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Abstract
Objectives: Evidence-based clinical practice guidelines provide recommendations to assist clinicians in decision-making and to reduce
the gap between best current research evidence and clinical practice. However, some argue that providing preappraised evidence summaries
alone, rather than recommendations, is more appropriate. The objective of the study is to evaluate clinicians’ preferences, and understand-
ing of the evidence and intended course of action in response to evidence summaries with and without recommendations.

Study Design Setting: We included practicing clinicians attending educational sessions across 10 countries. Clinicians were random-
ized to receive relevant clinical scenarios supported by research evidence of low or very low certainty and accompanied by either strong or
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weak recommendations developed with the GRADE system. Within each group, participants were further randomized to receive the recom-
mendation plus the corresponding evidence summary or the evidence summary alone. We evaluated participants’ preferences and under-
standing for the presentation strategy, as well as their intended course of action.

Results: One hundred eighty-nine of 219 (86%) and 201 of 248 (81%) participants preferred having recommendations accompanying
evidence summaries for both strong and weak recommendations, respectively. Across all scenarios, less than half of participants correctly
interpreted information provided in the evidences summaries (e.g., estimates of effect, certainty in the research evidence). The presence of a
recommendation resulted in a more appropriate intended course of action for two scenarios involving strong recommendations.

Conclusion: Evidence summaries alone are not enough to impact clinicians’ course of action. Clinicians clearly prefer having recom-
mendations accompanying evidence summaries in the context of low or very low certainty of evidence (Trial registration
NCT02006017). � 2018 Elsevier Inc. All rights reserved.

Keywords: Clinical practice guidelines; Clinicians’ preferences; Evidence-based medicine; GRADE; Evidence synthesis; Knowledge translation
1. Introduction

Using best current evidence is an undisputed goal in
clinical decision-making [1]. However, this is not often
achieved and a considerable gap between evidence and
health care exists [2,3]. Key barriers for effective evidence
implementation include the overwhelming amount of
research literature and the lack of optimal evidence dissem-
ination strategies [4e6].

One way of presenting evidence to clinicians in the
course of their practice is through systematic reviews with
summaries presenting tabular or narrative descriptions of
best current evidence. The Cochrane collaboration and
other systematic reviews organizations now provide struc-
tured and critically appraised evidence summaries in user-
friendly tabulated formats, based on the GRADE system
[7e9]. Such evidence summariesdcalled ‘‘summary of
findings tables’’dare not accompanied with guidance
regarding the best course of action; therefore, clinicians
need to correctly interpret the evidence and integrate this
information with their clinical expertise, patient values
and preferences, and resource considerations to decide
about the most appropriate course of action.

A key strategy to integrate other information in evidence
dissemination is through the development of clinical practice
guidelines. Trustworthy guidelines are based on up-to-date sys-
tematic reviews of the best evidence about the desirable and un-
desirable effects of the relevant alternative management
strategies, as well as the best available evidence about patients’
values and preferences, resource use, and other context [10].

However, some authors argue that recommendations are
unnecessary and may even be counterproductive to genuine
evidence-based practice [11,12]. Others argue that although
recommendations are useful in the context of high certainty
evidence, they may be inappropriate in the context of low
or very low certainty evidence [13].

In response to this controversy, we conducted an interna-
tional multicenter randomized controlled trial to determine
whether clinicians prefer (1) recommendations accompa-
nying evidence summaries versus (2) structured evidence
summaries alone for clinical questions informed by low
or very low certainty of evidence.
2. Methods

2.1. Overview of the design

This study is a hybrid between a survey and a randomized
trial. We compared evidence summaries plus recommenda-
tions versus evidence summaries alone (protocol in
Appendix on the journal’s web site at www.elsevier.com).
First, we randomized participants to receive either (1) two
clinical scenarios involving strong recommendations based
on low or very low certainty of evidence or (2) two scenarios
involving weak recommendations based on low or very low
certainty of evidence (Table 1, Fig. 1). Within each group,
we provided respondents with an evidence summary for one
scenario and with an evidence summary plus a recommenda-
tion for the other scenario. Participants were also randomized
to the order in which they received the recommendation, that
is, the first or second clinical scenario (Fig. 1).

This study was approved by the Hamilton Integrated
Research Ethics Board (13-480) and registered in
clinicaltrials.gov (NCT02006017).

2.2. Participants

We included clinicians working primarily in general in-
ternal medicine or family medicine. To identify and recruit
samples of participants as representative as possible, inves-
tigators attended grand rounds or clinical meetings of inter-
nists or family doctors at the participating institutions in 10
different countries (see Table 2) and distributed the survey
to the attendees at the beginning or end of each meeting.

2.3. Interventions

Each survey presented two scenarios for a specific clin-
ical question. We selected two clinical questions from the
World Health Organization guidelines [14,15] and two clin-
ical questions from the 9th edition of the American College
of Chest Physicians Antithrombotic Guidelines [16]
(Table 1). We chose these questions because of the avail-
ability of evidence summaries and recommendations, and
because they represented clinical situations that, although
relevant for internists and family doctors, were not very
frequent in their usual practice. Therefore, clinicians

http://www.elsevier.com
http://clinicaltrials.gov


Table 1. Clinical questions used in the trial

Clinical questions related to strong recommendations based on low or
very low certainty evidence

Should oral oseltamivir be used for the treatment of avian influenza
(H5N1) in otherwise healthy individuals?

Should aspirin be used for long-term thromboprophylaxis in
persons with asymptomatic thrombophilia?

Clinical questions related to weak recommendations based on low or
very low certainty evidence

Should daily potassium intake in adults be increased to over 3.5 g?

Should compression stockings be used for thromboprophylaxis for
long-distance travelers at increased risk of thrombosis?
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What is new?

Key findings
� We found that recommendations did not change the

understanding or the interpretation of the evidence;
it did, however, impact on the intended course of
action.

� Clinicians overwhelmingly prefer having recom-
mendations accompanying evidence summaries in
the context of low or very-low certainty of evidence.

What this adds to what was known?
� Critics of evidence-based guidelines suggest that

recommendations may be problematic on the
context of uncertainty regarding the effect of the
interventions (low or very-low certainty evidence).

� The results of this trials suggest that recommenda-
tions are considered useful by clinicians in the
context of uncertainty.

What is the implication and what should change
now?
� Guideline panels and organizations should consider

the value of making recommendation in the context
of low or very-low certainty of evidence.
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probably would not, in advance, have extensive knowledge
of the available evidence or of the recommendations.

Evidence summaries were presented in a tabular format
following the recommendations of the Cochrane Collabora-
tion and the GRADE working group for summary of find-
ings tables [9]. In addition, when the recommendation
was not presented, we developed a narrative summary of
the same evidence to both to provide a similar amount of
information in both arms of the trial and to ensure that re-
spondents with different preferences for presentation for-
mats received the information in a manner with which
they were comfortable with.

Recommendations were presented as they appeared in
the original publication, including the text of the recom-
mendation, the rating of the certainty of the evidence, the
strength of the recommendation, and any other remarks.
The strength of the recommendation was labeled in the
published guidelines as ‘‘strong’’ or ‘‘weak,’’ following
GRADE nomenclature. Strong recommendations reflect
treatment alternatives in which the benefits of the interven-
tion clearly outweigh the harms and in which it is antici-
pated that all or almost all fully informed individuals
would choose the treatment. Weak recommendations reflect
a closer balance between benefits and harms with antici-
pated larger variation in treatment choices and courses of
action, depending on values and preferences of patients or
contextual factors.

2.4. Outcomes

The primary outcome was clinicians’ preference for ev-
idence summaries plus a recommendation vs. evidence
summaries alone. This outcome was measured on the whole
group and was not a comparison between groups (survey
part).

We asked participants to what extent they agreed with the
following statement: ‘‘In the specific scenarios presented, I
prefer having a recommendation accompanying the evi-
dence,’’ and elicited response on a seven-point Likert scale
(ranging from ‘‘I strongly disagree’’ to ‘‘I strongly agree’’).

We also assessed clinicians’ preference for evidence
summaries plus recommendations or for evidence sum-
maries alone in general, independently of the clinical sce-
narios in the survey, asking them to what extent they
agreed with the following statement: ‘‘In general, in the
context of my clinical practice, I prefer having recommen-
dations accompanying the evidence’’ (using the same
seven-point Likert scale).

In addition, we evaluated three secondary outcomes. For
the following variables, we compared the group that
received a recommendation with the group that did not
(randomized trial part).

� Understanding: Following the methods used in previ-
ous trials [7,8], we developed four multiple choice
questions assessing the understanding of four con-
cepts: baseline risk, risk difference, 95% confidence
interval for the risk difference, and certainty of the
evidence. To avoid problems with multiple testing,
we calculated the proportion of participants with cor-
rect answers to the four questions per group rather
than the percentage of correct answers per question.

� Interpretation of benefits and harms: We asked partici-
pants to judge the magnitude of the balance between
the benefits and the harms on a four-point scale. Partic-
ipant had to choose one of the following options: ‘‘the
benefits of the intervention clearly outweigh the
harms’’; ‘‘the benefits of the intervention slightly
outweigh the harms’’; ‘‘the harms of the intervention



Fig. 1. Flowchart of randomization scheme.
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slightly outweigh its benefits’’; or ‘‘the harms of the
intervention clearly outweigh its benefits’’.

� Intended course of action: For the scenarios for which
a real panel had issued a strong recommendation
despite low certainty in the evidence, we measured
the intended course of action by asking participants
whether they would recommend the intervention to
the patient presented in the clinical scenario. The an-
swers were again collected using a four-point scale
that included the following options: ‘‘yes’’; ‘‘prob-
ably yes’’; ‘‘probably no’’; or ‘‘no’’. We did not
analyze this outcome for the scenarios related with
weak recommendations, given the inherent multiple
valid courses of action for situations in which there
is no clearly superior alternative.
2.5. Sample size

We specified in our protocol a sample of 194 participants
to detect a difference of 10% in preferences with a power of
80% and alpha level of 0.05. Such sample size calculation,
however, assumed no interaction between the type of sce-
nario (related to strong or weak recommendations) and
the outcomes of the trial. In a planned exploratory analysis,
we detected a statistically significant interaction between
strength of the recommendation and the primary outcome
(nonparametric Mann-Whitney U test, P 5 0.01). We thus
doubled our sample size (n5 388) to have enough power to
test the outcomes within each scenario related to strong and
weak recommendations.

2.6. Randomization

We arranged the surveys following a computer-
generated randomization scheme with varying block sizes
and distributed them consecutively. This allowed partici-
pants to receive at random either a pair of scenarios
associated with a strong recommendation or a pair of sce-
narios associated with a weak recommendation (Fig. 1).
Of each pair of scenarios one included only an evidence
summary and the other an evidence summary plus a recom-
mendation. The order in which participants received the
recommendation (i.e., first or second clinical scenario)
was also randomized.

2.7. Blinding

The data analysis was conducted in a blinded fashion by
one investigator (R.B.P.) who was unaware of the purpose
of the study.

2.8. Analysis

We evaluated clinicians’ preferences using the nonpara-
metric Wilcoxon signed-rank test, considering the seven-point
Likert scale as a continuous variable and assuming that no pref-
erence would result in a median of 4 (labeled as ‘‘no prefer-
ence’’). In addition, we dichotomized the primary outcome
considering answer options 5, 6, and 7 (from somewhat agree
to strongly agree) as preference for having a recommendation.

We analyzed the understanding of the evidence, the
interpretation of the balance between benefits and harms,
and the intended course of action with the exact Wilcoxon
Mann-Whitney rank-sum test. We also calculated risk ratios
and 95% confidence intervals for dichotomous outcomes.

We explored the influence of geographical location, pro-
fessional status, training in health research methodology,
and previous use of systematic reviews or evidence sum-
maries on the primary outcome. We hypothesized that par-
ticipants with training in health research methodology or
more familiar with systematic reviews or evidence sum-
maries would report a smaller difference in preferences be-
tween evidence summaries plus recommendations versus
evidence summaries alone. We hypothesized no important



Table 2. Characteristics of included participants

Strong recommendation scenarios Weak recommendation scenarios

Group A (n [ 123) Group B (n [ 114) Group A (n [ 131) Group B (n [ 128)

Females (%) 49 (39.8) 49 (43.0) 69 (52.7) 59 (46.1)

Mean age (SD) 35.8 (11.1) 36.0 (11.1) 35.0 (10.2) 34.8 (9.5)

Country

Argentina (%) 4 (3.3) 3 (2.6) 3 (2.3) 3 (2.3)

Canada (%) 6 (4.9) 6 (5.3) 8 (6.1) 6 (4.7)

Chile (%) 13 (10.6) 12 (10.5) 15 (11.5) 15 (11.7)

Costa Rica (%) 2 (1.6) 2 (1.8) 1 (0.8) 2 (1.6)

Lebanon (%) 13 (10.6) 12 (10.5) 12 (9.2) 13 (10.2)

Norway (%) 6 (4.9) 4 (3.5) 5 (3.8) 5 (3.9)

Saudi Arabia (%) 18 (14.6) 16 (14.0) 18 (13.7) 18 (14.1)

Spain (%) 18 (18.7) 21 (18.4) 24 (18.3) 23 (18.0)

Switzerland (%) 13 (10.6) 13 (11.4) 15 (11.5) 14 (10.9)

United States (%) 25 (20.3) 25 (21.9) 30 (22.9) 29 (22.7)

Specialty

Internal medicine (%) 74 (60.2) 63 (55.3) 79 (60.3) 70 (54.7)

Family medicine (%) 34 (27.6) 35 (30.7) 42 (32.1) 38 (29.7)

Other (%) 15 (12.2) 16 (14.0) 10 (7.6) 20 (15.6)

Professional status

Attending physician (%) 49 (39.8) 47 (41.2) 53 (40.5) 55 (43.0)

Clinical fellow (%) 4 (3.3) 3 (2.6) 2 (1.5) 3 (2.3)

Resident (%) 66 (53.7) 62 (54.4) 73 (55.7) 64 (50.0)

Other (%) 4 (3.3) 2 (1.8) 3 (2.3) 6 (4.7)

Training in health research methodology

No formal training (%) 51 (41.5) 52 (45.6) 65 (49.6) 54 (42.2)

One or more formal courses (%) 67 (54.5) 57 (50.0) 62 (47.3) 68 (53.1)

MSc or PhD degree (%) 5 (4.1) 5 (4.4) 4 (3.1) 6 (4.7)

Use of evidence summaries

Once a week or more often (%) 69 (56.1) 56 (49.1) 55 (42.0) 67 (52.3)

Once per month (%) 31 (25.2) 30 (26.3) 44 (33.6) 35 (27.3)

Once per 3 months or less (%) 23 (18.7) 28 (24.6) 32 (24.4) 26 (20.3)

Use of evidence-based recommendations

Once a week or more often (%) 75 (61.0) 65 (57.0) 77 (58.8) 76 (59.4)

Once per month (%) 33 (26.8) 29 (25.4) 28 (21.4) 31 (24.2)

Once per 3 months or less (%) 15 (12.2) 20 (17.5) 26 (19.9) 21 (16.4)

SD, standard deviation.
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differences in preferences across different geographical lo-
cations and professional status. We evaluated this interac-
tion using the nonparametric Kruskal-Wallis test.
2.9. Sensitivity analysis

To assess the impact of missing responses on the pri-
mary outcome, we tested the following assumptions: (1)
all the missing answers would have shown no preference
for evidence summaries plus recommendations or for evi-
dence summaries alone (conservative scenario); (2) all the
missing answers would have shown a strong preference
for not having recommendations accompanying evidence
summaries (worst-case scenario).
3. Results

Of the 687 individuals who attended the meetings in
which the survey was administrated, 496 (72%) completed
the survey, of whom 237 were allocated to the scenarios
related to strong recommendations and 259 to the scenarios
related to weak recommendations (Fig. 1). Table 1 presents
the characteristics of participants.

3.1. Primary outcome

For the scenarios addressing strong recommendations,
189/219 (86%) participants preferred having recommenda-
tions in addition to evidence summaries (options 5, 6, and 7
on the Likert scale; most chose 6 or 7) and 193/219 (88%)



Fig. 2. Clinicians’ preferences for evidence summaries plus
recommendations versus evidence summaries alone in relation with
the clinical scenarios presented in a seven-point Likert scale. The
numbers under the bars correspond to the proportion and percentage
of participants that answered each option. The P values were
calculated using the Wilcoxon signed-rank test assuming ‘‘4’’ (no
preference) as the hypothetic median.
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preferred having recommendations in the context of typical
clinical practice (P values for both questions !0.001). On
the scenarios related to weak recommendations, 201/248
(81%) preferred the addition of recommendation for the
scenarios presented and 215/248 (87%) preferred having
recommendations for clinical practice (P values for both
comparisons !0.001) (Fig. 2).

3.2. Secondary outcomes

In most instances, only a minority of respondents
answered all questions testing understanding correctly
(Table 3). For the questions about oseltamivir, aspirin,
and potassium intake, the proportion of participants
answering correctly was not influenced by the presence of
recommendations (relative risks and 95% confidence inter-
vals (CIs) 0.99 (0.71e1.37), 0.79 (0.52e1.20), and 0.95
(0.70e1.27), respectively).
On the question regarding compression stockings, how-
ever, fewer participants answered correctly when there was
a recommendation: relative risk, 0.77 95% CI, 0.60e0.99
(Table 3).

For three of the four scenarios, the presence of a recom-
mendation did not change the interpretation of the balance
between benefits and harms. In the scenario regarding the
use of oseltamivir for avian influenza, the presence of the
recommendation significantly increased the number of par-
ticipants considering that the benefits clearly outweighed
harms (P ! 0.001; Table 3).

The presence of recommendations significantly
influenced clinicians’ intended course of action. In the
scenario addressing the use of oseltamivir for avian influ-
enza, 94/119 (79%) participants would recommend oselta-
mivir after seeing the recommendation, while 60/112 (54%)
would have suggested it after seeing the evidence summary
alone (P ! 0.01). In the scenario regarding the use of
aspirin for patients with asymptomatic thrombophilia,
101/111 (91%) participants would not recommend aspirin
after seeing the recommendation compared with 102/120
(85%) with the evidence summary alone (P 5 0.01).
3.3. Subgroup and sensitivity analysis

We observed a significant interaction between geograph-
ical location and clinicians’ preferences. Participants
recruited from Saudi Arabia showed a stronger preference
for recommendations (median on the Likert scale 5 7) than
the rest of the participants (median on the Likert scale 5 6,
P ! 0.01). We found no interaction with professional
status (P 5 0.8), training in health research methodology
(P 5 0.9), or previous exposure to systematic reviews or
evidence summaries (P 5 0.2).

There were 29/496 (5.8%) participants who omitted the
question evaluating the preference between evidence
summaries with or without recommendations. The
sensitivity analysiswith the conservative assumption (missing
answers: no preference) and worst-case scenario assumption
(missing answers: strong preference for not having a
recommendation) did not appreciably change the results.
4. Discussion

Clinicians participating in this study preferred having
recommendations accompanying evidence summaries. In
most cases, the presence of a recommendation did not
change the understanding or the interpretation of the
evidence; it did, however, impact on the intended course
of action. Understanding of the information included in
the evidence summaries was, for many clinicians,
limited.

We found a stronger preference for recommendations
in those exposed to strong rather than weak recommenda-
tions, but the difference was small (86% and 81%);



Table 3. Understanding and evidence interpretation with and without recommendations

With the recommendation proportion (%) Without the recommendation proportion (%) P Value

Should oral oseltamivir be used for the treatment of avian influenza (H5N1) in otherwise healthy individuals?

Understanding

Correct answers (4/4) 45/115 (39) 43/109 (39) 0.62

Interpretation

Benefits OO harms 34/118 (29) 11/109 (10) 0.03

Benefits O harms 64/118 (54) 81/109 (74)

Harms O benefits 13/118 (11) 12/109 (11)

Harms OO benefits 7/118 (7) 5/109 (5)

Should aspirin be used for long-term thromboprophylaxis in persons with asymptomatic thrombophilia?

Understanding

Correct answers (4/4) 27/107 (25) 38/119 (32) 0.82

Interpretation

Benefits OO harms 5/109 (5) 6/118 (5) 0.31

Benefits O harms 19/109 (17) 26/118 (22)

Harms O benefits 41/109 (38) 45/118 (38)

Harms OO benefits 44/109 (40) 41/118 (35)

Should daily potassium intake in adults be increased to over 3.5 g?

Understanding

Correct answers (4/4) 51/126 (40) 52/122 (43) 0.70

Interpretation

Benefits OO harms 9/125 (7) 3/120 (3) 0.08

Benefits O harms 87/125 (70) 80/120 (67)

Harms O benefits 23/125 (18) 29/120 (24)

Harms OO benefits 6/125 (5) 8/120 (7)

Should compression stockings be used for thromboprophylaxis for long-distance travelers at increased risk of thrombosis?

Understanding

Correct answers (4/4) 55/125 (44) 69/121 (57) 0.02

Interpretation

Benefits OO harms 61/125 (49) 69/124 (56) 0.30

Benefits O harms 56/125 (45) 48/124 (39)

Harms O benefits 5/125 (4) 4/124 (3)

Harms OO benefits 3/125 (2) 3/124 (2)

The P values were calculated using the exact Wilcoxon Mann-Whitney rank-sum test.
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furthermore, there was no difference when the question
referred to recommendations in the context of usual clin-
ical practice (86% and 87%).

Our study has a number of strengths, including the use
of real recommendations and evidence summaries, a
randomization process to allocate the intervention and its
order, and a large international sample from 10 countries
of frontline clinicians. The main limitation of our study is
the use of a convenience sample of teaching hospitals.
However, there was no significant difference in preference
between residents and attending clinicians. Also, in
academic environments, clinicians are likely more familiar
and trained to interpret evidence summaries. Plausibly, the
preference for having a recommendation might be even
stronger in less academic clinical settings.

Our findings are concordant with the results of the study
by Nasser et al. [17] where the uptake on national policy of
strong and weak recommendations developed by the World
Health Organization was relatively high for both, showing
that clinicians, in general, value strong and weak recom-
mendations. Also, the observation of a limited understand-
ing of the information presented on evidence summaries is
concordant with the study by Johnston et al. [18], where
different formats for continuous outcomes were not well
understood or perceived as useful by frontline clinicians.

As our findings suggest, the inclusion of evidence-based
recommendations probably will not help clinicians to better
understand or interpret evidence summaries. Therefore,
strategies to increase clinicians’ competencies in
evidence-based medicine and to make evidence summaries
more accessible and understandable to practitioners are still
needed. The GRADE working group, as part of the
DECIDE project [6], has developed communication strate-
gies to improve the dissemination of research findings to
different target audiences and in particular to clinicians
(http://www.decide-collaboration.eu).

http://www.decide-collaboration.eu


40 I. Neumann et al. / Journal of Clinical Epidemiology 99 (2018) 33e40
We observed that recommendations could influence cli-
nicians’ intended behavior and therefore make optimal
practice more likely. In our study, despite an appropriate
assessment of the benefits and harms of the interventions,
some clinicians failed to act accordingly when presented
with the evidence summary without the recommendation.
In the case of the use of oseltamivir for avian influenza,
most clinicians agreed that the potential benefits of the
intervention outweighed the harms. However, only 54%
would have suggested oseltamivir to the hypothetical pa-
tient after reviewing the evidence summary alone versus
79% who had access to the recommendation. The same
was true for the use of aspirin in patients with asymptom-
atic thrombophilia; most clinicians agreed that potential
harms of aspirin outweighed the benefits in this situation.
In this case, 15% of those who saw only the evidence sum-
mary would have suggested using aspirin versus 9%
exposed to the recommendation.

In conclusion, our study showed that, in the context of low
or very low certainty of evidence, clinicians clearly prefer to
have recommendations accompanying evidence summaries.

Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jclinepi.2018.02.026.
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