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The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) state-
ment, published in 2009, was designed to help systematic reviewers transparently report why
the review was done, what the authors did, and what they found. Over the past decade,
advances in systematic review methodology and terminology have necessitated an update to

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003583 March 29, 2021 1/15


https://orcid.org/0000-0002-4242-7526
https://orcid.org/0000-0003-3534-1641
https://orcid.org/0000-0003-4427-0128
https://orcid.org/0000-0002-5263-6241
https://orcid.org/0000-0001-5210-8548
https://orcid.org/0000-0003-3690-3378
https://orcid.org/0000-0002-3444-8618
https://orcid.org/0000-0003-1789-8809
https://orcid.org/0000-0002-1253-8524
https://orcid.org/0000-0001-8015-8243
https://orcid.org/0000-0002-0322-382X
https://orcid.org/0000-0001-6126-2459
https://orcid.org/0000-0003-2832-5205
https://orcid.org/0000-0001-8730-9761
https://orcid.org/0000-0003-0287-4724
https://orcid.org/0000-0003-4805-4190
https://orcid.org/0000-0002-4114-8971
https://orcid.org/0000-0002-5238-7097
https://orcid.org/0000-0003-2434-4206
https://doi.org/10.1371/journal.pmed.1003583
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pmed.1003583&domain=pdf&date_stamp=2021-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pmed.1003583&domain=pdf&date_stamp=2021-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pmed.1003583&domain=pdf&date_stamp=2021-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pmed.1003583&domain=pdf&date_stamp=2021-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pmed.1003583&domain=pdf&date_stamp=2021-03-29
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pmed.1003583&domain=pdf&date_stamp=2021-03-29
https://doi.org/10.1371/journal.pmed.1003583
https://doi.org/10.1371/journal.pmed.1003583
http://creativecommons.org/licenses/by/4.0/

PLOS MEDICINE

(UG1EY020522), National Institutes of Health,
United States. LAM is supported by a National
Institute for Health Research Doctoral Research
Fellowship (DRF-2018-11-ST2-048). ACT is
supported by a Tier 2 Canada Research Chair in
Knowledge Synthesis. DM is supported in part by a
University Research Chair, University of Ottawa.
The funders had no role in considering the study
design or in the collection, analysis, interpretation
of data, writing of the report, or decision to submit
the article for publication.

Competing interests: | have read the journal’s
policy and the authors of this manuscript have the
following competing interests: EL is head of
research for the BMJ; MJP is an editorial board
member for PLOS Medicine; ACT is an associate
editor and MJP, TL, EMW, and DM are editorial
board members for the Journal of Clinical
Epidemiology; DM and LAS were editors in chief,
LS, JMT, and ACT are associate editors, and JG is
an editorial board member for Systematic Reviews.
None of these authors were involved in the peer
review process or decision to publish. TCH has
received personal fees from Elsevier outside the
submitted work. EMW has received personal fees
from the American Journal for Public Health, for
which he is the editor for systematic reviews. VW
is editor in chief of the Campbell Collaboration,
which produces systematic reviews, and co-
convenor of the Campbell and Cochrane equity
methods group. DM is chair of the EQUATOR
Network, IB is adjunct director of the French
EQUATOR Centre and TCH is co-director of the
Australasian EQUATOR Centre, which advocates
for the use of reporting guidelines to improve the
quality of reporting in research articles. JMT
received salary from Evidence Partners, creator of
DistillerSR software for systematic reviews;
Evidence Partners was not involved in the design
or outcomes of the statement, and the views
expressed solely represent those of the author.

the guideline. The PRISMA 2020 statement replaces the 2009 statement and includes new
reporting guidance that reflects advances in methods to identify, select, appraise, and synthe-
sise studies. The structure and presentation of the items have been modified to facilitate imple-
mentation. In this article, we present the PRISMA 2020 27-item checklist, an expanded
checklist that details reporting recommendations for each item, the PRISMA 2020 abstract
checklist, and the revised flow diagrams for original and updated reviews.

Systematic reviews serve many critical roles. They can provide syntheses of the state of knowl-
edge in a field, from which future research priorities can be identified; they can address ques-
tions that otherwise could not be answered by individual studies; they can identify problems in
primary research that should be rectified in future studies; and they can generate or evaluate
theories about how or why phenomena occur. Systematic reviews therefore generate various
types of knowledge for different users of reviews (such as patients, healthcare providers,
researchers, and policy makers).[1,2]To ensure a systematic review is valuable to users, authors
should prepare a transparent, complete, and accurate account of why the review was done,
what they did (such as how studies were identified and selected) and what they found (such as
characteristics of contributing studies and results of meta-analyses). Up-to-date reporting
guidance facilitates authors achieving this.[3]

The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) state-
ment published in 2009 (hereafter referred to as PRISMA 2009)[4-10] is a reporting guideline
designed to address poor reporting of systematic reviews.[11] The PRISMA 2009 statement
comprised a checklist of 27 items recommended for reporting in systematic reviews and an
“explanation and elaboration” paper[12-16] providing additional reporting guidance for each
item, along with exemplars of reporting. The recommendations have been widely endorsed and
adopted, as evidenced by its co-publication in multiple journals, citation in over 60 000 reports
(Scopus, August 2020), endorsement from almost 200 journals and systematic review organisa-
tions, and adoption in various disciplines. Evidence from observational studies suggests that use
of the PRISMA 2009 statement is associated with more complete reporting of systematic
reviews,[17-20] although more could be done to improve adherence to the guideline.[21]

Many innovations in the conduct of systematic reviews have occurred since publication of the
PRISMA 2009 statement. For example, technological advances have enabled the use of natural
language processing and machine learning to identify relevant evidence,[22-24] methods have
been proposed to synthesise and present findings when meta-analysis is not possible or appropri-
ate,[25-27] and new methods have been developed to assess the risk of bias in results of included
studies.[28,29] Evidence on sources of bias in systematic reviews has accrued, culminating in the
development of new tools to appraise the conduct of systematic reviews.[30, 31] Terminology
used to describe particular review processes has also evolved, as in the shift from assessing “qual-
ity” to assessing “certainty” in the body of evidence.[32] In addition, the publishing landscape has
transformed, with multiple avenues now available for registering and disseminating systematic
review protocols,[33, 34] disseminating reports of systematic reviews, and sharing data and mate-
rials, such as preprint servers and publicly accessible repositories. To capture these advances in
the reporting of systematic reviews necessitated an update to the PRISMA 2009 statement.

Summary points

« To ensure a systematic review is valuable to users, authors should prepare a transparent,
complete, and accurate account of why the review was done, what they did, and what
they found

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003583 March 29, 2021
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» The PRISMA 2020 statement provides updated reporting guidance for systematic
reviews that reflects advances in methods to identify, select, appraise, and synthesise
studies

o The PRISMA 2020 statement consists of a 27-item checklist, an expanded checklist that
details reporting recommendations for each item, the PRISMA 2020 abstract checklist,
and revised flow diagrams for original and updated reviews

o We anticipate that the PRISMA 2020 statement will benefit authors, editors, and peer
reviewers of systematic reviews, and different users of reviews, including guideline
developers, policy makers, healthcare providers, patients, and other stakeholders

Development of PRISMA 2020

A complete description of the methods used to develop PRISMA 2020 is available elsewhere.
[35] We identified PRISMA 2009 items that were often reported incompletely by examining
the results of studies investigating the transparency of reporting of published reviews.[17, 21,
36, 37] We identified possible modifications to the PRISMA 2009 statement by reviewing 60
documents providing reporting guidance for systematic reviews (including reporting guide-
lines, handbooks, tools, and meta-research studies).[38] These reviews of the literature were
used to inform the content of a survey with suggested possible modifications to the 27 items in
PRISMA 2009 and possible additional items. Respondents were asked whether they believed
we should keep each PRISMA 2009 item as is, modify it, or remove it, and whether we should
add each additional item. Systematic review methodologists and journal editors were invited
to complete the online survey (110 of 220 invited responded). We discussed proposed content
and wording of the PRISMA 2020 statement, as informed by the review and survey results, at a
21-member, two-day, in-person meeting in September 2018 in Edinburgh, Scotland. Through-
out 2019 and 2020, we circulated an initial draft and five revisions of the checklist and explana-
tion and elaboration paper to co-authors for feedback. In April 2020, we invited 22 systematic
reviewers who had expressed interest in providing feedback on the PRISMA 2020 checklist to
share their views (via an online survey) on the layout and terminology used in a preliminary
version of the checklist. Feedback was received from 15 individuals and considered by the first
author, and any revisions deemed necessary were incorporated before the final version was
approved and endorsed by all co-authors.

The PRISMA 2020 statement
Scope of the guideline

The PRISMA 2020 statement has been designed primarily for systematic reviews of studies
that evaluate the effects of health interventions, irrespective of the design of the included stud-
ies. However, the checklist items are applicable to reports of systematic reviews evaluating
other interventions (such as social or educational interventions), and many items are applica-
ble to systematic reviews with objectives other than evaluating interventions (such as evaluat-
ing aetiology, prevalence, or prognosis). PRISMA 2020 is intended for use in systematic
reviews that include synthesis (such as pairwise meta-analysis or other statistical synthesis
methods) or do not include synthesis (for example, because only one eligible study is
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identified). The PRISMA 2020 items are relevant for mixed-methods systematic reviews
(which include quantitative and qualitative studies), but reporting guidelines addressing the
presentation and synthesis of qualitative data should also be consulted.[39, 40] PRISMA 2020
can be used for original systematic reviews, updated systematic reviews, or continually updated
(“living”) systematic reviews. However, for updated and living systematic reviews, there may
be some additional considerations that need to be addressed. Where there is relevant content
from other reporting guidelines, we reference these guidelines within the items in the explana-
tion and elaboration paper [41] (such as PRISMA-Search [42] in items 6 and 7, Synthesis with-
out meta-analysis (SWiM) reporting guideline [27] in item 13d). Box 1 includes a glossary of
terms used throughout the PRISMA 2020 statement.

Box 1. Glossary of terms

Systematic review—A review that uses explicit, systematic methods to collate and synthe-
sise findings of studies that address a clearly formulated question [43]

Statistical synthesis—The combination of quantitative results of two or more studies.
This encompasses meta-analysis of effect estimates (described below) and other meth-
ods, such as combining P values, calculating the range and distribution of observed
effects, and vote counting based on the direction of effect (see McKenzie and Brennan
[25] for a description of each method)

Meta-analysis of effect estimates— A statistical technique used to synthesise results when
study effect estimates and their variances are available, yielding a quantitative summary
of results [25]

Outcome—An event or measurement collected for participants in a study (such as qual-
ity of life, mortality)

Result—The combination of a point estimate (such as a mean difference, risk ratio, or
proportion) and a measure of its precision (such as a confidence/credible interval) for
a particular outcome

Report—A document (paper or electronic) supplying information about a particular
study. It could be a journal article, preprint, conference abstract, study register entry,
clinical study report, dissertation, unpublished manuscript, government report, or any
other document providing relevant information

Record—The title or abstract (or both) of a report indexed in a database or website (such
as a title or abstract for an article indexed in Medline). Records that refer to the same
report (such as the same journal article) are “duplicates”; however, records that refer to
reports that are merely similar (such as a similar abstract submitted to two different
conferences) should be considered unique.

Study— An investigation, such as a clinical trial, that includes a defined group of partici-
pants and one or more interventions and outcomes. A “study” might have multiple
reports. For example, reports could include the protocol, statistical analysis plan, base-
line characteristics, results for the primary outcome, results for harms, results for sec-
ondary outcomes, and results for additional mediator and moderator analyses
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PRISMA 2020 is not intended to guide systematic review conduct, for which comprehen-
sive resources are available.[43-46] However, familiarity with PRISMA 2020 is useful when
planning and conducting systematic reviews to ensure that all recommended information is
captured. PRISMA 2020 should not be used to assess the conduct or methodological quality of
systematic reviews; other tools exist for this purpose.[30, 31] Furthermore, PRISMA 2020 is
not intended to inform the reporting of systematic review protocols, for which a separate state-
ment is available (PRISMA for Protocols (PRISMA-P) 2015 statement [47,48]). Finally, exten-
sions to the PRISMA 2009 statement have been developed to guide reporting of network meta-
analyses,[49] meta-analyses of individual participant data,[50] systematic reviews of harms,
[51] systematic reviews of diagnostic test accuracy studies, [52] and scoping reviews [53]; for
these types of reviews we recommend authors report their review in accordance with the rec-
ommendations in PRISMA 2020 along with the guidance specific to the extension.

How to use PRISMA 2020

The PRISMA 2020 statement (including the checklists, explanation and elaboration, and flow
diagram) replaces the PRISMA 2009 statement, which should no longer be used. Box 2 sum-
marises noteworthy changes from the PRISMA 2009 statement. The PRISMA 2020 checklist
includes seven sections with 27 items, some of which include sub-items (Table 1). A checklist
for journal and conference abstracts for systematic reviews is included in PRISMA 2020. This
abstract checklist is an update of the 2013 PRISMA for Abstracts statement,[54] reflecting new
and modified content in PRISMA 2020 (Table 2). A template PRISMA flow diagram is pro-
vided, which can be modified depending on whether the systematic review is original or
updated (Fig 1).

We recommend authors refer to PRISMA 2020 early in the writing process, because pro-
spective consideration of the items may help to ensure that all the items are addressed. To help
keep track of which items have been reported, the PRISMA statement website (http://www.
prisma-statement.org/) includes fillable templates of the checklists to download and complete
(also available in S1 PRISMA 2020 checklist). We have also created a web application that
allows users to complete the checklist via a user-friendly interface [58] (available at https://
prisma.shinyapps.io/checklist/ and adapted from the Transparency Checklist app [59]). The
completed checklist can be exported to Word or PDF. Editable templates of the flow diagram
can also be downloaded from the PRISMA statement website.

We have prepared an updated explanation and elaboration paper, in which we explain why
reporting of each item is recommended and present bullet points that detail the reporting rec-
ommendations (which we refer to as elements).[41] The bullet-point structure is new to
PRISMA 2020 and has been adopted to facilitate implementation of the guidance.[60, 61] An
expanded checklist, which comprises an abridged version of the elements presented in the
explanation and elaboration paper, with references and some examples removed, is available
in S2 PRISMA 2020 expanded checklist. Consulting the explanation and elaboration paper is
recommended if further clarity or information is required.

Journals and publishers might impose word and section limits, and limits on the number of
tables and figures allowed in the main report. In such cases, if the relevant information for
some items already appears in a publicly accessible review protocol, referring to the protocol
may suffice. Alternatively, placing detailed descriptions of the methods used or additional
results (such as for less critical outcomes) in supplementary files is reccommended. Ideally, sup-
plementary files should be deposited to a general-purpose or institutional open-access reposi-
tory that provides free and permanent access to the material (such as Open Science
Framework, Dryad, figshare). A reference or link to the additional information should be
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Box 2. Noteworthy changes to the PRISMA 2009 statement

o Inclusion of the abstract reporting checklist within PRISMA 2020 (see item #2 and
Table 2).

« Movement of the ‘Protocol and registration’ item from the start of the Methods section
of the checklist to a new Other section, with addition of a sub-item recommending
authors describe amendments to information provided at registration or in the proto-
col (see item #24a-24c).

Modification of the ‘Search’ item to recommend authors present full search strategies
for all databases, registers and websites searched, not just at least one database (see
item #7).

Modification of the ‘Study selection’ item in the Methods section to emphasise the
reporting of how many reviewers screened each record and each report retrieved,

whether they worked independently, and if applicable, details of automation tools
used in the process (see item #8).

Addition of a sub-item to the ‘Data items’ item recommending authors report how
outcomes were defined, which results were sought, and methods for selecting a subset
of results from included studies (see item #10a).

Splitting of the ‘Synthesis of results’ item in the Methods section into six sub-items rec-
ommending authors describe: the processes used to decide which studies were eligible
for each synthesis; any methods required to prepare the data for synthesis; any meth-
ods used to tabulate or visually display results of individual studies and syntheses; any
methods used to synthesise results; any methods used to explore possible causes of het-
erogeneity among study results (such as subgroup analysis, meta-regression); and any
sensitivity analyses used to assess robustness of the synthesised results (see item #13a-

13f).

Addition of a sub-item to the ‘Study selection’ item in the Results section recommend-
ing authors cite studies that might appear to meet the inclusion criteria, but which

were excluded, and explain why they were excluded (see item #16Db).

Splitting of the ‘Synthesis of results’ item in the Results section into four sub-items rec-
ommending authors: briefly summarise the characteristics and risk of bias among
studies contributing to the synthesis; present results of all statistical syntheses con-
ducted; present results of any investigations of possible causes of heterogeneity among
study results; and present results of any sensitivity analyses (see item #20a-20d).

Addition of new items recommending authors report methods for and results of an
assessment of certainty (or confidence) in the body of evidence for an outcome (see
items #15 and #22).

Addition of a new item recommending authors declare any competing interests (see
item #26).

Addition of a new item recommending authors indicate whether data, analytic code
and other materials used in the review are publicly available and if so, where they can
be found (see item #27).
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Table 1. PRISMA 2020 item checklist.

Section and topic Item # | Checklist item Location where item

is reported

Title

Title 1 Identify the report as a systematic review.

Abstract

Abstract 2 See the PRISMA 2020 for Abstracts checklist (Table 2).

Introduction

Rationale Describe the rationale for the review in the context of existing knowledge.

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses.

Methods

Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the
syntheses.

Information sources 6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or
consulted to identify studies. Specify the date when each source was last searched or consulted.

Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and
limits used.

Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review,
including how many reviewers screened each record and each report retrieved, whether they worked
independently, and if applicable, details of automation tools used in the process.

Data collection process 9 | Specify the methods used to collect data from reports, including how many reviewers collected data
from each report, whether they worked independently, any processes for obtaining or confirming
data from study investigators, and if applicable, details of automation tools used in the process.

Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were
compatible with each outcome domain in each study were sought (e.g. for all measures, time points,
analyses), and if not, the methods used to decide which results to collect.

10b | List and define all other variables for which data were sought (e.g. participant and intervention
characteristics, funding sources). Describe any assumptions made about any missing or unclear
information.

Study risk of bias assessment 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s)
used, how many reviewers assessed each study and whether they worked independently, and if
applicable, details of automation tools used in the process.

Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis
or presentation of results.

Synthesis methods 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating
the study intervention characteristics and comparing against the planned groups for each synthesis
(item #5)).

13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of
missing summary statistics, or data conversions.

13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses.

13d | Describe any methods used to synthesise results and provide a rationale for the choice(s). If meta-
analysis was performed, describe the model(s), method(s) to identify the presence and extent of
statistical heterogeneity, and software package(s) used.

13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g.
subgroup analysis, meta-regression).

13f | Describe any sensitivity analyses conducted to assess robustness of the synthesised results.

Reporting bias assessment 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from
reporting biases).

Certainty assessment 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an
outcome.

Results

Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the
search to the number of studies included in the review, ideally using a flow diagram (see Fig 1).

16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain
why they were excluded.

Study characteristics 17 | Cite each included study and present its characteristics.

(Continued)
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Table 1. (Continued)
Section and topic
Risk of bias in studies

Results of individual studies

Results of syntheses

Reporting biases

Certainty of evidence
Discussion

Discussion

Other information

Registration and protocol

Support

Competing interests

Availability of data, code, and
other materials

Item # | Checklist item Location where item

18
19

20a
20b

20c
20d
21

22

23a
23b
23c
23d

24a

24b
24c¢
25

26

is reported
Present assessments of risk of bias for each included study.

For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate)
and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using
structured tables or plots.

For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.

Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the
summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical
heterogeneity. If comparing groups, describe the direction of the effect.

Present results of all investigations of possible causes of heterogeneity among study results.
Present results of all sensitivity analyses conducted to assess the robustness of the synthesised results.

Present assessments of risk of bias due to missing results (arising from reporting biases) for each
synthesis assessed.

Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.

Provide a general interpretation of the results in the context of other evidence.
Discuss any limitations of the evidence included in the review.
Discuss any limitations of the review processes used.

Discuss implications of the results for practice, policy, and future research.

Provide registration information for the review, including register name and registration number, or
state that the review was not registered.

Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
Describe and explain any amendments to information provided at registration or in the protocol.
Describe sources of financial or non-financial support for the review, and the role of the funders or
sponsors in the review.

Declare any competing interests of review authors.

Report which of the following are publicly available and where they can be found: template data
collection forms; data extracted from included studies; data used for all analyses; analytic code; any
other materials used in the review.

https://doi.org/10.1371/journal.pmed.1003583.t001

included in the main report. Finally, although PRISMA 2020 provides a template for where
information might be located, the suggested location should not be seen as prescriptive; the
guiding principle is to ensure the information is reported.

Discussion

Use of PRISMA 2020 has the potential to benefit many stakeholders. Complete reporting
allows readers to assess the appropriateness of the methods, and therefore the trustworthiness
of the findings. Presenting and summarising characteristics of studies contributing to a synthe-
sis allows healthcare providers and policy makers to evaluate the applicability of the findings to
their setting. Describing the certainty in the body of evidence for an outcome and the implica-
tions of findings should help policy makers, managers, and other decision makers formulate
appropriate recommendations for practice or policy. Complete reporting of all PRISMA 2020
items also facilitates replication and review updates, as well as inclusion of systematic reviews
in overviews (of systematic reviews) and guidelines, so teams can leverage work that is already
done and decrease research waste.[36, 62, 63]

We updated the PRISMA 2009 statement by adapting the EQUATOR Network’s guidance
for developing health research reporting guidelines.[64] We evaluated the reporting
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Table 2. PRISMA 2020 for Abstracts checklist*.

Section and topic | Item # | Checklist item

Title

Title 1 | Identify the report as a systematic review.

Background

Objectives 2 Provide an explicit statement of the main objective(s) or question(s) the review
addresses.

Methods

Eligibility criteria 3 Specify the inclusion and exclusion criteria for the review.

Information sources 4 | Specify the information sources (e.g. databases, registers) used to identify studies and
the date when each was last searched.

Risk of bias 5 Specify the methods used to assess risk of bias in the included studies.

Synthesis of results 6 | Specify the methods used to present and synthesise results.

Results

Included studies 7 | Give the total number of included studies and participants and summarise relevant
characteristics of studies.

Synthesis of results 8 Present results for main outcomes, preferably indicating the number of included
studies and participants for each. If meta-analysis was done, report the summary
estimate and confidence/credible interval. If comparing groups, indicate the
direction of the effect (i.e. which group is favoured).

Discussion

Limitations of 9 | Provide a brief summary of the limitations of the evidence included in the review

evidence (e.g. study risk of bias, inconsistency and imprecision).

Interpretation 10 | Provide a general interpretation of the results and important implications.

Other

Funding 11 | Specify the primary source of funding for the review.

Registration 12 | Provide the register name and registration number.

*“This abstract checklist retains the same items as those included in the PRISMA for Abstracts statement published in
2013, [54] but has been revised to make the wording consistent with the PRISMA 2020 statement and includes a new
item recommending authors specify the methods used to present and synthesise results (item #6).

https://doi.org/10.1371/journal.pmed.1003583.t002

completeness of published systematic reviews,[17, 21, 36, 37] reviewed the items included in
other documents providing guidance for systematic reviews,[38] surveyed systematic review
methodologists and journal editors for their views on how to revise the original PRISMA state-
ment,[35] discussed the findings at an in-person meeting, and prepared this document
through an iterative process. Our recommendations are informed by the reviews and survey
conducted before the in-person meeting, theoretical considerations about which items facili-
tate replication and help users assess the risk of bias and applicability of systematic reviews,
and co-authors’ experience with authoring and using systematic reviews.

Various strategies to increase the use of reporting guidelines and improve reporting have
been proposed. They include educators introducing reporting guidelines into graduate curric-
ula to promote good reporting habits of early career scientists [65]; journal editors and regula-
tors endorsing use of reporting guidelines [18]; peer reviewers evaluating adherence to
reporting guidelines [61, 66]; journals requiring authors to indicate where in their manuscript
they have adhered to each reporting item[67]; and authors using online writing tools that
prompt complete reporting at the writing stage.[60] Multi-pronged interventions, where more
than one of these strategies are combined, may be more effective (such as completion of check-
lists coupled with editorial checks).[68] However, of 31 interventions proposed to increase
adherence to reporting guidelines, the effects of only 11 have been evaluated, mostly in
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Identification of new studies via databases and registers Identification of new studies via other methods

Studies included in previous  Records identified from*: Records removed before Records identified from:
version of review (n=) Databases (n=) —) screening: Websites (n=)
Reports of studies included Registers (n=) Duplicate records Organisations (n=)
in previous version of removed (n=) Citation searching (n=) etc
review (n=) Records marked as
ineligible by automation
tools (n=)

Records removed for
other reasons (n=)

Records screened (n=) — Records excludedt (n=)

! |

Reports sought for retrieval —p Reports not retrieved (n=) Reports sought for retrieval —» Reports not retrieved (n=)

(n=) (n=)
Reports assessed for Reports excluded: Reports assessed for Reports excluded:
eligibility (n=) Reason 1 (n=) eligibility (n=) Reason 1 (n=)
Reason 2 (n=) Reason 2 (n=)
l Reason 3 (n=) etc Reason 3 (n=) etc
New studies included in
review (n=)
Reports of new included
studies (n=)
*Consider, if feasible to do so, reporting the number of records identified from each database or register
l searched (rather than the total number across all databases/registers)
t1f automation tools were used, indicate how many records were excluded by a human and how many were
Total studies included in excluded by automation tools
review (n=)
Reports of total included
studies (n=)

Fig 1. PRISMA 2020 flow diagram template for systematic reviews. The new design is adapted from flow diagrams proposed by Boers,[55] Mayo-Wilson et al.[56]
and Stovold et al.[57] The boxes in grey should only be completed if applicable; otherwise they should be removed from the flow diagram. Note that a “report” could be a
journal article, preprint, conference abstract, study register entry, clinical study report, dissertation, unpublished manuscript, government report or any other document
providing relevant information.

https://doi.org/10.1371/journal.pmed.1003583.9001

observational studies at high risk of bias due to confounding.[69] It is therefore unclear which
strategies should be used. Future research might explore barriers and facilitators to the use of
PRISMA 2020 by authors, editors, and peer reviewers, designing interventions that address the
identified barriers, and evaluating those interventions using randomised trials. To inform pos-
sible revisions to the guideline, it would also be valuable to conduct think-aloud studies [70] to
understand how systematic reviewers interpret the items, and reliability studies to identify
items where there is varied interpretation of the items.

We encourage readers to submit evidence that informs any of the recommendations in
PRISMA 2020 (via the PRISMA statement website: http://www.prisma-statement.org/). To
enhance accessibility of PRISMA 2020, several translations of the guideline are under way (see
available translations at the PRISMA statement website). We encourage journal editors and
publishers to raise awareness of PRISMA 2020 (for example, by referring to it in journal
“Instructions to authors”), endorsing its use, advising editors and peer reviewers to evaluate
submitted systematic reviews against the PRISMA 2020 checklists, and making changes to
journal policies to accommodate the new reporting recommendations. We recommend exist-
ing PRISMA extensions [47, 49-53, 71, 72] be updated to reflect PRISMA 2020 and advise
developers of new PRISMA extensions to use PRISMA 2020 as the foundation document.
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Conclusion

We anticipate that the PRISMA 2020 statement will benefit authors, editors, and peer review-
ers of systematic reviews, and different users of reviews, including guideline developers, policy
makers, healthcare providers, patients, and other stakeholders. Ultimately, we hope that uptake
of the guideline will lead to more transparent, complete, and accurate reporting of systematic
reviews, thus facilitating evidence based decision making.

Supporting information

S1 PRISMA 2020 checKklist.
(PDF)

S2 PRISMA 2020 expanded checklist.
(PDF)
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