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Supplemental content
IMPORTANCE Well-designed and properly executed randomized trials are considered the
most reliable evidence on the benefits of health care interventions. However, there is
overwhelming evidence that the quality of reporting is not optimal. The CONSORT
(Consolidated Standards of Reporting Trials) statement was designed to improve the quality
of reporting and provides a minimum set of items to be included in a report of a randomized
trial. CONSORT was first published in 1996, then updated in 2001 and 2010. Herein,
we present the updated CONSORT 2025 statement, which aims to account for recent
methodological advancements and feedback from end users.

CME at jamacmelookup.com

OBSERVATIONS We conducted a scoping review of the literature and developed a
project-specific database of empirical and theoretical evidence related to CONSORT to
generate a list of potential changes to the checklist. The list was enriched with
recommendations provided by the lead authors of existing CONSORT extensions (harms,
outcomes, nonpharmacological treatment), other related reporting guidelines (Template for
Intervention Description and Replication [TIDieR]), and recommendations from other sources
(eg, personal communications). The list of potential changes to the checklist was assessed in
alarge, international, online, 3-round Delphi survey involving 317 participants and discussed
at a 2-day online expert consensus meeting of 30 invited international experts. We have
made substantive changes to the CONSORT checklist. We added 7 new checklist items,
revised 3 items, deleted 1item, and integrated several items from key CONSORT extensions.
We also restructured the CONSORT checklist, with a new section on open science. The
CONSORT 2025 statement consists of a 30-item checklist of essential items that should be
included when reporting the results of a randomized trial and a diagram for documenting the
flow of participants through the trial. To facilitate implementation of CONSORT 2025, we
have also developed an expanded version of the CONSORT 2025 checklist, with bullet points
eliciting critical elements of each item.

CONCLUSIONS AND RELEVANCE Authors, editors, reviewers, and other potential users should
use CONSORT 2025 when writing and evaluating manuscripts of randomized trials to ensure
that trial reports are clear and transparent.
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Readers should not have to infer what was probably done; they should
be told explicitly.
Douglas G. Altman, DSc'

andomized trials, when appropriately designed, con-

ducted, analyzed, and reported, are generally considered

the highest-quality evidence in evaluating health care in-
terventions. Critical appraisal of the quality of randomized trials is
possible only if their design, conduct, analysis, and results are thor-
oughly and accurately reported. To interpret a trial accurately, read-
ers need complete and transparent information on its methods and
findings. However, extensive evidence displays that the complete-
ness of reporting of randomized trials is inadequate?? and that in-
complete reporting may be associated with biased estimates of in-
tervention effects.* Similarly, having a clear and transparent trial
protocol is important because it prespecifies the methods used in
the trial, such as the primary outcome, thereby reducing the likeli-
hood of undeclared post hoc changes.®

Efforts to improve the reporting of randomized trials gathered
impetus in the early 1990s and resulted in the Standardized Report-
ing of Trials (SORT) and Asilomar initiatives in 1994. Those initia-
tives then led to publication of the CONSORT (Consolidated Stan-
dards of Reporting Trials) statement in 1996, revised in 20017 with
an accompanying explanation and elaboration document.®
CONSORT was then updated in 2010,° along with an updated ex-
planation and elaboration article.’ Similar problems related to the
lack of complete and transparent reporting of trial protocols led to
the development of the SPIRIT (Standard Protocol Items: Recom-
mendations for Interventional Trials) statement, published in 2013,
and its accompanying explanation and elaboration document'? ex-
plaining the principles underlying the statement.

CONSORT is endorsed by numerous journals worldwide and by
prominent editorial organizations, including the World Association
of Medical Editors (WAME), International Committee of Medical Jour-
nal Editors (ICMJE), and Council of Science Editors (CSE). The intro-
duction of CONSORT within journals has been shown to be associ-
ated with improved quality of reports of randomized trials. Some
evidence shows that journal endorsement of CONSORT is associ-
ated with better reporting and that reporting is improving over
time.2">™> A Cochrane review of 50 evaluations of 16 604 trials as-
sessed the association between journals’ endorsement of CONSORT
and the reporting of trials they published; 25 of 27 CONSORT check-
list items were more completely reported when a trial was pub-
lished in a CONSORT-endorsing as opposed to nonendorsing
journal.>™* However, a causal effect cannot be proven. At a mini-
mum, CONSORT has sensitized many end users (eg, authors, jour-
nal editors, and peer reviewers) to how important careful and thor-
ough reporting can be for randomized trials.

SPIRIT and CONSORT are evidence-based guidelines that com-
prise a checklist of essential items that should be included in pro-
tocols and primary reports of completed randomized trials, respec-
tively, and adiagram that documents the flow of participants through
a trial. These statements provide guidance to authors on the mini-
mum information that should be included in the reporting of trials
to ensure that trial protocols and trial reports are clear and trans-
parent. They are published alongside explanation and elaboration
documents, which provide the meaning and rationale for each check-
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Box. Summary of Main Changes in Consolidated Standards
of Reporting Trials (CONSORT) 2025

Addition of New Checklist Items

* Item 4: Added item on data sharing, including where and how
individual deidentified participant data, statistical code, and any
other materials can be accessed.

« [tem 5b: Added item on financial and other conflicts of interest of
manuscript authors.

* [tem 8: Added item on how patients and/or the public were
involved in the design, conduct, and/or reporting of the trial.

* Item 12b: Added item on eligibility criteria for sites and for b
individuals delivering the interventions, where applicable.

* Item 15: Added item on how harms and other unintended effects
were assessed.

* Item 21: Added items to define who is included in each analysis
(eg, all randomized participants) and in which group (item 21b),
and how missing data were handled in the analysis (item 21c).

* Item 24: Added item on intervention delivery, including how the
intervention and comparator were actually administered (item
243) and details of concomitant care received during the trial
(item 24b).

Completely Revised Checklist Items

« [tem 3: Revised item to include where the statistical analysis plan
can be accessed in addition to the trial protocol.

* Item 10: Revised item to include reporting of important changes
to the trial after it commenced, including any outcomes or
analyses that were not prespecified.

* Item 26: Revised item to specify for each primary and secondary
outcome the number of participants included in the analysis and
the number of participants with available data at each time point
for each treatment group.

Deletion of Checklist Item
« Deleted item on generalizability of trial findings, which is now
incorporated under trial limitations (item 30).

Integration of Checklist Items From Key CONSORT Extensions

» Addition of items related to reporting of how harms?® were
assessed and analyzed (items 7, 15, 21a, 23a, and 27), how
outcomes?®® were measured and analyzed (items 14 and 26),
and how the intervention?®2° and comparator were actually
administered and by whom (item 24).

Structure and Organization of Checklist Items

« Restructuring of checklist, with a new section on open science,
which includes items that are conceptually linked, such as trial
registration (item 2), where the trial protocol and statistical
analysis plan can be accessed (item 3), sharing of deidentified
participant-level data (item 4), and funding and conflicts of
interest (item 5).

» Aligned wording of some CONSORT checklist items with that of
Standard Protocol Items: Recommendations for Interventional
Trials (SPIRIT) checklist items and vice versa.

« Clarified and simplified wording of some items.

list item, examples of good reporting, and relevant empirical evi-
dence where possible.

In January 2020, the SPIRIT and CONSORT executive groups
met in Oxford, United Kingdom. As the SPIRIT and CONSORT state-
ments are conceptually linked, with overlapping content and simi-
lar dissemination and implementation strategies, the 2 groups de-
cided it was more effective to work together and formed 1 group.
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Table. Consolidated Standards of Reporting Trials (CONSORT) 2025 Checklist of Information to Include When Reporting a Randomized Trial

Section/topic No. CONSORT 2025 checklist item description
Title and abstract
Title and structured abstract
la Identification as a randomized trial
1b Structured summary of the trial design, methods, results, and conclusions
Open science
Trial registration 2 Name of trial registry, identifying number (with URL), and date of registration
Protocol and statistical analysis plan 3 Where the trial protocol and statistical analysis plan can be accessed
Data sharing 4 Where and how the individual deidentified participant data (including data dictionary), statistical
code, and any other materials can be accessed
Funding and conflicts of interest
5a Sources of funding and other support (eg, supply of drugs), and role of funders in the design,
conduct, analysis, and reporting of the trial
5b Financial and other conflicts of interest of the manuscript authors
Introduction
Background and rationale 6 Scientific background and rationale
Objectives
Objectives 7 Specific objectives related to benefits and harms
Methods
Patient and public involvement 8 Details of patient or public involvement in the design, conduct, and reporting of the trial
Trial design 9 Description of trial design, including type of trial (eg, parallel group, crossover), allocation ratio,
and framework (eg, superiority, equivalence, noninferiority, exploratory)
Changes to trial protocol 10 Important changes to the trial after it commenced, including any outcomes or analyses that
were not prespecified, with reason
Trial setting 11 Settings (eg, community, hospital) and locations (eg, countries, sites) where the trial
was conducted
Eligibility criteria
12a Eligibility criteria for participants
12b If applicable, eligibility criteria for sites and for individuals delivering the interventions
(eq, surgeons, physiotherapists)
Intervention and comparator 13 Intervention and comparator with sufficient details to allow replication; if relevant,
where additional materials describing the intervention and comparator
(eg, intervention manual) can be accessed
Outcomes 14 Prespecified primary and secondary outcomes, including the specific measurement variable
(eg, systolic blood pressure), analysis metric (eg, change from baseline, final value, time to event),
method of aggregation (eg, median, proportion), and time point for each outcome
Harms 15 How harms were defined and assessed (eg, systematically, nonsystematically)
Sample size
16a How sample size was determined, including all assumptions supporting the sample size calculation
16b Explanation of any interim analyses and stopping guidelines
Randomization
Sequence generation
17a Who generated the random allocation sequence and the method used
17b Type of randomization and details of any restriction (eg, stratification, blocking, and block size)
Allocation concealment mechanism 18 Mechanism used to implement the random allocation sequence (eg, central computer/telephone;
sequentially numbered, opaque, sealed containers), describing any steps to conceal the sequence
until interventions were assigned
Implementation 19 Whether the personnel who enrolled and those who assigned participants to the interventions had
access to the random allocation sequence
Blinding
20a Who was blinded after assignment to interventions (eg, participants, clinicians, outcome assessors,
data analysts)
20b If blinded, how blinding was achieved and description of the similarity of interventions
Statistical methods
21a Statistical methods used to compare groups for primary and secondary outcomes, including harms
21b Definition of who is included in each analysis (eg, all randomized participants) and in which group
21c How missing data were handled in the analysis
21d Methods for any additional analyses (eg, subgroup and sensitivity analyses), distinguishing

prespecified from post hoc
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Table. Consolidated Standards of Reporting Trials (CONSORT) 2025 Checklist of Information to Include When Reporting a Randomized Trial

(continued)

Section/topic No.

CONSORT 2025 checklist item description

Results

Participant flow, including flow diagram

22a For each group, the numbers of participants who were randomly assigned, received intended
intervention, and were analyzed for the primary outcome
22b For each group, losses and exclusions after randomization, together with reasons
Recruitment
23a Dates defining the periods of recruitment and follow-up for outcomes of benefits and harms
23b If relevant, why the trial ended or was stopped
Intervention and comparator delivery
243 Intervention and comparator as they were actually administered (eg, where appropriate,

who delivered the intervention/comparator, how participants adhered, whether they
were delivered as intended [fidelity])

24b Concomitant care received during the trial for each group

Baseline data 25

Numbers analyzed, outcomes, and estimation 26

A table showing baseline demographic and clinical characteristics for each group

For each primary and secondary outcome, by group:

¢ The number of participants included in the analysis
¢ The number of participants with available data at the outcome time point
 Result for each group and the estimated effect size and its precision (such as 95% confidence

interval)

e For binary outcomes, presentation of both absolute and relative effect size

Harms 27 All harms or unintended events in each group

Ancillary analyses 28 Any other analyses performed, including subgroup and sensitivity analyses, distinguishing
prespecified from post hoc

Discussion

Interpretation 29 Interpretation consistent with results, balancing benefits and harms, and considering other
relevant evidence

Limitations 30 Trial limitations, addressing sources of potential bias, imprecision, generalizability, and,
if relevant, multiplicity of analyses

|

Decision to Update the SPIRIT and CONSORT
Statements

SPIRIT and CONSORT areliving guidelines, anditis vital that the state-
ments are periodically updated to reflect new evidence, method-
ological advancements, and feedback from users; otherwise, their
value and usefulness will diminish over time.'® Updating the SPIRIT
2013 and CONSORT 2010 statements together was also an oppor-
tunity to further align both checklists and to provide users with con-
sistent guidance in the reporting of trial design, conduct, analysis,
and results from trial protocol to final publication. Harmonizing the
reporting process should improve usability and adherence and lead
to more complete reporting.” Herein, we introduce the updated
CONSORT 2025 statement; the updated SPIRIT 2025 statement is
published separately.’®'

Development of CONSORT 2025

The methods used to update the CONSORT statement followed the
EQUATOR Network guidance for developers of health research
guidelines®® and have been described in detail elsewhere.?"*? In brief,
we first conducted a scoping review of the literature to identify pub-
lished comments suggesting modifications and additions or reflect-
ing on strengths and challenges of CONSORT 2010, the findings of
which have been published separately.?*> We also developed a proj-
ect-specific database (SCEBdb) for empirical and theoretical evi-
dence related to CONSORT and risk of bias in randomized trials.>*
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The evidence identified in the scoping review was combined with
evidence from and recommendations provided by the lead au-
thors of certain key existing CONSORT extensions whose checklist
items apply toall trials (harms,?> outcomes?®), or a considerable num-
ber of trials?” (nonpharmacological treatment?®), other related re-
porting guidelines (the Template for Intervention Description and
Replication [TIDieR]?>®), and recommendations from other sources
(eg. personal communications).

Using the existing CONSORT 2010 checklist as the starting point,
alist of potential modifications or additions to the checklists was then
created using the gathered evidence from the scoping review and
recommendations. This list of potential changes was presented to
end users for feedback in a large, international, online Delphi sur-
vey, involving 317 participants who responded to round 1, 303 to
round 2, and 290 to round 3. Delphi participants were identified
through existing SPIRIT and CONSORT collaborations and profes-
sional research networks and societies. Participants were also re-
cruited via an expression-of-interest form on the SPIRIT-CONSORT
update project website. A broad range of end user roles were rep-
resented, the most frequent being statisticians/methodologists/
epidemiologists (n = 198), systematic reviewers/guideline develop-
ers (n = 73), trial investigators (n = 73), clinicians (n = 58), journal
editors (n = 47), and patient representatives (n = 17) (numbers not
mutually exclusive). During the 3-round Delphi survey, participants
were asked torate ona5-point Likert scale the extent to which they
agreed with the inclusion of each item in the updated CONSORT
checklist. Free text boxes were provided for comments on eachitem
and to suggest additional new checklist items.
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The Delphi survey results were then presented and discussed
at a 2-day online expert consensus meeting via Zoom, on March 1
and 2, 2023, attended by 30 invited international participants rep-
resenting the different stakeholder groups included in the Delphisur-
vey. During the meeting, each new and modified CONSORT check-
list item was discussed and agreement sought. An anonymous poll
via Zoom was used to help establish the level of support for items
where the discussion indicated differing opinions; these polls were
advisory and no formal consensus threshold was specified.

After the expert consensus meeting, the executive group held a
2-day, in-person writing meeting in Oxford on April 25 and 26, 2023,
where the format and wording of each new or modified CONSORT
checklist item was reviewed and agreed on. The draft checklist was
then circulated to consensus meeting participants to confirm whether
they represented the group consensus or needed clarification.
CONSORT items were further revised by the executive group in re-
sponse to this feedback. The finalized items address the minimum con-
tent forinclusion in a trial report, although that should not deter pro-
spective authors fromincluding additional information that they deem
important or that facilitates replication. Members of the executive
group and the 30 invited consensus meeting participants are au-
thors of the document and their names are listed at the end of the ar-
ticle. Ethical approval was granted by the Central University Re-
search Ethics Committee, University of Oxford (R76421/REQQT). All
Delphi participants provided informed consent to participate.

Main Changes to CONSORT 2025

We have made a number of substantive changes to the CONSORT
2025 checklist (Box). We have added 7 new checklist items, revised
3 items, deleted 1item, and integrated several items from key
CONSORT extensions (harms,> outcomes,?® nonpharmacological
treatment?®) and other related reporting guidelines (TIDieR?°). We
alsorestructured the CONSORT checklist, with a new section on open
science, whichincludes items that are conceptually linked, such as trial
registration (item 2), where the trial protocol and statistical analysis
plan can be accessed (item 3), sharing of deidentified participant-
level data (item 4), and funding and conflicts of interest (item 5). We
have also harmonized the wording between CONSORT and SPIRIT
checklistitems and clarified and simplified the wording of some items.
For adetailed comparison of the changes made in the CONSORT 2025
checklist from CONSORT 2010, see eAppendix 1in the Supplement.
We have also updated the CONSORT explanation and elaboration
document,3° which has been extensively revised and describes the
rationale and scientific background for each CONSORT 2025 check-
list item and provides published examples of good reporting.

To help facilitate implementation of CONSORT 2025, we have
also developed an expanded version of the CONSORT 2025 check-
list, with bullet points eliciting critical elements of each item. This is
similar to the model proposed by the COBWEB (CONSORT-Based
Web Tool)*' and COBPeer (CONSORT-Based Peer Review Tool)*?
studies and used in the 2020 Preferred Reporting ltems for System-
atic Reviews and Meta-Analyses (PRISMA) guidance for reporting
systematic reviews.>3 The expanded checklist comprises an abridged
version of elements presented in the CONSORT 2025 explanation
and elaboration document,3° with examples and references re-
moved (eAppendix 2 in the Supplement).
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Figure. Consolidated Standards of Reporting Trials (CONSORT) 2025

Flow Diagram

No. Assessed for eligibility

No. Randomized

No. Excluded
No. Not meeting inclusion
criteria
No. Declined to participate
No. Other reasons

No. Allocated to intervention
No. Received allocated
intervention
No. Did not receive allocated
intervention (give reasons)

No. Allocated to intervention
No. Received allocated
intervention
No. Did not receive allocated
intervention (give reasons)

!

!

No. Discontinued intervention
(give reasons)

No. Lost to follow-up for primary
outcome (give reasons)

No. Discontinued intervention
(give reasons)

No. Lost to follow-up for primary
outcome (give reasons)

!

!

No. Analyzed for primary outcome
No. Excluded from analysis
(give reasons)

No. Analyzed for primary outcome
No. Excluded from analysis
(give reasons)

Flow diagram of the progress through the phases of a randomized trial of 2
groups (ie, enrollment, intervention allocation, follow-up, and data analysis).

Scope of CONSORT 2025

The CONSORT 2025 statement comprises a 30-item checklist and
provides a minimum set of items to be included in a report of aran-
domized trial (Table) and a diagram for documenting the flow of par-
ticipants through a trial (Figure). We strongly recommend the
CONSORT 2025 statement be used alongside the CONSORT 2025
explanation and elaboration document.>° The CONSORT 2025 state-
ment supersedes the CONSORT 2010 statement, which should no
longer be used. Journal editors and publishers should update their
instructions to authors to refer to CONSORT 2025. CONSORT 2025
provides guidance for reporting all randomized trials but focuses on
the most common type, the 2-group parallel design.

Extensions to CONSORT have been developed to tackle the
methodological issues associated with reporting different types of
trial designs, data, and interventions. Examples of extensions for trial
designs include recommendations for adaptive designs,>* cluster
trials, > crossover trials,3® early-phase trials,?” factorial trials, > non-
inferiority and equivalence trials,3° pragmatic trials,*°® multi-arm
trials,* n-of-1 trials,*? pilot and feasibility trials,** and within-
person trials.** Other extensions include nonpharmacological
treatments,?® outcomes,2® patient-reported outcomes,** surro-
gate outcomes, *® social and psychological interventions,*” harms,?
abstracts,*® and health equity.*® We will engage with the leaders of
these extensions to implement a process for aligning them with the
updated CONSORT 2025 statement. In the meantime, we recom-
mend that readers use the existing version of the relevant CONSORT
extension(s).
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|
Implication and Limitations

The objective of the CONSORT 2025 statement is to provide a mini-
mum set of recommendations to authors about the content they
shouldincludeinorder to report their trials in a clear, complete, and
transparent manner.”' Readers, peer reviewers, clinicians, guide-
line writers, patients and the public, and editors can also use
CONSORT 2025 to help them appraise the reporting of random-
ized trials. We also strongly recommend the submission of a com-
pleted CONSORT 2025 checklist as part of the manuscript submis-
sion process, detailing where in the manuscript checklist items are
reported and uploaded as part of a supplement.>® An explicit de-
scription of what was done and what was found, without ambigu-
ity or omission, best serves the interests of all readers.®

Itisimportant to note that CONSORT 2025 and SPIRIT 2025 do
not include recommendations for designing, conducting, or analyz-
ingtrials, but nevertheless the recommendations contained hereincan
help researchers in the design, conduct, and analysis of their trial by
highlighting key issues to consider. Updating the SPIRIT and CONSORT
statements together was also an opportunity toalignreportinginboth
checklists and to provide users with consistent guidance in the re-
porting of trial design, conduct, and analysis, from the trial protocol
to final publication.” Thus, clear and transparent reports of trial pro-
tocols shouldin turnfacilitate properly designed and well-conducted
trials. In addition, transparent reporting of trial results can reveal de-
ficiencies in research if they exist and allow better estimates of their
prevalence and severity. Importantly, however, CONSORT 2025 is not
meant to be used as a quality assessmentinstrument. Rather, the con-
tent of CONSORT 2025 focuses on reporting items related to the in-
ternal and external validity of randomized trials.
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