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Abstract

Background: Systematic reviews often conclude low confidence in the results due to heterogeneity in the reported
outcomes. A Core Outcome Set (COS) is an agreed standardised collection of outcomes for a specific area of health.
The outcomes included in a COS are to be measured and summarized in clinical trials as well as systematic reviews to
counteract this heterogeneity.

Aim: The aim is to identify, compile and assess final and ongoing studies that are prioritizing outcomes in the area of
pregnancy and childbirth.

Methods: All studies which prioritized outcomes related to pregnancy and childbirth using consensus method,
including Delphi surveys or consensus meetings were included. Searches were conducted in Ovid MEDLINE, EMBASE,
PsycINFO, Academic Search Elite, CINAHL, SocINDEX and COMET databases up to June 2021.

For all studies fulfilling the inclusion criteria, information regarding outcomes as well as population, method, and
setting was extracted. In addition, reporting in the finalized studies was assessed using a modified version of the Core
Outcome Set-STAndards for Reporting.

Results: In total, 27 finalized studies and 42 ongoing studies were assessed as relevant and were included. In the
finalized studies, the number of outcomes included in the COS ranged from 6 to 51 with a median of 13 outcomes.
The majority of the identified COS, both finalized as well as ongoing, were relating to physical complications during
pregnancy.

Conclusion: There is a growing number of Core Outcome Set studies related to pregnancy and childbirth. Although
several of the finalized studies follow the proposed reporting, there are still some items that are not always clearly
reported. Additionally, several of the identified COS contained a large number (n >20) outcomes, something that
possibly could hinder implementation. Therefore, there is a need to consider the number of outcomes which may be
included in a COS to render it optimal for future research.
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Background

Well- designed and conducted clinical trials, mainly ran-
domised controlled trials (RCTs), are used to establish
the effectiveness of different interventions through com-
parison of outcomes. However, when research results are
later synthesised in systematic reviews, it becomes clear
that studies often overlook outcomes of importance to
patients, that different outcomes are assessed and that
different methods or timepoints for assessment are used.
This has a negative impact on the certainty of the find-
ings in systematic reviews, thus contributing to research
waste. As a result, the scientific evidence to support
many treatment procedures is attenuated [1, 2].

To overcome these problems, the core selection of out-
comes and measurement properties in studies need to
be standardised. Described and promoted by the Core
Outcome Measures in Effectiveness Trials (COMET)
initiative group in 2010, Core Outcome Sets (COS) have
increasingly been developed for various conditions over
time. According to COMET “A COS is a minimum set of
outcomes to be selected, measured, and reported in tri-
als of a specific condition” [3]. These are typically devel-
oped by identifying and describing the outcomes used in
current research (primary studies as well as systematic
reviews) and then allowing stakeholders to prioritize
among these outcomes by using a consensus process.
When a COS has been agreed on, the purpose is that
researchers use it in all studies within that condition,
adding further outcomes if they wish.

The aim of developing and implementing COS is that
the results of various studies will be more readily compa-
rable and collated, reinforcing the basis of decisions, to
benefit patients and healthcare personnel.

In the research fields of women’s health and neonatal
health, an international network, called CoRe Outcomes
in Women’s and Newborn health (CROWN), has been
established [4]. It is led by journal editors, and aims to
address the widespread, unwarranted variation in report-
ing of outcomes, which makes comparison between
and combination of results across studies difficult, if
not impossible. This initiative might explain the rather
large production of COS in this area. This was also illus-
trated in a previous systematic review with focus on COS
related to the health of women and new-born published
in 2017 [5]. This review identified four finalized COS
and an additional 49 ongoing COS, thus motivating an
updated systematic review to investigate any new activity
on the topic.

The aim of this article is to systematically identify and
describe ongoing and finalized COS projects (including
all projects where outcomes where prioritized), within
the field of pregnancy and childbirth.
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Methods

The study consisted of a systematic literature review
undertaken to analyse and summarize ongoing and final-
ized COS projects (including all projects where outcomes
where prioritized), within the area of pregnancy and
childbirth. The literature search was conducted in June
2019, and an updated search was conducted in June 2021.

Protocol and registration
This manuscript is an updated version of a governmental
report published by SBU 2020 [6].

A project plan was established a priori and registered at
SBU, the PROSPERO database (CRD420201490792020)
[7] as well as the COMET database [8]. This systematic
review was conducted and reported in accordance with
the PRISMA statement [9].

Eligibility criteria

The criteria for eligibility were outlined according to the
PICOS model (Population, Intervention, Comparator,
Outcome and Study design) and included the following
characteristics:

Population

Pregnant women, women during labour and birth,
women who suffer from an injury or other complica-
tions related to childbirth, women or men suffering from
a mental health disorder during pregnancy or during or
after childbirth.

Intervention
No restriction.

Control
Not applicable.

Outcome
A list of outcomes included in the COS.

Study design

Ongoing or finalized original studies where outcomes
were prioritized using some form of consensus. No
restriction applied to publication status.

Language
English and Scandinavian languages.

Exclusion criteria
+ Systematic reviews of outcomes

+ Qualitative studies identifying important outcomes,
without any form of prioritization
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« COS studies focusing only on the child (no outcomes
related to the women)

« COS studies relating to interventions/conditions
prior to pregnancy, such as in vitro fertilization, con-
traceptives use etc.

Information sources and search strategy

Studies were identified by searching electronic databases
and by scanning the reference lists of studies meeting the
eligibility criteria. The electronic databases MEDLINE,
Embase, PsycINFO, Academic Search Elite, CINAHL
with Full Text and SocINDEX with Full Text and the Core
Outcome Measures in Effectiveness Trials (COMET)
Initiative database were searched up to June 2021. Elec-
tronic searches were conducted using a combination of
medical subject headings (MeSH) and relevant text word
terms related to the population, in combination with dif-
ferent terms related to Core Outcome Set. (For detailed
information about the search strategies, Additional file 1)
In addition, the CROWN website was hand searched [4].

Identification of studies

Two reviewers (MO and CH) independently screened
the titles and abstracts for eligibility. The abstracts were
screened and rated using the scanning tool Rayyan,
available online [10]. Full text articles were retrieved
and reviewed to determine eligibility, independently
and in duplicate by two authors (CH and MO). Disa-
greements were resolved by discussion. The reference
lists of studies meeting the eligibility criteria were
screened for additional relevant studies.

Description of methodology in included studies

In order to check the description of the methodology
in the included studies, a checklist was compiled using
the items from the COS-STAR reporting guide (Addi-
tional file 2). The COS-STAR is developed as a reporting
checklist and is not developed or validated as a quality
assessment tool [11]. However, no such tool exists, and
the project management team decided to use this exist-
ing reporting guide to investigate the COS. The involve-
ment of relevant stakeholders is an important feature of
COS development; therefore, one further question was
added to the checklist: “Are researchers as well as health-
care providers and patients included in the development
process?” (Additional file 2). Two of the authors (CH
and MO) independently reviewed the included articles
according to the checklist. Disagreements were resolved
by discussion.
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Data items

The following information was extracted from the
included trials: Population, intervention, setting for
intended use, consensus method, number and charac-
teristics of participants, number of outcomes at the start
of the project and number of outcomes in the final COS,
consensus criteria and the degree of compliance with
COS-STAR.

Data were extracted from each included study and
tabled by one reviewer. A second reviewer audited the
data extraction. Any disagreements were resolved by
discussion.

Since the results were not suitable for synthesis, the
included studies are described narratively.

Patient involvement

A patient representative with lived experience of birth
trauma, birth injury and postpartum depression (FT)
was included in the project management group to ensure
patient input into all aspects of the work.

Results

Eligible studies

The literature search yielded a total of 3334 citations:
after review of the abstracts, 154 were assessed in full.
Eighty-five studies which did not meet the inclusion cri-
teria were excluded, leaving 69 relevant studies. Of these,
27 [12-38] were finalized studies with prioritized out-
comes and 42 were COS protocols, where the final COS
was not yet published (Fig. 1) [39-80].

Information about the included finalized COS studies
is presented in Table 1 and the outcomes included in the
final COS are presented in Table S3. Excluded studies and
the reason for exclusion can be found in Table S1. Forty
of the 42 ongoing COS studies were identified through
the COMET database and a published full protocol was
identified for 14. The ongoing studies are described in
Table S2.

Published core outcome sets

In total, 19 of the finalized studies had COS development
as the main purpose [12, 15, 16, 18, 19, 22, 26, 30, 31, 34,
37, 38] (Table 1). Of the eight remaining included studies,
the main aim of the studies varied somewhat, but they all
included prioritization of outcomes [14, 17, 23, 24, 32,
33, 35, 36]. Two articles had as primary aim to prioritize
future research questions, including prioritizing the out-
comes to be measured [14, 36]. Two articles examined
which outcomes to include in a composite outcome and
other studies considered outcomes to be included and
assessed in clinical follow-up of patients or reporting to
registers [17, 23, 24, 32, 33, 35]. Six of the 27 studies were
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Records identified through
database searching

Additional records identified
through COMET database

3168

Records screened
3334

166

Excluded records

|

for eligibility
154

Full-text articles assessed

3180

Excluded articles

|

69

Eligible full-text articles

85

|

Finished COS
27

Fig. 1 Study flow diagram

|

Ongoing COS
42

not registered in the COMET databases (Table 1). Of
those registered only two did not yet provide a link to the
published paper [27, 37].

Of the finalized studies, all were published after 2007
and 67% were published during 2018-2021 (Fig. 2A). The
large number of ongoing COS projects identified indi-
cates a high degree of activity in the field.

Categorisation of studies (Fig. 2B), disclosed that most
COS, both finalized and ongoing, focus on pregnancy
and pregnancy-related complications and conditions.
There are few COS studies focusing on labour, birth and
physical conditions associated with giving birth. Also, a
limited number of studies, one finalized and two ongo-
ing, were identified relating to mental health during preg-
nancy or after childbirth [27, 39, 49]. Since the focus of
our review is Core Outcome Sets relating to pregnancy
and childbirth and not neonatal and fetal aspects only
a few finalized COS have been included which presents
both outcomes related to the women as well as the featus/
newborn. Therefore, the number of finalized COS relat-
ing to fetal/neonatal should be interpreted with caution.

And we are aware of at least two additional finalized COS
which were excluded from this review since the focus is
on the new-born [81, 82].

Use of method and representation

Most of the finalized studies described a 2 or 3 round
Delphi survey, followed by a face-to-face consensus
meeting to finalize the COS (Table 1). However, some
finalized studies included only Delphi surveys and one
study by Fiala et al. only undertook a consensus-meeting
(Table 1) [23].

The consensus criteria most commonly used for an
outcome to be included in the COS was the “70/15
rule” (more than 70% rates the outcome as critically
important and less than 15% rates it as not impor-
tant) (Table 1). The number of outcomes included
in the COS ranged between 6 and 51 with a median
number of 13 (Fig. 2C, Table 1). Only a few studies
had less than 10 outcomes in the final COS. Only one
study mentioned that a possible maximum limit to the
number of outcomes to be included in the COS had
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Fig. 2 Description of included final and ongoing COS studies. A Number of final COS studies by year of publication. B Number of final and ongoing
COS studies categorized by sub-topics and C Boxplot depiction of number of outcomes in the final COS (median 13 and mean 18). Data from
studies with the aim of prioritizing which outcomes to include in a composite outcome or only presenting the top outcomes in the COS are not
included in the boxplot

been determined or discussed in advance, in order to  technique” during the consensus meeting in order to
enable implementation and feasibility in research [27]. reduce the number of outcomes (Table 1) [20, 27-29,
Six studies described using a “modified nominal group 34, 37].
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Researchers were included in all identified studies and
healthcare personnel in the majority of them. Patients
were sometimes not included at all in the process or only
partly included [12-14, 16, 17, 23, 24, 31, 32, 35]. Some
examples of limited patient inclusion: Al Wattar et al.
[12] who used a separate survey consisting of only one
round for patients; Bunch et al. [17] where patients were
included in the Delphi survey, but not in the consensus
meeting and Bennet et al. [14] where two persons served
as proxies for patients. Most of the finalized studies
involved international participation (Table 1).

Thirteen of the studies were assessed as complying well
with the COS-STAR criteria in most categories [12, 15,
19-22, 26-28, 30, 34, 37, 38], seven showed some devia-
tions [13, 17, 18, 25, 29, 32, 33] and seven of the studies
were assessed as having major shortcomings in report-
ing [14, 16, 23, 24, 31, 35, 36]; however, five of those were
published prior to the publication of COS-STAR (Table 1
and Table S4). Most of the finalized studies lacked infor-
mation about whether outcomes had been excluded at
some stage or if outcomes had been merged. Only one
study mentioned whether they deviated from the study
protocol in any way [27].

Discussion

Main findings

Although there are examples of well-established COS
such as Outcome Measures in Rheumatology (OMER-
ACT) for rheumatoid arthritis, they are still relatively
rare in most medical fields [83]. This review of pregnancy
and childbirth revealed that most of the COS are devel-
oped for physical conditions that occur during preg-
nancy. A minority of the ongoing or existing COS focus
on mental health. There are also a few COS on intrapar-
tum care, for such conditions as slow progress in labour,
trial of labour after previous caesarean section and post-
partum endometritis. One of the topics for which most
COS have been compiled is the field of physical condi-
tions and complications during pregnancy.

It is important to consider how many outcomes a COS
can include and still be applicable and useful for research.
This systematic review discloses that the COS identified
range between 6 and 51 outcomes with a median of 13
outcomes. Only a few of the included finailzed COS had
less than ten outcomes. None of the identified studies
discussed the relationship between the number of out-
comes in the COS and the median number of outcomes
in the studies for which the COS is intended for. Nor did
any of the protocols suggest a possible maximum limit
to the number of outcomes that might be included in
the intended COS. In order to increase the implemen-
tation of the developed COS, it is important to consider
how the number of outcomes included will affect the
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usefulness of the COS. A limitation of the number of
outcomes might increase the likelihood that the COS are
indeed applied in future research. There are consensus
processes that include several stakeholders, where a pre-
set goal is communicated from start to the participants.
The prioritization of research questions by James Lind
Alliance is one example of such a process, where a top-
ten list of research questions are to be agreed upon [84].
Surely, such a limit might impact the COS development
process and it might be even more important to balance
the influence between different stakeholders along the
process, especially in consensus meetings. Nevertheless,
a limit might also be a positive contributing factor in
the process, putting pressure on the participants to limit
their choices of the most important outcomes.

Another aspect that might need further discussions and
guidance is how extensive the scope of a COS can be. As
illustrated in this systematic review, some COS are more
generic, covering broad areas, as for example the whole
maternal care period, while others are more precise and
niched, as for example twin to twin transfusion syndrome.
This might result in numerous overlapping COS, and
potentially introduces challenges when researchers are
faced with more than one COS to comply with.

It is also important to note that the development of
a COS which focuses on what to measure may need to
be followed by decisions about how and when to meas-
ure these outcomes. Even if the outcomes themselves are
consistent across the studies, lack of consistency in how
or when outcomes have been measured can undermine
efforts by systematic reviewers to compare, contrast and
combine the results of multiple studies. Unfortunately,
only a few of the identified COS mentioned how and
when to measure the outcomes in the developed COS.

Strengths and limitations

Some limitations to the systematic review should be
noted. In the systematic review, we checked compliance
to COS-STAR in the included studies (Additional file 2)
[11]. Another possibility would have been to check how
well the different projects adhered to the COS-STAD
guidelines [85]. However, none of these guidelines was
developed to check methodological quality. For instance,
both recommendations discuss that one should describe/
report a scoring process and consensus definition a
priori, but not if the process/definition was suitable. In
addition, the COS-STAD does not include items con-
cerning the availability of a protocol, if any adjustments
were made to it, or if conflicts of interest and ethical
approval existed [85]. This guided our decision to check
for how well the published studies reported their find-
ings in accordance with COS-STAR. In addition, we also
checked if all relevant stakeholder groups were included
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in the development. However, it would have been opti-
mal to be able to assess the methodological quality of the
included studies using a tool developed for this purpose.
We believe that the development of such a tool is desir-
able and that some of the questions used in this article
(Additional file 2) could be helpful. Further, in this sys-
tematic review, we decided to have an inclusive approach
and might have included studies that were not principally
intended for research use, but for other purposes, such as
clinical follow-up.

A strength of this study is that it is methodologically
sound and robust, and all results have continuously been
reviewed by experts from the Swedish Agency for Health
Technology Assessment and Assessment of Social Ser-
vices (SBU), as well as by external reviewers. Another
strength is the attempt to assess the reporting of the
included COS using an assessment tool based on the
COS-STAR reporting guide (Additional file 2).

Interpretation

In 2017, Duffy et al. published a systematic review of
published and ongoing COS related to the health of
women and newborns [5]. The scope of their paper is
somewhat broader, including conditions other than those
related to pregnancy and childbirth. In all, they identified
four finalized COS, of which three were related to preg-
nancy and childbirth. In the last years, a substantial num-
ber of COS have been finalized and 42 ongoing studies
have been identified.

Conclusion

This systematic review discloses an increasing number of
COS for pregnancy and childbirth. This is gratifying and
is hopefully leading to studies which focus on important
outcomes and research that are more readily synthe-
sised in systematic reviews, thus increasing evidence in
support of interventions. The review reveals that a large
number of the ongoing and finalized COS studies address
physical conditions and complications during pregnancy.
There was a lack of COS for birth-related studies. Only a
few COS were identified for perinatal mental health.
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