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ABSTRACT

Objectives Randomised controlled trials conducted using
cohorts and routinely collected data, including registries,
electronic health records and administrative databases,
are increasingly used in healthcare intervention research.
A Consolidated Standards of Reporting Trials (CONSORT)
statement extension for trials conducted using cohorts and
routinely collected data (CONSORT-ROUTINE) has been
developed with the goal of improving reporting quality.
This article describes the processes and methods used to
develop the extension and decisions made to arrive at the
final checklist.

Methods The development process involved five
stages: (1) identification of the need for a reporting
guideline and project launch; (2) conduct of a

scoping review to identify possible modifications to
CONSORT 2010 checklist items and possible new
extension items; (3) a three-round modified Delphi
study involving key stakeholders to gather feedback
on the checklist; (4) a consensus meeting to finalise
items to be included in the extension, followed

by stakeholder piloting of the checklist; and (5)
publication, dissemination and implementation of the
final checklist.

Results 27 items were initially developed and rated
in Delphi round 1, 13 items were rated in round 2 and
11 items were rated in round 3. Response rates for the
Delphi study were 92 of 125 (74%) invited participants
inround 1, 77 of 92 (84%) round 1 completers in
round 2 and 62 of 77 (81%) round 2 completers in
round 3. Twenty-seven members of the project team
representing a variety of stakeholder groups attended

%2 Edmund Juszczak,>*

Strengths and limitations of this study

» We followed a five-step process to develop
Consolidated Standards of Reporting Trials state-
ment extension for trials conducted using cohorts
and routinely collected data (CONSORT-ROUTINE),
consistent with Enhancing the QUAlity and
Transparency Of health Research guidance.

» Items were informed by reporting guidelines on sim-
ilar research designs, a scoping review, a three-round
Delphi process and expert members of the guideline
development team.

» CONSORT-ROUTINE was reviewed and tested at
various stages of the development by project team
members and key stakeholders.

» The limited methodological literature on trials con-
ducted using cohorts and routinely collected data
was a limitation in developing the extension.

» Similar to other reporting guidelines, CONSORT-
ROUTINE will require re-evaluation and revisions
over time to ensure that it is kept up to date with
evolving methodology and practice of trials using
cohorts and routinely collected data.

the in-person consensus meeting. The final checklist
includes five new items and eight modified items. The
extension Explanation & Elaboration document further
clarifies aspects that are important to report.
Conclusion Uptake of CONSORT-ROUTINE and accompanying
Explanation & Elaboration document will improve conduct
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of trials, as well as the transparency and completeness of reporting of trials
conducted using cohorts and routinely collected data.

BACKGROUND

The use of reporting guidelines, including the Consol-
idated Standards of Reporting Trials (CONSORT)
statement, improves the transparency and complete-
ness of reports of results from randomised controlled
trials (RCTs).!™ The CONSORT statement helps to
facilitate critical appraisal and interpretation of RCTs
by providing guidance to authors on a minimal set
of items that should be reported for all trials.” The
CONSORT 2010 guideline aimed to improve the
reporting of two-arm parallel group RCTs. Extensions
of the CONSORT statement have been developed
to encourage better reporting of other trial designs,
including, for instance, multiarm parallel group
randomised trials, cluster trials, pilot and feasibility
trials and pragmatic trials.””

There is a growing interest in RCTs conducted using
cohorts or routinely collected data, including regis-
tries, electronic health records (EHRs) and administra-
tive databases.'”* In a cohort, a group of individuals
is gathered for the purpose of conducting research,
whereas routinely collected data refer to data initially
collected for purposes other than research or without
specific a priori research questions developed before
collection.” '® Trials may use a cohort or routinely
collected data for: (1) identification of eligible partic-
ipants, (2) outcome ascertainment and (3) to imple-
ment an intervention, or for a combination of these
purposes. For example, in registry-based RCTs, a
registry could be used to identify eligible participants
for a trial, for the collection of participant baseline
characteristics and as the source of outcome data;
some registries have used interactive technology to
actively flag participants for RCT enrolment as patient
data are entered into the registry.'”” In some EHR
trials, the EHR itself is used to implement an interven-
tion. For example, one RCT tested an intervention to
reduce antibiotic prescribing by feeding back person-
alised antibiotic prescription data to primary care
physicians.'”

The use of cohorts and routinely collected data may
make RCTs easier and more feasible to perform by
reducing cost, time and other resources.'® ' It may
also facilitate the conduct of trials that more closely
replicate real-world clinical practice. These trial
designs, however, are relatively recent innovations, and
published RCT reports may not describe important
aspects of their methodology in a standardised way.
Trials conducted using cohorts and routinely collected
data share certain elements with conventional RCTs,
but there are also distinctive elements to report that
are not covered in the CONSORT 2010 statement.
The REporting of studies Conducted using Observa-
tional Routinely-collected Data (RECORD) statement

provides guidance on reporting of studies conducted
using routinely collected data but does not address
RCT-specific methodological and reporting consider-
ations.”’ Research conducted using routinely collected
data presents unique methodological challenges that
are often insufficiently reported, but there is scant
guidance on methods and reporting of trials conducted
using routinely collected data or cohorts.?! **

An extension to the CONSORT statement for RCTs
conducted using cohorts and routinely collected data
was developed using methods recommended for devel-
oping reporting guidelines.”> This article describes,
in detail, the consensus-based development process.
The main aims of this article are to: (1) describe the
methods and processes used in the development of
the CONSORT Extension for Trials Conducted Using
Cohorts and Routinely Collected Data (CONSORT-
ROUTINE)?** and (2) describe decisions made to
arrive at the final checklist and the accompanying
Explanation & Elaboration statement.

METHODS

The project was registered with the Enhancing
the QUAIlity and Transparency Of health Research
(EQUATOR) network.” We followed the EQUATOR
network’s guidelines for recommended methods and
processes for developing, disseminating and imple-
menting healthcare reporting guidelines.” These
methods have been used in the development of other
similar EQUATOR guidelines. Figure 1 illustrates
the five parts of the development process for this
guideline.

Stage 5: Publication,
dissemination and
implementation

(June, 2019 — onwards)

Stage 1: Project launch

Stage 4: In-person CONSORT- and establishing the
N CONSORT-ROUTINE
consensus-meeting ROUTINE Project Team
(May, 2019) Development (g 2017 — Aprl
Process and 2018
Timeline

Stage 3: Thr und Delphi
ggtsdy \\iﬂf;;.l-ocehold.:[f Stage 2: Scoping review

- _ - (May, 2018 — December,
(Jan‘“’}’z‘o(} ;? April 2018)

Figure 1 Development process of the CONSORT Extension
for Trials Conducted Using Cohorts and routinely Collected
Data (CONSORT-ROUTINE).
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Project phase 1: project launch, establishment of team and
funding

Need for the guideline and literature review

An initial informal review of reports of published
protocols and reports of trials using cohorts and
routinely collected data by BDT and LK suggested that
there appeared to be deficiencies in reporting of such
trials. For instance, many reports did not adequately
describe the cohort or database from which trial
participants were recruited, processes used to link
participants across databases were not always provided
and it was sometimes unclear whether trial outcomes
were assessed by the triallists or ascertained via existing
databases used to conduct the trial. A review of the
EQUATOR website and published literature indicated
that there was no existing reporting guideline for
these types of trials. The RECORD statement addresses
reporting issues related to routinely collected data
but does not include guidance on reporting of trials.
Many trials conducted using routinely collected data
are pragmatic or use cluster designs, for instance,
but CONSORT extensions for those types of trials do
not address issues germane to the use of cohorts or
routinely collected data to conduct trials.”*

Project launch and identification of CONSORT-ROUTINE project
members

Initial discussions on developing a CONSORT exten-
sion for RCTs conducted using cohorts occurred in
November 2016 at the Trials within Cohorts sympo-
sium in London, UK (LK, MZ, CR and BDT).26 Discus-
sions continued virtually and key people involved in
cohort-embedded trials or the EQUATOR network
were approached during December 2016 (HMV, DM,
IB, PR, JN, RU and DT). It was suggested that trials
conducted in registries had many characteristics
similar to those in cohorts, and there was agreement to
include registry-based trials in the extension. People
with expertise in registry-based trials were approached
in March 2017 (OF, LT, MKC and DE), and an expe-
rienced librarian (MSam) and patient representative
familiar with trials conducted using cohorts (MSau)
were also included in the group at that point.

The project was registered on the EQUATOR
website in April 2017. During the preparatory phase,
while developing searches and reviewing example
publications, we became aware that trials conducted
using EHRs and administrative databases also shared
similar characteristics with trials in cohorts and regis-
tries, and it was decided to expand the scope to trials
conducted using cohorts and routinely collected data.
In July 2017, triallists, who were leading the develop-
ment of a reporting guideline for EHRs, joined the
project group (EJ and CG). Given the relevance of
their previous work and their expertise (LH, SL, DM
and EIB), authors who had been involved in the devel-
opment of the RECORD statement were invited to
join the team.” Several doctoral students also joined

the project team (SJM, KAM and DBR). A steering
committee comprising of 10 members with key exper-
tise for consultation was established. A research coor-
dinator (MI) was hired in April 2018 to manage the
project, and an experienced journal editor was invited
to join (JF). The group communicated regularly
throughout the process via a number of virtual meet-
ings, using an online platform to conduct teleconfer-
ences, as well as through email discussions.

Rationale for developing one checklist versus four different
checklists for trials conducted using cohorts, registries, EHRs and
administrative databases

Team members discussed the advantages and disadvan-
tages of creating individual checklists for each of the four
types of data versus a single checklist for all four. It was
determined that, although there are some differences in
the implementation of trials across the different types of
data sources, the methodological principles are similar,
and there is substantial overlap in the design, conduct
and factors that may influence interpretability. Thus,
the steering committee reached consensus to develop a
single statement, addressing any differences by including
‘if applicable’ to items in the checklist that may not apply
to all trial designs and to clarify differences in the Expla-
nation & Elaboration publication as deemed necessary.

Funding

The project team obtained its main source of funding
from a grant from the Canadian Institutes of Health
Research Institutes (CIHR) to support the development of
the guideline (BDT, OF, EJ, LK, CR; Grant #PJT-156172).
EJ and CG also obtained funding from the UK National
Institute of Health Research Clinical Trials Unit Support
Funding - Supporting efficient/innovative delivery of
NIHR research. In addition, funding to hold the face-
to-face meeting was provided by a Planning and Dissem-
ination Grant from CIHR (BDT and LK; Grant #PCS
-161863) and by contributions from Queen Mary Univer-
sity of London, the University of Sheffield, McGill Univer-
sity and the Lady Davis Institute for Medical Research of
the Jewish General Hospital in Montreal, Canada.

A project protocol was developed and published.*

Project phase 2: scoping review
A preliminary ‘long list’ of possible reporting items
was formulated by LK and KAM based on review of the
CONSORT 2010 statement items, the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE)27 and the RECORD statements,” as well
as discussions with steering committee members. The
STROBE and RECORD statements were considered the
most relevant to this project because of their focus on
reporting of observational studies and non-interventional
studies using routinely collected data.

A scoping review was conducted to identify: (1) articles
on the methodology or reporting of RCTs conducted
using cohorts or routinely collected data that could
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inform the development of new items or modification of
existing CONSORT items; and (2) trial reports to identify
aspects of reporting that need improvement and exam-
ples of good reporting of potential checklist items that
could be used to support CONSORT-ROUTINE.* We
searched for relevant articles on trials conducted using
cohorts, registries, EHRs and administrative databases
from 2007 to 2018. After screening articles for inclusion
and exclusion at the abstract and full-text level, 10 people
from the team independently reviewed the included
papers and provided suggestions for modifications or
additional reporting guideline items until no new ideas
emerged (saturation). Suggestions were added in a stan-
dardised, shared spreadsheet. At the same time, team
members provided examples of good reporting for each
proposed item or item modification. Additionally, the
review helped us to create a list of authors with experi-
ence in these trial designs as potential participants for the
Delphi study. Search terms used in the scoping review are
shown in online supplemental file 1.

Project phase 3: Delphi study

The objectives of our Delphi study were: (A) to obtain
feedback on the importance of including each candi-
date item in CONSORT-ROUTINE; (B) to improve the
wording of items considered important; and (C) to elicit
suggestions for additional items not in the existing list.
We aimed to engage key stakeholders across different
sectors and backgrounds. There are not fixed guide-
lines on the sample size of Delphi studies, and the ideal
number of participants may depend on the complexity
of the topic, the likely heterogeneity of relevant experi-
ences and viewpoints, and resources available to manage
the data generated.”" Many studies use small groups
of experts (eg, <20), but we believed that a larger group
with diverse expertise would best complement the knowl-
edge of the project team. Thus, we sent out an invita-
tion to reporting guideline developers (including those
involved in previous CONSORT extensions), funders,
journal editors, patient representatives, trial methodol-
ogists, epidemiologists, meta-research authors, ethicists,
biostatisticians and clinical triallists who were identified
by members of the project team. We also encouraged
recipients of the invitation to forward the invitation to
other potentially interested stakeholders.

The Delphi surveys were built and hosted using an
online survey platform in Qualtrics. During registration,
we gathered demographic and professional background
characteristics of participants, including geographical
location, self-identified stakeholder group (eg, clinical
trials user, clinical triallist and methodologist), employ-
ment sector, years of experience in trials research and
research experience in trials conducted using cohorts or
routinely collected data.

Registered participants received a link to access each
of the three rounds of the Delphi survey. In each round,
we asked participants to rate their perceptions about the
importance of each suggested reporting item by ranking

METHODS

Trial design

CONSORT Original Item: 3a - Description of trial design (such as parallel, factorial)
including allocation ratio

PROPOSED MODIFICATION: Description of trial design (such as parallel,
factorial) including allocation ratio, the source of data used to conduct the trial
(such as cohort, registry) and how it is used within the trial (such as
identification of eligible trial participants, trial outcomes)

1 2 4 5 Not my
(very low) (low) q (high) (very high) expertise

My rating of importance to

report the modified item in 0O (@] O (@) O (o)

the CONSORT extension
checklist

Plaase provide any suggestion(s) for modification of this tem:

Figure 2 Example of a round 1 Delphi survey item as
presented in the online survey. CONSORT, Consolidated
Standards of Reporting Trials.

items based on how essential they are for reporting on a
1-5 Likert scale (1=not essential; b=essential). There is
not consensus on the ideal number of Likert categories
or groupings for decision-making, but it is common to
use between 4-point and 7-point scales.™

Responses were categorised as follows:

1-2=low score (item should not be part of CONSORT-
ROUTINE checklist).

3=moderate (item should be discussed).

4-5=high score (item should be part of CONSORT-
ROUTINE checKklist).

Participants also had the option to select ‘Not my
expertise’ for items if they believed that they did not have
the appropriate level of expertise to rate an item. Figure 2
shows a screenshot of an example proposed modification
item from the survey:

Items from the CONSORT 2010 statement for which
modifications were initially not proposed were also
included in the survey so that participants could provide
comments or make recommendations for modifications
to these items. For all items (proposed modifications and
CONSORT 2010 items), we provided participants with
the opportunity to give open-ended feedback, using free-
text boxes provided at the bottom of each survey page
and at the end of the survey. At the end of the survey,
participants were asked to provide any additional items
that they believed would be important for reporting in
trials conducted using cohorts and routinely collected
data but that had not been included in the proposed set
of new and modified items.

We launched round 1 of the survey on 4 February 2019
with 2 weeks to provide responses. Round 2 was launched
on 4 March 2019, and round 3 was launched on 1 April
2019. After each round, the Qualtrics built-in analysis
software was used to generate a distribution of scores
and to aggregate group results for each item (mean
score, maximum and minimum score, SD, variance
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and percentage ratings of 1-5 ranking for items) and
summary statistics were circulated among all partici-
pants. Individual responses were not fed back. In addi-
tion, a bar chart with the ratings and counts for each
item was created. Following each round of the survey,
the CONSORT-ROUTINE steering committee members
reviewed the survey results independently and then met
via teleconference to discuss and analyse the results of
the survey. During these meetings, decisions were made
on how to address comments from participants by modi-
fying, adding or combining items. Notes were also made
on comments that reflected a need for explanation in the
Explanation & Elaboration companion to the checklist.

We predefined consensus as at least 2/3 of responders
rating the importance of an item as ‘high’ or ‘very high’.
Items that reached consensus for inclusion were not
rated again in the next round. For some items that did
not reach consensus, the wording of items was revised
based on participants’ suggestions. Items that did not
reach consensus were rated again in the next round in
their original or revised form. Reports summarising the
Delphi results were circulated after each round including
summary statistics such as counts, means, SD and vari-
ances for the responses on each item. Reminder emails
were sent lweek prior to the deadline and extensions
were provided if requested for all three rounds in order
to maximise participation.

Since the Delphi Study was advisory, all items were
reviewed and vetted again at the in-person consensus
meeting, and comments provided by participants of the
Delphi Study were taken into consideration while making
decisions to include or exclude items.

Project phase 4: in-person consensus meeting and
development of checklist publication

A 2-day in-person consensus meeting was held on 13-14
May 2019 in London, UK. The purpose of the meeting
was to discuss the Delphi results, make decisions on items
to retain in the final checklist, make any necessary modifi-
cations to items and suggest reporting aspects that should
be addressed in the Explanation & Elaboration documen-
tation supporting the checklist. The meeting was attended
by 26 members of the CONSORT-ROUTINE Group.

We used approaches similar to those used in previous
consensus meetings for other guidelines. Participants
were provided with the results of the initial long-list
generation and the Delphi study in advance of the
meeting. At the meeting, steering committee members
first presented the background and an update on work
done to date, in order to facilitate the discussions.
Session chairs then separately presented items from
the preliminary checklist, results of the Delphi study
and feedback from stakeholders, after which the group
discussed in an open forum. Decisions were made on
items to be modified or added based on the following
criteria: (1) whether they addressed elements unique to
trials conducted using cohorts or routinely collected data
versus elements applicable to any trial and (2) whether

they reflected information that should be included in a
minimum reporting set of items. Notes were taken, and
the discussions were audio-recorded to ensure that the
content was accurately captured.

Following the consensus meeting, refinement of the
content and wording of the items was continued through
online group discussions with CONSORT-ROUTINE
project team members. The initial version of the checklist
was pilot-tested by circulating it among stakeholders in
order to assess its usability and to identify any challenges
that might arise while applying the checklist. Pilot-testing
the checklist also provided insight into issues that should
be addressed in detail in the Explanation & Elaboration
statement.

Project phase 5: publication, dissemination and
implementation

As with several previous CONSORT extensions, it was
decided to publish the reporting checklist with a detailed
Explanation & Elaboration statement in the same docu-
ment.”? The Explanation & Elaboration statement is
intended to provide an in-depth explanation of the scien-
tific rationale for each recommendation, together with
an example of clear reporting for each item.

In addition to publication of the reporting guideline
checklist and Explanation & Elaboration material, to
attempt to maximise uptake, we will undertake additional
dissemination activities, including presentations and
workshops at conferences and other venues. We also plan
to seek endorsement of the guideline by journal editors.
Research has shown that formal endorsement and adop-
tion of the CONSORT statement by journals is associated
with improved quality of reporting.” Studies conducted by
members of our team have benchmarked pre-extension
reporting completeness in trials conducted in cohorts,
registries, EHRs, and administrative databases.*3
There were not enough examples of completed cohort-
embedded trials for benchmarking reporting.

The final CONSORT-ROUTINE checklist has been
published.**

Patient and public involvement

One of the members of our CONSORIT-ROUTINE
team, MSau, is a patient organisation leader. She has
been involved in working with researchers to establish
a cohort of patients living with the rare disease sclero-
derma, which supports RCTs of trials of online rehabili-
tation, self-management and psychological intervention
programmes.

RESULTS

Stage 2: scoping review and initial long list of potential items
The scoping review sought methods articles and reports
of trials conducted using cohorts, registries, EHRs or
administrative databases.

Imran M, et al. BMJ Open 2021;11:¢049093. doi:10.1136/bmjopen-2021-049093



Cohorts

The database search identified 1185 publications, of which
1062 were excluded after title and abstract screening and
37 after full-text review. A total of 86 studies were included
in the scoping review, including 15 papers on method-
ological considerations of using cohorts for conducting
RCTs. All trials used the cohort for both identification of
patients and outcome ascertainment.

Registries

The search identified 234 publications, of which 143
received full-text review. A total of 106 publications were
eligible, including 95 trial reports or protocols (both
identification of patients and outcome ascertainment
(n=27); identification of patients only (n=28); outcome
ascertainment only (n=40)) and 11 papers on method-
ological considerations.

Electronic health records

The search identified 2085 citations, of which 548 studies
were reviewed at the full-text level. A total of 289 eligible
publications, including 263 trial protocols or reports
(both identification of patients and outcome ascertain-
ment (n=169); identification of patients only (n=38);
outcome ascertainment only (n=56)) and 26 articles that
described methodological considerations.

=

Administrative databases

The search identified 663 citations, of which 151 full texts
were reviewed. There were a total of 117 trial protocols
or reports included (both identification of patients and
outcome ascertainment (n=57); identification of patients
only (n=1); outcome ascertainment only (n=58)) and one
paper on methodological considerations.

Delphi study results

Of 125 people invited to take part in the Delphi study,
115 people registered via an online survey, and 92 (74%)
provided responses on the items in round 1. Figures 3
and 4 present the types of stakeholder groups that
completed round 1 of the Delphi study and the type of
trials conducted using cohorts or routinely collected
databases with which they had familiarity. Participants
belonging to more than one category had the option of
checking multiple options in the survey.

Round 1

Of the 92 participants who completed the round 1 survey,
90 provided valid ratings and two provided comments but
not ratings. Of the 27 items rated in round 1, 14 reached
consensus to be included in discussions at the consensus
meeting; the other 13 did not reach consensus and were
included in round 2. Based on round 1 feedback, a total
of 11 items were modified for review in round 2, including

Figure 3 Professional roles reported by participants who completed round 1 of the CONSORT-ROUTINE Delphi study (%).
Participants could report more than one role. CONSORT-ROUTINE, Consolidated Standards of Reporting Trials Extension for

Trials Conducted Using Cohorts and Routinely Collected Data.
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Figure 4 Participants of round 1 of the CONSORT-ROUTINE Delphi study by type of cohort or routinely collected database
with which they had familiarity (%). Participants could report more than one. CONSORT-ROUTINE, Consolidated Standards of
Reporting Trials Extension for Trials Conducted Using Cohorts and Routinely Collected Data.

two items that were combined into one. No items were
excluded from the checklist.

Round 2

Of the 92 participants who completed round 1, 77 (84%)
completed the round 2 survey. Of the 13 items rated, 2
reached consensus for inclusion in consensus meeting
discussions, and 11 did not reach consensus in round 2.
Based on round 2 feedback, eight items were modified
prior to round 3.

Round 3

Of the 77 people who completed round 2, 62 (81%)

completed round 3. Of the 11 items in round 3, five items

reached consensus in round 3. The remaining six items

did not reach consensus after the three rounds.

There were several new items suggested via the Delphi
process but not added to the potential item list. The main
reasons why some items were suggested but not incorpo-
rated were:

1. The suggestion was encapsulated in CONSORT 2010
items, was already captured by proposed new or mod-
ified items or could be captured by further modifying
new or modified items.

2. The suggestion was not specific to trials conducted
using cohorts and routinely collected data and, thus,
was recommending a change to the CONSORT 2010
checklist, which was not the task of the CONSORT-
ROUTINE group.

Summary results of the three rounds can be accessed at:
https://osf.io/4zh6f/

In-person consensus meeting

Table 1 summarises the CONSORT-ROUTINE group’s
discussions and advisory decisions for each of the items
that was discussed during the in-person meeting. If there
were differing opinions on the inclusion or exclusion of
items and consensus could not be reached, voting was
implemented by the session chair, with an 80% threshold
for inclusion in the checklist as part of the minimal set

of recommended reporting items. The key recommenda-

tions that emerged were as follows:

» Proposed modification to CONSORT 2010 items: it was
recommended to retain proposed modifications to seven
CONSORT 2010 items. These modifications pertained to
differences in mechanisms used to conduct trials using
cohorts or routinely collected databases. As in previous
CONSORT extensions, some of the recommended
changes end with ‘if applicable’ to show that some infor-
mation which authors are being asked to report might
not be relevant or applicable for their particular RCT or
the particular type of data that was used in the RCT.

» Proposed additional items: consensus was reached to
include six additional items and to add a new subheading,
‘Cohort or routinely collected database’, to the checklist.

A recurrent discussion point was the need to minimise
adding new items to the abstract unless they are essential due
to word limits imposed by journals. A suggestion was made to
expand the explanatory text of the Explanation & Elabora-
tion document for nine unchanged CONSORT 2010 items
to clarify additional requirements for reporting aspects of the

trial without modifying the item: item la (identification as a

randomised trial in the title), item 4b (settings and location

where the data were collected), item 5 (intervention), item
13b (losses and exclusions after randomisation), item 14a

(dates of recruitment/follow-up), item 15 (baseline data),

item 20 (limitations), item 21 (generalisability) and item 24

(study protocol). For the abstract, there was an agreement

to include an additional item to the abstract for naming the

cohort or routinely collected database (item 1c). This item

was later merged with item 1b from the CONSORT 2010

checklist after discussion with the project team (table 1).

Thus, the final extension checklist included eight modified

items and five new items.**

CONSORT-ROUTINE pilot test

The preliminary version of the checklist was pilot-tested by
17 people who had been previously involved in conducting
trials using cohorts and routinely collected data. Based on
feedback received from the pilot test, there were minor
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modifications made to the wording of two items for clarity
(item 1b and item 9) in the final checklist.?*

DISCUSSION

We have developed a consensus-driven extension to the
CONSORT 2010 Statement for RCTs conducted using
cohorts and routinely collected data.** CONSORT-ROUTINE
contains minimum reporting requirements with appropriate
flexibility as described in the Explanation & Elaboration
part of our checklist document. This article described how
we reached the final checklist and Explanation & Elabora-
tion text and provides information on the decision-making
process. We anticipate this paper will help others who may
learn from our experiences and may apply this to the devel-
opment of future guidelines or extensions.

There were several importantstrengths to our approach.
A consensus-driven Delphi methodology, which is recom-
mended when developing healthcare reporting guide-
lines by the EQUATOR network, was used to develop
the extension.”” We engaged with key stakeholders in
trials research and potential end-users of the resultant
CONSORT-ROUTINE reporting guideline throughout
the development process. The process involved partici-
pants from a wide range of scientific disciplines and with
diverse experience in conducting trials using different
cohorts and routinely collected databases. As with other
CONSORT-related guidelines, the inclusion of CONSORT
Group members (IB, DM and PR) was intended to ensure
consistency in the use of recommended methods in the
development, dissemination and implementation of
the extension. We recorded high response rates of 74%
(92 respondents), 84% (77 respondents) and 81% (62
respondents) in Delphi rounds 1, 2 and 3, respectively.
In addition, the number of registered participants and
responders is larger than in most Delphi surveys used to
develop healthcare reporting guidelines.® *> * Finally, we
achieved a high degree of consensus that was consistent
across Delphi survey rounds for the majority of the items.

There are also limitations to consider. One is that most
participants were academic researchers with primary
roles in trials research, and despite our broad engage-
ment efforts, the number of participants from some stake-
holder groups was small. One patient was included as a
member of the reporting guideline development team,
but no patients participated in the Delphi exercise. It is
possible that perceptions about the importance of items
might have differed across different stakeholder groups
that might have favoured the inclusion or exclusion of
certain items. Nonetheless, our project group included
people from diverse backgrounds with expertise in using
different types of data sources, who oversaw the devel-
opment process to ensure that the checklist was equally
applicable to, and representative of, all four types of
data sources. A second is that our scoping review was not
designed to capture each and every trial conducted using
routinely collected data. This was in part because of the
lack of accepted specific Medical Subject Headings terms

to identify these studies, or any research using routinely
collected data, and the limited number of completed trials
and methodological articles on these trial designs. For
our purposes, it was not necessary to capture all trials that
had been conducted using cohorts or routinely collected
data, and we believe that we were able to capture a signif-
icant number of important trial reports and method-
ology papers that served as a basis for the development of
our extension. A third is that the CONSORT-ROUTINE
group predominantly consisted of members from high-
income countries, which might have led to decreased
applicability of the checklist for trials conducted in other
settings. Finally, as with all reporting guidelines, ours will
require re-evaluation and revisions over time to ensure
thatitis kept up to date with evolving research and knowl-
edge on these trail designs.

CONCLUSION

CONSORT-ROUTINE has now been developed and can be
used to support comprehensive reporting of RCTs conducted
using cohorts or routinely collected data. The extension
statement contains minimum requirements of reporting that
we encourage researchers to report. A baseline assessment of
the completeness and reporting of these trial designs is being
conducted, and the impact of the extension will be assessed
in the coming years. While we anticipate that CONSORT-
ROUTINE may need to be updated with the evolution of
research methods, we hope the guideline will improve the
reporting of RCTs conducted using cohorts and routinely
collected data, enhance their interpretability and credibility
of their results, improve their reproducibility, indirectly facil-
itate their robust design and conduct and lead to improved
patient care.

Author affiliations

1Lady Davis Institute for Medical Research, Jewish General Hospital, Montreal,
Québec, Canada

“Behavioural Science Institute, Clinical Psychology, Radboud University, Nijmegen,
Netherlands

*National Perinatal Epidemiology Unit Clinical Trials Unit, Nuffield Department of
Population Health, University of Oxford, Oxford, UK

“Center for Research on Population and Health, Faculty of Health Sciences,
American University of Beirut, Ras Beirut, Lebanon

SInstitute of Applied Health Sciences, School of Medicine, Medical Sciences and
Nutrition, University of Aberdeen, Aberdeen, UK

®Basel Institute for Clinical Epidemiology and Biostatistics, Department of Clinical
Research, University Hospital Basel, University of Basel, Basel, Switzerland
"Faculty of Health, Department of Cardiology, Orebro University, Orebro, Sweden
8Department of Family Medicine, Western University, London, Ontario, Canada
°IC/ES Western, London, Ontario, Canada

10Centre for Clinical Trials and Methodology, Barts Institute of Population Health
Science, Queen Mary University, London, UK

"'Department of Psychology, McGill University, Montreal, Quebec, Canada
"2Faculty of Epidemiology and Population Health, London School of Hygiene and
Tropical Medicine, London, UK

*Department of Pediatrics and School of Epidemiology and Public Health, University
of Ottawa, Ottawa, Ontario, Canada

"ICES uOttawa, Ottawa, Ontario, Canada

"SChildren's Hospital of Eastern Ontario Research Institute, Ottawa, Ontario, Canada
'6Department of Health Research Methods, Evidence, and Impact, McMaster
University, Hamilton, Ontario, Canada

""Health Services Research Unit, University of Aberdeen, Aberdeen, UK

16

Imran M, et al. BMJ Open 2021;11:¢049093. doi:10.1136/bmjopen-2021-049093



‘BLibrary Services, Children’s Hospital of Eastern Ontario, Ontario, Ottawa, Canada
"%Department of Cardiology, Clinical Sciences, Lund University, Lund, Sweden
2yniversity Medical Center Utrecht, Utrecht, Netherlands

AUniversity of Utrecht, Utrecht, Netherlands

Z(entre for Journalology, Clinical Epidemiology Program, Ottawa Hospital Research
Institute, Ottawa, Ontario, Canada

INSERM, Paris, France

%Centre d’Epidémiologie Clinique, Hopital Hotel Dieu, Assistance Publique—Hdpitaux
de Paris, Paris, France

SFaculté de Médecine, Université Paris Descartes, Sorbonne Paris Cité, Paris,
France

%3chool of Health and Related Research, University of Sheffield, Sheffield, UK
ZDepartment of Psychiatry, Dalhousie University, Halifax, Nova Scotia, Canada
%Scleroderma Society of Ontario, Hamilton, Ontario, Canada

#Scleroderma Canada, Hamilton, Ontario, Canada

9British Medical Journal, London, UK

*'York Trials Unit, Department of Health Sciences, University of York, York, UK
*2Neonatal Medicine, School of Public Health, Faculty of Medicine, Imperial College
London, London, UK

3Nottingham Clinical Trials Unit, University of Nottingham, Nottingham, UK
%Departments of Psychiatry; Epidemiology, Biostatistics and Occupational Health;
Medicine; and Educational and Counselling Psychology; and Biomedical Ethics Unit,
McGill University, Montreal, Quebec, Canada

Correction notice This article has been corrected since it was published. Deatils
regarding final CONSORT-ROUTINE checklist under section Project phase 5:
publication, dissemination and implementation has been corrected.

Twitter Lars G Hemkens @LGHemkens, Eric | Benchimol @ericbenchimol, Margaret
Sampson @msampso, David Moher @dmoher and Chris Gale @DrCGale

Contributors MI, LK, OF, LGH, MZ, CR, SML, DM, MSam, CG, EJ and BDT were
involved in initial phases of study conception, design of the search strategy and
development of conceptual frameworks. SJM, KAM, DBR, EIB, LT, MKC, DE, HMV, IB,
PR, JN, RU, MSau, JF and DT provided regular feedback on each of these steps. Mi
wrote the first draft with LK and BDT. All authors made provided critical revisions to
the development of this manuscript and approved the final version.

Funding The development of CONSORT-ROUTINE was supported by the Canadian
Institutes of Health Research (CIHR; PJT156172; PCS-161863), and the UK National
Institute of Health Research (NIHR) Clinical Trials Unit Support Funding — Supporting
efficient/innovative delivery of NIHR research (Principal Investigator (Pl): EJ,

co-Pl: CG). DBR was supported by a Vanier CIHR Graduate Scholarship; SML was
supported by a Wellcome Senior Clinical Fellowship in Science (205039/2/16/2);
EIB was supported by a New Investigator Award from CIHR, the Canadian
Association of Gastroenterology and Crohn’s and Colitis Canada, and the Career
Enhancement Program of the Canadian Child Health Clinician Scientist Program;
RU was supported by the Canada Research Chairs Program (Award #231397); CG
was supported by the UK Medical Research Council through a Clinician Scientist
Fellowship; and BDT was supported by a Tier 1 Canada Research Chair, all outside
of the present work.

Disclaimer The views expressed are those of the authors and not necessarily
those of the NHS, the NIHR or the Department of Health and Social Care.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the
article or uploaded as supplemental information.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any

purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Ole Frobert http://orcid.org/0000-0002-5846-345X
Danielle B Rice http://orcid.org/0000-0001-5615-7005
Sinéad M Langan http://orcid.org/0000-0002-7022-7441
David Moher http://orcid.org/0000-0003-2434-4206
Chris Gale http://orcid.org/0000-0003-0707-876X

Brett D Thombs http://orcid.org/0000-0002-5644-8432

REFERENCES

1 Altman DG. Transparent reporting of trials is essential. Am J
Gastroenterol 2013;108:1231-5.

2 Turner L, Shamseer L, Altman DG, et al. Consolidated standards of
reporting trials (CONSORT) and the completeness of reporting of
randomised controlled trials (RCTs) published in medical journals.
Cochrane Database Syst Rev 2012;11:MR000030.

3 Cobo E, Cortés J, Ribera JM, et al. Effect of using reporting
guidelines during peer review on quality of final manuscripts
submitted to a biomedical journal: masked randomised trial. BMJ
2011;343:d6783.

4 Moher D, Jones A, Lepage L. Consolidated standards for reporting
of trials). Use of the CONSORT statement and quality of reports of
randomized trials: a comparative before-and-after evaluation. JAMA
2001;285:1992-5.

5 Schulz KF, Altman DG, Moher D. Statement: updated guidelines for
reporting parallel group randomised trials. BMJ 2010;2010:c332.

6 Juszczak E, Altman DG, Hopewell S, et al. Reporting of multi-arm
parallel-group randomized trials: extension of the CONSORT 2010
statement. JAMA 2019;321:1610-20.

7 Campbell MK, Elbourne DR, Altman DG, et al. CONSORT statement:
extension to cluster randomised trials. BMJ 2004;328:702-8.

8 Eldridge SM, Chan CL, Campbell MJ, et al. CONSORT 2010
statement: extension to randomised pilot and feasibility trials. BMJ
2016;355:i5239.

9 Zwarenstein M, Treweek S, Gagnier JJ, et al. Improving the reporting
of pragmatic trials: an extension of the CONSORT statement. BMJ
2008;337:a2390.

10 Anderson GL, Burns CJ, Larsen J, et al. Use of administrative data to
increase the practicality of clinical trials: insights from the women’s
health Initiative. Clin Trials 2016;13:519-26.

11 James S, Frébert O, Lagerqvist B. Cardiovascular registries: a novel
platform for randomised clinical trials. Heart 2012;98:1329-31.

12 James S, Rao SV, Granger CB. Registry-based randomized clinical
trials-a new clinical trial paradigm. Nat Rev Cardiol 2015;12:312-6.

13 Relton C, Torgerson D, O’Cathain A, et al. Rethinking pragmatic
randomised controlled trials: introducing the "cohort multiple
randomised controlled trial" design. BMJ 2010;340:c1066.

14 van Staa T-P, Dyson L, McCann G, et al. The opportunities and
challenges of pragmatic point-of-care randomised trials using
routinely collected electronic records: evaluations of two exemplar
trials. Health Technol Assess 2014;18:1-146.

15 Morrato EH, Elias M, Gericke CA. Using population-based routine
data for evidence-based health policy decisions: lessons from three
examples of setting and evaluating national health policy in Australia,
the UK and the USA. J Public Health 2007;29:463-71.

16 Moskowitz A, Chen KP, Cooper AZ, et al. Management of atrial
fibrillation with rapid ventricular response in the intensive care
unit: a secondary analysis of electronic health record data. Shock
2017;48:436-40.

17 Hemkens LG, Saccilotto R, Reyes SL, et al. Personalized prescription
feedback to reduce antibiotic overuse in primary care: rationale and
design of a nationwide pragmatic randomized trial. BMC Infect Dis
2016;16:421.

18 Mc Cord KA, Ewald H, Ladanie A, et al. Current use and costs of
electronic health records for clinical trial research: a descriptive
study. CMAJ Open 2019;7:E23-32.

19 Wachtell K, Lagerqvist B, Olivecrona GK, et al. Novel trial designs:
lessons learned from thrombus aspiration during ST-segment
elevation myocardial infarction in Scandinavia (TASTE) trial. Curr
Cardiol Rep 2016;18:11.

20 Benchimol El, Smeeth L, Guttmann A, et al. The REporting of studies
conducted using observational routinely-collected health data
(RECORD) statement. PLoS Med 2015;12:e1001885.

21 Hemkens LG, Benchimol El, Langan SM, et al. The reporting of
studies using routinely collected health data was often insufficient. J
Clin Epidemiol 2016;79:104-11.

Imran M, et al. BMJ Open 2021;11:¢049093. doi:10.1136/bmjopen-2021-049093

17


https://twitter.com/LGHemkens
https://twitter.com/ericbenchimol
https://twitter.com/msampso
https://twitter.com/dmoher
https://twitter.com/DrCGale
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-5846-345X
http://orcid.org/0000-0001-5615-7005
http://orcid.org/0000-0002-7022-7441
http://orcid.org/0000-0003-2434-4206
http://orcid.org/0000-0003-0707-876X
http://orcid.org/0000-0002-5644-8432
http://dx.doi.org/10.1038/ajg.2012.457
http://dx.doi.org/10.1038/ajg.2012.457
http://dx.doi.org/10.1002/14651858.MR000030.pub2
http://dx.doi.org/10.1136/bmj.d6783
http://dx.doi.org/10.1001/jama.2019.3087
http://dx.doi.org/10.1136/bmj.328.7441.702
http://dx.doi.org/10.1136/bmj.i5239
http://dx.doi.org/10.1136/bmj.a2390
http://dx.doi.org/10.1177/1740774516656579
http://dx.doi.org/10.1136/heartjnl-2012-301727
http://dx.doi.org/10.1038/nrcardio.2015.33
http://dx.doi.org/10.1136/bmj.c1066
http://dx.doi.org/10.3310/hta18430
http://dx.doi.org/10.1093/pubmed/fdm065
http://dx.doi.org/10.1097/SHK.0000000000000869
http://dx.doi.org/10.1186/s12879-016-1739-0
http://dx.doi.org/10.9778/cmajo.20180096
http://dx.doi.org/10.1007/s11886-015-0677-6
http://dx.doi.org/10.1007/s11886-015-0677-6
http://dx.doi.org/10.1371/journal.pmed.1001885
http://dx.doi.org/10.1016/j.jclinepi.2016.06.005
http://dx.doi.org/10.1016/j.jclinepi.2016.06.005

22

23

24

25

26

27

28

29

Kwakkenbos L, Juszczak E, Hemkens LG, et al. Protocol for the
development of a CONSORT extension for RCTs using cohorts and
routinely collected health data. Res Integr Peer Rev 2018;3:9.
Moher D, Schulz KF, Simera |, et al. Guidance for developers of
health research reporting guidelines. PLoS Med 2010;7:e1000217.
Kwakkenbos L, Imran M, McCall SJ, et al. Consort extension for the
reporting of randomised controlled trials conducted using cohorts
and routinely collected data (CONSORT-ROUTINE): checklist with
explanation and elaboration. BMJ 2021;373:n857.

Equator Network. Available: http://www.equator-network.org/library/
reporting-guidelines-under-development/ [Accessed 2 Nov 2020].
Relton C, Burbach M, Collett C, et al. The ethics of ‘Trials within
Cohorts’ (TwiCs): 2nd international symposium. Trials 2017;18:1-10.
von EIm E, Altman DG, Egger M, et al. Strengthening the reporting
of observational studies in epidemiology (STROBE) statement:
guidelines for reporting observational studies. BMJ 2007;335:806-8.
Kwakkenbos L, Imran M, McCord KA, et al. Protocol for a scoping
review to support development of a CONSORT extension for
randomised controlled trials using cohorts and routinely collected
health data. BMJ Open 2018;8:€025266.

Trevelyan EG, Robinson PN. Delphi methodology in health research:
how to do it? Eur J Integr Med 2015;7:423-8.

30

31

32

33

34

35

36

Okoli C, Pawlowski SD. The Delphi method as a research tool:

an example, design considerations and applications. Inf Manage
2004;42:15-29.

Hasson F, Keeney S, McKenna H. Research guidelines for the Delphi
survey technique. J Adv Nurs 2000;32:1008-15.

McCall SJ, Imran M, Hemkens LG. A review of randomised controlled
trials conducted using electronic health records with an assessment
of completenessand transparency of reporting: study protocol, 2019.
Available: https://osf.io/p6wad/ [Accessed 2 Nov 2020].

Mc Cord KA, Imran M, McCall SJ. Systematic analysis of the
reporting transparency and completeness of randomized controlled
trials using registries: a protocol, 2019. Available: https://osf.io/x75gf/
[Accessed 2 Nov 2020].

Imran M, Mc Cord KA, McCall SJ. Protocol for a completeness

and transparency of reporting study of randomised controlled trials
conducted using administrative databases, 2019. Available: https://
osf.io/dp23x/ [Accessed 2 Nov 2020].

Agha RA, Fowler AJ, Rajmohan S, et al. Preferred reporting

of case series in surgery; the PROCESS guidelines. Int J Surg
2016;36:319-23.

Vohra S, Shamseer L, Sampson M, et al. CONSORT extension for
reporting N-of-1 trials (CENT) 2015 statement. BMJ 2015;350:h1738.

18

Imran M, et al. BMJ Open 2021;11:¢049093. doi:10.1136/bmjopen-2021-049093


http://dx.doi.org/10.1186/s41073-018-0053-3
http://dx.doi.org/10.1371/journal.pmed.1000217
http://www.equator-network.org/library/reporting-guidelines-under-development/
http://www.equator-network.org/library/reporting-guidelines-under-development/
http://dx.doi.org/10.1186/s13063-017-1961-0
http://dx.doi.org/10.1136/bmj.39335.541782.AD
http://dx.doi.org/10.1136/bmjopen-2018-025266
http://dx.doi.org/10.1016/j.eujim.2015.07.002
http://dx.doi.org/10.1016/j.im.2003.11.002
http://www.ncbi.nlm.nih.gov/pubmed/11095242
https://osf.io/p6wa4/
https://osf.io/x75gf/
https://osf.io/dp23x/
https://osf.io/dp23x/
http://dx.doi.org/10.1016/j.ijsu.2016.10.025
http://dx.doi.org/10.1136/bmj.h1738

	Methods and results used in the development of a consensus-­driven extension to the Consolidated Standards of Reporting Trials (CONSORT) statement for trials conducted using cohorts and routinely collected data (CONSORT-­ROUTINE)
	Abstract
	Background﻿﻿
	Methods
	Project phase 1: project launch, establishment of team and funding
	Need for the guideline and literature review
	Project launch and identification of CONSORT-ROUTINE project members
	Rationale for developing one checklist versus four different checklists for trials conducted using cohorts, registries, EHRs and administrative databases
	Funding

	Project phase 2: scoping review
	Project phase 3: Delphi study
	Project phase 4: in-person consensus meeting and development of checklist publication
	Project phase 5: publication, dissemination and implementation
	Patient and public involvement

	Results
	Stage 2: scoping review and initial long list of potential items
	Cohorts
	Registries
	Electronic health records
	Administrative databases

	Delphi study results
	Round 1
	Round 2
	Round 3

	In-person consensus meeting
	CONSORT-ROUTINE pilot test

	Discussion
	Conclusion
	References


