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Abstract

Background: Core outcome sets (COS) are standardised sets of outcomes, which represent the minimum
outcomes that should be measured and reported in clinical trials. COS can enhance comparability across health
trials by reducing heterogeneity of outcome measurement and reporting and potentially minimising selective
outcome reporting. Examining what researchers involved in trials know and think about COS is essential to increase
awareness and promote COS uptake. The aim of this study is therefore to examine clinical trialists’ knowledge,
perceptions and experiences of COS.

Methods: An online survey design was used. Participants were clinical trialists, operationalised for the current study
as researchers named as the contact person on a trial registered on the International Standard Randomised
Controlled Trial Number (ISRCTN) Trial repository between 1 January 2019 and 21 July 2020. Survey items assessed
clinical trialists’ familiarity with and understanding of COS, along with experiences of COS use and development.

Results: Of 1913 clinical trialists contacted to participate, 62 (3%) completed the survey. Forty (65%) participants
were familiar with COS and, of those familiar with COS, 21 (55%) had been involved in a trial that used a COS. Of
clinical trialists who used COS in a trial(s), less than half (n = 9, 41%) reported that all COS outcomes were used. The
main barriers to using COS are poor knowledge about COS (n = 43, 69%) and difficulties identifying relevant COS
(n = 42, 68%). Clinical trialists also reported perceptions of COS as restrictive and often containing too many
outcomes. The main enablers to using COS are clear understanding (n = 51, 82%) and perceived importance of
COS (n = 44, 71%).

Conclusions: Enhancing clinical trialists’ use of all COS outcomes is needed to reduce outcome heterogeneity and
enhance comparability across trial findings. Enhancing awareness of COS importance among researchers and
funders is needed to ensure that COS are developed and used by clinical trialists. Education and training may
further promote awareness and understanding of COS.
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Introduction
Core outcome sets (COS) are defined as standardised
sets of outcomes, which represent the minimum out-
comes that should be measured and reported in clinical
trials for a particular area of health or healthcare [1–3].
The use of COS helps to address important issues in
trial design, conduct and reporting, including heterogen-
eity in outcome measurement and reporting, and select-
ive outcome reporting [1]. Heterogeneity in outcomes
measured and reported has been identified across trials
in multiple areas of health research [4, 5]. Heterogeneity
limits synthesis of intervention effects, which has signifi-
cant implications for determining which interventions
are most efficacious [3]. For instance, an examination of
neonatal Cochrane reviews found that half of the
reviewed studies were inconclusive, with heterogeneity
of outcomes being the most significant contributor [6].
Selective outcome reporting involves researchers pub-
lishing only a subset of outcomes examined (often those
with positive results, leading to outcome reporting bias).
For instance, a review of 102 trials, including 3736 out-
comes, found that 50% of efficacy and 65% of harms out-
comes were incompletely reported; statistically
significant outcomes were more likely to be reported
than null results [7]. Selective outcome reporting is
problematic because it limits transparency and interpret-
ability of research findings, and un-published results
from trials and evidence syntheses remain inaccessible
to patients, the public and policy makers [8, 9]. As COS
represent standardised sets of outcomes that are the
minimum to be all measured across analogous research
fields, they facilitate evidence synthesis [1, 2, 10] and re-
ducing research waste [11, 12]. In addition, COS devel-
opment involves incorporation of key stakeholder
perspectives, which ensures inclusion of clinically im-
portant and relevant outcomes, and increases the likeli-
hood of COS uptake [13–16].
Up until the end of 2019, 370 COS studies had been

published, relating to 447 COS, with approximately 200
COS currently being developed [17]. COS have been de-
veloped in diverse health areas including anaesthesia and
pain control, blood disorders, child health, dentistry and
oral health, and mental health [18]. Development and
use of COS is supported by the Core Outcome Measures
in Effectiveness Trials (COMET) Initiative. The COMET
initiate website (http://www.comet-initiative.org/) in-
cludes a user-friendly database of applied and methodo-
logical resources to enable the development,
identification and uptake of COS. Published guidelines
further support COS development and reporting, includ-
ing the COMET Handbook (Version 1) [1], the Core
Outcome Set-STAndards for Development (COS-STAD)
[11], the Core Outcome Set STAndardised Protocol
Statement (COS-STAP) [19], and the Core Outcome Set

STAndards for Reporting (COS-STAR) [20]. Develop-
ment of a COS involves a number of steps. In short,
these include determination of the scope and need for
a specific COS, including identification of potential
overlap between existing COS [1, 11]. Literature re-
views of quantitative and/or qualitative research are
then used to identify existing outcomes; studies in-
volving primary data collection can also be used to
identify existing outcomes. Consensus processes with
stakeholder groups, typically a Delphi study followed
by a consensus meeting, are then conducted [1, 11].
Consideration of dissemination and uptake of COS is
important throughout the process [1, 21]. This will
maximise the likelihood that the COS will be of bene-
fit to research by improving evidence syntheses and
reducing minimising research waste; conversely, if
COS are not used, they are of no benefit and may
contribute to research waste [1, 21].
One area in which COS uptake has been well exam-

ined to date is rheumatoid arthritis, with uptake of
rheumatoid arthritis COS within clinical trials increasing
over time [12, 22]. Across other areas of health and
healthcare research, COS uptake in trials is unclear [23].
Use of COS, or not, may be attributable to trialists’ per-
ceptions of the relevance and scope of a particular COS
for use in a trial [24]. Use of COS may also be predi-
cated on perceived benefits and/or extrinsic motivations
or requirements. For instance, research funders advocat-
ing for, or requiring, the use of COS may promote the
uptake of COS by encouraging their use to those apply-
ing for funding [25]. Clinical trialists’ awareness, know-
ledge and opinions about COS are also likely to be
significant factors influencing COS use. The importance
of examining these factors has been highlighted in other
areas of trials methodology such as intervention fidelity
[26]. For instance, a recent study highlighted that poor
knowledge and understanding of fidelity are key limita-
tions to whether and how fidelity is addressed in trials
[26]. The same may be true for whether and how COS
are used in trials, and understanding trialists’ knowledge
and understanding of COS could inform future ap-
proaches and resources to encourage COS uptake, in-
cluding training. There is limited evidence for this
however despite the importance of trials and trial find-
ings for informing evidence syntheses and guiding
healthcare decision making [27]. The aim of this study is
therefore to examine clinical trialists’ knowledge, percep-
tions and experiences of COS.

Methods
Study design
An online survey design was used to examine clinical tri-
alists’ knowledge, perceptions and experiences of COS.
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Participants
Participants in this study were researchers named as the
contact person on a health care trial (clinical trialists),
which was registered on the International Standard Ran-
domised Controlled Trial Number (ISRCTN) Trial re-
pository between 01 January 2019 and 21 July 2020. The
ISRCTN registry is a primary clinical trial registry that
recognises clinical research studies in progress or
published, along with a unique identification number re-
quired for publication (https://www.isrctn.com). Partici-
pants in this study were required to be over 18 years of
age, but there were no restrictions in regard to partici-
pant gender, geographical location or health area.

Procedure
The ISRCTN registry was searched, and all trials pub-
lished between 01 January 2019 and 21 July 2020 were
identified. The following information was extracted for
each trial by a single reviewer (CB) and checked by a
second reviewer (KMS): name and surname of the main
contact (clinical trialist) involved in the trial, clinical tri-
alist’s email, title of the trial, ISRCTN trial registration
number, country of residence of the clinical trialist and
whether the trial was associated with COVID-19.
All clinical trialists named on the identified trials were

contacted directly via email, with the exception of clin-
ical trialists named on COVID-19 trials. COVID-19 re-
lated trials were excluded from the study as COS in
relation to COVID-19 are being examined separately in
collaboration with https://covid-evidence.org/. One
thousand nine hundred thirteen clinical trialists were
therefore emailed an invitation to participate in the sur-
vey, followed 3 weeks later by a reminder email if they
had not yet completed the survey. Where automatic
‘out-of-office’ replies were received for the original and/
or reminder email, these trialists were followed up separ-
ately. Both the initial invitation and the reminder email
included an information leaflet and a link to the online
survey. The online survey included the study informa-
tion and a consent form, which participants read and
completed prior to commencing the survey.

Survey questions
The survey used was developed for the purposes of this
study and included 29 closed questions and 8 open-
ended questions. Questions and associated response op-
tions were developed by KMS and PRW, who have ex-
perience and expertise in COS studies, and were also
informed by existing evidence from similar studies on
COS (please see Supplementary File 1). Participants
completed a different number of questions dependent
on their familiarity with COS, whether they had been in-
volved in development of a COS, and the degree of in-
volvement in COS development. All participants

answered questions about demographic characteristics,
their familiarity with COS, and perceived barriers, facili-
tators and benefits of COS. In addition, participants fa-
miliar with COS answered questions on their knowledge
and perceptions of COS, whether they were involved in
a trial that used COS and whether they had ever been
involved in the development of a COS. Participants who
had been involved in a trial using a COS were asked
about the degree of COS use and their experience of
use; participants who had not been involved in a trial
using a COS were asked if a search for a COS had been
conducted. Participants who had been involved in devel-
opment of a COS were also asked about the capacity of
their development, including perceived barriers and en-
ablers to COS development.

Demographics
The first five questions were answered by all participants
and related to clinical trialists’ demographic details:
country of residence, highest qualification, area of
research, years of research experience, and years of
research experience specific to trials.

Familiarity with COS
One question, answered by all participants, then asked
about clinical trialists’ familiarity with COS. Clinical tri-
alists familiar with COS were first asked how they be-
came familiar with COS via a multiple choice question,
including response options such as “I have attended a
conference presentation/seminar/talk on core outcome
sets”. If participants indicated that they were familiar
with COS, they were also asked about their awareness
and knowledge of COS, use of COS in trials and COS
development.

COS knowledge and perceptions
Participants familiar with COS also responded to nine
statements assessing their knowledge and perceptions of
COS. Statements included “core outcome sets can in-
volve input from relevant stakeholders” and were rated
via a five point Likert scale, ranging from 1 (“strongly
disagree”) to 5 (“strongly agree”). Participants then indi-
cated their level of understanding (“How well would you
describe your understanding of what core outcome sets
are”) and perceived importance of COS (“How import-
ant do you think core outcome sets are in clinical
trials”).

COS use in previous trials
Clinical trialists familiar with COSs were also asked
whether they were involved in a trial that used COS. If
participants answered “yes”, they were asked how many
trials they were involved in that had used a COS, the
area of research of the trial(s) in which a COS was used,
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if all COS outcomes had been measured, and their ex-
perience of using COS in trials. Participants who an-
swered “no” (had not used COS in a trial) were asked if
a search for COS was conducted for the trial(s) they
were involved in and if not, why.

COS development
All participants who were familiar with COS (irrespect-
ive of use of COS in trials) were then asked if they had
ever been involved in the development of a COS. If par-
ticipants were involved in development of a COS, they
indicated in what capacity they were involved in devel-
opment (“Member of core outcome set development
team” or “Core outcome set participant”), and the area
of research for which the COS was developed. Partici-
pants who were involved in COS development were also
asked about the barriers and enablers related to the de-
velopment of COS, using multiple response options with
no limit to the number of options participants could
select.

Perceived barriers, facilitators and benefits to COS use
The final section of the survey included three multiple-
response option questions and was answered by all par-
ticipants. The first of these questions asked about per-
ceived barriers to COS use (e.g. “poor knowledge about
core outcome sets”). The second question asked about
perceived enablers (e.g. “perceived advantages for design
of new studies”). The third question asked about per-
ceived benefits of COS use (e.g. “Standardisation of out-
come reporting”). A final question invited participants to
provide any additional comments regarding COS.

Analysis
Data were descriptively analysed using SPSS statistics
version 26. Continuous variables were not normally dis-
tributed and so medians, ranges and interquartile ranges
were derived using descriptive analysis. Frequencies of
categorical variables were derived using descriptive ana-
lysis. Quantitative findings are presented narratively and
as both tables and figures. Open-ended questions were
analysed using a thematic analysis approach (28),
whereby participant responses were read and line-coded
independently by two researchers (CB; KMS). Line codes
were then developed into categories and themes using a
constant comparative approach (28) by two researchers
(CB; KMS).

Results
Sixty-two (3%) of the 1913 trialists contacted completed
the online survey. The majority of participants were
from the UK (53%; n = 33) and had completed a PhD
(55%; n = 34). The most commonly reported areas of
research were public health (27%; n = 17) and

rehabilitation (19%; n = 12). Participants reported a
broad range of years of research experience (range = 2–
35 years, median = 12.5 years) and experience specific to
health trials (range = 0–30 years, median = 7.5 years).
Participant characteristics are presented in Table 1 and
Supplementary File 2.

Awareness, understanding and perceptions of COS
Participants’ awareness of COS, in terms of whether they
are familiar with COS and how they became familiar
with COS, is presented in Table 2. The majority of par-
ticipants (65%; n = 40) were familiar with COS, while 22
participants (35.5%) were not familiar with COS. Of par-
ticipants who were familiar with COS, the majority had
seen a COS reported in a trial (60%, n = 24) or other
type of research (63%; n = 25); 53% had used a COS (n =
21). The majority had not developed nor participated in
development of a COS (neither 73%, n = 29). The major-
ity had also not received any academic education about
COS (85%, n = 34) or attended any external training on
COS (90%, n = 34).
Clinical trialists’ understanding of COS is presented in

Table 3. Overall participants’ responses reflected good
understanding of COS; participants’ median self-
reported understanding was 4 (range 2–5) on the 5-
point scale with higher scores indicative of greater un-
derstanding. Participants also reported high perceived
importance of COS in clinical trials (median = 3, range
= 2–3) measured on a 3-point scale.
Participants’ perceptions of potential benefits of using

COS are presented in Fig. 1. Nearly all participants re-
ported that they think COS can improve standardisation
of outcome reporting (96%, n = 53) and enhance com-
parability of findings across trials (86%, n = 53). Only
ten participants (16%) thought that COS can enhance
the patients’ and public voice in research (i.e. the
amount of patient input and involvement); while 37%
thought it could improve the quality of the public voice
in research. Similarly, only twelve participants (19%) and
14 participants (23%) felt that COS can improve trans-
parency and openness of research conduct and reporting
respectively. Two participants (3.2%) reported no bene-
fits of using COS in trials.

Use of core outcome sets in clinical trials
Of the 40 participants who were familiar with COS, 21
participants (55%) reported being involved in a trial that
used a COS; 15 participants (39.5%) reported not being
involved in a trial using a COS, while four participants
did not respond. See Supplementary File 3 for the health
area for which COS was used in a trial. Trialists most
commonly reported being involved in one trial that used
a COS (n = 12 participants); see Table 4. Less than half
of participants reported that all COS outcomes were
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Table 1 Participant characteristics (n = 62)

N (%)

Country*

UK 33 (53.2)

Europe 16 (25.8)

Asia 7 (11.3)

North America 4 (6.5)

Australia 1 (1.6)

South America 1 (1.6)

Qualification

Undergraduate degree 4 (6.5)

Masters 11 (17.7)

MD 12 (19.4)

PhD 34 (54.8)

DSc 1 (1.6)

Undergraduate degree 4 (6.5)

Area of research

Anaesthesia and pain control 2 (3.2)

Blood disorders 2 (3.2)

Cancer 5 (8.1)

Child health 8 (12.9)

Developmental, psychosocial and learning problems 2 (3.2)

Ear, nose and throat 2 (3.2)

Effective practice/health systems 1 (1.6)

Endocrine and metabolic 3 (4.8)

Eyes and vision 1 (1.6)

Gastroenterology 3 (4.8)

Gynaecology 1 (1.6)

Health care of older people 8 (12.9)

Heart and circulation 5 (8.1)

Infectious disease 5 (8.1)

Kidney disease 1 (1.6)

Lungs and airways 7 (11.3)

Mental Health 8 (12.9)

Methodological and diagnostic 2 (3.2)

Muscle disease 2 (3.2)

Neonatal care 2 (3.2)

Neurology 8 (12.9)

Orthopaedics and trauma 3 (4.8)

Pregnancy and childbirth 4 (6.5)

Public health 17 (27.4)

Radiology 2 (3.2)

Rehabilitation 12 (19.4)

Rheumatology 1 (1.6)

Skin 2 (3.2)

Tobacco, drugs and alcohol dependence 1 (1.6)
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used in the trial they were involved in (41%; n = 9). In
response to an open-ended question, clinical trialists
who did not measure all COS outcomes in the trial they
were involved in provided the following reasons for not
using all outcomes: (1) an outcome was excluded due to
how it was measured, (2) lack of COS specific to the
intervention and population/focus of the study, (3) due
to the time limit of the specific trial a COS outcome was
deemed not essential, (4) unspecified impact of COVID-
19 on trial conduct and (5) due to lack of validated mea-
sures for the COS outcomes. The most common sources
for identifying outcomes in trials overall were outcomes
used in previous trials (82%, n = 18), patient and public
involvement (68%, n = 15), and practitioner opinion
(68%, n = 15).

Barriers, enablers, benefits and general opinions of all
clinical trialists
Perceived barriers and enablers to COS use are pre-
sented in Fig. 2 and Fig. 3 respectively. The most com-
monly endorsed barriers to COS use were poor
knowledge about COS (reported by 69%, n = 43), diffi-
culties identifying appropriate COS (reported by 68%, n

= 42) and researchers’ preference to use their own
choice of outcomes (61%, n = 38). The most commonly
endorsed enablers to COS use were clear understanding
of what COS are (reported by 82%, n = 51), perceived
importance of COS by clinical trialists, authors/industry
(reported by 71%, n = 44) and availability of COS guide-
lines and resources (reported by 69%, n = 43).

Development of COS by clinical trialists
Eighteen participants reported being involved in devel-
opment of a COS, with half (n = 9, 50%) reporting they
were involved in a COS development team and half (n =
9, 50%) reporting they were a participant in a COS
development process. Twenty participants reported not
being involved in development of a COS. See Supple-
mentary File 4.
Perceived barriers to COS development are presented

in Fig. 4. The most common barriers to developing COS
were the time required to develop COS (reported by
39%, n = 7) and challenges engaging relevant stake-
holders (reported by 22%, n = 4). Perceived enablers to
COS development are presented in Fig. 5. The most
commonly reported enablers to developing COS were a

Table 1 Participant characteristics (n = 62) (Continued)

N (%)

Urology 1 (1.6)

Wounds 2 (3.2)

Other ** 15 (24.2)

M (SD) Range

Years of research experience 13.55 (8.38) 2–35

Years of research experience specific to health and/or healthcare trials 9.88 (7.81) 0–30

M mean; SD standard deviation
* Full details of participant country are presented in Supplementary File 2
** Health areas self-reported by participants, not listed in the COMET health areas; see Supplementary File 2

Table 2 Participant awareness of core outcome sets (COS) for participants familiar with COS (n = 40, 64.5%)

N (%)

Yes No

Have used a COS 21 (52.5) 19 (47.5)

Have developed a COS 10 (25) 20 (75)

Have seen a COS reported in a trial 24 (60) 16 (40)

Have seen a COS reported/discussed in another type of research (e.g. evidence synthesis) 25 (62.5) 15 (37.5)

Participated in the development of a COS as a participant/stakeholder 11 (27.5) 27 (72.5)

Received education on COS as part of an academic course 6 (15) 34 (85)

Attended training on COSs (external to academic coursework) 4 (10) 36 (90)

Attended a conference presentation/seminar/talk on COS 15 (37.5) 23 (62.5)

Informed about COS by colleague 8 (20) 32 (80)

Funded a COS* 1 (2.5%) 39 (97.5)

Applied to develop a COS* 1 (2.5%) 39 (97.5)

Note: * = self-reported by participants
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clear of understanding of what COS are, how to de-
velop COS, perceived importance by researchers and
available funding to support development (all reported
by 44%, n = 8).

Clinical trialists’ general perceptions of COS
Thirteen participants also provided responses to an
open-ended question about their thoughts on COS. Five
themes were identified, which include “Too many

outcomes in COS”, “Specificity of COS”, “Restrictive-
ness”, “Impact on trials” and “Strategies to Enhance
Knowledge and Use”. The first theme was identified
from the responses of five participants who felt that an
important barrier to COS use is in relation to a COS
containing too many outcomes. Participants felt that
having too many outcomes in COS is impractical and
could result in researchers omitting other important
outcomes, as well as limiting ability to report all

Table 3 Trialists’ understanding of core outcome sets (COS)

Median Range IQR

COS are the minimum that should be measured for specific health or health care area 4 1–5 4

COS are the minimum that should be reported for specific health or health care area 4 1–5 4

All outcomes in the COS should be measured 4 1–5 2

Other outcomes can be measured in addition to outcomes in COS 5 2–5 1

COS can be used in research other than trials (e.g. evidence synthesis, observational studies) 5 3–5 1

COS are relevant to clinical audit and routine care 4 3–5 1

COS can involve input from relevant stakeholders 5 3–5 1

COS require consensus processes in development 5 2–5 1

Development of a COS involves multiple stages 5 4–5 0.75

Understanding of what COS are 4 2–5 1

Perceived importance of COS in clinical trials 3 2–3 1

IQR interquartile range
The last question is measured on a scale of 1 (not important) to 3 (very important); all other questions are measured using a scale from 1 (strongly disagree) to 5
(strongly agree); only participants who reported being familiar with COS (n = 40) responded to these questions

Fig. 1 Trialist perceptions of potential benefits of using COS
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Table 4 Use of COS in trials

Yes No Don’t know

N (%) N (%) N (%)

Involved in a trial that used a COS 21 (55.3) 15 (39.5) –

All COS outcomes used in trial 9 (42.9) 10 (47.6) 2 (9.5)

Search conducted to identify COS for use in triala 6 (15.8) 7 (18.4) –

Sources used to identify other trial outcomes

Patient and public involvement 15 (71.40) 6 (28.6)

Practitioner opinion 15 (71.40) 6 (28.6)

Outcomes used in other trials 17 (81) 4 (19)

Recommendations from a professional body 11 (52.4) 10 (47.6)

Recommendations from a funding body 0 21 (100)

Information from a feasibility/pilot study 9 (42.9) 12 (57.1)

Consensus process among all colleagues involvedb 1 (4.76) 20 (95.24)

Personal experience and expertiseb 1 (4.76) 20 (95.24)

Aim of the interventionb 1( 4.76) 20 (95.24)

Median Range IQR

Number of trials involved in that used a COS 1 1–10 2.25

36 trialists, who had previously reported familiarity with COS, provided data on COS use in trials
IQR interquartile range
aQuestion asked to participants who reported not being involved in a trial that used a core outcome set (n = 15)
bSources self-reported by participants

Fig. 2 Barriers to COS use
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outcomes, and increasing burden for researchers, par-
ticularly in cohort studies where multiple outcomes are
collected. For example, “Although I find core outcome
sets useful in theory- when these sets include 100’s of
“core” outcomes its often not practical to include them
all”. In terms of specificity of COS, four participants felt
there was a need for greater specificity in COS as they
are not specific enough for clinical trials. This includes
in relation to the use of COS in different contexts or
that there may be multiple potentially relevant COS for
any given trial. For example, “Would be concerned about
having to sacrifice disease-specific outcomes to accom-
modate core, but potentially less relevant, outcomes”.
The theme of restrictiveness, which was reported by

two clinical trialists, related to perceptions of COS as re-
strictive and potentially limiting to innovation. For in-
stance, it was felt that using COS would limit ability to

explore and examine new or different outcomes in trials;
“I believe having COS per trial scope will limit the
innovation of new outcomes or test them out”. The
theme Impact on Trials includes both negative and posi-
tive aspects of COS use in trials. Two participants felt
that COS can negatively impact research and trial pro-
cesses, such as increasing researcher and participant
burden in relation to data collection. For example, “one
study may have multiple relevant core outcome sets as
they can exist for fields, interventions and populations.
I’m not sure how we’re meant to manage all those possi-
bilities, especially when the priority for an individual
study will be to choose the outcomes that best capture
the effect of that specific intervention, and minimising
the burden of too many questionnaires to encourage
participation”. One participant did report perceived ben-
efits of COS for improving aspects of research such as

Fig. 3 Enablers for COS use

Fig. 4 Barriers to COS development
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synthesis and trial processes; “I can see the advantages
for pooling data, particularly in areas where recruitment
is challenging”.
Strategies to enhance COS knowledge and use were

reported by two participants. They noted the importance
of collaboration and buy-in from the research commu-
nity, including internationally, to further knowledge and
COS use. The importance of education and training to
support COS use was also reported. “Buy in from re-
search community via education/training is important
(especially for junior researchers). But, requirements by
funders is essential (unfortunately), same goes for clin-
ical trialists reviewers.”

Discussion
This study is the first examination of the knowledge,
perceptions and use of COS among a general sample of
clinical trialists involved in health care trials registered
on a clinical trial registry. Our findings indicate good
awareness and use of COS among our sample of respon-
dents. Overall, the main barriers to COS use related to
knowledge about COS and difficulties identifying rele-
vant COS, while the main enablers were a clear under-
standing and the perceived importance of COS.
Involvement in COS development as either a developer
or participant was moderate among clinical trialists in
our study. Identified barriers to COS development in-
cluded the time involved in development and difficulties
engaging stakeholders; enablers include clear under-
standing of what COS are and how to develop them,
perceived importance of COS and availability of funding.

The majority of clinical trialists in our study reported
awareness of COS, which is promising as awareness of
COS is suggested to increase COS uptake [28]. The most
common source of COS awareness in the current study
was seeing COS reported in trials or other types of re-
search, such as systematic reviews. One third of clinical
trialists familiar with COS had also attended a confer-
ence presentation, seminar and/or talk on COS. To date,
370 COS studies relating to 447 COS have been pub-
lished [17], and both COS dissemination via presenta-
tions and publications are recommended strategies to
improve COS uptake and implementation [1]. As such,
our findings are promising because they demonstrate ex-
posure of clinical trialists to COS in these forms of dis-
semination. Few clinical trialists in the current study
reported receiving or attending any form of academic or
professional education or training on COS. This is simi-
lar to findings from a survey of clinical trialists in the
area of COS for hip fracture, who reported a need for in-
creased research training to increase COS awareness and
use [28]. The role of COS education and training is
linked to clinical trialists’ perceptions of the importance
of knowledge and understanding about COS. Clinical tri-
alists in the current study reported a good overall under-
standing of COS, how they are developed and used and
benefits of use, as well as highly endorsing the import-
ance of COS for trials. Despite high levels of understand-
ing and perceived benefits however, just over half of the
clinical trialists familiar with COS in the current study
reported using COS, though this may be attributable
also to perceptions of COS as not being applicable to

Fig. 5 Enablers COS development
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their trial area and/or a relevant COS not existing for
their trial. Clinical trialists reported that while poor
knowledge about COS is the greatest barrier to their
use, having a clear understanding about what COS are is
the greatest enabler. Similarly, knowledge about what
COS are and how to develop COS were noted as im-
portant factors for COS development. As such, these
findings taken together emphasise the importance of fu-
ture awareness-raising initiatives, including COS training
and education for all clinical trialists.
Information and awareness alone are insufficient to in-

crease COS uptake, as indicated by behaviour change lit-
erature [29, 30] and additional barriers and enablers
were reported by clinical trialists in this study. One bar-
rier to COS use reported by clinical trialists was re-
searcher preference to use their own outcomes, which is
problematic when those outcomes are not those identi-
fied as essential by relevant stakeholders and are not
comparable with outcomes in other trials. The ease with
which clinical trialists are able to identify relevant COS
was also noted as an important factor. Work is on-going
to develop a guide for identification, selection and appli-
cation of a relevant COS, which will function to support
clinical trialists and minimise this barrier. This guide will
complement existing guidance on COS development
and reporting [1, 11, 19, 20] and relates to reported im-
portance of the availability of COS guidelines and re-
sources as an enabler to COS use in this study. Our
finding that recommendations from funders to use COS
is an important enabler is in line with findings from a
previous survey, which noted that funding bodies can
encourage clinical trialists to search for COS at the
funding application stage [25]. A further barrier to COS
use reported by clinical trialists included perceived pa-
tient and researcher burden when COS are perceived to
contain a large number of outcomes and/or when add-
itional outcomes are to be included in the trials. Per-
ceived burden may lead to clinical trialists not including
all COS outcomes and less than half of clinical trialists
in the current study reported that all COS outcomes
were used in the trial they were involved in. Other rea-
sons for not including all outcomes included perceived
relevance of outcomes, as has been found previously in
relation to use of COS for rheumatoid arthritis [31], and
measurement related issues. The development and iden-
tification of appropriate COS measurement tools is out-
lined and supported by the COSMIN and COMET
initiatives [32], and a recent review demonstrated that
an increasing number of studies are examining both the
how (i.e. measurement) in addition to the what (the
COS itself) [33]. This review also demonstrated that
methods for selection of outcome measurement have
improved since publication of the COSMIN and
COMET guideline [32]. However, issues with perceived

relevance, burden and measurement of COS are import-
ant considerations for COS future research and uptake
in practice.
In relation to COS development by clinical trialists,

few clinical trialists in the current study had been in-
volved in the development of a COS. Previous research
has suggested that perceptions of COS development as
complex and resource intensive, adversely impact on
COS development [31]. This is supported by our finding
that clinical trialists reported the time required to de-
velop COS as the greatest barrier. Difficulties engaging
stakeholders was also noted in our study and has been
noted elsewhere [21, 34], despite observed increases in
stakeholder engagement in COS development [18]. For
instance, previous interviews with COS developers
indicated that engagement with stakeholders is seen as
challenging in relation to their understanding and priori-
tisation of outcomes [34]. The OMERACT group simi-
larly acknowledge challenges in engaging stakeholders
and developed an integrated knowledge translation
framework that provides guidance on stakeholder en-
gagement [21]. This guidance includes identifying and
engaging the ‘right’ stakeholders early in the process,
and maximising involvement, using approaches such as
virtual meetings [21]. The importance of available fund-
ing to develop COS as an enabler has also been found in
previous interviews with COS developers [34]. This
highlights the importance of trials methodology funding
to support researchers to develop and use COS that can
improve standardisation and comparative effectiveness
health research.
It is important to note that, despite high levels of

reported awareness and knowledge of COS in the
current study, our sample is likely influenced by self-
selection bias. Of the 1913 participants contacted to
participate, only 62 (3%) took part. This suggests that
participants who completed the survey may have been
more likely to be familiar with COS anyway and/or to
have a particular interest in outcome measurement
and reporting in trials; this is further suggested by
the high levels of understanding and perceived im-
portance of COS in this study. Thus, our sample may
be biased in that it includes those with existing
knowledge and/or positive perceptions about COS,
and our findings may not be generalisable beyond this
group. Nevertheless, a strength of the current survey
is the inclusion of a general sample of clinical trialists
across health areas, without a focus on any one health
area, which enabled a broader examination of clinical
trialists’ awareness, knowledge and use of COS. Fur-
ther, a previous survey with a comparable sample size
identified some similar issues in the specific health
area of hip-fracture [28], which suggests that engage-
ment with COS surveys may be low more generally.
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In conclusion, the majority of clinical trialists in this
study were familiar with and had used COS, though this
finding may reflect self-selection bias in our sample. The
main barrier and enabler to COS development and use
related to knowledge and understanding of what COS
are and how to develop and use them. Coupled with a
low level of reported education and training on COS,
our findings indicate a need for greater education and
promotion of awareness, understanding and uptake of
COS among clinical trialists. There is also a need to en-
hance awareness of the importance of using all COS out-
comes to ensure standardisation and comparability of
trial outcomes. Greater awareness and use of COS by
clinical trialists will be of benefit to comparative effect-
iveness research with potential for real and meaningful
change in health research.
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