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ABSTRACT
Objective: This analysis examines the quality of
evidence (QOE) for 1472 outcomes linked to
interventions where the QOE was rated in 42
systematic reviews of randomised clinical trials and/or
observational studies across different topics.
Setting: Not applicable.
Participants: 76 systematic reviews.
Primary and secondary outcome measures:
Strength of evidence ratings by initial reviewers.
Results: Among 76 systematic reviews, QOE ratings
were available for only 42, netting 1472 comparisons.
Of these, 57% included observational studies; 4% were
rated as high and 12% as moderate; the rest were low
or insufficient. The ratings varied by topic: 74% of the
surgical study pairs were rated as low or insufficient,
compared with 82% of pharmaceuticals and 86% of
device studies, 88% of organisational, 91% of lifestyle
studies, and 94% of psychosocial interventions.
Conclusions: We are some distance from being able
to claim evidence-based practice. The press for
individual-level data will make this challenge even
harder.

INTRODUCTION
In medical care, evidence-based practice
(EBP) is championed, but is it feasible?
Comparative effectiveness research is her-
alded as a way to “learn what forms of health
care work best so that we can abandon those
that are ineffective and adopt those diagnos-
tic tests, treatments, and approaches to pre-
vention that do the most to improve health.”1

As medicine aspires towards EBP, comparative
effectiveness research provides that evidence.
Guideline writers are exhorted to base their
work on evidence. Rules have been written
about how to collect and present evidence
(see EQUATOR network http://www.equator-
network.org).2 3 The fundamental unspoken
question is, ‘How good is the evidence?’ Is an
adequate evidence base available to support

most recommendations for care? A recent
Lancet editorial asserts that we are a long way
from having evidence to support EBP
because much of the information published
is not correct.4

Proponents of the conceptual framework
for EBP have recognised that not all practices
can be based on strong evidence. They char-
acterise EBP as practice that uses the best
available evidence to inform decisions and
considers patients’ values and preferences.5

Those charged with converting evidence
reports into guidelines must still rely substan-
tially on judgement. Guideline writers are
admonished to distinguish when evidence is
strong and when it is not.6

However, this formulation leaves open the
question of how much evidence is needed to
claim an evidence base for practice. Clearly,
there will never be empirical support for all
decisions in the complex world of practice,
but the situation today is well short of that
goal. Today we hear complaints that relatively
little evidence exists on improving health out-
comes. Efforts to create guide books for
patients based on systematic reviews were
hampered by the limited evidence on final
outcomes.7

Indeed, the quality of research and research
reporting leave much room for improvement.
For example, Ioannidis has noted that a sub-
stantial number of highly cited studies were
later contradicted by research that found

Strengths and limitations of this study

▪ This is an empirical review of the prevalence of
strength of evidence (quality of evidence, QOE).

▪ It raises issues that are too often ignored.
▪ It reflects current standards on QOE.
▪ The sample of reviews was not random.
▪ The level of agreement across studies on what

constitutes QOE could not be determined.
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weaker effects, or effects in the opposite direction, than
the original studies.8 Some would even assert that
because of the uncertainties inherent in the research,
blindly applied evidence-based medicine can be hazarar-
dous.9 Nearly two-thirds (62%) of publications cited by
the National Institute for Health and Care Excellence
(NICE) to support primary care recommendations were
judged of uncertain relevance to patients in primary
care.10

This study examines a set of systematic reviews to
assess the quality of evidence (QOE) that is available to
form the basis for EBP. For this purpose, we use the
GRADE (Grading of Recommendations Assessment,
Development, and Evaluation Working Group) frame-
work to define QOE as the confidence one can place
that the effect described is real.11

We chose to look within systematic reviews because
they gather together relevant studies on a given topic
and subject them to critical appraisal, including asses-
sing the overall strength of the evidence they present. In
the evidence hierarchy, the upper ranks are populated
by systematic reviews and meta-analyses. Therefore, we
expected that reviews employing meta-analysis might
include better evidence.

METHODS
We used a convenience sample of systematic reviews
deliberately stratified by source to capture a range of
reviewer organisations and approaches. We reviewed the
10 most recent systematic reviews of interventions pub-
lished in each of four major journals, chosen because
they frequently publish such reviews: Annals of Internal
Medicine, The BMJ, JAMA and Pediatrics. We supplemen-
ted this sample with 10 recent reviews issued in reports
from the Cochrane Collaborative and 16 from
Evidence-based Practice Center (EPC) funded by the
Agency for Healthcare Research and Policy (AHRQ)
that did not duplicate our selected journal systematic
reviews. We selected only reviews that searched for ran-
domised trials or observational studies in multiple data-
bases and laid out clear criteria for inclusion or
exclusion of articles. We excluded reviews funded by the
US Preventive Services Task Force because we wanted to
emphasise treatment interventions. We determined if
each review included any observational studies.
Whenever a QOE assessment was performed, we

examined the QOE assigned to each intervention/
outcome pair to an intervention category. We relied on
the original reviewers’ judgements about QOE; we did
not attempt to make our own judgements about QOE.
We dropped reviews where such judgements were not
made. Ratings of QOE are based on the body of identi-
fied studies that examined the effects a treatment (or
intervention) has on a given outcome and provides a
rating to communicate the confidence a person may
have in the stability of an identified effect. Two closely

related methods for ascertaining QOE are GRADE and
the AHRQ EPC criteria. GRADE couches QOE in terms
of the quality of the evidence and incorporates applic-
ability,11 while the AHRQ EPC programme separates out
applicability for later assessment and uses the term
strength of evidence.12 Both use a common set of cri-
teria including risk of bias (a reflection of the overall
quality of included studies), consistency (whether the
findings from different studies showed the same pattern
of effect), directness (how directly the evidence links the
intervention to the desired, ultimate health outcome)
and precision (the degree to which the various studies
showed comparable variance around the main effect).13

QOE is typically classified as high, moderate or low, indi-
cating the confidence around the direction and magni-
tude of the effect. QOE may also be rated as very low or
insufficient, which denotes the presence of few studies
of quality and the lack of knowledge about the interven-
tion’s effect. We collapsed very low and insufficient into
an insufficient category. When reviewers attempted to
make a comparison, but found no evidence, we assigned
a QOE of ‘none’.
We classified the intervention categories post hoc into

pharmaceuticals, surgery, medical devices, organisa-
tional, psychosocial, lifestyle and dental. With the excep-
tion of lifestyle interventions, these categories reflect the
nature of the intervention. Lifestyle reflects more the
target of the intervention; namely, changes in personal
health behaviours like eating, exercise and weight loss.
Medical devices included those implanted through
surgery as well as those used externally, like radiothera-
pies and durable medical equipment. Organisational
interventions were changes to the context in which care
was delivered. We assigned each intervention/outcome
pair to only one category.
We classified outcomes into intermediate or surrogate

outcomes (primarily physiological measures) and final
outcomes presumed to affect patients’ lives and well-
being. Examples of intermediate/surrogate outcomes in-
clude glycated haemoglobin level, blood pressure and
preventive care processes in general. We classified all non-
emergency department outpatient visits and all disease
complications as intermediate outcomes. Examples of
final outcomes included mortality, inpatient admission,
emergency department visits, quality of life and symp-
toms. We excluded adverse events related to the treat-
ment as outcomes.
When reviewers described the QOE for an interven-

tion/outcome pair as ‘low to moderate’ (two cases) or
‘moderate to high’ (one case), we classified the QOE as
low or moderate, respectively.
We tabulated the responses by category and used a

Pearson’s χ2 statistic to examine differences in patterns.
We hypothesised, post hoc, that systematic reviews that
used meta-analysis might find stronger QOE, and that
reviews which included observational studies might find
lower QOE.
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RESULTS
Of the 76 reviews, 34 (45%) did not use a systematic
rating scheme. From the remaining 42 reviews, we
abstracted 1472 outcomes linked to a specific interven-
tion. Of those rated, 50% were final outcomes and 49%
were intermediate outcomes; 1% could not be classified
because they were composite outcomes. Reflecting the
sample, of the studies that rated QOE, 39 used the
methods endorsed by the AHRQ EPCs and13 used
GRADE. A small number used a Bayesian method,
which did not explicitly assess the QOE according to
either AHRQ or GRADE criteria.
Figure 1 summarises the distribution of the QOE

ratings among intervention/outcome pairs for strength
of evidence (SOE); 84% were low or insufficient. Only
4% were rated high, and 12% were rated moderate.
Table 1 contrasts the QOE ratings by whether the ana-

lysis included observational studies. Just over 70% of
intervention/outcome pairs came from reviews that
included observational studies. Those without such
studies fared somewhat better at the higher ratings but
were also more often rated insufficient. The distribu-
tions of ratings when observational studies were included
versus not were significantly different (χ2 266.6,
p<0.000).
Table 2 summarises the distribution of intervention/

outcome pairs across the intervention categories for
each level of SOE. Each row shows the QOE distribution
for each intervention category. The first column shows
the relative frequency of that intervention. Drug studies
accounted for more than half of all pairs. Psychosocial
interventions accounted for 13%. Surgical studies,
device studies, lifestyle interventions and organisational
studies each accounted for just under 10%. Evaluations
of dental procedures were rare. Surgical studies had the
highest rate of high QOE; nonetheless, 74% of the pairs
were rated as low or insufficient. Pharmaceuticals and
devices were next with 82% and 86%, respectively.
Organisational and lifestyle had 88% and 91%, respect-
ively. Psychosocial interventions fared the worst, with

94% of the evaluated intervention/outcome pairs rated
as low or insufficient. The distributions of QOE ratings
across intervention categories were statistically significant
(χ2 266.6, p<0.0000).
Figure 2 summarises the effect of meta-analysis on

QOE. Contrary to what might be expected, the
meta-analysed interventions were less likely to have high
or moderate QOE than interventions that were not
meta-analysed. Here again the differences were highly
significant (χ2 531.4, p<0.0000).

DISCUSSION
Many people make a distinction between EBP and the
quality of the evidence. While utilising available evi-
dence to make informed clinical decisions is laudable,
some evidence is better than none. But the unanswered
question remains how much is sufficient to assert a
claim of EBP.
In his pioneering book on the subject, David Sackett

defined the goal of evidence-based medicine as provid-
ing “…clinicians with the best scientifically derived infor-
mation on which to make clinical decisions.”14 By that
definition the subsequent efforts to create evidence have
moved us forward, but, as this paper illustrates, we still
have some distance to go before we can say we are
basing our treatment decisions on evidence. Guideline
developers struggle to extract the most they can from
available research, but much of what they do continues
to be based on thoughtful extrapolation.
This assessment of the QOE of interventions suggests

that great caution should be used when talking about
EBP. Only 42 of the 76 reviews rated QOE; among those,
most assessments of effectiveness were based on weak
evidence. Few bodies of evidence rose to the level of sub-
stantially reducing uncertainty in results. We also need
better reviews. The limited number of systematic reviews
that assessed strength (or quality) of evidence is cause
for concern. PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)15 criteria mandate
this step. (http://www.equator-network.org/reporting-

Table 1 QOE ratings for intervention/outcome pairs by

inclusion of observational studies

SOE rating

Observational studies

included

No (N=433) Yes (N=1039)

Grand total

(N=1472

High 5.8% (25) 3.5% (36) 4.1% (61)

Moderate 15% (65) 10.2% (106) 11.6% (171)

Low 22.6% (98) 36.5% (379) 32.4% (477)

Insufficient* 56.6% (245) 49.9% (518) 51.8% (763)

Total 433 1039 1472

*Insufficient is equivalent to GRADE’s very low.
GRADE, Grading of Recommendations Assessment,
Development, and Evaluation Working Group; QOE, quality of
evidence; SOE, strength of evidence.

Figure 1 Quality of evidence ratings.
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guidelines/prisma/).3 All systematic reviews should use
GRADE or a similar set of guidelines to rate QOE.
We acknowledge that QOE ratings are not strongly

reliable16 and that other reviewers might come to differ-
ent conclusions about QOE when faced with the same
results.17 The differences by meta-analysis use also
suggest a problem in rating QOE. The results seem para-
doxical. Analyses that included meta-analysis had more
instances of insufficient and low evidence. While pool-
ability per se is not a sign of quality, one might have
expected that studies that were poolable would have
more consistent data and hence provide a stronger
source of evidence. Further, topics with decisional equi-
poise may be more likely to be reviewed, but equipoise
may be in part a result of conflicting studies. However,
variations in judgement are not likely the sole reason for
findings of this magnitude.
Evidence-based medicine has moved the practice of

healthcare to a higher standard, but it is time to assess
its status. Developing clinical guidelines still relies
heavily on judgements beyond the available evidence.

A recent study on the reproducibility of psychological
experiments suggests that we need not simply more
research, but better research.18

Improving the methodological quality of new rando-
mised controlled trials (RCTs) should help improve the
evidence base considerably, but new research should
also consider the methodological shortcomings of the
existing efforts and specifically remedy them. More
attention needs to be placed on reproducibility using
consistent methods and measures.
Currently, even when there is evidence, it is usually

limited to providing the mean effect of mean treatment
on the mean patient. RCTs may be the first line of ana-
lysis, but few RCTs are large enough to permit subgroup
analysis. Making RCT data publicly available for
meta-analyses that might yield patient-level results is a
promising effort. However, it is still a ways off, and it will
be limited in scope.
We will need to rely on analyses of large clinical data

sets and deal with all the inherent concerns about con-
founding.19 20 The challenges of creating high-quality

Table 2 Quality of evidence rating by type of intervention

Intervention category Distribution by category (%, N)

QOE rating (%, N)

High Moderate Low Insufficient

Surgical 6 (95) 8.4 (8) 16.8 (16) 24.2 (23) 50.6 (48)

Pharmaceutical 59 (870) 5.4 (47) 12.9 (112) 35.7 (311) 46.0 (400)

Device 9 (127) 1.6 (2) 12.6 (16) 31.5 (40) 54.3 (69)

Organisational 7 (106) 1.9 (2) 10.4 (11) 26.4 (28) 61.3 (65)

Lifestyle 6 (81) 0.0 (0) 8.6 (7) 54.3 (44) 37.1 (30)

Psychosocial 13 (192) 1.0 (2) 4.7 (9) 16.1 (31) 78.2 (150)

Total 100 (1472) 4 (61) 12 (171) 33 (477) 51 (762)

Figure 2 Differences in strength

of evidence (SOE) ratings by

meta-analysis.
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evidence will become more complex as we move to inte-
grate ‘big data’ that provide more individualised infor-
mation beyond the mean effect of the mean treatment
on the mean patient. Some suggestions have been made
about how to integrate RCTs and big data,21 but the vast
majority of big data analyses will rely on observational
methods.
Since few trials directly compare the effectiveness of

alternative treatments head-to-head, we frequently rely
on inferences from indirect comparisons that use
Bayesian methods. Therefore, researchers must strive to
assess conclusions drawn from Bayesian methodology
consistent with the existing framework that researchers
and decision-makers have come to rely on for SOE.
Medical care must ultimately decide what constitutes

evidence. Given the debates around how to judge the
study quality of non-RCTs22 23 and how to test and
assess complex interventions,24 the challenges to creat-
ing a strong evidence base are substantial. Medical
care will likely always contain some elements of art
and messiness. Because patients and clinicians need
to make life-affecting decisions, they will have to act
with less certainty; but they still need a reasonable
amount. As clinicians and patients increasingly
demand patient-level data, the field will be forced to
adopt other techniques. We need more reliable
methods that allow for (1) experimentation at the
local level, (2) collection of at least minimally neces-
sary data and outcomes to allow appropriate assess-
ment, and (3) aggregation of results to feed back
into the learning process.
Part of the question depends on whether the goal

is elucidating causation or simply predicting out-
comes. The latter can be achieved under less strin-
gent conditions. To support decision-making, many
patients and their clinicians may need only to esti-
mate the likelihood of a successful outcome of a
given treatment without fully knowing the underlying
mechanism.
In the meantime it behooves us to be more modest in

our claims to practice evidence-based medicine.
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