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Abstract

Background: Methodological and reporting assessment tools have been developed which allow us to investigate the core out-
come set development process Objective: To characterise core outcome sets relevant to women’s and newborn health and assess
methodological and reporting quality. Search Strategy: Systematic search using the Core Outcome Measures in Effectiveness
Trials (COMET) and the Core Outcomes in Women’s and Newborn Health (CROWN) Initiative databases from inception to
March 2020. Selection Criteria: Registered, progressing, and completed core outcome sets. Data Collection and analysis: De-
scriptive summaries of characteristics and results. Published protocols were assessed using the Core Outcome Set-STAndardised
Protocol Items (COS-STAP). Completed core outcome sets were evaluated using COS-STAD (standards for development) and
COS-STAR (standards for reporting). Main Results: Eighty studies were identified. Twenty-four studies had published a pro-
tocol; four (17%) met all COS-STAP criteria. This was primarily due to poorly defined steering groups and lack of discussion
around the potential impact of attrition. Thirty-nine systematic reviews characterized inconsistency in outcome reporting.
Twenty studies published a core outcome set development process with four (20%) and three (15%) meeting COS-STAD and
COS-STAR recommendations respectively, largely due to variation in patient involvement, outcome selection and the Delphi
process Conclusions: Future core outcome set developers should actively engage with the methodological and reporting criteria
to enhance the quality of their studies. Clarity is also required within the assessment guidelines as to how these issues should
be adequately addressed. We have identified 5 key areas for improvement for future core outcome set developers and wider
stakeholders

INTRODUCTION

Clinical trials are undertaken in a range of settings and populations to support evidence-based practice.(1)
The reporting of standardised outcome measures facilitates comparisons between trials.(2) Outcome selection
however varies widely between trials and few outcomes reflect the perspectives of and are directly relevant
to trial participants.(3) The development of Core Outcome Sets (COS) has been encouraged to address
these issues, identifying minimum outcomes recommended for routine measurement and reporting in clinical
trials and systematic reviews in shared areas, whilst allowing researchers to add further outcomes to address
specific questions.(2) Core outcome sets include outcomes, or domains, to be measured in clinical trials, and
recommendations for which instruments should be used, and when, to quantify domains.(4, 5)
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The Core Outcome Measures for Effectiveness Trials (COMET) initiative, established in 2010, supports COS
developers by providing methodological guidelines and hosting a repository of COS studies.(6-8) Guide-
lines recommend consensus science methods engaging diverse stakeholders including health professionals,
researchers and patients, aiming to improve the inclusion of patient centred outcomes, reduce selective out-
come reporting and facilitate prospective analysis.(2, 9, 10) The process typically involves 6 stages: (1)
defining COS scope (2) COMET registration, avoiding duplication (3) protocol development (4) systematic
review of outcome measures followed by Delphi process to refine core outcomes (5) implementation.

Over 80 specialty journals, including BJOG: An InternationalJournal of Obstetrics and Gynaecology , have
come together within the Core Outcomes in Women’s and Newborn Health (CROWN) initiative to support
researchers to develop, disseminate, and implement COS.(11, 12) As interest has grown in this area, variable
quality has been noted in the development and reporting of COS.(9) In response, standards have been devel-
oped through Delphi processes with COS developers, journal editors and patient and public representatives.
These propose minimum expectations for methodological and reporting quality for COS, promoting research
integrity and transparency.(13) The Core Outcome Set-STAndardised Protocol (COS-STAP) specify proto-
col methods,(13) the Core Outcome Set STAndards for Development (COS-STAD) identifies methodological
standards,(14) and the Core Outcome Set STAndards for Reporting (COS-STAR) identifies reporting stan-
dards of completed COS.(15)

A review of the COMET and CROWN databases in 2017 identified COS development studies relevant to
women’s and newborn health.(11) Since then, there has been rapid expansion of the COMET database and
the introduction of quality standards.(13-15) The aim of this study was to review women’s and newborn
health COS registered with the COMET or CROWN initiative, evaluate methodological and reporting quality
and consider how COS development may be improved.

METHODS

Sources

We reviewed all studies registered with the COMET and CROWN initiatives from inception (2010) through
to March 2020 (figure 1). COMET is a registry of COS studies, including citations to relevant protocols, sys-
tematic reviews, and completed core outcome sets. Studies are categorised by pre-defined ‘disease categories’
or ‘disease names.’ We included all disease categories to identify all studies related to women’s and neonatal
health. The register is maintained by searches of the Cochrane Methodology Register, MEDLINE, and Sco-
pus, with core outcome developers also encouraged to register prospectively.(7, 12) The CROWN initiative
maintains an informal database which encourages core outcome developers to register their study.(12)

Study selection

Inclusion criteria for the study required studies to be relevant to women’s or newborn health (defined as the
first 28 days after birth). All stages of COS development were eligible, including registered entries, protocols,
systematic reviews or published COS. In the COMET database, studies can be registered either as a COS
development process or as a standalone systematic review, exploring outcome reporting across systematic
reviews, randomized trials, observational studies, or qualitative studies. These systematic reviews may or
may not be part of an overall core outcome study. We included all studies registered as part of a COS or
systematic review. Entries from the previous systematic review(11) were identified and progression from
their status was explored from protocol to systematic review to core outcome set publication.

Two authors (KG & BD) independently screened all eligible records based on title and summary in the
general information section of the COMET database and the title and description on the CROWN database.
Any discrepancies were resolved through discussion between authors and retrieval of the full text article if
the summary or discussion were unclear. For all studies meeting the inclusion criteria, full text articles were
retrieved, where available.

Data extraction and quality assessment

2
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Two authors independently screened all entries (KG and BD). Where protocols had been published, study
characteristics, proposed methodology and consensus methods were recorded. The quality of published
COS protocols was assessed using the COS-STAP.(13) Where authors had published systematic reviews, the
study characteristics, methodology and results were collated. If a COS was published, study characteristics,
methodology for potential core outcome identification, consensus methods used to determine final COS were
collated. The methodological and reporting quality of the COS development process was assessed using the
COS-STAD and the COS-STAR.(14, 15). A green rating was given when all criteria in the specific domain
were achieved, red where they were not fulfilled and yellow if fulfilment was unclear. Emails were sent to
registered authors if no publications could be found to identify potential grey literature, or if the milestones
proposed by the authors during the COMET initiative registration process had passed.

Descriptive analysis

Descriptive statistics were performed to characterize registry entries, protocols, systematic reviews, and
COS development studies, mapping their characteristics, methods, results, and reporting quality. The review
was reported in accordance with PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analysis).(16)

RESULTS

Eighty COS development studies were identified (table S1). Of these, all were registered with COMET and
43 (54%) had parallel registrations with CROWN (figure 1). Two further systematic reviews were registered
with CROWN only.

Forty-three (54%) of the registrations represented areas of pregnancy and childbirth, 15 (19%) benign gy-
naecology and subfertility, 11 (14%) newborn and neonatal health, and 11 (14%) oncology.

Since the previous systematic review(11), 17 protocols, 19 systematic reviews and 16 COS had been pub-
lished. Of seven previously identified protocols, four had published a COS development study.(17-20) Overall
publications had increased in all areas of women’s, newborn and neonatal health (figure 2).

Published protocols

Twenty-four protocols outlining COS development studies were identified (table S2)(21-44) including: 14
(58%) in pregnancy and childbirth, 3 (13%) benign gynaecology and subfertility, 6 (25%) newborn and
neonatal health and 1 (4%) in oncology (table S2). The scope of the proposed COS including the health
condition, population, intervention and setting was clearly specified in 20 (83%). Ten (42%) identified
the steering group for the protocol. Twenty-one (87%) described their intention to carry out a systematic
review of published research to identify potential core outcomes; three (13%) referred to already completed
systematic reviews. Eight (33%) described the use of qualitative methods to identify potential core outcomes:
6 described interviews or focus groups alongside qualitative reviews and 2 proposed only qualitative reviews.
Eleven (46%) protocols discussed the impact of missing data and/or attrition bias. All intended to identify
core outcomes using a modified Delphi method and 23 proposed a consensus development meeting (96%).
Overall, only four protocols (17%) completely fulfilled COS-STAP criteria (table S3).

Systematic reviews characterizing the inconsistency in outcome reporting

Thirty-nine systematic reviews characterizing the inconsistency in outcome reporting were identified (table
S4)(45-83) including: 16 (41%) in benign gynaecology and subfertility, 12 (31%) in pregnancy and childbirth,
6 (15%) in newborn and neonatal health and five (13%) in oncology. Of these, 25 (64%) were included as
part of COS development and the remaining 14 registered as standalone reviews (table S5). The variation in
outcome reporting was considerable: for example, a review of intrauterine growth restriction trials identified
238 outcomes and a review of bladder pain syndrome trials identified only five.(46, 58)

Published core outcome sets

Twenty completed COS development studies were identified (table S6) (17-20, 84-99) including: 13 (65%)
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in pregnancy and childbirth, 3 (15%) in newborn and neonatal health, 2 (10%) in benign gynaecology and
subfertility and 2 (10%) in oncology. Sixteen studies (80%) were developed in an international context. All
used the modified Delphi method to identify core outcomes. Delphi survey participants included healthcare
professionals (range 34–154 participants), researchers (range 0-53), and patients (range 0–244 participants).
Total number of participants included in the Delphi process ranged from 24 to 412. Twelve (60%) studies
discussed the limitation of attrition bias, 2 comparing the mean results of non/responders between rounds
to determine effect and 1 performed an attrition analysis to determine effect. Seventeen (85%) arranged
consensus development meetings to finalize the core outcome set. Consensus meeting participants included
healthcare professionals (range 5–17 participants), researchers (range 2-10), and patients (range 2–10 par-
ticipants). All publications identified the study as a COS development process; the COMET registration
number allowing researchers to identify the study within the database was stated in 15 (75%). Fifteen
(75%) clearly defined their scope, including the health condition, intervention and setting for which the
core outcome set was applied. Thirteen (65%) adequately described their methods identifying potential core
outcomes; deviations from the protocol were reported in six (30%). Eighteen (90%) involved patients and
or patient representatives as stakeholders in the consensus process. Four (20%) used qualitative research
methods (interviews or systematic reviews) to explore the views of patients when generating the initial list
of outcomes for inclusion in the consensus process. The number of outcomes entered into the Delphi process
ranged from 15 to 263, with final number of core outcomes ranging from six to 48. Overall four COS (20%)
fulfilled full criteria for COS-STAD and three (15%) for COS-STAR. (table S3)

DISCUSSION

Main findings

Eighty COS studies have been registered covering a wide range of clinical issues in women’s and neonatal
health. Only a minority (30%) had published a protocol and of these only 17% were assessed to meet all
COS-STAP criteria. Twenty COS have been completed; only four and three met the COS-STAD and COST-
STAR recommendations respectively. Studies where criteria were not met were primarily due to variation
in patient engagement, outcome selection and the Delphi process.

Strengths and limitations

The strengths of this systematic review include its comprehensive search strategy and design ensuring the
study selection, data extraction, and methodological and reporting quality assessment were conducted in-
dependently by two authors. It is limited however by restricting the search strategy to two databases. We
contacted all registered study authors and found no additional publications. There are no established cri-
teria to assess the usability of completed outcome sets. No decisions about the usability, feasibility, and
applicability can therefore be made.

Interpretation

Women’s and newborn health research often involves the engagement of women, partners, and families
in challenging circumstances. Care is required to ensure that core outcomes have relevance to the lived
experience of patients and families involved, alongside the key scientific questions posed. As clinical trials
do not always capture and / or publish these patient important outcomes, the use of systematic reviews
alone cannot be solely relied upon to generate potential outcomes for the Delphi process.(100) Qualitative
methods are therefore recommended to capture these outcomes and enhance research quality and the prospect
of implementation success.(7, 14, 101-103) In our review only four of the identified studies used qualitative
methods alongside systematic reviews of trial outcomes to explore patient and family perspectives when
generating outcomes to consider. Despite this, the majority of studies included patients and representatives
in the Delphi process. Only initiating involvement at this point, however, risks missing the relevance to the
lived experience of participants, suggesting that researchers are uncertain how to optimise engagement so
they can constructively contribute to the COS.(104) Funding limitations may also influence researchers use
of interviews in COS development, as can be time and resource intensive.(103) Whilst the use of qualitative
methods is strongly advocated, there is currently also minimal evidence to support any impact upon final

4
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core outcome selection. Research is required to explore this impact and provide clarity around the use of
patient and public involvement in core outcome set development and encourage researchers to engage with
this process.

Less than half of the studies identified in our review clarified stakeholder involvement in the core outcome
development process.(14) We also observed that all consensus processes were undertaken in English, despite
representation from international participants in the Delphi process. The involvement of global stakeholders,
including patient and public as research partners, has potential implications for increased global participation
and subsequent uptake in non-English speaking countries. The feasibility and of global acceptability of COS
needs further exploration, however, to develop guidance for researchers which inform stakeholder selection
and expectations regarding geographical representation.

Wide variation was also found in the number of outcomes selected for the Delphi process (15 - 263) the
number of participants involved (24 - 412). and the resulting number of outcomes in the final core outcome
set (6 - 48). The range of outcomes/statements entered into the consensus process may affect attrition;
long and complex rounds may deter participation however reducing statements to minimise attrition may
introduce bias to the study.(105, 106) Too large or small panel size may also result in smaller response
rates or few participants in the final rounds; previous reviews of Delphi studies have shown that increasing
panel size does not improve results .(106-109) Arguably a more effective approach is to consider balanced
stakeholder representation to ensure all views are captured and considered.(110)

The majority of protocols did not address attrition bias or panel size. Published COS development studies
shared little information regarding which stakeholder groups had the highest attrition levels or the effect of
attrition bias.(111). Published standards for protocol development and COS reporting suggest attrition bias
is discussed as a potential limitation where relevant, however clearer examples of the impact of attrition bias
upon the degree of consensus and the reasons for participant withdrawal would be valuable.(13, 15)

The number of outcomes contributing to the final core outcome set will vary, which may impact on im-
plementation. A balance has to be struck between larger outcome sets and the use of broad domains to
summate areas, particularly when definitions may vary between populations or settings. There is also a risk
that broad domains may be unhelpful in meta-analysis. The uptake of COS may provide insight into the
impact of the wide variation in outcome set size on both clinical and research implementation. Where COS
include a large number of outcomes or when outcome domains are included, further refinement is required
to ensure they can be implemented within future research.

Whilst this review has not specifically addressed implementation or on-going clinical relevance, they are
important considerations when examining COS success. Discussion on implementation was limited and no
study discussed the assessment of on-going clinical relevance of the COS. These aspects could be explored
through engagement with colleagues and routine re-examination of and citation in published protocols,
randomised trials, systematic reviews and prospective registry records. Objectively demonstrating the uptake
of COS in this way can quantify their contribution to improving the value of future research, and researchers
should commit to supporting this implementation as part of the core outcome development process.

CONCLUSION

Methodological and reporting quality of COS studies remains subject to variation. This is most frequent
in the involvement of patients as research partners, outcome selection and the Delphi process. There is a
clear need for further methodological research within COS development studies to determine the impact
of qualitative research, the feasibility and acceptability of global COS, and attrition bias upon the degree
on consensus. Clarification on these issues will help to promote the research integrity of COS development
studies. The importance of implementation of COS also requires attention, including the impact and on-
going relevance of the final number of core outcomes on uptake in clinical practice. Clarification on these
areas will allow future core outcome set developers to actively engage with published methodological and
reporting criteria and enhance the quality and ultimate success of their studies.
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Recommendations for future core outcome set developers and wider stakeholders

1. Core outcome set developers should integrate methodological research into their studies to help deter-
mine the impact of qualitative methods upon final core outcome set development

2. The feasibility and of global acceptability of core outcome sets needs further exploration to develop
guidance for researchers which inform stakeholder selection and expectations regarding geographical
representation.

3. When discussing the Delphi survey, attrition should be clearly reported for individual stakeholder
groups, the reasons for participant withdrawal described, and the impact of attrition bias upon the
degree of consensus considered

4. Where core outcome sets include a large number of outcomes or when outcome domains are included,
further refinement is required to ensure they can be implemented within future research.

5. Core outcome set developers should commit to supporting the implementation of their core outcome
sets, including engaging with research funding organizations, individual researchers, and systematically
examining prospective registry records, protocols, and published research.
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