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c Section of Rheumatology and Clinical Immunology, University of Texas MD Anderson Cancer Center, Texas, USA 
d Discipline of Medicine, University of Adelaide; Rheumatology Unit, The Queen Elizabeth Hospital, Woodville, Australia 
e International Foundation for Autoimmune & Autoinflammatory Arthritis (AiArthritis), St. Louis, MO, USA 
f Division of Rheumatology, Department of Medicine, Duke University School of Medicine, Durham, NC, USA 
g Division of Immunology and Rheumatology, Stanford University School of Medicine, Palo Alto, CA, USA 
h Ottawa Hospital Research Institute, School of Epidemiology and Public Health, University of Ottawa, Ottawa, Ontario, Canada 
i Secretariat, OMERACT, University of Ottawa, Ottawa, Ontario, Canada 
j Department of Medicine and School of Epidemiology and Public Health, University of Ottawa, Ottawa, Ontario, Canada 
k Patient Research Partner, Canada 
l Division of Rheumatology, Department of Medicine, Johns Hopkins University, Baltimore MD, USA 
m Dartmouth Medical School, Hanover, NH, USA 
n Patient Research Partner, USA 
o Section for Biostatistics and Evidence-Based Research, the Parker Institute, Bispebjerg and Frederiksberg Hospital, Copenhagen, Denmark 
p Research Unit of Rheumatology, Department of Clinical Research, University of Southern Denmark, Odense University Hospital, Denmark 
q Department of Rehabilitation, Municipality of Guldborgsund, Nykoebing F, Denmark 
r Patient Research Partner, the Netherlands 
s Amsterdam University Medical Centre, Department of Medical Humanities, Amsterdam Public Health 
t Patient Research Partner, Germany 
u Patient Research Partner, France 
v Department of Immunology, Allergy, and Rheumatology, Baylor College of Medicine, Houston, TX, USA   

A R T I C L E  I N F O   

Keywords: 
Rheumatoid arthritis 
OMERACT 
Core domains 
Delphi 
longitudinal observational studies 

A B S T R A C T   

Objective: To define and select rheumatoid arthritis (RA)-specific core domain set for Longitudinal Observational 
Studies (LOS) within the Outcome Measures in Rheumatology (OMERACT) framework. 
Methods: A three-round online Delphi exercise, including patient research partners (PRPs) and other community 
partners in healthcare, was conducted. Domains scored 7–9 (i.e., critically important to include) by ≥ 70 % of 
participants in both groups were included. Items were consolidated in a subsequent dedicated meeting. 
Results: Nineteen domains scored ≥ 70 % consensus in both groups. The focus group refined these into a list of 
twelve domains. 
Conclusion: The achieved consensus will inform the next steps of developing the core domain set for LOS in RA.   
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Introduction 

Longitudinal observational studies (LOS), which involve the 
repeated collection of data from the same individuals over a specified 
period, have proven instrumental in understanding the impact of 
rheumatoid arthritis (RA). They provide comprehensive insights into the 
trajectory of the disease and its multifaceted effects on patients [1]. 
However, the need for more standardization in outcome measurement 
presents a challenge in harmonizing the wealth of data generated by 
these studies. It has been widely accepted that relevant outcomes in LOS 
may vary from those gathered in randomized controlled trials (RCTs) 
[2]. The experimental nature of RCTs often requires relatively 
short-term outcomes to assess drug efficacy, while LOS, being observa
tional, can focus on broader, long-term outcomes related to e.g., the 
natural history of the disease or therapeutic safety. Establishing a core 
set of domains specifically tailored for LOS in RA is essential in bridging 
this gap. By enhancing the consistency of data collection and analysis 
across studies, a core outcome set would enable more effective com
parisons, contribute to the robustness of evidence, and pave the way 
toward more patient-centric care and treatment strategies in RA. 

The drive to establish standardized outcomes in LOS gave rise to the 
Patient Outcomes in Longitudinal Observational Studies (POLOS) 
Working Group under the auspices of the Outcome Measures in Rheu
matology (OMERACT) initiative [3]. Developing a core outcome set 
requires two consecutive phases: selecting the core domain set and the 
core measurement set. The OMERACT Filter 2.1 methodology, that 
follows a three-stage framework is employed [4]. Initially, candidate 
domains are generated through scoping reviews and qualitative work. 
Then, a consensus process is conducted to obtain agreement on domains 
from the patients and other community partners/collaborators involved. 
Finally, formal voting on the OMERACT Onion occurs, categorizing 
domains into layers based on their importance. In the second phase, an 
evidence-based framework guides the assessment of outcome measure
ment instruments for inclusion in a core measurement set [5]. 

Preparatory work included a systematic review to identify domains 
used in LOS [6], a qualitative analysis of important domains reported by 
patients and caregivers [7], and the categorization of domains following 
the OMERACT Filter 2.1 framework [8,9]. These domains set the ground 
for the current study, aimed at consolidating consensus on candidate 
core domains among the OMERACT community. 

Methods 

Study design and participants 

A three-round Delphi survey evaluating domains was developed 
using the OMERACT consensus methodology [10]. Each domain was 
evaluated based on its importance for inclusion in the core domain set. 

Participants were included if they were self-identified patients with 
RA, and healthcare providers or researchers with rheumatology exper
tise. The ability to engage with the survey digitally was necessary, while 
there were no geographical limitations for participation. Participants 
were recruited through the OMERACT network, lists of researchers 
participating in registries obtained from previous search [2,6], and LOS 
in rheumatology around the world from contacts, direct mailing to pa
tients and clinicians’ groups, and posts on social media (Facebook and 
LinkedIn of steering group members). Participants were categorized in 
two groups: patient research partners (PRPs) and all other community 
partners, including healthcare providers, researchers, policymakers, 
industry professionals, and payers. Participants who self-identified as 
patients in the survey were designated as PRPs, a classification sup
ported by their affiliation with the OMERACT network and their pre
sumed active engagement in the research process. 

Study procedures 

The Delphi process consisted of three consecutive rounds: the first 
round commenced in March 2022, the second round launched in April 
2023, and the third round concluded in July 2023. Potential participants 
received an email with a clear explanation of the study’s objectives and 
guidelines, as well as an invitation and link to the survey (DelphiMan
ager) [11]. Four weeks were allowed for responses to each round, with 
reminders and longer response periods to reach a minimum sample of 
200 PRPs and 200 other collaborators. 

In each of the rounds, participants were asked to rate each domain 
based on a 1–9 scale, which corresponded to their perceived importance 
of the domain for the core set, from 1 (not important) to 9 (critically 
important). After round 1, participants were provided with the results for 
each specific domain by group, and a reminder of their individual 
answer in the previous round. Any additional comments or thoughts on 
their decisions were also gathered through open comment fields. A 
domain was accepted for inclusion in the core set if it was deemed 
critically important (i.e., 7 to 9 scores) by at least 70 % of participants 
from each group separately in the first two rounds that the domain was 
assessed. Moreover, the group decided that if an item was deemed crit
ically important (i.e., 7 to 9 scores) by at least 70 % of patients but not by 
other collaborators, it was also included. Domains were removed from 
consideration if ≥ 70 % of participants from both patients and com
munity partners groups scored them as not important (i.e., equivalent to a 
score of 1 to 3). 

The initial questionnaire in round 1 requested participants to assess 
57 target domains, from 8 broad domains, mapped in 4 core areas 
(Pathological Manifestations, Life Impact, Death/ Lifespan, Societal/ 
Resource use) (Supplementary Table 1). Each Delphi round sparked an 
online discussion among the members of the OMERACT POLOS-RA 
Working Group on the results, prompting amendments to the ques
tionnaire for the next round. 

At the 2023 OMERACT gathering in Colorado Springs, a Special In
terest Group (SIG), specifically dedicated to LOS was convened. The 
meeting comprised a multidisciplinary team of patient research partners 
(PRPs), healthcare professionals, academics, and methodologists. The 
collective aim was to select and refine domains that hold significance for 
all community partners. During this session, findings from the initial two 
Delphi surveys were critically evaluated and deliberated upon. 

After the final Delphi round, a virtual meeting was held with a focus 
group comprising six PRPs and two rheumatologists. The aim of this was 
to reduce the voted items into an acceptable number of candidate do
mains that should be included in the LOS core domain set. Following 
these discussions, a preliminary set of items was proposed. 

The study was approved by the Institutional Review Board (IRB) of 
the primary research site, the University of Texas MD Anderson Cancer 
Center. Upon receiving IRB approval, participant consent was implicitly 
granted through their engagement in the digital survey, which followed 
a thorough review of the informational details of the study. 

Results 

In total, 442, 268, and 212 participants took part in the first, second, 
and third round of the Delphi survey, respectively. The participants were 
mostly PRPs (287, 159 and 123, respectively) and other collaborators 
(155, 109 and 89, respectively). Other collaborators, beyond rheuma
tologists (63.2 %), included mainly researchers (10.3 %), allied health 
professionals including physiotherapists and occupational therapists 
(7.1 %), or nurses (5.8 %). 

Overall, 335 (76 %) participants were female, 105 (24 %) were male, 
1 (< 1 %) identified as non-binary and 1 (< 1 %) preferred not to 
answer. Ages ranged from 20 to 90 years, with most participants ranging 
from 60 to 70 years and residents of 37 different countries. Comparing 
second-round completers (n = 268) with second-round non-completers 
(n = 174) among those that completed the first round, no significant 
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differences emerged in age, with the range of "60–69 years" being the 
most common (completers 29.9 %, non-completers 33.3 %, p = 0.1951), 
gender (females dominant in both, completers 73.5 %, non-completers 
79.3 %, p = 0.4069), or background, with PRPs being the most 
frequent group (completers 52.6 %, non-completers 67.2 %, p =
0.3716). 

Results of the final round, stratified by PRPs and other collaborators, 
are shown in Table 1. After the initial round, participants suggested the 
inclusion of 58 additional domains. These new domains were assessed to 
ensure they were not repeated or subsumed under another category. 
Upon refinement, 14 of these suggestions were ultimately chosen for 
addition as new domains (Supplementary Table 2). 

After the final Delphi round, consensus was achieved for acceptance 
of nineteen domains across the four core areas. 

Pathological manifestations: Nine domains reached consensus on 
acceptance; joint pain, joint stiffness, joint swelling, fatigue, overall 
pain, comorbidities, such as cardiovascular/stroke/ hypertension, in
fections, or osteoporosis, and drug adverse events. 

Life impact: Four domains reached consensus; function (walking/ 
using stairs/going out), dependency on others, health related quality of 
life, and remission status. 

Death/lifespan: Two domains reflected the core area of death/life
span, namely disease-specific mortality, and treatment-related 
mortality. 

Societal/resource use: Four domains belonged to this area; health
care utilization, direct costs, indirect costs, and out-of-pocket costs. 

Notable discordance was found between PRPs and other collabora
tors across various domains. Seven and ten domains were discrepant 
between groups in the first and second rounds, respectively. In the final 
round, 5 domains were accepted (≥ 70 %) by other collaborators but not 
PRPs, including cancer (85 % vs. 63 %), grooming/personal hygiene (89 
% vs. 67 %), performance: absenteeism/work performance/presentee
ism (72 % vs. 43 %), loss of income (78 % vs. 62 %) and overall mortality 
(92 % vs. 65 %). Domains accepted by PRPs but not by other collabo
rators were satisfaction with treatment (85 % vs. 69 %), and future 
financial concerns (71 % vs. 42 %). 

In the process of finalizing the domains, a ’winning and binning’ 
approach was employed, whereby certain domains were prioritized 
(’winning’), while others were consolidated or redefined for clarity and 
comprehensiveness (’binning’) (Table 2). The joint involvement domain 
was defined to incorporate previously separate categories of joint pain, 
joint stiffness, and joint swelling. The comorbidities domain was pro
posed to include infections, cancer, cardiovascular events, as well as 
osteoporosis and fractures. The domain of therapeutic adverse events- 
specified to be assessed only in drug-related studies- was renamed under 
the term ’safety’. The function domain was proposed to encompass ac
tivities of daily living, such as grooming/dressing/personal hygiene and 
walking/using stairs/going out. The independency domain evolved 
from the earlier dependency on others category. Additionally, the 
domain financial and resource impact was proposed, covering a broad 
range of economic aspects, from future financial concerns to healthcare 
utilization, direct and indirect costs, as well as out-of-pocket expenses. 

Discussion 

This project used a consensus-driven approach to standardize do
mains in LOS for RA. We established a preliminary core set of domains 
through an iterative Delphi process. Two groups of participants were 
involved –PRPs and other community partners. Over three rounds of 
voting, consensus was reached on 19 core domains that effectively 
capture the long-term outcomes of RA from various perspectives. Dis
crepancies between PRPs and other community partners underscored 
the need for further refinement of the outcome set, especially in areas 
such as joint stiffness, satisfaction with treatment, and financial burden. 

In the 2023 OMERACT POLOS SIG meeting, handling discrepant 
domains was a key focus. The consensus in the meeting was that 

domains voted as essential by ≥ 70 % of PRPs should be included in the 
core set, advocating for the patient-centric approach of this research. 
Moreover, the importance of examining qualitative data was under
scored to understand these discrepancies better. For example, personal 
hygiene was noted as a possible source of discrepancy between groups, 
as patients may adapt to challenges in this area over time, leading to 
their lower prioritization, while those not living with the disease saw it 
as a relevant domain. 

During the meeting, the proposition of consolidating —or binning— 
certain domains was also discussed. There was a general agreement that 
some domains, like grooming, could be effectively merged into broader 
categories, such as physical functioning. Mortality-related domains and 
cost categories, inclusive of health utilization, were also proposed for 
consolidation. Further, it was suggested that some grey area domains 
might be subsumed under health-related quality of life, thereby 
streamlining the core set. The possibility of associating infections and 
cancer with drug adverse events was also debated, though the classifi
cation of these as comorbidities was acknowledged. In sum, the 
consensus leaned towards domain merging, but emphasized that any 
merging must align with the initial definitions, thus maintaining the 
validity of the core domain set and its usefulness for the subsequent 
selection of instruments [12]. The idea of consolidating domains was 
broadly accepted, with an overwhelming 96 % in favor of domain 
lumping, to be done after the third Delphi round. 

Therefore, the merging of voted items followed in a successive stage 
in the dedicated online meeting of the focus group facilitated with the 
assistance of PRPs. The meeting ensured that the lumping was con
ducted from a patient perspective, with attention to detail, and preser
ving the nuanced insights obtained from the Delphi rounds. Twelve 
selected domains were proposed in this session. During the meeting, the 
process of consolidating domains was completed, including merging 
some domains and the renaming of others, to provide clearer insights for 
researchers, while simultaneously capturing the breadth of patients’ 
experiences and challenges. 

It is important to recognize that certain constraints were present in 
our study. Despite the robustness of the three-round Delphi exercise, the 
interaction between participants was limited to survey responses, 
without the opportunity for a collective discussion which could have 
further enriched the data with nuanced insights and consensus. A more 
consistent engagement with PRPs throughout the entire Delphi process 
could have provided additional depth and context to the findings. 
Moreover, detailed educational background information of the patient 
participants was not collected, and we could not address if there was 
some sociodemographic factor that impacted the responses. Future 
studies should prioritize including patients with varying levels of health 
literacy and socioeconomic status while adapting research methodolo
gies to be more accessible and less burdensome. Another limitation of 
our study includes the aggregation of the group of other collaborators 
into a single group, which was not subdivided further due to the low 
number of respondents in each category, yielding a heterogeneous group 
of participants. Besides, a significant reduction in participant numbers 
was encountered from the first to the third round, which may have been 
influenced by the extensive number of items, leading to response fa
tigue. Iterations of this research could benefit from incorporating a 
preliminary patient-led item reduction phase to mitigate this. 

Further steps will include developing definitions for the twelve 
candidate core domains and sorting them into the OMERACT three 
onion layers according to their relevance. The Delphi results, together 
with the observations during the POLOS SIG meeting at OMERACT 2023 
and the focus group meeting, are valuable steps in the quest to establish 
the most relevant domains to yield a comprehensive, patient-centric 
core set for RA in LOS. 
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Table 1 (continued ) 
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