
Seminars in Arthritis and Rheumatism 64 (2024) 152342

Available online 15 December 2023
0049-0172/© 2023 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Exploring the complexities of pain phenotypes: OMERACT 2023 chronic 
pain working group workshop 

Tim Pickles a,*, Mary Cowern b, Robin Christensen c, Sabrina M. Nielsen c, Lee S. Simon d, Caitlin 
M.P. Jones e,f, Lara J. Maxwell g, Beverley Shea h, Vibeke Strand i, Zahi Touma j,k, Karine Toupin- 
April l,m,n,o, Philip Mease p,1, Ernest Choy q,1 

a Centre for Trials Research, Cardiff University, Cardiff, UK 
b Versus Arthritis, UK 
c Section for Biostatistics and Evidence-Based Research, The Parker Institute, Bispebjerg and Frederiksberg Hospital, Research Unit of Rheumatology, Department of 
Clinical Research, Odense University Hospital, University of Southern Denmark, Copenhagen, Denmark 
d SDG LLC, Cambridge, MA, USA 
e Sydney Musculoskeletal Health, Faculty of Medicine and Health, The University of Sydney, Sydney, NSW, Australia 
f The Institute for Musculoskeletal Health, Sydney Local Health District, Sydney, NSW, Australia 
g Faculty of Medicine, University of Ottawa, Ottawa, Ontario, Canada 
h The Ottawa Hospital Research Institute, University of Ottawa, Ottawa, Ontario, Canada 
i Division of Immunology/Rheumatology, Stanford University School of Medicine, Palo Alto, CA, USA 
j Schroeder Arthritis Institute, Krembil Research Institute, University Health Network, Toronto, Ontario, Canada 
k Division of Rheumatology, Toronto Lupus Program, University of Toronto, Toronto, Ontario, Canada 
l School of Rehabilitation Sciences, Faculty of Health Sciences, University of Ottawa, Ottawa, Ontario, Canada 
m Department of Pediatrics, Faculty of Medicine, University of Ottawa, Ottawa, Ontario, Canada 
n Children’s Hospital of Eastern Ontario Research Institute, Ottawa, Ontario, Canada 
o Institut du Savoir Montfort, Ottawa, Ontario, Canada 
p Seattle Rheumatology Associates and Division of Rheumatology Research, Swedish Medical Center, Seattle, WA, USA 
q CREATE Centre, Division of Infection and Immunity, School of Medicine, Cardiff University, Cardiff, UK   

A R T I C L E  I N F O   

Keywords: 
OMERACT 
Chronic pain 
Measurement 
Nociceptive 
Nociplastic 
Neuropathic 

A B S T R A C T   

Objective: To educate and discuss pain mechanisms (nociceptive, neuropathic, nociplastic) illuminating its 
possible impact when measuring different outcomes, which may modify, confound and potentially bias the 
outcome measures applied across various aspects of Rheumatic Musculoskeletal Diseases (RMDs) clinical trials. 
Methods: In the plenary presentations, PM lectured on different pain mechanisms and impact on disease activity 
assessment. Data from two data sets of RMDs patients, which assessed the prevalence and impact of nociplastic 
pain were presented and reviewed. Audience breakout group sessions and polling were conducted. 
Results: Mixed pain etiologies may differentially influence disease activity assessment and therapeutic decision- 
making. Polling demonstrated a consensus on the need to assess different types of pain as a phenotype, as it 
constitutes an important contextual factor (a variable that is not an outcome of the trial, but needs to be 
recognized [and measured] to understand the study results), and to standardize across RMDs. 
Conclusion: There is need for a standardized pain measure that can differentiate underlying pain mechanisms.   

Introduction 

Pain is the most common symptom in Rheumatic Musculoskeletal 
Diseases (RMDs). Chronic pain reduces physical functioning and mental 
well-being [1]. Patients rank pain as the most important and dominant 

symptom [2]. Consequently, pain is an OMERACT core domain for most 
RMDs [3]. Pain has typically been assessed by either a simple visual 
analogue scale (VAS) or a numeric rating scale (NRS) gauging pain 
severity and its impact. 

In rheumatoid arthritis (RA), almost 80% of patient global 

* Corresponding author. 
E-mail address: pickleste@cardiff.ac.uk (T. Pickles).   

1 These authors have contributed equally to senior authorship. 

Contents lists available at ScienceDirect 

Seminars in Arthritis and Rheumatism 

journal homepage: www.elsevier.com/locate/semarthrit 

https://doi.org/10.1016/j.semarthrit.2023.152342    

mailto:pickleste@cardiff.ac.uk
www.sciencedirect.com/science/journal/00490172
https://www.elsevier.com/locate/semarthrit
https://doi.org/10.1016/j.semarthrit.2023.152342
https://doi.org/10.1016/j.semarthrit.2023.152342
https://doi.org/10.1016/j.semarthrit.2023.152342
http://crossmark.crossref.org/dialog/?doi=10.1016/j.semarthrit.2023.152342&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Seminars in Arthritis and Rheumatism 64 (2024) 152342

2

assessment is based on pain severity [4]. Despite treatment, many pa-
tients state they have clinically significant pain which impacts physical 
functioning even in those with low disease activity [5,6]. Chronic pain is 
complex and involves both peripheral and central nervous system 
mechanisms [7]. Accordingly, pain researchers have categorized three 
different types of pain; nociceptive, neuropathic, and nociplastic. People 
can experience these different pain mechanisms individually or 
together, variably over time. 

OMERACT (Outcome Measures in Rheumatology) is a global, 
volunteer-driven, not for profit organisation committed to improving 
outcomes for patients with autoimmune and musculoskeletal diseases 
through advancing the design and quality of clinical studies. OMERACT 
2023 took place at the Cheyenne Mountain Resort, Colorado Springs, 
Colorado, USA between May 1st and 5th, with a wide range of pre-
sentations, workshops, and interactive sessions on the topic of outcome 
measurement in rheumatology. The goal of the OMERACT Chronic Pain 
Working Group workshop was to acknowledge that pain is complex, and 
its assessment needs to address the relative role of different pain 
mechanisms to accurately measure disease activity and optimally guide 
therapeutic decision-making. Details on the OMERACT Chronic Pain 
Working Group can be found at https://omeract.org/working-gro 
ups/pain/. 

Objectives: The objectives of the OMERACT 2023 Chronic Pain 
Working Group workshop were: 

1. to educate OMERACT attendees about the complexity and experi-
ence of pain mechanisms in RMDs;  

2. to assess the potential need for standardization of pain assessments 
across these conditions.  

3. to review and evaluate the influence of different pain mechanisms on 
disease activity assessments;  

4. to poll attendees about the importance of development of reliable 
pain measures which address this complexity. 

Methods 

The OMERACT 2023 Chronic Pain Working Group workshop was 
held on Thursday 4th of May 2023 in Colorado Springs, Colorado, 
United States. The workshop included an educational lecture, a breakout 
group session, and polling. The agenda was planned to describe the 
importance of understanding pain from the patients’ perspective and 
classification of different forms of human pain phenotypes, including 
nociceptive, neuropathic, and nociplastic pain, present real-world data 
sets which distinguish the prevalence and impact of mixed etiology pain 
experience in RMDs, explore the challenges in assessing and character-
izing these different pain phenotypes as a possible contextual factor and 
discuss methodologies for achieving accurate pain assessments and 
characterization. 

Educational lecture: The educational lecture was initiated by MC, a 
patient research partner (PRP), presenting a patient’s perspective. PM 
presented an overview of the neurobiology of pain, the differentiation of 
nociceptive, neuropathic, and nociplastic pain, the definition of fibro-
myalgia (FM), and the impact of these differing pain mechanisms on 
disease assessment in RMDs. Two new studies since the last OMERACT 
Chronic Pain Working Group workshop were presented. PM presented 
an analysis of psoriatic arthritis (PsA) patients from the CorEvitas reg-
istry assessing FM and chronic widespread pain using the American 
College of Rheumatology 2016 FM questionnaire to determine preva-
lence of these conditions and their impact on disease activity 
assessments. 

The OMERACT fellow (TP) presented data from a cross-sectional 
study on chronic pain phenotypes in inflammatory arthritis. Patients 
with inflammatory arthritis treated at the Rheumatology Department of 
the University Hospital of Wales, UK, were invited to take part when 
attending routine outpatient appointments. Pain assessments included 
Brief Pain Inventory (BPI), Widespread Pain Index (WPI) Symptom 

Severity Scale (SSS), and painDETECT questionnaires and pressure pain 
threshold (PPT) was assessed by algometer. The painDETECT ques-
tionnaire was used to categorize patients as ‘nociceptive, ‘unclear’ or 
‘neuropathic’ groups. The Health Assessment Questionnaire Disability 
Index (HAQ-DI) was also collected. 

Breakout groups and Polling: Breakout groups discussed four questions 
and reported at a final plenary session before the questions were polled; 
all related to the overarching question of whether pain mechanism - as a 
phenotype - should be perceived as a possible contextual factor in RMDs 
clinical trials (i.e., a variable that is not an outcome of the study, but 
needs to be recognized [and measured] to understand the study results). 
The questions were:  

• Do the types of pain affect the sensitivity (the extent of the change) of 
the instruments that measure the efficacy of a treatment in a RMDs 
clinical trial?  

• Do the types of pain affect the validity (truth) of the instruments (e. 
g., tender and swollen joint counts, pain Severity, pain Interference 
and remission)?  

• Do we need to assess and/or select patients by the types of pain in 
RMDs clinical trials?  

• Do you believe using a single pain measurement scale (e.g., NRS or 
VAS) is sufficient to assess nociceptive, neuropathic, and nociplastic 
pain, or should we combine general pain intensity scales with more 
specific and multidimensional assessment tools for a comprehensive 
evaluation? 

Results 

MC, a PRP, emphasized the individualized nature of the patient’s 
pain experience. Each patient brings their own unique state to the dis-
ease experience: age, gender, immunobiologic, psychologic, sociocul-
tural, and disease activity, all of which influence pain severity and 
interference. 

PM provided an overview of pain neurobiology and classification. 
The International Association for the Study of Pain (IASP) classifies 
three types of pain; nociceptive, neuropathic, and nociplastic, which 
may present in a mixed fashion [8]. Pain cannot be inferred solely from 
activity in sensory neurons. This is particularly relevant in patients with 
RMDs as healthcare professionals often assume that pain arises only 
from sites of disease. 

Nociceptive pain is a common form of pain arising from tissue 
damage or inflammation. Examples include the pain signalling arising 
from active synovitis in RA patients or mechanical irritation in osteo-
arthritis (OA). A common measure of this type of pain is a VAS or NRS 
scale of pain severity. 

Neuropathic pain represents damage or dysfunction of nerve tissue. 
This type of pain is often described as burning, shooting, or tingling. 
Examples of neuropathic pain include diabetic neuropathy and carpal 
tunnel syndrome. A commonly used tool to screen for neuropathic pain 
is the multi-question painDETECT questionnaire [9]. 

Nociplastic pain is defined as ’pain that arises from altered noci-
ception despite no clear evidence of actual or threatened tissue damage 
causing the activation of peripheral nociceptors or evidence for disease 
or lesion of the somatosensory system causing the pain’ [10]. This re-
places the term ‘central sensitization’ or ’central pain’ in which severity 
of pain is attributed to amplification of neural signalling within the 
central nervous system. The pain aspect of FM is typically nociplastic 
[11]. FM is common and affects 2-8% of the general population [12]. 
Patients with FM often report chronic widespread pain, fatigue, 
non-refreshed sleep and cognitive impairment (i.e., brain fog). In pa-
tients with inflammatory arthritis, including RA, PsA and axial spon-
dyloarthritis (axSpA), 10-25% of patients have concomitant FM [13,14]. 
When FM coexists with RMDs, patients demonstrate higher disease ac-
tivity scores. This finding has been highlighted by the European Alliance 
of Associations for Rheumatology (EULAR) as a factor that is associated 
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with difficult to treat RA, as patients may have pain but little inflam-
mation [15]. EULAR has published management recommendations for 
FM [16]. The potential mechanisms whereby patients with RA develop 
FM have been reviewed [17]. The prevalence and impact of FM on 
disease activity assessment in the spondyloarthritides, including PsA, 
have been similarly reviewed [14]. A variety of validated questionnaires 
to assess nociplastic pain and FM were described, including the WPI and 
SSS, which together constitute the 2016 American College of Rheuma-
tology criteria for FM, the FiRST questionnaire, and the Central Sensi-
tization Inventory. 

RMDs patients often experience a combination of nociceptive, 
neuropathic, and nociplastic pain, all of which contribute to pain 
severity and interference (Fig. 1). The complexity of assessing different 
forms of pain in RMDs patients lies in the diverse and often overlapping 
nature of their pain experiences. When attempting to achieve a state of 
remission or low disease activity, if FM is present and confounds the 
ability to accurately assess disease activity, inappropriate therapeutic 
decision-making may occur. Accurate and reliable characterization of 
these complex pain types is crucial for tailoring appropriate treatment 
strategies and improving patient outcomes. However, using a simple 
methodology to assess this complexity can be challenging. 

PM presented a study which analyzed 1823 PsA patients in the 
CorEvitas PsA/axSpA registry. All patients were administered the 
American College of Rheumatology 2016 WPI and SSS. The two mea-
sures are used together, and high scores denote the presence of FM. High 
scores on the WPI denote the presence of Widespread Pain (WP). FM was 
noted in 11.2% and WP in 13.4%. Patients with FM had twice as severe 
disease activity scores: cDAPSA, patient global, patient pain, and tender 
joint counts. 

The fellow (TP) presented a study to characterize chronic pain phe-
notypes in inflammatory arthritis. 166 patients (53 RA and 113 PsA) 
were recruited. 54.8% were female. Their mean age was 53.8 (SD 15.54) 
and mean disease duration was 12.3 years (SD 11.09). 47 patients 
(28.3%) fulfilled the ACR2010 criteria for FM. Patients with concomi-
tant FM, had higher BPI Severity (7.4 vs 2.0, p<0.001) and BPI Inter-
ference scores (6.8 vs 3.0, p<0.001). They were more likely to be 
classified as having neuropathic-like pain by the painDECTECT ques-
tionnaire (75%). There was no statistically significant difference in PPT. 
BPI Severity correlated highly with BPI Interference (ρ = 0.833; 
Table 1). Correlations between BPI Severity and Interference with WPI 
and SSS were moderate (0.579 ≤ ρ ≤ 0.744), with low correlations with 
PPT. 

Breakout Groups: PRPs (between three and five in each breakout 
group) shared their experiences of suffering from chronic pain. Pain 
varied from day-to-day in intensity and was experienced in different 
ways. Chronic low-grade pain is what many have learned to live with but 
may experience flare that can be debilitating and stressful. Most did not 
realize there are different types of pain, although some PRPs with two or 

more diseases, such as RA and osteoarthritis, felt they could distinguish 
pain from each. Many PRPs felt the information in the educational lec-
ture was helpful and supported developing better ways of assessing 
different types of pain in RMDs clinical trials. 

Polling: The final plenary session polling results (Table 2) showed 
that more than 80% of the attendees agreed that different types of pain 
can affect the validity and sensitivity of the instruments that are used to 
assess treatment effect. Among those who voted (23.5% were PRPs), it 
was felt that stratification of patients, based on pain phenotype, in RMDs 
clinical trials would be desirable. For assessing pain, only a few at-
tendees (4%) felt a single pain measurement scale is sufficient to assess 
nociceptive, neuropathic, and nociplastic pain and many felt combining 
general pain severity scales with specific and multidimensional assess-
ment tools is desirable (60%). The remaining 36% of attendees felt there 
was insufficient information to understand and answer the question. 

Discussion 

The key goals of the OMERACT 2023 Chronic Pain Working Group 
workshop were to educate OMERACT attendees about the complexity of 
pain mechanisms and experience in RMDs, address the need for stan-
dardization of pain assessment across RMDs, demonstrate the influence 
of different pain mechanisms on assessments of disease activity, and poll 
attendees about the importance of development of reliable pain mea-
sures which address this complexity. 

It was agreed that pain is a cardinal feature of RMDs, impacting 
function and quality of life. The neurobiology of chronic pain is complex 
involving both peripheral and central nociception, influenced by genetic 
and environmental/socio-cultural factors. Concomitant nociplastic 
pain/FM influences assessment and outcomes and should be considered 
in shared decision making about treatment. Although pain is complex 
and may need a complex instrument to capture its full dimensions, a 
standardized approach across all RMDs may be feasible and desirable. 

There was a consensus on the need to improve assessment of pain as a 
standalone phenotype since it potentially could represent an important 
contextual factor that can either: (i) effect modify the endpoint of a 
RMDs clinical trial, (ii) be outcome influencing in cohorts, or (iii) impact 
(distort or bias) the measurement properties of the core outcome mea-
sures [18]. Attendees agreed that different types of pain could affect 
response to treatment e.g., nociplastic pain not responding to advanced 
immunomodulatory medications. Therefore, different types of pain can 
affect the validity and sensitivity to change of current instruments used 
to assess disease activity. The future objective of the OMERACT Chronic 
Pain Working Group will be to systematically review the available in-
struments and determine their ability to assess different types of pain in 
patients with RMDs in line with the OMERACT Filter 2.2 methodology 
[19,20,21,22]. If necessary, the OMERACT Chronic Pain Working Group 
will look to develop a pain assessment instrument, or instruments, to 

Fig. 1. Nociceptive, neuropathic, and nociplastic pain contribution to pain severity and interference.  
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assess different types of pain in patients with RMDs. 
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HAQ-DI painDETECT BPI Severity BPI Interference Widespread Pain Index Symptom Severity Scale 

painDETECT 0.608      
BPI Severity 0.700 0.556     
BPI Interference 0.783 0.653 0.833    
Widespread Pain Index 0.551 0.508 0.579 0.593   
Symptom Severity Score 0.672 0.643 0.621 0.744 0.551  
Pressure Pain Threshold -0.330 -0.246 -0.317 -0.247 -0.227 -0.219 

HAQ-DI: health assessment questionnaire disability index 
BPI: brief pain inventory 

Table 2 
Results of Polling.  

Poll questions  All PRPs 

Do the types of pain affect the 
sensitivity (the extent of the 
change) of the instruments 
that measure the efficacy of 
a treatment in a clinical 
trial? 

Yes 63 
(97%) 

16 
(100%) 

No 2 (3%) 0 (0%) 

Do the types of pain affect the 
validity (truth) of the 
instruments (e.g., tender 
and swollen joint count, 
pain Severity, pain 
Interference and 
remission)? 

Yes 58 
(85%) 

13 
(81%) 

No 10 
(15%) 

3 (19%) 

Do we need to assess and/or 
select patients by the types 
of pain in clinical trials? 

Yes 57 
(89%) 

15 
(94%) 

No 7 
(11%) 

1 (6%) 

Do you believe using a single 
pain measurement scale (e. 
g., NRS or VAS) is sufficient 
to assess nociceptive, 
neuropathic, and 
nociplastic pain, or should 
we combine general pain 
intensity scales with more 
specific and 
multidimensional 
assessment tools for a 
comprehensive evaluation? 

Yes 3 (4%) 0 (0%) 
Combine general pain 
intensity scales with specific 
and multidimensional 
assessment tools 

40 
(60%) 

12 
(75%) 

Insufficient information to 
understand 

24 
(36%) 

4 (25%) 

PRP: patient research partner. 
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