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ABSTRACT. Previous Outcome Measures in Rheumatology (OMERACT) meetings recognized that patients view
outcomes of intervention from a different perspective. This preconference position paper briefly sets out
2 patient-reported outcome (PRO) instrument approaches, the PROMISE computer adaptive testing
(CAT) system and development of a rheumatoid arthritis-specific questionnaire to measure fatigue; a
tentative proposal for a PRO instrument development pathway is also made. (J Rheumatol 2011;
38:1716–19; doi:10.3899/jrheum.110390)
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Previous Outcome Measures in Rheumatology (OMERACT)
meetings recognized that patients view outcomes of intervention from a different perspective than do researchers, and this
should be reflected in the way effects of new treatments are
assessed and reported1,2. The “patient perspective” has
become an integral part of OMERACT proceedings, and has
led to the emergence of a broader concept of outcome assessment3, incorporating the notion of measuring the impact of
arthritis and its treatment on the lives of individual patients4,5.
However, to do so requires a greater reliance on
patient-reported outcomes (PRO) in domains not yet well
characterized within rheumatology, and for which the choice
of measuring instrument is not yet well defined. The regulatory authorities are interested in PRO, and the US Food and
Drug Administration recently issued guidelines on how such
PRO might be chosen, developed, or justified6. One aim of
OMERACT 10 is to identify steps by which we might ensure
that appropriate instruments are chosen or developed. If
agreement can be reached on an appropriate and rigorous
process for developing PRO instruments, then recognition of
the validity of such instruments by the research community
will be strongly facilitated. Our objective is to promote the
emergence of consensus agreement on such a process.
This preconference position paper briefly sets out 2 PRO
instrument approaches: the patient-reported outcome information system (PROMIS) computer adaptive testing (CAT) system and the development of a rheumatoid arthritis (RA)-speFrom the University of Bristol, Academic Rheumatology Unit, Bristol
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cific questionnaire to measure fatigue, and makes a tentative
proposal for a PRO instrument development pathway. The
outlines will be elaborated during 3 plenary presentations (by
J. Fries, S. Hewlett, R. Osborne, respectively) and, augmented by additional brief reports, will form the basis of the workshop discussion groups.
The PROMIS Approach to Choosing or Developing
Instruments
In 2004, the USA National Institutes of Health (NIH) initiated a multicenter cooperative group establishing the
PROMIS7,8. The PROMIS network of clinicians, clinical
researchers, and measurement experts is organized around 6
primary research sites and a statistical coordinating center
with the aim of building and validating common, accessible
item banks to measure key symptoms and health concepts
applicable to a range of chronic conditions, enabling efficient
and interpretable clinical trial research and clinical practice
application of PRO. With this item bank as a basis, it aims to
create a CAT system that allows efficient, psychometrically
robust assessment of PRO in clinical trial research involving
a wide range of chronic diseases, including musculoskeletal
diseases. One application within rheumatology has been the
assessment of physical function, wherein an important goal is
to circumvent the rigidity of current questionnaires, and to
eliminate their floor and ceiling effects when used in patients
whose physical function differs from the average9. A recent
report documents the qualitative and quantitative item-evaluation process for developing the PROMIS Physical Function
item bank10.
In the PROMIS approach to choosing or developing instruments, the process starts with the item. Instruments, in the
PROMIS and OMERACT sense, are groups of questionnaire
items which together can provide a reliable and valid estimate
of a “latent trait,” often called a “domain.” The approach
begins with selection and definition of the latent trait, perhaps
from a hierarchy or table of possible domains. For example,
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“Physical Function,” which has a subdomain of “Mobility”
and is itself a subdomain of “Physical Health.” It is desirable
to have as few domains as possible and for everyone to use
compatible processes, but sometimes a project may require
development of a new domain.
Next, items that have been used to estimate the domain historically are assembled by an exhaustive literature review that
may yield thousands of items from hundreds of instruments. If
gaps and omissions are suspected, new items may be written.
Items are screened for clarity, translatability, patient importance, and other attributes employing focus groups and cognitive reviews, rewritten as necessary, and binned into similar
categories, such as “Walking.” For an item to function well in
IRT (Item Response Theory), it needs (1) to contribute to a
unidimensional construct and (2) to be nonredundant to other
items (local independence). Thus, items are winnowed within
bins to reduce numbers of items for study yet preserve content
validity. Item stems, response options, and timeframes may be
rendered uniform for consistency.
Then, item banks undergo validity testing in multiple
diverse populations, with each item having a minimum of 250
and for some applications 750 or more respondents. From
these, items are quantitatively calibrated using IRT for their
degree of difficulty and their ability to discriminate. The
resulting Physical Function Core Item bank currently has 154
items. From the calibrated item bank, the items with the greatest information content can be selected and aggregated into
instruments, which will necessarily outperform legacy instruments on all measures11,12. Usually, however, this process is
mediated by sentient beings, with the goal to select the
strongest items that collectively are content-balanced across
the domain.
There presently are 4 kinds of PROMIS instruments: First,
improved generic short forms, such as the PROMIS PF-20,
the improved Health Assessment Questionnaire Disability
Index, or the improved PF-10. Second, improved focused
short forms, which are tailored, for example, for a severely
impaired population or a very healthy one; there can be a
number of such short forms, each containing different, sometimes overlapping, items. The instruments are nearly as efficient as CAT. Third, the PROMIS profiles, where items from
several domains are administered together, perhaps 3 to 7
items per included domain; results can efficiently profile the
individual across disparate domains. The legacy Medical
Outcome Study Short-Form 36 is essentially a profile instrument. Finally, there are CAT instruments, where items are
sequentially administered to a subject based upon responses to
prior items, in a dynamic test. In research mode a “simulated”
CAT is generally used, where data on all items are collected,
and then simulated runs made on the entire data bank. CAT
instruments are extremely efficient, and ultimately will be
required for populations with individuals at the extremes of
scores. CAT can allow the same instrument to be administered
in a rehabilitation setting and in a setting of healthy students.

In full CAT mode the number of available items can be large,
and the questionnaire burden quite low13.
In validation studies, PROMIS instruments are run head to
head with legacy instruments, looking specifically for greater
sensitivity to change14, with greater effect sizes, and smaller
sample size requirements15.
The Example of Fatigue
Fatigue, a major and common problem for people with RA, is
recommended for assessment in all clinical trials alongside
the core set16,17. Patients describe a range of features of RA
fatigue and multiple consequences18,19,20,21, yet most scales in
use are generic and have not been adequately standardized or
validated in RA21. While these may (overall) provide reasonable answers22, most do not fulfil current, rigorous guidelines
for PRO6. In addition, they yield global scores, yet there is
the possibility of different facets of fatigue18,19,20, which
may potentially have important causal and therapeutic
implications.
In order to develop and evaluate new RA short scales (for
severity, impact, and perceived coping) and a multidimensional questionnaire (MDQ) assessing separate components, a
series of studies were conducted23, following recommended
methodology6, and with decisions discussed with and supported by a patient research partner at all timepoints. In study
1, qualitative analyses of interviews with patients identified
descriptors and language (to inform questionnaire phrasing)
and identified features of RA fatigue that might exemplify
potential separate fatigue dimensions. In study 2, these
descriptors and concepts were debated by patient focus
groups, who helped design the short scales. Next, the short
scales and a draft 45-item MDQ were subject to cognitive
interviewing (study 3), in which patients completed them
while “thinking aloud” to the researcher, allowing identification of potential problems with understanding the questions in
the way the researcher had intended, or with response
options24.
Having used qualitative methods to address face and content validity, the resultant Bristol RA Fatigue (BRAF) short
scales were evaluated for construct validity against appropriate variables in a large cohort (study 4)25. In the same cohort,
the draft 45-item BRAF-MDQ was subject to an iterative
process of Cronbach’s alpha for internal consistency, factor
analysis for dimensions, and bootstrapping for stability of the
factor analysis, alongside clinical judgments to inform
removal of less informative items and retention of more
informative items. The resulting 20-item BRAF-MDQ was
tested for construct validity (Spearman’s correlation) with
appropriate variables. This produced a robust scale that yields
a global fatigue score and 4 dimension scores: physical fatigue
(severity), living with fatigue (everyday life consequences),
emotional fatigue, and cognitive fatigue26. Exploration of the
BRAF short scales shows that patients with similar fatigue
severity scores can differ greatly in their perceived coping and

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2011. All rights reserved.
Kirwan, et al: Overview patient perspective

1717

Downloaded on January 27, 2022 from www.jrheum.org

impact scores. Similarly, patients with the same global
BRAF-MDQ scores can have different profiles for the 4 subscales of Physical, Living, Emotional, and Cognitive fatigue.
Application of careful and thorough modern methodologies, grounded in the patient perspective, with decisions
enhanced by a patient research partner throughout these studies, has produced scales with potential for individualized
interventions and assessment.
A Methodological Proposal for Developing or Choosing
Instruments (Questionnaires)
Patients complete questionnaires across clinical, survey, and
experimental settings. Questionnaire data are used to make substantive decisions about patient care, the value of treatments in
clinical trials, patient education programs, and the quality of
healthcare professionals and the institutions in which they
work. Questionnaires therefore carry enormous responsibility.
The adage “garbage in, garbage out” is pertinent in questionnaire assessments. Data are invalid if questionnaires comprise imprecise or misdirected questions, or do not reflect target concepts. How do we judge the fidelity of a question or
questionnaire? The answer to this therefore requires input
from several disciplines. Most importantly, we need to scrutinize the groundwork undertaken to develop the questionnaire,
which should consist of high quality consultation with 2
groups of people — patients and clinicians.
A key aspiration of OMERACT is to improve endpoint
outcome measurement through a data-driven, iterative consensus process involving relevant stakeholder groups27. The
first of the OMERACT filters28, Truth, asks: Is the measure
truthful? Does it measure what it intends to measure? Is the
result unbiased and relevant? This criterion captures issues of
face, content, construct, and criterion validity. Questionnaire
design must be founded on developing questions with face,
content, construct, and criterion fidelity. If this step fails, subsequent steps are flawed. No amount of subsequent statistical
calculation will make such a questionnaire valid. It is imperative that adequate resources are used in the initial development of the question concept, construct refinement, and verification of the fidelity between the intention of the question
and patient responses.
Key Steps for Initial Question and Questionnaire
Development
1. The construct (“thing”) to measure. Motivation for questionnaire development in the OMERACT context generally
evolves from an observed clinical or public health phenomenon, which forms the construct needing systematic evaluation.
The precise scope and purpose of the proposed questionnaire
must be explicit.
2. Verification of the construct in target patient populations.
Qualitative processes such as direct observation, interviews,
and focus groups are used to verify the construct in patient
samples.

3. Does the construct have properties amenable to measurement? Subjective experiences such as fatigue, engagement in
life, and self-efficacy are difficult to measure, while others
(e.g., gait) are observable. Highly structured analytical
processes are required to organize everyday patient experiences to generate a measurable construct.
4. Question wording should emanate from patients and the
patient-clinician interaction, and be faithful to the purpose of
the questionnaire. Explicit rules must govern question development to ensure they are appropriate for the target patient
group (i.e., literacy level, gender, body part, age), and that
the resulting data covers the breadth of the target construct
and informs the target audience (clinicians, researchers,
policymakers).
5. Drafted and checked questions undergo cognitive testing
with naive patient samples. Cognitive testing questions can
include “Can you tell me how you came to that answer?”.
Questions should resonate with patient thinking and
observable behavior, available treatments, and should be relevant, meaningful, and modifiable. Sufficient excellent questions permit straightforward construct validation procedures,
with question choices reflecting the defined construct and the
purpose of the questionnaire, not the desire for an elegant or
parsimonious statistical model.
This approach starts with reflective clinician/researcher
observations, followed by a process to ensure faithfulness to
how patients view the world. The validation processes prioritize veracity for the intended construct and purpose of the
nascent questionnaire.
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