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ABSTRACT. Objective. The Outcome Measures in Rheumatology (OMERACT) Filter 2.0 framework was
developed in 2014 to aid core outcome set development by describing the full universe of “measurable
aspects of health conditions” from which core domains can be selected. This paper provides elaborations and updated concepts (OMERACT Filter 2.1).
Methods. At OMERACT 2018, we discussed challenges in the framework application caused by
unclear or ambiguous wording and terms and incompletely developed concepts.
Results. The updated OMERACT Filter 2.1 framework makes benefits and harms explicit, clarifies
concepts, and improves naming of various terms.
Conclusion. We expect that the Filter 2.1 framework will improve the process of core set development. (First Release February 15 2019; J Rheumatol 2019;46:1021–7; doi:10.3899/jrheum.181096)
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Since 1992, the Outcome Measures in Rheumatology
(OMERACT) initiative has successfully improved outcome
measurement for many rheumatologic conditions. It has done
so by developing widely endorsed core outcome measurement sets that include a minimum set of outcome measures
to be reported in all randomized controlled trials (RCT) in a
given health condition. As OMERACT grew, its framework
and process to develop core domain sets and core outcome
measurement sets needed clarification. This was provided by
the OMERACT Filter 2.0 framework and process published
in 20141. Briefly, to improve content validity of core sets,
Filter 2.0 intended to describe the full universe of
“measurable aspects of health conditions” by introducing 4
core areas in which all domains of measurement would fall:
death, life impact, resource use, and pathophysiological
manifestations (Figure 1)1. Core set developers were required
to choose at least 1 domain in each area, except for the area
of resource use, that was considered optional. Since its
launch, Filter 2.0 has been successfully applied to the development of several core sets both within and outside
OMERACT2,3,4,5,6,7,8. However, there are challenges in
application caused by ambiguous wording and terms and
incompletely specified concepts. In this paper, the
OMERACT Executive proposes a further elaboration and
update of the framework. Thus it is not a product of
consensus at the conference, but its use will continue to be
evaluated by the users, i.e., the OMERACT community.
Challenges in the original framework. In the original
framework (Figure 1), adverse events and context “dangled”
beneath the areas and domains with examples. During the
first development of the framework, we realized that these
concepts were essential, but struggled to identify the optimal
way to include them. In addition, many users raised concerns
with the core areas of death (as being distinct from an adverse
event) and pathophysiological manifestations. Death is
particularly a problem for core sets in health conditions that
do not necessarily affect survival; selection of domains for
pathophysiological manifestations are a problem when the
health condition is nonspecific or no clear pathophysiology
has been recognized, e.g., fibromyalgia or nonspecific low
Professor of Medicine and Epidemiology, Department of Medicine at the
School of Medicine, University of Alabama at Birmingham; L.S. Simon,
MD, Co-Managing Director of SDG LLC; V. Strand, MD,
Biopharmaceutical Consultant, Portola Valley, California, USA;
G.A. Wells, MSc, PhD, Director, Cardiovascular Research Methods
Centre, University of Ottawa Heart Institute, and Professor, Department of
Epidemiology and Community Medicine, University of Ottawa;
P. Tugwell, MD, MSc, Professor, Division of Rheumatology, Department of
Medicine, and School of Epidemiology and Public Health, Faculty of
Medicine, University of Ottawa, and Clinical Epidemiology Program,
Ottawa Hospital Research Institute.
Address correspondence to Dr. M. Boers, Department of Epidemiology
and Biostatistics, Amsterdam UMC, Vrije Universiteit Amsterdam, the
Netherlands.
Accepted for publication December 6, 2018.
1022

back pain. Finally, proper placement of domains within the
areas of life impact or pathophysiological manifestations can
be difficult or arbitrary, with some domains appearing to fit
into both because of the lack of clear criteria for placement.

Improving the Terminology and Ordering of the Core
Areas
To enable improvement, we must first return to the primary
purpose of the framework. A core domain set specifies the
domains that should always be measured in a trial of an intervention targeted at a health condition, regardless of whether
the primary study question includes these domains1. The
framework is designed to help the development of core sets
that meet minimum requirements of content validity. Each
core area in the framework has a specific function, and
together they contain the whole “universe” of domains
(concepts) that one could conceivably measure to assess the
effects of an intervention. For each core set, OMERACT
helps to ensure content validity by mandating the choice of
at least 1 domain in each area (except for societal/resource
use, which is optional). We have reordered the areas to better
align them with existing biopsychosocial and biomedical
models9,10. The framework is intended to complement these
models by its focus on the choice of domains to optimize
breadth and content of a core set. A key clarification
discussed in more detail below is that beneficial and harmful
effects of interventions are measured in the same domain
space; for example, methotrexate (MTX) can increase participation through improvements in rheumatoid arthritis (RA)
activity but can also decrease participation because of severe
intermittent nausea (Figure 2).
Pathophysiology: manifestations/abnormalities. A health
condition manifests itself by abnormal physiology (pathophysiology) as symptoms, signs, biomarker signals, or
events. These include, for example, fever, fatigue, oral ulcers,
rash, range of motion limitation, anemia, hematuria, erosive
damage, etc. All of these can be seen as manifestations of the
underlying health condition (disease, morbidity) and can be
distinguished from their impact (see below). A better term for
the concept is pathophysiology, and the core area term can
be shortened to manifestations. In the International
Classification of Function (ICF) framework, such manifestations are identified under “body structures” and “body
functions”10. To fully assess an intervention, it is essential
that its effects on the underlying pathophysiology be
identified; hence this is a core area. In many conditions, the
pathophysiology may not be fully elucidated, so the selection
of domain(s) for this area must be a “best effort.” Further, the
core domain set will need to be regularly updated to track
developments in understanding. In some health conditions,
pathophysiology is left undefined “by definition” (e.g.,
nonspecific low back pain) or it is heterogeneous (e.g.,
“shoulder disorders”). In such cases, the development group
has 2 options: (1) they can decide to place domain(s) in this
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Figure 1. The OMERACT
Filter 2.0 framework as
published in 20141.
OMERACT: Outcome
Measures in Rheumatology;
ICF: International
Classification of Functioning,
Disability and Health. From
Boers M, et al. Developing
core outcome measurement
sets for clinical trials:
OMERACT filter 2.0.
Licensed under CC
BY-NC-ND 4.0, and
available from
https://www.jclinepi.com/
article/S0895-4356(13)
00488-5/fulltext

Figure 2. Updated
OMERACT Filter 2.1
framework. All measurable
aspects of health conditions
(diseases) are identified in
the core areas. These contain
all the domains in which
effects of an intervention can
be measured. Most core set
developers focus on identifying core domains for
intended benefits, i.e.,
improvements on diseaserelated manifestations and
impacts. However, conceptually the areas can also be
used to define core harm
domains where required, i.e.,
the unintended effects, for
example, worsening of
comorbidity and harm. Core
domain sets are defined for a
specific context and should
contain at least 1 domain
from each of the core areas
(societal/resource use is
optional). OMERACT:
Outcome Measures in
Rheumatology.
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area chosen to reflect the main manifestation(s), for example,
“pain,” “renal function;” or (2) they can leave the core set
incomplete, to be further specified per trial. In the latter case,
the core set can state that trialists must choose a domain that
aligns with the manifestations that are the target of intervention in that RCT. In both cases, the area of pathophysiological manifestations will measure at least 1 domain.
Impact: life impact, death/lifespan, and societal/resource use.
The description of outcome as “how a patient feels, functions
or survives” has been ascribed to Temple11, and is frequently
quoted in documents of the US Food and Drug Administration12. It certainly concurs with Fries, et al’s seminal work
on the Health Assessment Questionnaire: “A patient certainly
desires to be free of pain, functioning normally, experiencing
minimal treatment toxicity, and financially solvent”13. In the
framework, this is entitled “impact” and encompasses both
the impact on the life lived (feeling and functioning) and on
lifespan (survival, mortality). For patients, usually it is not
only the manifestation but its impact that is relevant and
should be measured. Life impact is identified by concepts
such as well-being, health perception, and utility, and by the
ICF categories of activities and participation. It also largely
overlaps with the concept or global domain of health-related
quality of life (HRQOL), and ability to live and function
independently. Although such a global domain can be useful,
OMERACT encourages developers to try to choose more
specific domains that better align with the lived experience
of the condition for which the core set is being developed.
For example, fatigue and sleep loss have a major impact on
quality of life in RA, as does social isolation in psoriasis, and
weight gain in osteoarthritis; if these are deemed core, it may
make more sense to propose them as core domains rather than
to identify them under a generic “quality of life” domain.
To date, a symptom or event has frequently been taken as
a proxy for its impact, but this is usually suboptimal. For
example, core set developers could consider the quality and
intensity of pain as the manifestation, but choose not to
include impact of pain as a separate domain (e.g., “pain interference”). Pain intensity would then be seen to represent both
pathophysiology and life impact. Using events as proxy for
impact is more problematic. For example, “bone fracture” is
a pathophysiologic manifestation, but its impact can be very
small or very large, and span many different concepts, e.g.,
inability to perform key activities of daily living that differ
depending on the location of the fracture or the way it has
healed. Choosing domains that directly address the impact(s)
is preferable and recommended in this framework.
Death/lifespan as a target of intervention is pertinent in
potentially fatal health conditions such as vasculitis, systemic
sclerosis, and systemic lupus erythematosus. In most other
rheumatologic conditions, in the context of a clinical trial,
death is only a rare adverse event; in core sets for such conditions, this core area will simply be filled by the domain
“count of deaths.” The term “lifespan” was added to identify
1024

the duration of living rather than only focusing on the discrete
event of death.
The impact of health conditions on individuals also translates to impact on society: this is expressed as healthcare use
leading to so-called direct costs, and productivity losses
leading to indirect costs. Although clearly important, we
maintain OMERACT’s original choice to regard this area as
optional, meaning that developers are not mandated to choose
a domain from this area in their core set.

Benefit and Harm: Intended and Unintended Effects of
Intervention
To study the effects of an intervention, our focus is on
measuring changes (improvement or deterioration) or
counting events (good or bad); however, apart from the intervention, such changes can be due to the natural course of the
disease/health condition, or to unrelated comorbidities. Only
in a properly designed clinical trial can causal inferences be
made with confidence, and only at the group level: randomization creates groups with similar prognostic characteristics,
and differences above random error (in mean change or the
occurrence of events) can then be ascribed to the interventions administered14.
Interventions are targeted to reduce, eliminate, or prevent
the manifestations of the health condition or their impact.
When the intervention has beneficial effects, we say it is
successful. However, interventions can also cause harm by
inducing new manifestations or worsening existing ones. The
original framework paper already stated: “Benefit and harm
can be regarded as opposite directions on one ‘impact scale,’
measurable in one of the core areas.” This is further clarified
in the current elaboration (Figure 2 and Figure 3): the
framework areas allow for domains that can measure benefit,
harm, or both, resulting in a “net effect.” For example, an
intervention can increase work/family/leisure participation
because of decreased pain and stiffness (benefit), but at the
same time decrease participation because of increased fatigue
(harm). Or in the case of glucocorticoids and osteoporosis,
these agents damage bone, but in RA they also counteract the
harm of inflammation on bone.
Example domains. In Figure 3, the concepts of benefit and
harm are again distinguished, and example domains are
included with each. Note that most current core sets focus on
benefit, and the framework does not require core set developers to include separate benefit and harm domains. For
manifestations, we stress that symptoms and signs of the
health condition per se belong here, as targets of benefit; their
impact (if deemed core) should be separately measured and
placed under life impact. For example, in polymyalgia
rheumatica, manifestations included only systemic inflammation15, but in psoriatic arthritis (PsA) it also included
separate domains for musculoskeletal and skin disease
activity16. For life impact, both included the core domains of
pain and physical function, to which polymyalgia added
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Figure 3. Example domains within the updated OMERACT Filter 2.1 framework. Mandatory adverse event reporting is not
within the scope of a core domain set, except for the area of Death/Lifespan in settings where death is a rare event. Societal
and resources use are outside of the shaded boxes as the same indicator, for example, cost can represent both intended effects
and harms. OMERACT: Outcome Measures in Rheumatology.

stiffness, and PsA patient’s global assessment (PtGA),
fatigue, and HRQOL. Adverse event reporting is mandatory
in trials, and the requirements for reporting are best seen as
separate from the development of a core set. Nevertheless,
all such events can be conceptually placed in core areas, and
where necessary, specific core domains of harm can be
specified. For example, developers could decide to include
“infection” as a core domain.
For impact, historically the effort has been targeted at
defining the core domains necessary to document benefit. For
harm, it quickly became clear that adverse events were not
adequately integrated into the model. At OMERACT 2018,
pivotal discussions were held at a preconference meeting17.
One key finding spurred the current elaboration of the
framework: patients explained that they usually did not
experience adverse effects or harm from treatment as a series
of discrete events that could be identified according to
regulatory guidelines18. Instead, they described harm as an
intermittent or continuous discomfort “in the background,”
often not serious enough to warrant priority in a consultation
with their physician, but nevertheless significantly affecting
well-being and participation, as well as potentially the choice
of therapy17. For example, a patient described her days

following MTX ingestion as “a feeling of nausea, fatigue,
being generally unwell that hinders undertaking activities.”
Currently, this potential core domain of harm is not identified
at all, or only indirectly through PtGA of health. We have
now added it under the label “unintended impact of treatment
on functioning/participation.” We expect this domain to
become core in many future core sets. It has already been
picked up in PsA as “treatment burden” and placed in the
“research agenda” ring of the OMERACT onion16,19. In
addition, and especially pertinent for patients with a chronic
condition, the concept “burden of treatment” has been introduced to describe a patient’s “workload” in terms of time and
effort to adhere to treatment regimens (including taking
drugs), visiting health professionals, and other health-related
activities20,21. We now add the burden on personal finances
that can also constitute real difficulties for patients, including
their ability to continue a course of treatment.
Regarding the area of death/lifespan, OMERACT
acknowledges that for many health conditions, death is very
rare in clinical trials. However, OMERACT core outcome
sets should follow clinical trial reporting guidelines that
mandate reporting the number of deaths as adverse events.
Our current thinking is shown by the distinction between
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“survival” as a domain to show benefit of interventions for
conditions that are potentially fatal, and “mortality” for the
other conditions, where death is likely only relevant as an
adverse event in the clinical trial setting. The term lifespan
was chosen to describe the duration of living rather than
focusing on the discrete event of death.
For societal impact, the domain of costs is placed in
between benefit and harm. Traditionally, costs are seen as
“harm” to be traded against the benefits of the intervention.
However, cost could also be the target of an intervention, and
decreases seen as benefit.
Domain selection process. The process to select domains is
described in the OMERACT Handbook19, and updated in the
OMERACT 2018 conference proceedings22. Briefly, core set
developers must name at least 1 domain in each of the areas:
manifestations, life impact, and death/lifespan. Guidance has
been developed for placement of domains in an area. If
properly supported by arguments and agreed to by the
OMERACT community, domains can be shared between
areas (as described above) and choices for domains can be
made on the benefit and on the harm side (as in the case of
mortality for nonfatal conditions).

Setting: Personal and Environmental Context
In the original framework paper, we stated: “Core set developers need to specify the setting of the core set, and consider
if any contextual factors need to be documented in every
trial.” Setting (or scope) includes the health condition, target
population for the intervention, type of intervention, and so
on. Contextual factors can be defined as those that are not the
primary object of research but that may influence the results
or the interpretation of the results. These include potential
confounders and effect modifiers (most of which should be
eliminated by randomization), as well as factors that define
the generalizability of the study findings1. In the current
elaboration, the label has been made more specific by
following the ICF terminology and adding “personal and
environmental,” but otherwise things are unchanged. An
OMERACT special interest group is analyzing the process

of selecting important and core contextual factors for a core
set23. Discussions are ongoing, but we posit that consideration of context is important in at least 3 phases: (1) domain
selection; (2) instrument selection (for correct interpretation
of measurements); and (3) consideration of other factors that
should be included as effect modifiers/confounders in the
analysis and interpretation of the trial.
Table 1 outlines the changes incorporated into the revised
framework as described above.

DISCUSSION
The OMERACT Filter 2.0 framework and process has been
widely quoted and implemented both within and outside
OMERACT. We hope the current elaboration, “OMERACT
Filter 2.1,” clarifies and helps to solve problems encountered
by users.
REFERENCES

1. Boers M, Kirwan JR, Wells G, Beaton D, Gossec L, d’Agostino
MA, et al. Developing core outcome measurement sets for clinical
trials: OMERACT filter 2.0. J Clin Epidemiol 2014;67:745-53.
2. Schmitt J, Spuls P, Boers M, Thomas K, Chalmers J, Roekevisch E,
et al. Towards global consensus on outcome measures for atopic
eczema research: results of the HOME II meeting. Allergy
2012;67:1111-7.
3. Tong A, Craig JC, Nagler EV, Van Biesen W; SONG Executive
Committee and the European Renal Best Practice Advisory Board;
SONG Executive Committee and the European Renal Best Practice
Advisory Board. Composing a new song for trials: the Standardized
Outcomes in Nephrology (SONG) initiative. Nephrol Dial
Transplant 2017;32:1963-6.
4. Mackie SL, Twohig H, Neill LM, Harrison E, Shea B, Black RJ, et
al; OMERACT PMR Working Group. The OMERACT core domain
set for outcome measures for clinical trials in polymyalgia
rheumatica. J Rheumatol 2017;44:1515-21.
5. Orbai AM, de Wit M, Mease PJ, Callis Duffin K, Elmamoun M,
Tillett W, et al. Updating the psoriatic arthritis (PsA) core domain
set: a report from the PsA workshop at OMERACT 2016.
J Rheumatol 2017;44:1522-8.
6. Robson JC, Tomasson G, Milman N, Ashdown S, Boonen A, Casey
GC, et al. OMERACT endorsement of patient-reported outcome
instruments in antineutrophil cytoplasmic antibody-associated
vasculitis. J Rheumatol 2017;44:1529-35.
7. Bartlett SJ, Barbic SP, Bykerk VP, Choy EH, Alten R, Christensen

Table 1. What has changed in the revised OMERACT Filter 2.1 framework?

1. Better visibility and explanation of the purpose of the framework: to select domains for a core set used to
measure effects of an intervention. The aim is to describe the full universe of “measurable aspects of health
conditions” to select domains that assess the effects of an intervention.
2. Benefit and harm are made explicit. Framework areas are “neutral” toward benefit and harm, so they can
include domains for benefit, harm, or domains that measure both.
3. Core areas are now simply areas.
4. “Pathophysiological manifestations” is renamed “pathophysiology” for the concept, and “manifestations/
abnormalities” for the area. The area and potential domains are better explained, including guidelines on what
to do in case of heterogeneous or nonspecific health conditions.
5. “Death” is renamed “death/lifespan” to better encompass survival as well as mortality.
6. Reading order of areas from left to right now follows the path of manifestation to life impact and death/lifespan.
7. Better explanation of the areas of life impact and death/lifespan, and the concept of contextual factors.

OMERACT: Outcome Measures in Rheumatology.

1026

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2019. All rights reserved.

The Journal of Rheumatology 2019; 46:8; doi:10.3899/jrheum.181096

Downloaded on January 9, 2023 from www.jrheum.org

8.
9.
10.
11.
12.

13.

14.

15.
16.

R, et al. Content and construct validity, reliability, and
responsiveness of the rheumatoid arthritis flare questionnaire:
OMERACT 2016 workshop report. J Rheumatol 2017;44:1536-43.
Callis Duffin K, Merola JF, Christensen R, Latella J, Garg A,
Gottlieb AB, et al. Identifying a core domain set to assess psoriasis
in clinical trials. JAMA Dermatol 2018;154:1137-44.
Wilson IB, Cleary PD. Linking clinical variables with health-related
quality of life. A conceptual model of patient outcomes. JAMA
1995;273:59-65.
World Health Organization. International classification of
functioning, disability and health (ICF). [Internet. Accessed January
9, 2019.] Available from: http://www.who.int/classifications/icf/en
Temple RJ. A regulatory authority’s opinion about surrogate
endpoints. In: Nimmo WS, Tucker GT, editors. Clinical
measurement in drug evaluation. New York: Wiley; 1995.
U.S. Department of Health and Human Services, Food and Drug
Administration. Guidance for industry. Patient-reported outcome
measures: use in medical product development to support labeling
claims. [Internet. Accessed January 9, 2019.] Available from:
http://www.fda.gov/downloads/Drugs/Guidances/UCM193282.pdf
Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient
outcome in arthritis. Arthritis Rheum 1980;23:137-45.
Friedman LM, Furberg CD, DeMets DL. Fundamentals of clinical
trials. 4th ed. New York: Springer; 2010.
Mackie SL, Twohig H, Neill LM, Harrison E, Shea B, Black RJ, et
al; OMERACT PMR Working Group. The OMERACT core domain
set for outcome measures for clinical trials in polymyalgia
rheumatica. J Rheumatol 2017;44:1515-21.
Orbai AM, de Wit M, Mease PJ, Callis Duffin K, Elmamoun M,
Tillett W, et al. Updating the Psoriatic Arthritis (PsA) Core Domain
Set: a report from the PsA workshop at OMERACT 2016.
J Rheumatol 2017;44:1522-8.

17. Andersen KM, Cheah JT, March L, Bartlett SJ, Beaton DE,
Bingham CO III, et al. Improving benefit-harm assessment of
therapies from the patient perspective: OMERACT premeeting
toward consensus on core sets for randomized controlled trials.
J Rheumatol 2019;46:1053-8.
18. International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use.
ICH harmonised tripartite guideline: clinical safety data
management: definitions and standards for expedited reporting E2A.
Step 4. [Internet. Accessed January 9, 2019.] Available from:
https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Gui
delines/Efficacy/E2A/Step4/E2A_Guideline.pdf
19. Boers M, Kirwan JR, Tugwell P, Beaton D, Bingham CO III,
Conaghan PG, et al. The OMERACT Handbook. [Internet.
Accessed August 8, 2018.] Available from:
https://omeract.org/resources
20. Eton DT, Ramalho de Oliveira D, Egginton JS, Ridgeway JL, Odell
L, May CR, et al. Building a measurement framework of burden of
treatment in complex patients with chronic conditions: a qualitative
study. Patient Relat Outcome Meas 2012;3:39-49.
21. Dobler CC, Harb N, Maguire CA, Armour CL, Coleman C, Murad
MH. Treatment burden should be included in clinical practice
guidelines. BMJ 2018;363:k4065.
22. Maxwell LJ, Beaton DE, Shea BJ, Wells GA, Boers M, Grosskleg S,
et al. Core domain set selection according to OMERACT Filter 2.1:
the ‘OMERACT methodology’. J Rheumatol 2019;46:1014-20.
23. Nielsen SM, Tugwell P, deWit M, Boers M, Beaton DE, Woodworth
TG, et al. Identifying provisional generic contextual factor domains
for clinical trials in rheumatology: results from an OMERACT
initiative. J Rheumatol 2019 (in press).

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2019. All rights reserved.

Boers, et al: OMERACT Filter 2.1 framework

Downloaded on January 9, 2023 from www.jrheum.org

1027

