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Abstract

In this series we address important
topics for clinicians who participate
in research as part of their work in
the ED. The overarching goal of clin-
ical research is to improve care and
determine which treatment is best.
Yet, defining and measuring out-
comes – what is ‘best’ – can be one
of the most difficult steps in the
design of a study, in particular when
answers to research questions cannot
be captured in simple binary results.
This article addresses how to choose
outcome measures and highlights the
increasingly important concept of
core outcome sets.

Key words: core outcome measures,
methodology, research.

‘Not everything that counts can
be counted, and not everything
that can be counted counts’. –

William Bruce Cameron, 1963.1

Introduction
Between 2010 and 2013, a series of
primers for clinical researchers in the
ED was published in this journal.2–6

This paper, the sixth in the series, dis-
cusses the selection of outcome mea-
sures for research – an important,
but often overlooked aspect of study
design.
Clinical practice – in all aspects of

medicine – involves making deci-
sions. We make decisions during his-
tory taking, physical examination,

diagnostic test ordering and interpre-
tation, treatment, referral and dispo-
sition. These decisions are made with
the intention of obtaining the best
results for our patients by using
knowledge of likely outcomes. This
knowledge is gleaned from educa-
tion, clinical experience, feedback
about adverse events, and reading
and evaluation of the medical
literature.
Understanding the differences

between outcomes where there is a
choice of therapy can be used to deter-
mine which treatment is ‘best choice’
in a particular situation. Clinicians
also use outcome measures for audit,
quality and safety improvement, and
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Key findings
• Defining and measuring out-

comes can be one of the most
difficult and contentious areas
of study design.

• In recent years, the concept of
“core outcome sets” has
become more prominent.

• This paper provides an over-
view on how to develop and
define a set of core outcomes
for research in a particu-
lar field.
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to determine whether best practice is
being delivered.
A critical question, then, is ‘which

outcome measures should be used?’
This paper will provide an overview
of the factors to consider when
choosing outcome measures, and the
increasing significance of core out-
come sets.7–10 This is not only impor-
tant for clinical researchers designing
randomised controlled trials, but
also for the interpretation of the
medical literature, and the use of
outcome measures in audit and qual-
ity improvement.

The current approach to
choosing outcome measures
Two critical questions are posed
when choosing an outcome measure:
‘What should be measured?’ and
‘How should it be measured?’.

What is being measured?

A well designed study should use
outcomes that matter. Outcomes
should be well defined, reproducible,
clinically important, and relevant to
patients, healthcare providers, and
those who fund healthcare.
The choice of outcome measure(s)

is dictated by the clinical problem
being assessed. For example, quanti-
fication of pain is appropriate in
many conditions presenting to the
ED, including ureteric colic, migraine
and orthopaedic injuries. However,
some additional outcomes are
disease-specific, such as time to ure-
teric stone passage and need for uro-
logic procedures in ureteric colic,
and nausea, vomiting, or need for
additional antiemetic therapy in
migraine.11,12

Other diseases with low rates of
mortality or without significant com-
plications often use outcome mea-
sures based on clinical scores or
pathology test results. For example,
the Paediatric Respiratory Assessment
Measure (PRAM)13 and the Paediat-
ric Asthma Severity Score (PASS)14

are based on a combination of symp-
toms and signs. Unfortunately, to
date, such scores have been insuffi-
ciently validated,15 frequently modi-
fied, and used in different ways
in different study designs,16 making

comparisons between them very
difficult.
When choosing outcome mea-

sures, there are a number of frame-
works, which list types of outcomes
– applicable to a range of clinical
problems – that are important to
consider. For example, the Outcome
Measures Framework (OMF) has six
categories: survival, disease response,
events of interest, patient/caregiver-
reported outcomes, clinician-
reported outcomes and health system
utilisation.10 The Outcome Measures
in Rheumatology (OMERACT) filter
2.0 lists three core areas: death, life
impact and pathophysiological mani-
festations; and one strongly recom-
mended area: resource use.17

Attention to the various categories
allows investigators to ensure that all
important outcomes are addressed.
The patient voice is critical to

choosing outcome measures, with
patients not necessarily determining
the same outcomes as important as
health professionals. For example,
prior to the OMERACT initiative,
trials in rheumatology regularly
reported on pain and mobility as key
outcomes. While these outcomes are
important to patients, considerable
importance has also been placed on
fatigue and quality of life by patients.
These factors have now been incorpo-
rated as key outcome measures in
trials in rheumatology.17,18

How are we measuring it?

Once an outcome is deemed to be
important enough to measure, the
next decision to make relates to how
the outcome should be measured. In
some cases, deciding on an appropri-
ate measurement tool is straightfor-
ward – the use of a visual analog
scale (VAS) or numeric rating scale
for pain measurement is widely
accepted and validated in a number
of settings.19–22

However, while a numerical rating
scale may change with therapy, and
lead to a statistically significant dif-
ference, this change may not be clini-
cally important, or may not be the
degree of change expected by
the patient.23,24 From a patient’s per-
spective, satisfaction with treatment

may be more important than
changes in a numeric rating scale.
Also, even the assessment of pain

using a VAS for an acutely painful
condition can lead to difficulties in
comparing treatments if the pain is
measured at different intervals.
Table 1 illustrates the timing of pain
assessments for 10 recently pub-
lished trials on acute ureteric
colic.25–34 Although all studies used a
VAS, it can be seen that making
valid comparisons between the stud-
ies regarding the ‘best’ treatment is
very difficult.

What are the current problems?

It has been suggested that much
research effort is wasted, with prob-
lems in choice of research questions,
study design and methodology, pub-
lication practices, and report quality.
Research questions may not match
what is important to clinicians and
patients.35

Another significant issue is that of
outcome-reporting bias – the selec-
tive reporting of some – but not all –
outcomes from a dataset, often
based on the presence of ‘statistically
significant’ results.36 Although this
has been somewhat addressed by the
increasing utilisation of clinical trial
registries, significant outcome-
reporting bias still exists.37,38

Lack of consistent outcome mea-
sures also hampers research synthe-
sis. A recent systematic review on
outcome measures in cardiac arrest
clinical trials identified 160 individual
outcomes reported in 61 trials,
including 39 different reports of sur-
vival measures, 11 of which related
to return of spontaneous circula-
tion.39 Another recent publication
describes 25 different ways used to
categorise response to treatment for
cellulitis.40 This ‘outcome heteroge-
neity’ has been acknowledged by the
Cochrane Collaboration as a signifi-
cant issue to address.9

Core outcome sets: a way
forward
Wasted research, outcome-reporting
bias, and difficulty synthesising
research have prompted efforts to
develop and apply core outcome
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sets. These agreed, standardised sets
of outcomes should be measured and
reported in all trials for a specific
clinical area.8 Core outcome sets
have been described as ‘the mini-
mum that should be measured and
reported in all clinical trials of a spe-
cific condition and could also be
suitable for use in other types of
research and clinical audit’.7

Important early examples of core
outcome sets include those initiated
by the World Health Organization
for cancer trials in the 1970s,41 and
the OMERACT collaboration.
OMERACT has set standards for
the development and validation of
outcome measures for various rheu-
matic diseases, and has notably
included the perspectives of patients
in the process since 2002.42

Examples of core outcome sets
and/or consensus statements relevant
to emergency medicine include those
developed for migraine,11 cardiac
arrest therapies43 and traumatic dental
injuries.44 However, many of the cur-
rently available core outcome sets have
been developed for illnesses less rele-
vant to the episodic care provided in
EDs, such as adult cardiac surgery,45

rheumatoid arthritis46 and eczema.47

There are many areas of emer-
gency medicine research that could
benefit from the development of core
outcome sets. Recently, there has
been a call in this journal for the
development of uniform data collec-
tion and reporting in sepsis.48 The
authors of this current paper are cur-
rently involved in the development of
a core outcome set for clinical trials
in acute severe paediatric asthma.49

How to develop a core
outcome set
The Core OutcomeMeasures in Effec-
tiveness Trials (COMET) Initiative
was launched in 2010, and provides a
searchable database of studies rele-
vant to the development of core out-
come sets, and various practical and
methodological resources useful for
those developing core outcome mea-
sures.8 Figure 1, from the COMET
Handbook, provides an overview of
the core outcome set development
process.8 Key initial decision points
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include: (i) choosing the scope of the
outcome set – health condition, target
population, and interventions; and
(ii) determining whether or not a
core outcome set exists, or is needed.
The need for a core outcome set is
supported by identification of out-
come heterogeneity and/or outcome-
reporting bias. Searching the COMET
database can identify existing core
outcome sets, as well as those cur-
rently in development.8

If it is decided that a new core out-
come set is required, the next steps are
to ensure there is no overlap with
work being conducted by other
researchers on the same outcomes,
and to develop and register a study
protocol.8

A study steering group is formed,
with input from clinicians,
researchers, methodologists, and
patients and carers. The exact group
will depend on the condition and
interventions being studied. For
example, development of a core out-
come set for ED patients with renal
colic may need to assess both long-
and short-term outcomes, and
should include patients and carers
with personal experience of renal
colic, urologists, emergency physi-
cians and nurses, and general practi-
tioners. Ideally, a core set of
outcome measures should be appli-
cable across a range of healthcare
settings globally.8 Ensuring partici-
pation from a number of different

settings is likely to increase the gen-
eralisability of any findings and
make the core outcome set widely
accepted, but poses potentially con-
siderable logistical challenges.
The development of a core outcome

set requires consensus. To achieve this,
existing knowledge about outcomes
must be systematically identified and
collated. Additional input is then
sought from relevant groups, and an
initial set of possible outcomes is
developed. The set of outcomes is dis-
tributed to all relevant stakeholders,
usually though a Delphi survey.8

Briefly, the Delphi technique aims
to achieve consensus by seeking
opinions about the relative impor-
tance of the various outcomes from
all stakeholders (patients, carers, cli-
nicians and others). A questionnaire
seeking a rating for each listed out-
come is administered in a number of
‘rounds’, with the results of each sur-
vey being made available to partici-
pants in the next iteration. This
allows participants to refine their
responses based on feedback.8 It has
been suggested that feedback allow-
ing stakeholders to view results by
each group of participants leads to
an improved degree of consensus.50

After two or three rounds of the
Delphi process, a final face-to-face
meeting is recommended to discuss
and agree on a final core set of
outcomes.
At that point a decision on ‘what

to measure’ has been achieved. The
next step is to determine how to
measure each outcome. This may
require systematic reviews and possi-
bly further research regarding the
best measurement scales for a partic-
ular condition, followed by a further
consensus process.8

Once a final core outcome set has
been agreed on, the findings should
be reported according to the appro-
priate guideline.51 The core outcome
set should be disseminated through
appropriate channels to ensure
uptake and implementation, and its
subsequent impact should be care-
fully measured.8

Conclusion
Determining ‘what to measure’ and
‘how to measure it’ are critical

Step 1
Define the scope of the COS

Step 2
Check whether a new COS is needed 

Register the COS in the COMET database

Step 3
Develop a protocol for the development of the COS 

– the ‘what’ to measure

Implementation
Assess uptake

Review and 
update as 
necessary Step 5

Determine ‘how to measure’ the COS
(i) Identify existing measurement instruments or 

definitions for each outcome in the COS
(ii) Quality assess instruments and definitions
(iii) Use a consensus process to finalise the 

recommended outcome measurement 
instruments and definitions

Step 4
Determine ‘what to measure’
(i) Identify existing knowledge

(ii) Fill gaps in knowledge if needed
(iii) Elicit views about important outcomes in a 

consensus process
(iv) Hold a face to face meeting to finalise the 

recommended COS
(v) Report the work using the COS-STAR 

guidance

Figure 1. The core outcome set (COS) development process.
Original source: Williamson et al. The COMET Handbook: version 1.0. Trials 2017;
18(Suppl 3): 280. Used with permission.
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questions when evaluating a new
treatment in a clinical trial, or when
examining clinical practice through
audit and quality assurance activi-
ties. There is a need to identify and
focus on measures that are impor-
tant, to ensure that results are repro-
ducible and can be synthesised and
compared between studies. The care-
ful development and widespread use
of core outcome sets has the poten-
tial to reduce wasted research, limit
outcome-reporting bias and ensure
that we measure what matters to
patients, families and clinicians.
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