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Abstract
Objectives: To map whether and how systematic reviews (SRs) with network meta-analysis (NMA) use presentation formats to report
(a) structured evidence summaries e here defined as reporting of effects estimates in absolute effects with certainty ratings and with a
method to rate interventions across one or more outcome(s) e and (b) NMA results in general.

Study Design and Setting: We conducted a systematic survey, searching MEDLINE (Ovid) for SRs with NMA published between
January 1, 2020, and December 31, 2021. We planned to include a random sample of publications, with predefined mechanisms in place
for saturation, and included SRs that met prespecified quality criteria and extracted data on presentation formats that reported: (a) estimates
of effects, (b) certainty of the evidence, or (c) rating of interventions.

Results: The 200 eligible SRs, from 158 unique Journals, utilized 1133 presentation formats. We found structured evidence summaries
in 10 publications (5.0%), with 3 (1.5%) reporting structured evidence summaries across all outcomes, including benefits and harms.
Sixteen of the 133 SRs (11.7%) reporting dichotomous outcomes included estimates of absolute effects. Seventy-six SRs (38.0%) reported
both benefits and harms and 26 SRs (13.0%) reported certainty ratings in presentation formats, 20 (76.9%) used Grading of Recommen-
dations Assessment, Development and Evaluation and 6 (23.1%) used Confidence In Network Meta-analysis. Surface Under the Cumulative
Ranking Curve was the most common method to rate interventions (69 SRs, 34.5%). NMA results were most often reported using forest
plots (108 SRs, 54.0%) and league tables (93 SRs, 46.5%).

Conclusion: Most SRs with NMA do not report structured evidence summaries and only rarely do such summaries include reporting of both
benefits andharms; those that do offer effective user-friendly communication andprovidemodels for optimalNMApresentation practice. �2024
The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Keywords: Systematic reviews; Network meta-analysis; Evidence summaries; Presentation formats; Summary of findings tables; Certainty of the evidence
Funding: This work was supported by a PhD grant from South-Eastern

Norway Regional Health Authority (grant number 2017015). The funding

body was not involved in planning, execution, or reporting of this study.

* Corresponding author. Department of Medicine, Lovisenberg Diaconal

Hospital, Lovisenberggata 17C, Oslo 0456, Norway.

E-mail address: perolav@magicevidence.org (P.O. Løvsletten).

https://doi.org/10.1016/j.jclinepi.2024.111445

0895-4356/� 2024 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/

4.0/).

http://creativecommons.org/licenses/by/4.0/
mailto:perolav@magicevidence.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclinepi.2024.111445&domain=pdf
https://doi.org/10.1016/j.jclinepi.2024.111445
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.jclinepi.2024.111445


Plain Language Summary

In this study, we aimed to explore how results are reported in overviews (systematic reviews) summarizing results
from multiple primary studies that altogether compare 3 or more treatments for a given medical condition. Such over-
views are key resources for the development of clinical guideline recommendations, but the amount and complexity of
information can be overwhelming for users.

To allow well-informed decisions in health policy and practice, results from such overviews should be reported in a
certain way. Users need to know the absolute effect of both the potential benefits and harms of the treatments. Addi-
tionally, they need to know the extent to which they can have confidence in the results. Finally, with comparison of
multiple treatment options, it may be helpful that treatments are ranked/rated from best to worst.

We identified that in a sample of 200 such overviews, only 3 provided results according to the guidance above. Thus,
to enhance the value of such overviews, the reporting of results needs to improve. We have provided examples of how
this could be done, but also suggest emerging solutions to reduce the risk of information overload. If the reporting prac-
tices improve, it is likely that more people can understand and benefit from the latest medical knowledge.
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1. Introduction

Systematic reviews (SRs) with network meta-analysis
(NMA) are essential in informing treatment decisions in
health policy and practice [1e3]. By combining direct
and indirect evidence across a network of existing primary
studies, NMAs facilitate comparisons for multiple treat-
ment options for a range of health conditions [4e6].

The large volume of results generated from NMAs can,
however, be overwhelming; raising daunting challenges in
reporting results in comprehensible tables and figures (pre-
sentation formats) for end-users like policymakers and phy-
sicians without inducing information overload [7]. A
recently published SR with NMA on type II diabetes drugs
serves as an illustration; comparisons of 13 different drug
classes on 12 patient-important outcomes from 816 trials
generated approximately 10,000 estimates of effect [6].

To guide end-users through such complex bodies of ev-
idence requires structured evidence summaries. For pair-
wise comparisons, structured evidence summaries, most
often presented as summary of findings (SoFs) tables, have
facilitated understanding and efficient use of the evidence
[8]. Structured evidence summaries include factors essen-
tial for decision making in clinical practice; reporting abso-
lute differences in effects across benefits and harms with
corresponding certainty (of the evidence) ratings [9e12].
In addition, multiple comparisons necessitates rating of in-
terventions to help users draw conclusions [7,13,14].
Currently there is no clear consensus on how authors can
best report structured evidence summaries and NMA results
visually [7,15e17]. Investigators, aware of the challenges,
continue to propose new presentation formats and ap-
proaches, providing authors with a range of options
[13,14,18e25].

Regarding methods, there are several approaches for (a)
rating the certainty of NMA evidence, and (b) rating inter-
ventions in the network. Both the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE)
and Confidence In Network Meta-Analysis (CINeMA) are
well-established methods for assessing and rate the cer-
tainty [26e31]. In addition, threshold analysis has been
proposed as an alternative method in the context of guide-
line recommendations [32]. In rating interventions,
numbers of approaches are available with Surface Under
the Cumulative Ranking Curve (SUCRA) as 1 example
[13,14,33,34]. However, regardless of methods used, the in-
formation must be incorporated in presentation formats.

This diversity in methods and presentation formats rai-
ses questions regarding how authors are currently reporting
NMA results, and more specifically to what extent and how
they are using structured evidence summaries to communi-
cate results to end-users. Previous studies have examined
the reporting of NMA results in SRs and Health Technol-
ogy Assessments, but they are a decade old [35,36]. In this
study we: 1) mapped the reporting of structured evidence
summaries and NMA results in presentation formats in a
sample of recently published SRs with NMA and 2) catego-
rized the presentation formats identified.
2. Material and methods

2.1. Protocol registration

We developed our protocol using the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses Pro-
tocols (PRISMA-P) guideline [37] and it is available on
Open Science Framework (https://doi.org/10.17605/OSF.
IO/Y3JER).
2.2. Search strategy

Our plan was to extract and analyze a random sample of
eligible publications. We conducted our literature search in
MEDLINE using the platform Ovid (https://www.ovid.
com) (Supplementary Table 1). Given our sample strategy,

https://doi.org/10.17605/OSF.IO/Y3JER
https://doi.org/10.17605/OSF.IO/Y3JER
https://www.ovid.com
https://www.ovid.com
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What is new?

Key findings
� The reporting of structured evidence summaries in

systematic reviews with network meta-analysis is
poor.

What this adds to what was known?
� Few systematic reviews with network meta-

analysis have applied presentation formats devel-
oped to display structured evidence summaries
for multiple outcomes.

� Most systematic reviews with network meta-
analysis have not applied systematic and trans-
parent methods for rating the certainty of the
evidence.

What is the implication and what should change
now?
� Innovations to enhance efficiency of GRADEing

processes for network meta-analysis are necessary.

� Incorporation of existing best practices on report-
ing of structure evidence summaries in systematic
reviews with network meta-analysis would greatly
improve their usefulness.

P.O. Løvsletten et al. / Journal of C
we did not examine or retrieve additional publications from
reference lists of included studies and did not search the
gray literature for unpublished studies. An external
librarian peer reviewed the search using the Peer Review
of Electronic Search Strategies Checklist [38].

2.3. Eligibility criteria

We included peer-reviewed SRs with NMA written in
English, published between January 1, 2020, and December
31, 2021, evaluating any health-care interventions in hu-
mans with an NMA based on individual participant data
and/or aggregate data. We excluded SRs of diagnostic test
accuracy or prognostic studies.

The SRs needed to fulfill 5 quality criteria to be
included: (a) the term ‘‘systematic review’’ was clearly
stated either in title, abstract or used as keyword/label,
(b) the review had clear eligibility criteria, (c) the literature
search included at least 2 databases, (d) reviewers assessed
risk of bias in all individual primary studies, (e) the
network contained 3 or more nodes with a larger number
of studies than nodes.

We considered both NMAs based on randomized
controlled trials and observational studies eligible to
include.
2.4. Study selection

Using Covidence SR software (Veritas Health Innova-
tion, Melbourne, VIC, Australia; https://www.covidence.
org) 2 reviewers independently conducted title and abstract
screening. Any paper identified as possible eligible by
either reviewer [39] underwent independent full-text review
by 3 reviewers working in pairs (POL, XW, and TP). Re-
viewers resolved disagreements by consensus or, if neces-
sary, adjudication by the third reviewer.

We estimated we needed to include 250 publications to
reach saturation, defined as identification of 5 or fewer new
presentation formats in the last 50 publications extracted,
with a plan to expand the sample if saturation was not
reached. The RAND-function in Microsoft Excel facilitated
random ordering of publications that remained eligible for
full-text review. We retrieved full texts for the first 350 pub-
lications on the list with a plan to, if necessary, expand.
2.5. Data extraction

Three reviewers conducted data extraction indepen-
dently in pairs (POL, XW, and TP). We used Microsoft
Excel for data extraction. To ensure consistency in interpre-
tation of data items, we calibrated extraction between re-
viewers on a sample of 25 records. Disagreements were
resolved by discussion. However, the judgment of the third
reviewer was necessary to resolve remaining disagreements
on 2 data items. Communication with the corresponding
author was also required to reach a final decision on
whether to include 7 presentation formats (from 2
publications).
2.5.1. Data items
We extracted data items on 2 levels, per publication and

per presentation format.
With our focus on visual reporting practices from and

end-user perspective, data items were restricted to the main
manuscript, excluding - with 3 exceptions - data reported in
supplementary files. These exceptions were: (a) the total
number of outcomes with NMA in both main text and sup-
plementary file (n 5 ), (b) rating of interventions in supple-
mentary files (Y/N) and (c) reporting of certainty of
evidence in supplementary files (Y/N).

We included presentation formats applied in the main
article which at minimum reported: (a) estimates of effect
for at least 1 outcome (benefit or harm) across all interven-
tions against at least 1 comparator, or (b) certainty ratings
or factor(s) for certainty of the evidence, or (c) rating of in-
terventions (across all interventions) for 1 outcome.

Informed by GRADE guidance on SoF tables for pair-
wise comparisons [40], we defined a structured evidence
summary as a presentation format reporting the absolute ef-
fects for dichotomous and/or continuous outcomes across
all interventions for at least 1 outcome against at least 1
comparator with their respective rating of certainty using

https://www.covidence.org
https://www.covidence.org
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GRADE or CINeMA as well as rating of interventions.
Structured evidence summaries reported in figures and ta-
bles in the supplementary material was not considered.

We defined rating of interventions as an approach to
ordering interventions (one-by-one or in categories) across
1 variable or a combination of variables. For example, the
most beneficial to the least beneficial treatment, the least
harmful to the most harmful, the highest quality evidence
to the lowest [41]. We judged rating based solely on distinc-
tion between statistically significant vs not statistically sig-
nificant results to fall outside our definition.

For each publication we extracted data on: (a) general
characteristics of the SR (title, authors, journal, issue, pub-
lication date, impact factor of journal, topic under study),
(b) number and type of presentation formats (figures or ta-
bles) reported, (c) number and type of outcomes reported
(benefits and harms, categorical/continuous variables), (d)
certainty of the evidence, (e) rating of interventions, and
(f) presentation formats. Supplementary Table 2 displays
the complete list of all data items.
Figure 1. PRISMA Flow diagram of publications included in this article. PR
Analyses.
2.6. Data analysis

We applied descriptive statistics for data analysis. The
statistical analysis was conducted in STATA Standard Edi-
tion version 17.0 (StataCorp, College Station, TX). For cat-
egorical variables, we reported frequency and proportions.
For continuous or discrete variables, we reported the me-
dian and interquartile range (IQR) or full range.

Based on which of the 3 eligibility criteria they met
(Supplementary Table 3), we gave presentation formats
tags. We also categorized presentation formats as ‘‘tables’’
and ‘‘figures’’ with several subcategories within both la-
bels. To distinguish between presentation formats within a
category, we considered both design and function of the
presentation format. For example, a table only reporting
SUCRA values for an outcome would be labeled ‘‘ranking
table’’. If the table reported both effect estimates and SU-
CRA values, it would be labeled a ‘‘SoF table’’ with subla-
bel ‘‘SoF table without GRADE or CINeMA certainty
ratings’’ (Supplementary Table 9).
ISMA, Preferred Reporting Items for Systematic Reviews and Meta-
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3. Results

3.1. Description of sample

We retrieved 1836 records of which 1788 publications
proved eligible for screening. Data-analysis after 200 pub-
lications demonstrated saturation of the sample and we
Figure 2. Flow chart displaying reporting of structured evidence summaries i
in network meta-analysis; GRADE, Grading of recommendations, assessment
tematic review.
stopped inclusion (Fig 1). The sample includes SRs pub-
lished in 158 journals with a median impact factor of
5.17 (IQR 3.61e7.28) (Supplementary Tables 4e6). The
most frequent topics were Internal medicine (23.0%), Sur-
gery (19.0%), Oncology (18.0%) and Psychiatry (9.5%)
(Supplementary Tables 7 and 8).
n systematic reviews with network meta-analysis. CINeMA, Confidence
, development, and evaluation; NMA, Network meta-analysis; SR, Sys-
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3.2. Reporting of structured evidence summaries

Among the 200 SRs, 3 (1.5%) provided structured evi-
dence summaries across all outcomes, including reporting
of both benefits and harms [42e44] (Fig 2, full details in
Supplementary Fig 1). In total, 10 SRs (5.0%) reported
structured evidence summaries for at least 1 outcome (Fig
2, Supplementary Figs 1 and 2).

Across these 10 publications we identified 24 presenta-
tion formats (Supplementary Fig 2) in the form of 15 SoF
tables (from 8 SRs) and 9 forest plots (from 2 SRs). Four
SoF tables (from 4 SRs) reported multiple outcomes (me-
dian 6, range 3e11) with 3 SoF tables reporting both ben-
efits and harms [42e44].

3.3. Reporting of effect estimates and benefits and
harms

Of the 200 SRs, 137 (66.5%) reported dichotomous out-
comes and 99 (49.5%) reported continuous outcomes in
presentation formats. Of the SRs reporting dichotomous
outcomes, 16 (11.7%) reported results in absolute effects.
Of the 89 SRs (44.5%) that did evaluate benefits and harms
of interventions, 76 SRs (85.4%) reported the results for
both benefits and harms in presentation formats
(Supplementary Fig 6).

3.4. Application and reporting of GRADE, CINeMA,
and threshold analysis

We found 59 SRs (29.5%) reporting use of either
GRADE (n 5 41) or CINeMA (n 5 18). Of these, 26
Figure 3. Reporting of GRADE and CINeMA in systematic reviews with ne
GRADE, Grading of recommendations assessment, development, and evalu
SRs (44.1%) reported the certainty ratings in presentation
formats e 20 (76.9%) applied GRADE and 6 (23.1%)
applied CINeMA (Fig 3). None reported use of Threshold
Analysis [32].

3.5. Rating of interventions

Of the 200 SRs, 69 (34.5%) rated interventions using
SUCRA values, 51 (25.5%) used ranking probability
(including both individual ranking probabilities per rank
and cumulative ranking probabilities) and 42 (21.0%) rated
by estimates of effect (Table 1). Four SRs (2.0%) used rat-
ing methods including certainty of the evidence, such as an
approach suggested by GRADE [13]. In total, 144 (72.0%)
SRs reported rating of interventions in presentation
formats.

3.6. Current use of presentation formats in SRs with
NMA

Of the 1133 eligible presentation formats, we classified
774 (68.3%) as figures and 359 (31.7%) as tables. Figures
occurred in 157 SRs (78.5%) and tables in 152 (76.0%).
Median number of outcomes per presentation format were
1 (IQR 1e1), and interventions 7 (IQR 4e10) (full distribu-
tion displayed in Supplementary Fig 4A,B).

We classified the presentation formats into 34 categories
and subcategories (Supplementary Table 9). Figure 4 shows
the most frequently occurring categories, which included
forest plots (108 SRs, 54.0%) and league tables (93,
46.5%) as the top 2 categories.
twork meta-analysis. CINeMA, Confidence in network meta-analysis;
ation; SR, systematic review.



Table 1. Rating methods used in systematic reviews with network
meta-analysis

Rating methods or methods
N of
200 %

1. SUCRA values 69 34.5

1.1 Rating per outcome 63 31.5

1.2 Comparison of values across 2 outcomes 8 4.0

1.2.1 Cluster analysis 3 1.5

1.2.2 Not further specified 5 2.5

1.3 Comparison of values across 3 outcomes 1 0.5

2. Rating probability 51 25.5

2.1 Ranking probability (‘‘the probability that an
intervention is at a specific rank’’)

28 14.0

2.2 Cumulative ranking probabilities 27 13.5

3. Estimate of effect 42 21.0

3.1 Rating per outcome 39 19.5

3.2 Comparison of effects across 2 outcomes 3 1.5

3.3 Effect thresholds 3 1.5

4. P-scores 24 12.0

5. Mean or median rank 15 7.5

6. Probability of being the best 8 4.0

7. Thresholds for effect and certainty 4 2.0

8. Posterior probability 1 0.5

9. Probability of being better than comparator 1 0.5

SUCRA, surface under the cumulative ranking curve.

7P.O. Løvsletten et al. / Journal of Clinical Epidemiology 173 (2024) 111445
4. Discussion

Our mapping of a recent sample of SR with NMAs,
meeting 5 key quality standards and thus potentially
excluding the lowest quality SRs, demonstrates that even
among these selected SRs, important gaps in presentation
remain. Only 10 of 200 publications provided structured
evidence summaries for at least 1 outcome; 3 provided
such summaries for all outcomes including benefits and
harms (supplementary material not included). SRs
seldom reported dichotomous outcomes in absolute ef-
fects; fewer than half reported both benefits and harms
outcomes; and only one-third applied GRADE or
CINeMA to rate certainty of which less than half of
those provided certainty ratings in presentation formats.
Of the 144 SRs that did rate the interventions, most
(47.9%) used SUCRA. Forest plots (54.0%) and league
tables (46.5%) proved the most frequently applied pre-
sentation formats.
4.1. Strengths and limitations

Strengths of our study include rigorous methods to iden-
tify and describe reporting of results in a representative
sample of NMA publications from a variety of journals
and topics of interest that met 5 key quality standards and
thus potentially excluding the publications of the lowest
quality. We captured more than 30 presentation format
categories, suggesting that we have captured most if not
all of those in common use.

Our results complement previous research on presenta-
tion of NMA results. In 2020, Kossmeier et al published
a comprehensive overview with categorization of more than
200 graphical formats applicable for use in meta-analysis,
with graphical formats for NMA as 1 subgroup. However,
this overview did not focus on reporting of structured evi-
dence summaries or include tabular formats such as league
tables [50].

We also recognize some general and specific limitations.
Searching only 1 database meant we retrieved fewer publi-
cations. Although we cannot exclude that this has affected
the generalizability of our results, we consider this less
likely given our approach of extracting a random sample.
Secondly, while restricting SRs to those that met 5 quality
standards ensures our sample exclude the least rigorous re-
views, we did not further assess adherence to methods au-
thors claimed to have used (eg, GRADE). Thus, our insight
into the methodological quality of the included SRs is
limited.

Furthermore, some may consider our definition of a
structured evidence summary as being too stringent. We
did not include structured evidence summaries that were re-
ported in supplementary files. However, the likelihood of
most end-users of SRs accessing supplementary files is
likely to be, at best, limited. Moreover, structured evidence
summaries that only displayed interventions considered as
most relevant were also not included; however, such exam-
ples were only seen in a couple of SRs and thus would not
have impacted the results [51,52].

Finally, because we restricted our inquiry to PDFs of
manuscripts, we did not capture interactive presentation
formats. There are some examples within our sample which
in web-versions include or link to such formats [42,43,53],
but our identification of only 3 such examples suggest they
are uncommon.
4.2. Implications for practice and research

Our findings underscore the need to improve reporting
of NMA results and optimize the use of presentation for-
mats. Reporting of structured evidence summaries for mul-
tiple outcomes within 1 format, including benefits and
harms (achieved in only 3 of our 200 SRs) d rather than
1 outcome per figure d will allow users to quickly grasp
a broad overview of the findings. Investigators user-
testing one such format found that clinicians experienced
the format as both visually appealing and providing an
easily grasped overview of interventions across both bene-
fits and harms [19].

To further help readers digest complex NMA evi-
dence, investigators should continue to explore ap-
proaches to reduce information overload. Interactive
and multilayered presentation formats can help browse
complex evidence by facilitating selection of the



Figure 4. Illustration of the most frequently used presentation formats categories. SoF, Summary of Findings. All figures and tables are reprinted
with permission according to creative common license (https://creativecommons.org/licenses/by/4.0/), no changes were made. Citations in order
from left to right first row, then second row [43,45e49].
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comparisons and outcomes a particular user finds most
relevant [7]. Such interactivity has already proved useful
in GRADE evidence summaries for pairwise comparisons
[54]. Investigators have also developed interactive pre-
sentation formats for NMA results (The Kilim plot,
Rank-Heat Plot, Statin ranking tool) [23,25,55,56], with
some reporting structured evidence summaries in the
form of interactive SoF tables or graphical figures
[6,42,43,57]. Examples of interactive SoF tables include
the MATCH-IT tool d published for diabetes type 2
drugs and physical exercise for patients with Parkinson
disease d and a prototype format for metastatic renal
cell cancer, while BMJ infographics on covid-19 treat-
ments serves as an example of a graphical figure.
Whereas few of these formats have undergone user-
testing, exposing MATCH-IT to health care professionals
have helped to optimize tool performance [58]. Similar
studies on other formats suggest the same [18,19,54,59]
and underscore the importance of applying user-
centered design principles in development of new presen-
tation formats.
Rating certainty of evidence is a key element in SRs and
NMAs enhances the complexity of this process. We found
that only a third (29.5%) of SRs applied systematic and
transparent processes for rating and reporting certainty of
evidence (GRADE or CINeMA approaches). Those that
did often failed (55.9%) to present certainty results with
the prominence warranted by their importance in treatment
decisions. As the number of interventions increases, rating
certainty of evidence becomes increasingly resource-
demanding and requires high-level competence in methods
and biostatistics. Achieving the necessary certainty ratings
will require both creating teams large and expert enough to
conduct certainty rating processes, and innovations to
improve the efficiency of the processes [60].

SUCRA was the most common method for rating inter-
ventions in our sample but drawing conclusions solely from
this method can be misleading. Indeed, while SUCRA as a
method of rating has a number of limitations, its most
important is the failure to consider certainty of evidence:
large effect sizes and a stellar-looking SUCRA can come
from very low certainty evidence [17,61]. A shift toward

https://cinema.ispm.unibe.ch/shinies/kilim/
https://rankheatplot.com/rankheatplot/
http://lse.live.kiln.digital/statins/
https://matchit.magicevidence.org/230125dist-diabetes/
https://matchit.magicevidence.org/230125dist-diabetes/
https://matchit.magicevidence.org/230314dist-parkinsons/
https://matchit.magicevidence.org/230314dist-parkinsons/
https://rcc.network-meta-analysis.com/RCC.html
https://rcc.network-meta-analysis.com/RCC.html
https://www.bmj.com/content/370/bmj.m2980/infographic
https://www.bmj.com/content/370/bmj.m2980/infographic
https://creativecommons.org/licenses/by/4.0/
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applying new emerging methods for ranking of interven-
tions also assessing certainty of the evidence as a factor,
such as GRADE contextualized approaches, is supported
[13,14].
5. Conclusion

Our findings demonstrate that user-friendly, visually
compelling presentation formats for NMAs that report
structured evidence summaries across benefits and harms
are now available but are severely underused [42e44].
Further refinements will be welcome, and innovations to
enhance efficiency of GRADEing processes are necessary,
but existing approaches, if widely incorporated in SRs
including NMAs would greatly improve their usefulness.
Interactive presentation formats provide a promising
approach that may further help reduce information over-
load, but extensive user testing and subsequent monitoring
of use will be required to optimize their presentation and
demonstrate their practical usefulness.
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