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Objectives: To generate candidates for contextual factors (CFs) for each CF type (i.e., Effect Modifying Contextual
Factors (EM-CFs), Outcome Influencing Contextual Factors (OI-CFs), and Measurement Affecting Contextual
Factors (MA-CFs)) considered important within rheumatology.

Methods: We surveyed OMERACT working groups and conducted a Special Interest Group (SIG) session at the
OMERACT 2023 meeting, where the results were reviewed, and additional CFs suggested.

Results: The working groups suggested 44, 49, and 21 generic EM-CFs, OI-CFs, and MA-CFs, respectively. SIG
participants added 49, 44, and 55 factors, respectively.

Conclusion: Candidate CFs were identified, next step is a consensus-based set of endorsed (important) CFs.

Introduction

The Outcome Measures in Rheumatology (OMERACT) is an inter-
national organization focusing on developing core outcome sets (COS)
for clinical trials in rheumatology, bringing together relevant stake-
holders [1]. In 2012, ‘Contextual Factors’ (CFs) were introduced within
OMERACT but understanding and identifying CFs proved difficult. The
Contextual Factors Working Group (CFWG) [2] is addressing these
challenges, and in 2020, the group presented a consensus-based defi-
nition of CFs (see Fig. 1). The definition describes three types: ‘Effect
Modifying" CFs (EM-CFs), ‘Outcome Influencing’ CFs (OI-CFs), and
‘Measurement Affecting’ CFs (MA-CFs).

The group is now working towards developing consensus on a set of
important factors within each CF type that should always be considered
within randomized trials (i.e., mainly EM-CFs), longitudinal observa-
tional studies (i.e., mainly OI-CFs), and studies on measurement prop-
erties (i.e., mainly MA-CFs), respectively. Currently, there is not enough
evidence to identify ‘core’ CFs, because such a term would mandate
measurement in all studies. The first step was to identify candidates for

Contextual Factor types
i.e. ways of influencing trial results

Effect Modifying CFs
(EM-CFs)

Outcome Influencing CFs
(OI-CFs)

Measurement Affecting CFs
(MA-CFs)

Personal factors (age, sex, race, socioeconomic status etc.)

Disease-related factors (disease duration, disease severity etc.)

Environmental factors (place of residence, healthcare system etc.)

Modify the treatment effect;
relevant for personalized medicine

Predict the prognosis,
and may confound the results
(in non-randomized trials)

Impact measurement properties
(such as reliability, validity, etc.)

important CFs, which can be included in a consensus process to finalize
their selection as recommended CFs always to consider in rheumatology
research.

Aim

To generate a list of candidate factors for each CF type (i.e., EM-CFs,
OI-CFs, and MA-CFs) that could be considered important within
rheumatology.

Methods

On March 14, 2023, we sent out a survey to the corresponding chairs
of all OMERACT working groups. This survey was drafted by the
emerging leader (SMN) and finalized with input from group members
including patient research partners (PRPs) and asked, “When thinking of
your working group’s area, which important contextual factors do you
think of?” for each CF type (see Supplementary File S1). We recom-
mended that chairs involve multiple stakeholders from the groups

Example: Sex as EM-CF, OI-CF, and MA-CF in AxSpA

Among AxSpA patients, women, generally...

...experience less benefit from treatment

...have a worse prognosis regarding disease activity

...seem to have higher disease activity when
assessed with BASDAI (but not when assessed with
ASDAS), so it has been suggested to use sex-specific
thresholds for BASDAI.

Fig. 1. Overview of the consensus-based definition of contextual factors with “Sex” as an example.

Overview of the consensus-based operational definition of contextual factors (CFs) presented at the OMERACT meeting in 2020 [8]. The three CF types each describe
different ways that CFs can influence the results of a study. In short, EM-CFs modify the treatment effect (i.e., some patient subgroups experience greater or less effect
from a treatment compared to other subgroups). OI-CFs are prognostic factors, i.e., factors which predict the course of a patient’s condition and may confound the
results of non-randomized trials. MA-CFs influence the performance of outcome measurement instruments (e.g., reliability, validity, responsiveness, thresholds of
meaning). To limit which specific factors can be considered CFs, the factors must be either personal, disease-related, or environmental. The CF types are not mutually
exclusive, e.g., a specific factor may be an EM-CF, OI-CF, and/ or MA-CF. For example, evidence indicates that sex may be an EM-CF [9-11], an OI-CF [9,10], and an

MA-CF [12-14] in axial spondyloarthritis. Figure adapted from Nielsen et al. [8].

ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CFs, contextual factors; EM-CFs, Effect Modifying
Contextual Factors; MA-CFs, Measurement Affecting Contextual Factors; OI-CFs, Outcome Influencing Contextual Factors.
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including patients. We sent two email reminders to complete the survey

and closed the survey for analysis after one month. Specific factors were

extracted from the survey results by the emerging leader (SMN).
Before the CFWG Special Interest Group (SIG) session at the

Seminars in Arthritis and Rheumatism 65 (2024) 152370

OMERACT 2023 meeting in Colorado Springs, Colorado, United States,
preparatory materials were developed for the participants by the
emerging leader (SMN), with input from group members including
PRPs. These included a lay summary for the session, an explanatory

Working Group Survey

Response from When thinking of your working group’s
16 pe 3 5 area, which important contextual factors
] do you think of? (for each CF type)
working groups
EM-CFs OI-CFs MA-CFs
80 suggestions 108 suggestions 36 suggestions
Excluded 36 Excluded 59 Excluded 15
> duplicates 31 > duplicates 46 > duplicates 4
not CFs 0 not CFs 2 not CFs 4
disease/topic-specific 5 disease/topic-specific 11 disease/topic-specific 7
y A A
44 suggested 49 suggested 21 suggested
generic/common generic/common generic/common
EM-CFs OI-CFs MA-CFs

Special Interest Group Session

Please let us know which important generic/common

contextual factors you feel are missing (if any)? (for

each CF type)
EM-CFs OI-CFs MA-CFs
87 suggestions 70 suggestions 91 suggestions
Excluded 38 Excluded 26 Excluded 36
duplicates 15 > duplicates 4 > duplicates 11
not CFs 0 not CFs i b not CFs 2
disease/topic-specific 13 disease/topic-specific 12 disease/topic-specific 20
unspecific 3 unspecific 0 unspecific 1
suggested in WG survey 7 suggested in WG survey 9 suggested in WG survey 2
v A \ 4
49 suggested 44 suggested 55 suggested
generic/common generic/common generic/common
EM-CFs OI-CFs MA-CFs

Fig. 2. Flow diagrams for suggested important contextual factors from the survey of OMERACT working groups (upper panel) and from the Special Interest Group session

(lower panel).
‘Generic/common’ implies that the factors are possible to use across rheumatolo

gy, whereas ‘disease/topic-specific’ indicates that the factor by nature is specific to

the disease or topic that the working group addresses. ‘Unspecific’ refers to factors considered not specific enough to be of practical value.

CFs, contextual factors; EM-CFs, Effect Modifying Contextual Factors; MA-CFs,
tual Factors.

Measurement Affecting Contextual Factors; OI-CFs, Outcome Influencing Contex-
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video on CFs, a quiz, and a “cheat sheet” with definitions and examples
of CFs (see Supplementary File S2) and were available in the OMERACT
2023 meeting app before the meeting.

The CFWG SIG session was held on May 5, 2023, and was open to all
in-person and virtual OMERACT meeting attendants. The purpose of the
SIG session was to generate important CF candidates, in addition to
those identified from the survey. The session lasted 90 min and was
initiated by one of the co-chairs (RC) presenting the agenda and meeting
rules. Then the emerging leader (SMN) presented the aim of the session
and the CF definition. Then an epidemiologist (FG) used an ‘edutain-
ment’ approach to explain effect modifiers and confounders and the
patient perspective was provided by a PRP (NG supported by MV).
Thereafter, preliminary results from two ongoing CFWG studies
(scoping reviews) were presented by two fellows (MWM and MK) and
the results from the survey of OMERACT working groups by the
emerging leader (SMN). Then the SIG participants were asked to suggest
factors they felt were missing. The suggested factors could be added
anonymously as text for each CF type via the free OMERACT app, fol-
lowed by a moderated group discussion. The session was concluded with
a wrap-up by a research experienced clinician (AB).

Table 1

Seminars in Arthritis and Rheumatism 65 (2024) 152370

Results
Survey of OMERACT working groups

We received responses from 16 out of 35 OMERACT working groups
(see Fig. 2). A total of 80, 108, and 36 potential EM-CFs, OI-CFs, and MA-
CFs, respectively, were suggested. After removing duplicates, factors not
satisfying the CF definition, and disease/topic-specific CFs, there were
44, 49, and 21 unique EM-CFs, OI-CFs, and MA-CFs, respectively,
considered important across rheumatology (see Table 1).

Special Interest Group session

At the SIG session, there were 48 attendees, including 10 (21 %)
PRPs and 38 (79 %) others (clinicians, researchers, policymakers; see
Supplementary Table S1). Almost all participants were from Europe and
North America, and 27 (56 %) had attended an OMERACT meeting
before. Four (8 %) attended virtually.

Participants of our SIG session suggested 87 additional EM-CFs, 70
additional OI-CFs, and 91 additional MA-CFs (see Fig. 2), of which 49,
44, and 55 unique factors, respectively, were eligible (see Table 2).

Suggested candidates of important generic/common Effect Modifying Contextual Factors, Outcome Influencing Contextual Factors, and Measurement Affecting Contextual

Factors from the survey of OMERACT working groups.

EM-CFs (n = 44) OI-CFs (n = 49)

MA-CFs (n = 21)

Personal Personal Personal

Sex, Gender Sex, Gender Sex

Age Age Age

Race, Ethnicity Race, Ethnicity Socioeconomic status
Socioeconomic status Socioeconomic status, Social status, Financial capacity Education

Education Education Literacy, Language barriers
Job type Job type, Type of main activity Technology savvy

Lifestyle, Physical activity, Smoking,
Drinking, Drugs

Weight, BMI, Obesity

Language barriers

Weight, BMI

Disease-related Disease-related

Lifestyle, Physical activity, Smoking, Drinking

Disease-related

Disease duration, Disease severity

CRP, Inflammation with or w/o joint
damage

Joints involved, Muscles involved,
Vessels involved

Clinical phenotypes, Immune
phenotypes

Other drug-treatments

Health literacy, Beliefs, Adherence

Comorbidities

Liver function

Mental health, Anxiety, Depression

Genetics, Genetic factors

Environmental

Disease duration, Disease severity, Disease progression, Extend of
the condition, Disease activity

Delay in diagnosis

History of relapse

Other drug-treatments

Health literacy, Coping, Helplessness, Beliefs, Illness perceptions,
Adherence

Disability

Comorbidities, Concomitant fibromyalgia, Pain sensitization, OA,
Other joint disease

Liver function

Mental health, Anxiety, Depression

Genetics

Environmental

Stage of disease
Disease type
Chronic pain
Health literacy

Environmental

Place of residence, Geographic location

Weather, Temperature
Social security system, Insurance
Patient-provider interaction

Place of residence

Healthcare system, Access to healthcare, Access to treatments,
Social security system, Insurance

Patient-provider interaction

Healthcare system, Healthcare practices, Access to healthcare

Societal attitudes towards the disease, Cultural attitudes towards
the disease

Access to measurement tools

Difference in standards, Correct use of measuring tool, Experience
of the clinician using the tool

Investigator

The factors suggested in the survey of OMERACT working groups were sorted according to the classifications, personal, disease-related, and environmental factors, and
similar factors were placed together and separated by comma.
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Table 2

Additional candidates of important Effect Modifying Contextual Factors, Outcome Influencing Contextual Factors, and Measurement Affecting Contextual Factors suggested

during the Special Interest Group Session.

Seminars in Arthritis and Rheumatism 65 (2024) 152370

EM-CFs (n = 49)

OI-CFs (n = 44)

MA-CFs (n = 55)

Personal Personal Personal
Diet, Vegan diet, Appetite Gender attributes Gender
Sedentary lifestyle Appetite, Diet/nutrition, Vegan diet Ethnicity
Personality traits, Resilience, Optimism Sedentary lifestyle BMI

Religion, Religious barriers

Cultural barriers

Sleep

Self-efficacy

Self-management

Family status

Financial Situation, Economy, Dependents

Disease-related

Resilience, Optimism
Menopausal state

Religion adherence

Locus of control, Self-efficacy
Financial Situation, Dependents

Disease-related

Cognitive function, Cognitive barriers, Cognitive dysfunction
People of color skin, Skin tone

Resilience

Mental status, Emotional status

Self-efficacy

Financial Situation, Dependents

Job type

Trial fatigue

Disease-related

Insomnia severity

Fatigue

Pain tolerance

Disease activity

Autoantibody profile

Kidney function

Organ/organ system involvement
Microbiota

Epigenetics

Physical function

Concurrent non-drug treatments, History of

Insomnia severity

Fatigue

Pain tolerance

CRP

Microbiota

Misdiagnosis, Delay in referrals, Number of
different physicians seen before diagnosis

Adrenal function for those on long-term steroids

Kidney function

Joint damage

Oral health

Age at diagnosis, Disease duration, Disease activity, Preexisting disease
damage, Previous treatment

Knowledge about the disease

Burdens to others, Guilt

Pain phenotype, Type of pain, Pain tolerance

Mental health, Psychological status, Depression

Physical function

Comorbidities

Fibromyalgia

Brain fog, Depression brain fog

Insomnia severity

failure to treatments Organ function Fatigue
Pharmacogenomic factors, Drug metabolism, Physical function
Pharmacodynamic differences, Drug allergy Infection
Fibromyalgia Disease subtypes, Autoantibodyprofile
Multimorbidity Medical history of family
Individual concepts of health and sickness, Drug metabolism, Drug administration route
Coping Coping mechanisms, Coping style
Environmental Environmental Environmental
Isolation Isolation Proxy-reporter, Person filling in the questionnaire

Support, Support system, Social
support, Family support

Work environment

Social determinants of health

Economic cost

Distance from provider

Internet access

Altitude

Access to medications at country level

Support, Social support

Social determinants of health

Distance from provider

Investigator, Physician or other staff running the
trials

Internet access

Climate

Desirability bias, Advise received from others

Experience of the investigator, Quality of training in using tools, Societal
biases on the part of the investigators

Built-in difficulty of the instrument, Number of tools of the instrument

Time of day, Environment of administration and completion of tool,

Environmental distractions at the time of measurement/assessment, Time

constraints
Redundancy of tools being used in a clinical trial, Redundancy in what is
being measured
Questionnaire burden, Survey fatigue
Handling of lab samples

The additional factors suggested during the Special Interest Group session were sorted according to the classifications, personal, disease-related, and environmental

factors, and similar factors were placed together and separated by comma.

During the discussion, a participant voiced concern that evidence is
needed to ensure that a specific factor indeed is an EM-CF, OI-CF, and/or
MA-CF. It was clarified that such evidence is lacking at this stage and
therefore qualitative and consensus-based methods are needed to facil-
itate this kind of research. Further, there will likely be separate lists of
important EM-CFs to consider for randomized trials, OI-CFs for cohort
studies, and MA-CFs for measurement property studies. Hence, for a
specific research purpose, researchers would only need to consult the list
relevant to their study situation. Some participants also voiced difficulty
distinguishing between EM-CFs and OI-CFs. A researcher reminded
participants that identified factors could fit within several CF types.

A PRP asked what guidance the CFWG could provide working groups
regarding considering CFs when developing their COS. An OMERACT
Technical Advisory Group (TAG) member clarified that OMERACT
guidance does not provide much detail, but it is a work in progress. It
was mentioned that the CF “Comorbidities” might be too broad to be of
practical value. A researcher agreed and remarked that specific comor-
bidities might be more useful, such as cardiovascular disease, or the
presence of certain types of chronic pain. However, classifying different

types of chronic pain (e.g., nociceptive pain) might prove important. In
general, identifying appropriate measurement tools for CFs will likely
become very complicated, since this has never been done before within
OMERACT. It was noted by another researcher that feasibility is
important to consider, and could potentially be an issue for, e.g.,
microbiota and genetics.

Examples of important MA-CFs were mentioned. Pulse oximetry
devices may tend to provide inappropriately high values for people of
color since they were developed for people with lighter skin tones.

Discussion

As a result of the working group survey, 44, 49, and 21 candidates of
important generic/common EM-CFs, OI-CFs, and MA-CFs, respectively,
were identified. During the CFWG SIG session at OMERACT 2023, par-
ticipants added another 49, 44, and 55 candidate CFs, respectively. Both
the survey and the SIG session produced a substantial number of
candidate important CFs suggested as more than one CF type, e.g., “Age”
was considered to be an EM-CF, OI-CF and MA-CF.
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At the SIG session discussion, the need for a future consensus-based
approach to creating a list of important CFs was emphasized to facilitate
research investigating the importance of specific factors as EM-CFs, OI-
CFs, and/or MA-CFs. The focus of the CFWG is CFs across rheumatology,
however, working groups might identify further factors, more specific to
their working areas. Also, relevant initiatives within OMERACT may
address specific important CFs, such as Adherence [3] and Pain [4]. For
example, the pain workshop during the OMERACT 2023 meeting
reviewed different types of chronic pain and discussed their importance
for randomized trial eligibility criteria, for treatment effect, and for
measurement validity and sensitivity [15], (i.e., OI-CFs, EM-CFs, and
MA-CFs, respectively).

We consider the diverse international participation and significant
PRP involvement at our SIG session (about 20 %) essential for multi-
faceted CF suggestions, and the online access with a chat option enabled
even broader participation. Providing participants with training mate-
rials both before and during our SIG session, they were assisted in un-
derstanding the concept of CFs, which facilitated participation in polling
and discussion. Importantly, the anonymous free text online polling via
the OMERACT app ensured active participation. Though participants
were from several continents, certain regions (such as Africa, South
America, and Asia) remained underrepresented.

Research agenda

The candidates of important generic/common CFs identified from
this work will be an important contribution to the results of the ongoing
scoping reviews on EM-CFs and OI-CFs. A binning and winnowing
process (i.e., a structured method of clustering and reducing a high
number of suggestions) will then lead to a refined list of candidate CF
domains to be used in a Delphi process to reach consensus on a short,
focused list that should be considered in future research within rheu-
matology. When CF domains have been selected, CF instrument selec-
tion will be initiated, using adapted OMERACT methodology [5-7].

In the future, stratifying the results of randomized trials, adjusting
the results of non-randomized trials and cohorts, and stratifying psy-
chometric studies according to standardized lists of EM-CFs, OI-CFs, and
MA-CFs, respectively, will facilitate research that could lead to
improved treatment, improved trial interpretation, and improved
outcome measurement, across patient subgroups, respectively.

Conclusion

Candidate factors were identified by the OMERACT community for
each CF type. This will provide the basis for a consensus process to
develop a set of important factors for each CF type that should be
considered in future research within rheumatology.
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