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ABSTRACT. Introduction. Over the years, Outcome Measures in Rheumatology Clinical Trials (OMERACT) has
worked toward consensus on core sets for outcome measurement in specific rheumatologic diseases.
OMERACT core sets refer to the minimum number of domains and instruments essential to address the
desired outcomes in trials. “Domains” are the attributes of an activity or function. This article discusses the need for an open process for selecting domains, existing frameworks for choosing domains, and
the importance of describing the methods for selecting domains.
Methods. We reviewed the domains selection process of 3 OMERACT groups working on
patient-reported outcomes (PRO). We categorized these methods in a hierarchy of comprehensiveness
and examined the extent to which they address related issues.
Results. There was agreement that a gold standard for domain selection would include 3 important
aspects: following a framework, remaining true to the clinical question, and including the clinically
relevant outcomes for both benefits and harms.
Discussion. OMERACT participants agreed that a guide for the options for developing domains that
meet the OMERACT Filter would be useful. More discussion and explanation is needed to outline outcomes related to the patient perspective that are not covered by the current version of the International
Classification of Functioning, Disability and Health (ICF) and to explain the usefulness of the population/intervention/comparison/outcome (PICO) structure in domain selection. Future OMERACT work
includes addressing these issues and developing a framework based on the ICF to support comprehensive outcome measurements. (J Rheumatol 2011;38:1702–10; doi:10.3899/jrheum.110389)
Key Indexing Terms:
OUTCOME MEASURES

RHEUMATOID ARTHRITIS

PATIENT REPORTED OUTCOMES

A pivotal component of Outcome Measures in Rheumatology
Clinical Trials (OMERACT) is its focus on patient-reported
outcomes (PRO). There are several working groups involved
in developing and evaluating various generic methodologic
and disease-specific aspects of PRO. As a reflection of their
importance at OMERACT 10, 3 plenary sessions were committed to PRO, one devoted to selection of domains, one to
selection of instruments, and one to methods for assessing
and satisfying the Responsiveness Criteria of the OMERACT
Filter. This article summarizes the issues and examples discussed in the Domains Session.

Within OMERACT, the word “domain” has been loosely
used as a pointer to relevant areas of outcome in rheumatology studies. Outcome has been defined as how a patient feels,
functions, and survives, and OMERACT has frequently
pointed to the 5 D’s suggested by Fries: disability, discomfort
and pain, drug side effects (toxicity), dollar costs, and death1.
The US Food and Drug Administration (FDA) has recently
issued guidance for the development of a PRO instrument as
outlined in Figure 12. The processes recommended by
OMERACT are entirely consistent with this FDA guidance
and indeed provide examples of how these criteria can be
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Figure 1. Development of a patient-reported outcome (PRO) instrument: an iterative process. Reprinted from US Department of Health and Human Services2.

met. The selection of domains corresponds with Steps (i), (ii),
and (iii) in Figure 1. While domains refer to what should be
measured, instruments specify how those domains should be
measured. The typical process is that first, the domains considered relevant are selected, and then instruments that measure or assess these domains are identified. The main reason to
revisit domain selection is increasing insight that the instruments now used, although proven useful, have shortcomings
that can be addressed by new methods. Present instruments
often address several concepts that cross domains, or have
diverse response categories that can result in disordered
responses. The first step in instrument development is to again
answer the question “What should be measured?”3. This article reviewed the domain selection process of 3 OMERACT
groups working on PRO. We categorize these methods in a
hierarchy of comprehensiveness, examine the extent to which
they address related issues, and discuss the consistency of
their process with activities of the FDA. Several key issues
were discussed as important considerations in domain selec-

tion. We provide an agenda for future OMERACT meetings
and interim work.
Following the FDA approach for domain selection encourages the formulation of a conceptual framework. There are a
number of these in use, for example, the International
Classification of Functioning, Disability and Health (ICF) and
the Patient-Reported Outcomes Measurement Information
System (PROMIS).
ICF Framework
The ICF framework (Figure 2)4 has replaced the previous
spectrum of impairment > disability > handicap, with new
domains described from the perspective of the body, the individual, and society in 2 basic categories: (1) Body Functions
and Structures (system level); and (2) Activities and
Participation (person level and person-environment interaction). In ICF, “functioning” is defined as a “generic term
which includes body functions and structures, activities and
participation. It indicates the positive aspects of the interac-
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Figure 2. International Classification of Functioning, Disability and Health model of disability.
Copyright© World Health Organization (WHO); 2011. All rights reserved.

tion between the individual (with a health condition) and context (personal and environmental factors)”5,6. The ICF also
offers a hierarchical classification of “domains or categories,”
which includes definitions. These domains contained in ICF
can be seen as health domains and health-related domains. To
improve feasibility of the large and comprehensive ICF, the
ICF core sets project was initiated in 2001. The process of the
ICF core set addresses the issue of context, specifying the
number of categories to be assessed, and focussed on the condition, setting, and preferences of patients and clinicians. The
process of disease-specific core sets of ICF categories demonstrates a case of domain identification with a robust process
that has achieved acceptance by both rheumatologists and
allied health professionals. The ICF core set project attempts
explicitly to identify the minimum necessary to adequately
represent the experience of most people with the disease of
interest. In OMERACT, the ICF Reference Group is tasked to
explore and examine the viable and practical interfaces
between the OMERACT projects and the ICF to advance outcomes measurement in rheumatology2.
PROMIS Framework
The second approach is the PROMIS, another major initiative
in domains based upon the World Health Organization’s physical, mental, and social framework. The PROMIS project has
expanded this to establish the “detailed articulation of subordinate domains beneath the broad physical, mental, and
social headings,” as shown in Figure 37,8.
PROMIS approach to domain determination. The PROMIS
method is based on the concept of domains as “latent traits.”
PROMIS provides a strict and well documented procedure
using literature reviews, Delphi technique, and empirical data
(analyzed both qualitatively and quantitatively) for development of new domains. The process is linked strongly to the
interaction between the patient and the physician/health pro-

fessional. The process will be described using PROMIS
Domain Hierarchy 2010 and the PROMIS 18 Steps. One
aspect of the PRO is that a previously selected domain can
sometimes benefit from refinement or further structuring.
CASE STUDIES
During the breakout groups at OMERACT 10, 4 cases illustrating different approaches to domain identification were presented and discussed: (1) Development of the Rheumatoid
Arthritis Impact of Disease (RAID) scale; (2) derivation of the
Rheumatoid Arthritis Patient Priorities for Pharmacological
Interventions (RAPP-PI) outcomes; (3) an exploration of how
fatigue emerged as a domain of relevance in RA; and (4) using
Q-sort as a method of identifying groups of patients with different domains of interest — the case of fatigue.
Case 1: Rheumatoid Arthritis Impact of Disease (RAID)
Scale
The preliminary RAID score is a patient-derived weighted
score to assess the impact of rheumatoid arthritis (RA). By
impact of disease, we mean outcomes (such as fatigue or
well-being) that pertain to domains not captured in the usual
PRO of pain, function, and patient global assessment. This
score can be used in clinical trials as a new composite index
that captures information relevant to patients. The methodology is relevant with a focus on identification of domains of
major importance to patients. The methodology is applicable
for use in other diseases — both rheumatic and nonrheumatic
— and in the development of new instruments.
Initial choice of domains. Ten patients with RA, one from
each of 10 European countries, met in Zurich in March 2007.
All had definite RA according to the American College of
Rheumatology (ACR) criteria9, spoke English, and were
selected by the principal investigators in each country. They
had varying experience in research; 3 were members of the
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Figure 3. Patient-Reported Outcomes Measurement Information System® (PROMIS®) domain framework8. © 2011 PROMIS Health Organization and PROMIS
Cooperative Group. Reprinted with permission.

OMERACT patient group. The patients were presented with
an extensive literature review on domains of health in RA.
During a group discussion and in 3 successive sessions, the
participants identified domains of health important for the
patient based on their personal experience.
Ranking of domains. For feasibility, the steering committee
decided to include in the composite score a maximum of 7
domains. After the first step, the resulting number of domains
was too large, so to reduce the number of domains and to
obtain better representation a “ranking” strategy was
designed. One hundred patients with RA (10 in each country)
were contacted by the principal investigator and/or by the
patient representative. All had definite RA; there were no
other selection criteria. The names of the domains obtained in
the previous step were translated into 12 languages with a
brief explanation and presented as a list in random order. The
participants were asked to rank the domains in order of
decreasing importance by giving a number between 1 (most
important) and 17 (least important) to the 17 domains. No

other data were collected at this stage (May to June 2007). The
7 highest-ranked domains were retained in the RAID score10.
Case 2: The RAPP-PI Outcomes
An exploration of how RAPP-PI chose domains. In the
RAPP-PI project, a mixed-methods approach was used to
develop a patient-generated set of priority treatment outcomes, using in-depth interviews, nominal groups, and a
postal survey with RA patients in the UK. The 8 outcomes
forming the RAPP-PI were pain, activities of daily living,
joint damage, mobility, life enjoyment, independence, fatigue,
and valued activities11.
In-depth interviews were conducted with 26 RA patients,
sampled purposively for age, sex, medication (anti-tumor
necrosis factor or other disease-modifying antirheumatic
drugs), disease severity, and work status. Grounded theory
guided iterative data collection and analysis. Coding of the
data was peer reviewed. A patient research partner collaborated in the research design and analysis.
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Nominal group study: patient importance and prioritization of
treatment outcomes. Nominal groups12 were used with the
patients (experts with valuable knowledge of living with RA)
to rate the importance of and to prioritize the 63 outcomes previously generated in the interview study13. Patients with RA9
attending outpatient appointments were identified from clinical notes. Participants were purposively sampled for a range
of medications, disease duration, disease activity [Disease
Activity Score (DAS) patient opinion (general health), visual
analog scale (“Considering all the ways your arthritis affects
you, how well are you doing?”)]14, sex, age, and work status.
Five nominal groups were held, with 3 rounds. In round 1,
patients were asked to individually rate the 63 outcomes using
4 categories of importance: not important/not applicable,
important, very important, and most important. Only the most
important outcomes were used in round 2. In round 2, after
sharing their most important outcomes, debate and discussion
followed among these expert groups. A consensus was formed
on the most important outcomes to be represented in a core set
of measures for drug intervention, and a single group list was
created. In round 3, a UK multicenter postal survey enabled
the final selection of outcomes for the RAPP-PI. In all, 254
patients were asked to rate the individual importance of the 31
outcomes from the nominal groups and rank the top 6 most
important outcomes. A relative importance score was then
computed for each outcome. The 8 prioritized outcomes that
formed the core of the RAPP-PI were the highest scoring:
pain, activities of daily living, avoidance of joint damage,
mobility, life enjoyment, independence, fatigue, and valued
activities13.
Case 3: An Exploration of How Fatigue Emerged as a
Domain of Interest in RA
In one of the earliest attempts to quantify outcome assessment, summarized in his paper of 1956, John Lansbury
included “Hours after rising before onset of fatigue” as one of
the assessment tools15. He distinguished different types of
fatigue, noting that: “Neurotic fatigue is a lack of desire for
action and, in our experience, occurs infrequently in rheumatoid patients. Fatigue due to lack of sleep wears off in an hour
or so, but fatigue due to rheumatoid arthritis does not”.
However, fatigue was not included in the 7 internationally
agreed core outcome measures in RA clinical trials16. Further,
although many potential outcome measures were considered
during the development of the core set, fatigue was not mentioned. At OMERACT 5, in 2000, the meeting turned its attention to the scores required in the core set measures for them to
be considered to have truly changed in response to treatment.
There were many technical arguments, but at the end of the
day perhaps the most important development was the recognition that taking a patient perspective was required17. It was
the patients at OMERACT 6 who raised awareness of fatigue
to health professionals, stimulating new research17,18,19,20,21.
Fatigue is an integral part of RA, experienced by almost all

patients at some time and by 40% on most days22,23. It is an
important physical and cognitive symptom that is considered
overwhelming, uncontrollable, and different from normal
tiredness in severity, quality, unpredictability and apparent
lack of cause, affecting every aspect of life23,24,25,26; at
OMERACT 8 (in 2006), international consensus was reached
that fatigue should be measured in all RA studies alongside
the core set, using an instrument validated in RA fatigue27.
Participation by patients in the process of identifying relevant
outcome domains resulted in insights that had been missed by
the scientific community working in isolation, and emphasized the need for a robust instrument to measure RA fatigue,
including concepts patients consider essential.
Case 4: Q-sort as a Method of Determining Patients with
Different Domains of Interest — the Case of Fatigue
Q-methodology may be used to determine patients with different perspectives on outcome domains of interest. As an
illustration, a Q-sort study28 aimed to describe different perspectives on fatigue in RA patients was presented. According
to Nikolaus, et al, patients with RA mention fatigue as one of
their most bothersome symptoms28. Three studies on the
experience of fatigue in RA24,25,26 showed that fatigue is a
multidimensional, bothersome symptom with far-reaching
consequences. These studies give a first explorative insight
into the experience of RA fatigue, but did not address differences between patients in their descriptions of fatigue. The
Q-sort method can help examine intraindividual differences in
the experience of RA fatigue. The researchers were interested
whether fatigue experience differs between patients with RA
and whether one patient can have different experiences of
fatigue.
Cases in Context
The components of these cases are mapped onto the FDA
Guidance Framework in Table 1 to illustrate how OMERACT
and the FDA have arrived at similar conclusions and have
shown consistency with the iterative process recommended
there. As mentioned, some domains related to PRO can benefit from refinement, and this is possible in the FDA’s proposed
approach. There is a hierarchy in domains, and PRO can
assess different hierarchies. This refinement may include
assessment of what patients can report within domains. For
example, the concept of difficulty or restriction may be different from patient satisfaction or preferences. These distinctions
require increasing interpretation and iteration by patients
(Table 2).
DOMAINS — OMERACT AND THE COCHRANE
COLLABORATION
The Cochrane Collaboration is a group of more than 28,000
contributors in over 100 countries who review the effects of
healthcare interventions29. Each systematic review is a synthesis of all known published controlled clinical trials and
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Table 1. Process for domain selection: Similarity between OMERACT group activities and elements of FDA process.
Elements of FDA Recommendation2

Outline hypothesized concepts and potential claims
Determine intended population
Determine intended application/characteristics (type of scores,
mode and frequency of administration)
Perform literature/expert review
Develop hypothesized conceptual framework
Place PRO within preliminary endpoint model
Document preliminary instrument development
Obtain patient input
Generate new items
Select recall period, response options and format
Select mode/method of administration/data collection
Conduct patient cognitive interviewing
Pilot test draft instrument
Document content validity
Confirm conceptual framework with scoring rule

Case 1: RAID10
Gossec, et al

Case 2: RAPP-PI10a

Case 3: Fatigue
as a domain of
interest in RA

Case 4: Q Sort18

x
x
x

x
x
x

x
x
x

x
x

x
x

x
x

x
x
x
x
x
x
x

x

x

x
x
x
x
x
x
x
x
x

x
x
x
x
x
x
x

x
x

PRO: patient-reported outcomes; RAPP-PI: Rheumatoid Arthritis Patient Priorities for Pharmaceutical Intervention; RAID: Rheumatoid Arthritis Impact of
Disease.

gives the best estimate of health benefits and side effects of a
particular therapy; more recently, reviews including nonrandomized and observational studies have been prepared. The
Cochrane Musculoskeletal Group produces reliable,
up-to-date systematic reviews of interventions for the prevention, treatment, or rehabilitation of musculoskeletal disorders
including rheumatology30. These Cochrane Reviews are published in the Cochrane Library. The Cochrane Library has
recently changed its approach to focus on the top 7 patientimportant outcomes to include both benefit and harm for the
first page of each systematic review that contains the abstract,
plain-language summary, and a table of the summary of findings. Systematic review authors and editors have identified
the strong need to put all PRO in the context of the Clinical
Intervention Question, which broadly asks, “Does this intervention do more good than harm?”.
Just as a sentence has a certain written structure, a
researchable question has specific parts. Writing the question
with a specific structure makes the research process more
clear and focused. Terms used to formulate the question can
be used directly for the literature search, discussion of the
results, planning the intervention, and for our purposes an
explicit description of the outcome in the context of the population and intervention. A question formulated with this specific structure is termed the “PICO” question31, which as mentioned, includes the following parts: patient/population, intervention, comparison, and outcome (which will include the
important domains — the clinically relevant outcomes for
benefit and harm).
To make sure the outcome is intended and relevant to the
clinical question, there must be agreement and clarity on the
PICO. At OMERACT 10, a majority (61%) of participants

indicated through voting that they had not “heard of the PICO
structure for the research question for trials.”
As noted, this new format has a summary of findings table
that requires the consideration of up to 7 patient-important
outcomes including both benefit and harm (see Figure 3). For
example, in RA, the default 7 outcomes to be included in
Cochrane reviews are:
• ACR 50 response
• Pain
• Health Assessment Questionnaire (HAQ) for function
• Disease Activity Score (DAS)
• Radiographic or appropriate imaging changes
• Short-term serious adverse effects from trials
• Longterm adverse effects or toxicity from observational
studies
These 7 outcomes appear arbitrary to some, but they were
developed by consensus in a series of editorial meetings with
input from the Cochrane Musculoskeletal Consumer Group. It
is possible to examine the chosen outcomes and map them to
important domains identified by other groups in other ways,
perhaps by mapping the outcomes to larger concepts. The 7 outcomes were chosen because they represent domains that reflect
patient interests and are useful for clinical decision-making.
These are a minimum set of outcomes, and review authors can
add more outcomes if they are relevant to the PICO elements of
the research question. Editors at the British Medical Journal
have further expanded the use of the PICO.
This framework should reflect all important outcomes,
even when no trials are found during a literature search;
when there are no data, this should stimulate the research
community to conduct the appropriate research study. Thus,
use of this tool ensures that the audience will have the infor-
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Table 2. Example of summary of findings table for abatacept for rheumatoid arthritis.
Reprinted with permission.

mation needed for decision-making, including decisions
about setting new research priorities. Similarly, uptake of the
use of this tool could help identify outcomes that need further development32.
DISCUSSION
In this article, we have given case examples of frameworks
used to select domains, placed these frameworks in the context of OMERACT, and described OMERACT activities

©

2011 PROMIS Health Organization and PROMIS Cooperative Group.

around domain selection. OMERACT participants agreed
that domain selection needs further discussion and clarification, and that a literature review of domain selection should
be undertaken to inform the direction of future activities
(Table 3).
The consideration of domain identification and selection
could lead to the development of a core set of domains. There
is scope also for developing ideas for the initial implementation of “core domains.”
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Discussion of Possible Domains
1. Death. Measures within this domain would include total
and disease-specific survival, time to death, etc.
2. Burden of disease, that includes all-cause, and subsections
on disease-specific burden, treatment-associated for example;
and mostly or exclusively patient-reported (including quality
of life) participation. Ideally, this domain would mostly link
with the ICF that focuses on functioning, including activities
and participation aspect of patients; however, during informal
OMERACT discussions, we identified discordance between
ICF and domains of importance to patients. Conceptual subdomains include: (a) The actual function, activity, participation that is affected, including symptoms and cost (perhaps
cost is a separate, main domain, but that would imply it would
need a place in every core set); (b) The impact on and/or
importance to the patient of these domains (not addressed by
the ICF).
3. Disease-specific and treatment-specific process measures
necessary to assess specific effects: this would include most
measures used currently in trials as endpoints (e.g., forced
expiratory volume, tumor response assessed on imaging, RA
disease activity, damage, etc.). It would also include adverse
events as assessed by laboratory tests, etc.
Efforts of OMERACT have focused on identifying, standardizing, and collecting validated outcome measures, to help
interpret results from randomized controlled trials for use in
everyday clinical practice. Although the most global question
for the patient is “How are you?”, a more in-depth analysis is
needed to better grasp the nature of the outcomes of intervention. Also, it is possible that outcomes may change, due to
influences on the overall impact of disease, which are subject
to other considerations, such as the patient’s self-management
or changes in their environment that alter the importance of a
particular outcome33. Further, there may be changes in relevant covariables that may capture the outcome of interest in an
unexpected way (for example, an analgesic for knee arthritis
may allow increased physical function, but pain levels remain
unchanged because the patient increases functional activity to
the limit of his or her pain tolerance). In terms of the OMERACT filter (Truth, Discrimination, Feasibility)34, proper
domain selection helps meet the requirement for “truth,” a
Table 3. Toward OMERACT 11: A specific research agenda.
Completion of a comprehensive literature review on domain selection
Collaborate and propose key definitions such as domain, impact, function
With regards to the PROMIS approach, analyze content validity in the context of computer adapted testing and other ways of tailoring domain
selection to the individual, rather than the disease
Explore the possibility of a ‘core set’ of domains
Develop guidance for domain selection
Consider domains that allow for adequate coverage of benefits and harms
in results reporting

word that captures issues of face, content, construct, and criterion validity. This helps the researcher to show that the outcome measures what is intended, and that it is relevant.
OMERACT has proposed core sets for outcome measurement
in specific diseases. These core sets refer to the minimum
number of domains and instruments that are needed to
describe outcomes in trials or clinical practice, but it is possible that, as with fatigue in RA, the research community has
neglected some relevant domains of outcome.
Future OMERACT will focus on these issues and work
towards developing a framework, based on the ICF, to support
comprehensive outcome measurements. This includes the
analyses of the use of fixed items versus open items, as well
as time issues and possible questionnaire overload. At the end
of the OMERACT meeting, the vote was to develop further
guidance in the coming years and report back. The group
plans to define the term “domain,” and discuss domains in a
broad context (pain, fatigue, participation) as well as specific
domains identified in instruments such as the HAQ, for example: disability, discomfort and pain, drug side effects (toxicity), dollar costs, and death. There is also a strong need to discuss the nature of different perspectives on outcomes.
Outcomes are assessed by different measures and this may be
due to the nuances of the domain selection. Domains that are
understandable and relevant to patients may assess and
express the response to treatment differently than domains relevant to researchers. Further, the balancing of benefits and
harms takes place in the broad overview of the effects of disease and of its treatment — hence our increasing interest in life
impact measures, which will be more informative about this
balance, but less informative about the mechanism of action of
diseases and their treatments (including the presentation of
beneficial and harmful effects). OMERACT participants
agreed that a guide for the options for developing domains that
meet the OMERACT filter would be useful. More discussion
and explanation is needed to outline outcomes related to the
patient perspective that are not covered by the current version
of the ICF, and to explain the usefulness of the PICO structure
in domain selection.
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