential attention given to benefits over harms or costs, in part

due to the relative ease of measuring benefit, and the fact that the esti-

mate of benefits might be based on more “trustworthy” evidence may

both present problems for the process of balancing these factors,

potentially skewing the process in favour of overvaluing benefits.

The problem of integration has plagued all aspects of EBM. For

example, how to balance patient preferences for a particular therapy,

long believed important by advocates of EBM, with evidence of its

therapeutic effect as derived from high‐quality clinical trials, has

received little attention in the core EBM literature.35 The GRADE

framework suffers a similar problem. Benefits, harms, and costs all

use different scales, such that integrating these aspects is not a simple

process of enumeration. Were they measured on the same scale, one

might be able to assess the net effect. However, this would usually

take place at a population level (ie, benefits to some and harms to

others), which may not reflect management decisions facing physicians

when dealing with individual patients in practice—presumably the tar-

get of the recommendation.

The authors of GRADE recognize the challenges related to inte-

grating the various factors when generating recommendations for clin-

ical practice. In fact, its authors acknowledge that the framework “does

not remove the need for judgment” [1; p.1494]. However, the pur-

ported value of GRADE is that it can reign in this judgement through

a systematic process.†† How exactly GRADE does this is unclear. As
††The authors of GRADE suggest that “the GRADE system enables more consis-

tent judgments” so as to “support better‐informed choices in health care” [1;

p.1490]. The mere suggestion of a “consistent judgement” implies some level

of objectivity in the process—different users will more likely come to the same

conclusion, whereas with other methods, this is not as likely to be the case.

Our analysis suggests that this is something GRADE fails to demonstrate,

undermining its value over other methods for recommendation generation.
individuals will often differ in how they judge the value of a benefit,

harm, or cost, there is no guarantee that different users of GRADE will

balance benefits, harms, and costs in the same way. A systematic pro-

cess can help in this way by providing guidance as to what should be

considered and how. Unfortunately, the framework only provides

instruction on some aspects of the internal validity of studies and fails

to do the same for issues of external validity. The problem of external

validity in clinical medicine has been well described elsewhere,36-38 so

we will not discuss it in detail here. Compounding the issue further,

even the guidance that is given with respect to internal validity

requires judgement on the part of the user (as we described earlier).

If judgement by the user group is the ultimate arbiter of clinical value,

then it is not clear how the GRADE framework is decidedly different

from other methods of recommendation generation that also consider

the clinical study results and rely on judgement, such as consensus

conferences.39 Furthermore, there is nothing in the GRADE framework

that makes it uniquely transparent, as transparency in any process is

not a function of what it judges, but rather how it articulates the basis

for the decision.39,40 Solomon39 has also noted that it is ironic that the

details of the GRADE evidence hierarchy are essentially settled by a

consensus of experts, no different than the consensus panels they

sought to replace.
5 | DISCUSSION

The GRADE framework is part of an epistemic culture that values

information derived from particular study designs (eg, RCT) when

determining the evidence value of information relevant to clinical

practice. This is apparent in the method of grading evidence. The

emphasis of the evidence hierarchy has a number of important

repercussions on recommendations for clinical practice. First, high‐

quality evidence derived from observational studies, laboratory

science, or qualitative studies is minimized on account of a strict criteria

regarding how to assess bias that is not sensitive to nuances in

study design and application. Second, because admittedly important

information regarding harms, costs, and preferences often require

methods that are considered low on the hierarchy, such information

must inevitably be discounted when compared with information

regarding effect size when integrating all the important factors to serve

as the basis for the recommendation. To do otherwise would create

tension within the framework by undermining the notion of confidence

one should have in study information put forward by the GRADE

working group. To make GRADE an internally consistent framework,

one should either eliminate the hierarchy or provide some equivalent

method for assessing external validity as is done for internal validity,

although the establishment of an analogous hierarchy for harms,

preferences, and costs will suffer from the same limitations we present

regarding evidence hierarchies.

The GRADE framework is also part of an attempt to align manage-

ment decisions with the best evidence of benefit. While this is admira-

ble, the success of such an endeavour hinges on the ability of its

advocates to identify the best evidence, which in turn requires a clear

and defensible definition of what it is to have evidence of something.

Epidemiologic study plays an important role in the current clinical
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medicine culture in generating such evidence. The evidence value of

such studies is limited by their validity. This is why the grading of evi-

dence is a central focus of the GRADE framework. However, assessing

the validity of a study is quite challenging. As Rothman and Greenland

note:
Although there are no absolute criteria for assessing the

validity of scientific evidence, it is still possible to assess

the validity of a study. What is required is much more

than the application of a list of criteria. Instead, one must

apply thorough criticism, with the goal of obtaining a

quantified evaluation of the total error that afflicts the

study. This type of assessment is not one that can be

done easily by someone who lacks the skills and training

of a scientist familiar with the subject matter and the

scientific methods that were employed. Neither can it be

applied readily by judges in court, nor by scientists who

either lack the requisite knowledge or who do not take

the time to penetrate the work [41; p.S150].
Despite this warning, EBM (and subsequently GRADE) continues

to pursue a criteria based method of assessing validity (ie, evidence

of effect). Perhaps the GRADE working group recognizes that many

clinicians (or other stakeholders, including policy makers, purchasers,

and patients) do not have the requisite knowledge to pursue such a

task. However, the criteria that are part of the grading of evidence task

require that one possess critical appraisal skills to assess methodolog-

ical features of each study included in the knowledge base. Presum-

ably, if one has the ability to properly assess studies for bias/control

of bias, such that our confidence in the effect can be downgraded or

upgraded, then the need for criteria is redundant. Elsewhere, a key

member of the GRADE working group has advocated for the use of

an evidence hierarchy as a heuristic tool to assist physicians in

assessing evidence for clinical practice.42 While the wider community

might resign itself to use of a heuristic because of wide variations in

critical appraisal skills of physicians, there is no reason why we cannot

insist that the process of developing recommendations be limited to

those who have the training to properly assess the validity of epidemi-

ologic data, or at least the part of that requiring an assessment of the

estimate of effect, harms, preferences, or costs from research studies

(which would make the need for a grading system redundant). Eliciting

knowledge from scientific study is messy, and application of strict

criteria does not make it any cleaner.
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