Certainty of the evidence

From: Key Concepts for assessing claims about treatment effects and making well-informed
treatment choices (Version 2022)

3.2d Consider how certain you can be about each advantage and disadvantage.

Explanation

The certainty of the evidence (the extent to which the research provides a good indication of the
likely effects of treatments) can affect peoples’ treatment choices. For example, someone might
decide not to use or to pay for a treatment if the certainty of the evidence is low or very low. How
‘certain’ the evidence is depends on the fairness of the comparisons, the risk of being misled by the
play of chance, and how directly relevant the evidence is. Systematic reviews provide the best basis
for these judgements and based on these judgements, should report an assessment of the certainty
of the evidence. Unexplained inconsistencies in effect estimates from different studies can also
affect the certainty of the evidence.

The use of hydroxychloroquine (HCQ) and chloroquine (CQ) to treat Covid-19 illustrates the
importance of considering the certainty of the evidence when making decisions about treatments.
On March 28, 2020, the US Food and Drug Administration (FDA) issued a letter granting an
Emergency Use Authorization for use of HCQ and HQ for treating Covid-19 [Thomson 2020], and the
use of HCQ and HQ surged [Vaduganathan 2020]. The letter did not describe the evidence
underlying the decision. It stated that the authorisation was supported by recommendations “for
treatment of hospitalized COVID-19 patients in several countries, and a number of national
guidelines” based on “limited in-vitro and anecdotal clinical data in case series”. By June, controlled
trials had shown that the FDA guidelines had been misleading — no beneficial effects on morbidity or
mortality had been detected. On June 15, the FDA revoked the Emergency Use Authorization. A
systematic review published in April 2021 included 14 unpublished trials (1,308 patients) and 14
publications/preprints (9,011 patients) [Axfors 2021 (SR)]. It found that HCQ increased deaths in
Covid-19 patients, and no benefit of chloroquine had been demonstrated.

Basis for this concept

The certainty of evidence is low for many decisions about treatments. Of 9,451 recommendations in
UpToDate, a widely used digital medical textbook, about half were based on low-certainty evidence
(see table below) [Agoritsas 2017 (RS)]. Most (92%) of the recommendations based on low-certainty
evidence were weak recommendations. Weak or conditional recommendations apply to most, but
not all patients [Andrews 2013a]. Decisions depend on the preferences of patients more than when
there is a strong recommendation and require more effort by health professionals to ensure that
decisions reflect patients’ values (see Concept 3.2c).

Table 3 Distribution of the strength of the recommendations in UpToDate according to the certainty in evidence

Weak Strong All
recommendations recommendations recommendations
n (%) n (%) n (%)

Low certainty 4335 (66.7) 366 (12.4) 4701 (49.7)

Moderate certainty 2019 (31.1) 1740 (59.0) 3759 (39.8)

High certainty 147 (2.3) 844 (28.6) 991 (10.5)

Total 6501 (68.8% of all rec) 2950 (31.2% of all rec) 9451 (100)



https://zenodo.org/doi/10.5281/zenodo.6611931
https://zenodo.org/doi/10.5281/zenodo.6611931

Sometimes it is appropriate to make a strong recommendation despite low-certainty evidence
[Andrews 2013b]. That is, there are some treatment decisions where nearly everyone would make
the same choice, despite the uncertainty. That was the case for about 2% of the UpToDate
recommendations. Reasons for this include low-certainty evidence that suggests:

e apossible benefit — and high-certainty evidence of harm or high cost
e two treatments may be equivalent — and there is high-certainty evidence of less harm for
one of the treatments, or there is high-certainty evidence of equivalence and low-certainty
evidence suggests harm for one of the treatments
e a possibility of catastrophic harm — and high-certainty evidence of modest benefits
The reason for about one-third of UpToDate’s strong recommendations based on low-certainty
evidence was a life-threatening or catastrophic situation when low-certainty evidence suggests
benefit. However, as illustrated by the hydroxychloroquine example above, such decisions can
sometimes be deadly.

When there is moderate- or high-certainty evidence, different people will nonetheless sometimes
make different choices. In UpToDate, 54% of recommendations based on moderate-certainty
evidence and 15% of recommendations based on high certainty were weak or conditional
recommendations. Often this is because of differences in the relative importance of desirable and
undesirable outcomes (see Concept 3.2c). In addition, even when there is high-certainty evidence,
there is almost always some uncertainty about who will benefit, who will not, and who will be
harmed (see Concept 1.1d). People vary in terms of how risk averse or risk taking they are in relation
to the desirable and undesirable effects. Lower comfort with uncertainty has been found to be
associated with overutilization of diagnostic tests, but there is sparse evidence of the effects of
uncertainty or attitudes towards uncertainty on health professionals’ decisions about treatments
[Saposnik 2016 (SR), Tubbs 2006 (SR)].

Similarly, a variety of research has addressed how people respond to and deal with uncertainty
generally, but relatively little has focused specifically on uncertainty about the effects of treatments.
How patients respond to health professional expressions of uncertainty varies [McGovern 2017 (SR)].
This may depend on how the uncertainty is communicated, but few studies have investigated this.
Although there are recommendations on how to orally communicate uncertainty, most of these lack
an evidence base [Medendorp 2021 (SR)].

Uncertainty of the effects of treatments is often inadequately reported in news reports, including
uncertainty due to the play of chance (imprecision), the risk of bias, unexplained inconsistencies in
effect estimates from different studies, and extrapolation (indirectness of the evidence) [Oxman
2022 (SR)]. A systematic review of the effects of uncertainty in public science communication found
that most findings of negative effects (such as reduced credibility and beliefs) were from
experiments that operationalised uncertainty as disagreement or conflict in science (“consensus
uncertainty”) [Gustafson 2020 (SR)]. Consensus uncertainty was not found to have positive effects.

In contrast, uncertainty in the form of quantified error ranges and probabilities (“technical
uncertainty”) had positive effects, if any, and not negative effects.

Few studies have investigated the impacts of communicating the certainty or quality of the
evidence. Two online experiments compared presenting the effect of face shields on reducing the
risk of Covid-19 with and without a message that the certainty or quality of the evidence was low
[Schneider 2021 (RS)]. Participants who were told that the certainty of the evidence was low rated
the evidence less trustworthy and rated facemasks as subjectively less effective. When there is a

public health emergency, it may be appropriate to persuade people to change their behaviour — for
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example, to wear facemasks — despite important uncertainties about the potential benefits and
harms. However, when there are important uncertainties, they should be acknowledged. Not
disclosing uncertainties distorts what is known, inhibits research to reduce important uncertainties,
and can undermine public trust in health authorities [Oxman 2022].

Several cognitive biases can affect decisions by both health professionals and patients when there is
uncertainty [Blumenthal-Barby 2015 (SR), Kahneman 2017, Saposnik 2016 (SR), Tversky 1974 (OR)].
However, most studies of cognitive biases in healthcare decision making are based on hypothetical
scenarios [Blumenthal-Barby 2015 (SR)]. The extent to which these biases affect actual decisions is
uncertain. Evaluations of interventions to counter cognitive biases suggest that these interventions
may be helpful [Ludolph 2018 (SR)]. Interventions that have been evaluated include cognitive
strategies, primarily aimed at improving people’s critical thinking skills, and communication
strategies, such as providing graphical information in addition to statistical information. The
cognitive biases that have most often been targeted in evaluations of these strategies in the context
of health-related judgements are “optimism bias” (being overly optimistic) [Chalmers 2006],
“framing effects” (choosing among options based on whether they are presented with positive or
negative connotations, e.g., as a loss or as a gain) [Akl 2011a (SR)], and base-rate neglect (paying too
much attention to numerators and insufficient attention to denominators) [Ludolph 2018 (SR)].
“Relative risk bias” (a stronger inclination to choose a treatment when presented a relative effect
than when presented an absolute effect), which is similar to base-rate neglect, has also often been

targeted [Akl 2011b (SR)].

More broadly, tolerance of uncertainty has been found to be associated with emotional well-being
[Strout 2018 (SR)]. However, the certainty of this evidence is low. Intolerance of uncertainty, on the
other hand, may cause anxiety [Rosser 2019 (SR)]. Studies have found a strong association between
intolerance of uncertainty and both anxiety and worry in young people [Osmanagaodlu 2018 (SR)].

Studies have investigated choices made after laboratory-induced stress versus a nonstress condition.
A systematic review of those studies found that overall, stress conditions led to decisions that were
more disadvantageous, more reward seeking, and more risk taking than nonstress conditions
[Starcke 2016 (SR)]. A variety of strategies have been evaluated to help patients and their families
manage uncertainty [Zhang 2020 (SR)]. On average, these strategies had small to moderate
beneficial effects for both patients and their family members. However, the certainty of this
evidence is low. Uncertainty is a ubiquitous concern in health professional education, with students
experiencing different forms of uncertainty at many stages of their training. However, strategies that
directly support learning around uncertainty are taught infrequently [Moffett 2021 (SR)].

Implications
Consider the certainty of the evidence when choosing treatments.
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