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ABSTRACT 50 

Objectives: The Outcome Measures in Rheumatology (OMERACT) Initiative established the Contextual 51 

Factors Working Group (CFWG) to guide the understanding, identification, and handling of contextual 52 

factors for clinical trials. In clinical research, different uses of the term ‘contextual factors’ exist. This study 53 

explores the perspectives of researchers (incl. clinicians) and patients in defining 'contextual factor’ and its 54 

related terminology, identifying such factors, and accounting for them in trials across rheumatology. 55 

Methods: We conducted individual semi-structured interviews with researchers (incl. clinicians) who have 56 

experience within the field of contextual factors in clinical trials or other potentially relevant areas, and 57 

small focus group interviews with patients with rheumatic conditions. We transcribed the interviews and 58 

applied qualitative content analysis. 59 

Results: We interviewed 12 researchers and 7 patients. Researcher and patient descriptions of contextual 60 

factors were categorised into two broad themes, each comprising two contextual factors types. The 61 

‘treatment effect’ theme focused on factors explaining variations in treatment effects a) among patients, 62 

and b) among studies. The ‘outcome measurement’ theme focused on factors that explain c) variations in 63 

the measurement result itself (apart from actual changes/differences in the outcome); and d) variations in 64 

the outcome itself (beside treatment of interest). Methods for identifying and handling contextual factors 65 

differed among these themes and types. 66 

Conclusions: Two main themes for contextual factors with four types of contextual factors were identified 67 

based on input from researchers and patients. This will guide operationalisation of contextual factors. 68 

Further research should refine our findings and establish consensus among relevant stakeholders. 69 

 70 

Keywords 71 

Arthritis; Outcome Assessment, Health Care; Patient Reported Outcome Measures; Qualitative research 72 
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What is already known about this subject? 75 

• Contextual factors should be considered when developing core outcome sets. Guidance and 76 

operationalisation of the current definition are needed to ensure consistency in understanding, 77 

approaching, and identifying contextual factors. 78 

• Within OMERACT, the Contextual Factors Working Group (CFWG) was formed to develop guidance 79 

on how to address contextual factors in clinical trials. 80 

 81 

What does this study add? 82 

• This qualitative study, using semi-structured interviews with researchers and small focus group 83 

interviews with patients, suggests that contextual factors can be grouped into two broad themes: 84 

‘treatment effect’ and ‘outcome measurement.’ The ‘treatment effect’ theme comprises two types 85 

of contextual factors: a) ‘effect modifying’ (pertaining to effect variations among patients); and b) 86 

‘meta confounding’ (pertaining to effect variations among studies). The ‘outcome measurement’ 87 

theme also comprises two types of contextual factors: c) ‘measurement affecting’ (pertaining to 88 

variations in measurement results); and d) ‘outcome explaining’ (pertaining to variations in the 89 

outcome itself). 90 

 91 

How might this impact on clinical practice or future developments? 92 

• This study provides a foundation for developing a consensus-based operational definition of 93 

contextual factors, which may specify relevant contextual factor types and include guidance on 94 

how to identify such factors and take them into account to ensure proper interpretation of clinical 95 

trial findings. 96 

  97 
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INTRODUCTION 98 

A ‘core outcome measurement set’ is a minimum consensus-based set of outcome domains and 99 

instruments that should be measured and reported in clinical trials for a specific health condition and/or 100 

intervention.1 Since 1992, the Outcome Measures in Rheumatology (OMERACT) initiative has successfully 101 

developed core sets for many rheumatologic conditions2 and kept patients actively involved since 2002.3 102 

In 2012, the concept of contextual factors was introduced in the OMERACT process. In 103 

clinical research, different uses of the term ‘contextual factors’ exist, describing different concepts.4-7 104 

Within OMERACT, a contextual factor is defined as a “variable that is not an outcome of the study, but 105 

needs to be recognized (and measured) to understand the study results. This includes potential confounders 106 

and effect modifiers”.3 Core set developers need to consider if there are contextual factors that should be 107 

measured in all trials. However, the research presented at the OMERACT meeting in 2014 revealed much 108 

heterogeneity in understanding, approaching, and identifying contextual factors.8 To address this, the 109 

Contextual Factors Working Group (CFWG) was formed to develop guidance on how to address contextual 110 

factors in clinical trials.8 111 

In 2018, the CFWG presented a research plan: initially it would collect ‘case scenarios’ 112 

involving ‘contextual factors’ from OMERACT working groups; then develop an operational definition and 113 

guidance on how to address contextual factors in rheumatology trials when developing core outcome 114 

measurement sets; and ultimately develop a generic set of important contextual factors (i.e., important 115 

across all rheumatic diseases) that should always be considered in rheumatology trials based on empirical 116 

evidence and consensus.9 To operationalise the definition of contextual factors, an expert-driven approach, 117 

including qualitative data collection with a subsequent consensus process among important stakeholders, 118 

was proposed. 119 

The objective of the current study is to explore the perspectives of researchers (incl. 120 

clinicians) and patients in defining 'contextual factor’ and its related terminology, identifying such factors, 121 

and accounting for them in trials across rheumatology (i.e., across different OMERACT working groups). 122 

 123 

METHODS 124 
Design 125 

In this qualitative study, we conducted semi-structured interviews with researchers and small focus group 126 

interviews with 2-3 patients, and applied qualitative content analysis.10 11 As a research method, qualitative 127 

content analysis aims “to provide knowledge and understanding of the phenomenon under study.”12 We 128 

published a protocol online prior to conducting any interviews (online supplementary file 1 and 129 

www.parkerinst.dk). The Danish Data Protection Agency approved the study (ID 06081, BFH-2017-127), and 130 

the study was carried out in accordance with the Declaration of Helsinki. 131 
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 132 

Participants and setting 133 

Individually interviewed participants were required to be researchers (e.g., statisticians, methodologists, 134 

trialists, including clinicians) who have experience with the field of contextual factors in clinical trials or 135 

other potentially relevant areas, such as predictive/prognostic factors, effect modification, subgroup 136 

effects, stratified analyses, or equity efforts (i.e., initiatives centred on factors of social inequity). We used 137 

purposive sampling to maximise variation of disciplines and sex and geographical representation, and 138 

expanded our sample by snowball sampling (i.e., asking each participant to suggest additional 139 

researchers).13 We initially identified participants among our co-authors, the OMERACT Executive board, 140 

and authors of relevant empirical studies and known guidance documents. We selected patients from the 141 

patient research partners (PRPs) of the CFWG. The main interviewer (SMN) determined the sample size by 142 

theoretical saturation, defined as the size where subsequent interviews contribute no more new data.14 143 

We approached potential participants by e-mail invitation. Upon their acceptance of 144 

participation, we provided an overview of the interview content, the research protocol, and case scenarios 145 

involving contextual factors previously collected from OMERACT working groups.9 146 

 147 

Data collection 148 

From April through July of 2018, one investigator (SMN) interviewed the researchers individually (average 149 

47 min) and interviewed the focus groups (2-3 patients) supported by 1-2 co-investigators (TW and CF; 150 

average 1 hour and 21 min). We conducted the interviews online or face-to-face. We conducted all 151 

interviews in English, using a predefined semi-structured interview guide (online supplementary file 1) and 152 

probing questions, allowing relevant statements to be explored in more depth. Patients were interviewed 153 

using an adapted interview guide (i.e., reformulated using lay terms in collaboration with a PRP, MdW). We 154 

audio recorded the interviews, transcribed verbatim, returned the transcripts to the participants for 155 

comments and/or corrections, and collected demographic data. 156 

 157 

Data analysis 158 

One investigator (SMN, supported by MUR) conducted qualitative content analysis10 11 (investigator 159 

characteristics in online supplementary file 1) using NVIVO (version 12 Pro). We generated the coding 160 

frame by initially creating main categories in a concept-driven way based on the structure of the interview 161 

guide, and adding subcategories in an inductive, data-driven way with open coding based on ‘successive 162 

summarising’. This method involved paraphrasing relevant passages while removing unnecessary parts. We 163 
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revised the coding frame, added explanations and supporting quotes, and subsequently conducted further 164 

data exploration to search for patterns and co-occurrences of selected categories.10 165 

We ensured rigor and credibility by discussing key findings at CFWG meetings, and sharing a 166 

draft of the findings with some of the interviewees to ensure viewpoints were appropriately interpreted 167 

and the account made sense to other researchers and patients (i.e., ‘member checking’).15 We ensured 168 

comprehensive reporting by following the Consolidated Criteria for Reporting Qualitative Studies (COREQ)16 169 

and the Standards for Reporting Qualitative Research (SRQR).17 170 

 171 

Patient involvement 172 

During the whole process we involved two PRPs who are familiar with the research topic. These and five 173 

additional PRPs with experience of living with rheumatic conditions were involved as participants in the 174 

interviews. 175 

 176 

RESULTS 177 

Participant characteristics 178 

A total of 16 researchers were invited; 4 (25%) did not respond and 12 (75%) agreed to participate. All 179 

seven (100%) invited patients agreed to participate. The researchers represented several stakeholder 180 

groups, and half were involved in patient care (Table 1). The patients represented three rheumatic 181 

conditions. 182 

 183 

  184 



7 
 

Table 1: Characteristics of the interviewed researchers and patients 185 

 Researchers 
(n=12) 

Patients 
(n=7) 

Females 6 5 
Age, years, mean (SD) 58 (8)* 55 (8) 
Continent   

North America 3 2 
Europe 8 3 
Australia 1 2 

Involved in OMERACT   
Currently involved 11 7 
Never involved 1 0 

Organisation   
Academic 11 - 
Healthcare 1 - 

Main role providing CF experience   
Rheumatologist 5 - 
Statistician 2 - 
Epidemiologist 2 - 
Methodologist 1 - 
Occupational therapist 1 - 
ICF expert 1 - 

Involved in patient care   
Currently 6 - 
Previously 3 - 
Never 3 - 

Rheumatic condition   
Rheumatoid arthritis - 4 
Psoriatic arthritis - 2 
Bechet’s Syndrome - 1 

Research experience beside PRP role   
Yes - 6 
No - 1 

Values are the number of patients, unless indicated otherwise. 186 
CF, contextual factor; ICF, The International Classification of Functioning, 187 
Disability and Health; PRP, patient research partners; SD, standard deviation. 188 
*Data on age were missing for three researchers. 189 

 190 

Reflections on the current OMERACT definition 191 

Only a minority of the participants found the current OMERACT definition of a contextual factor as a 192 

“variable that is not an outcome of the study, but needs to be recognized (and measured) to understand the 193 

study results. This includes potential confounders and effect modifiers”3 to be clear and understandable (A.1 194 

in online supplementary table 1). Some thought the term ‘contextual factor’ was too broad and confusing. 195 

Some researchers discussed whether ‘confounder’ should be part of the definition because it may be less 196 

relevant in randomised trials. In contrast to the definition’s first part, many considered the outcome itself 197 

at baseline to be a possible contextual factor (e.g., the level of pain at baseline may be important when 198 

interpreting the changes in pain at follow-up in a trial). Overall, the patients had difficulty understanding 199 

the definition, mainly due to the terms used: 200 

“I still find it quite difficult to understand. I think I have an idea of what a contextual factor is. 201 
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I'm not sure that I know exactly the difference between a confounder or an effect modifier. 202 

Do we really need these terms? (…) I think, it's a definition for researchers, but it's not a 203 

definition for patient research partners.” (Patient 3) 204 

 205 

Participants’ own description of contextual factors 206 

The participants’ own descriptions of contextual factors revealed two broad themes, each comprising two 207 

types of contextual factors. The first theme, ‘treatment effect’, focused on factors that explain variations in 208 

treatment effects a) among patients (or groups of patients), and b) among studies. The second theme, 209 

‘outcome measurement’, focused on factors that explain c) variations in the measurement result itself 210 

(apart from actual changes/differences in the outcome), and d) variations in the outcome itself (apart from 211 

the treatment of interest). These four types may be termed ‘effect modifying’, ‘meta-confounding’, 212 

‘measurement affecting’, and ‘outcome explaining’ contextual factors, respectively (Figure 1, Table 2 and 213 

part A.2 in online supplementary table 1). Specific examples of factors may fit within more than one 214 

contextual factor type. 215 

[Figure 1 here] 216 

 217 

Few researchers recognised that both themes exist; most emphasised only one of them. The patients 218 

mostly focused on what (besides treatment) affects their condition, their lives with the condition, and how 219 

symptoms are perceived—which in turn also affects their lives (these considerations relate to the outcome 220 

measurement theme). Several patients emphasised that contextual factors are inherently patient centric: 221 

“In terms of what you were doing here is patient centric, in terms of the contextual factors, 222 

because we're the only ones who really know what they are.” (Patient 7) 223 

  224 
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Table 2: The two themes for contextual factors, each describing two types of contextual factors 225 

Theme Treatment effect theme  Outcome measurement theme  
Description Factors that influence (or are associated with or predict) 

the treatment effects. 
Factors that influence the outcome measurement. 

Rationale To understand the study results in terms of for whom 
and/or in which settings a treatment shows an effect, 
and to assess the external validity/generalisability of a 
study, which relates to stratification/precision medicine. 

To understand the study results in terms of what 
influences the outcome measurement (beside the 
treatment of interest), and to understand ‘what is behind 
the numbers’ of a measurement. 

Types A) Effect modifying factors are effect modifiers and 
explain the variability in treatment effect among patients 
according to characteristics, and may guide treatment 
decisions (stratified medicine). 
B) Meta-confounding factors relate to the interpretation 
of the results of a trial when comparing with other trials 
(e.g., in meta-analysis), and explain inherent variations in 
treatment effects among trials according to trial-level 
characteristics.  

C) Measurement affecting factors explain the variability 
in the measurement itself, and relate to the difficulty or 
inability to measure an outcome (validity/reliability), and 
may impact our ability to see a treatment response. 
D) Outcome explaining factors (besides treatment of 
interest) affect the outcome; they may be prognostic 
factors† and may explain different impact of symptoms 
or perceptions of a response, and may confound group 
trial results. Such factors may follow the ICF framework.4 

Lay terms to 
a patient* 

Factors that may predict how well you will benefit from a 
treatment. 
Factors that we need to know in a study to know 
whether the findings can be applied to a particular 
situation. 

Clinicians and researchers need to know what affects 
your assessment (e.g., of pain), so they can understand 
the numbers. When they ask you about your scores, you 
may say “Well, it depends (…)”. 
Factors that influence your condition and your life with 
the condition, besides the treatment you are getting. 

Examples of 
evidence 

A) Disease duration: Rheumatoid arthritis (RA) patients, 
with a history of responding inadequately to bDMARDs, 
tend to have a higher chance of responding to Baricitinib 
compared to placebo if they had RA for ≥10 years.18 (i.e., 
disease duration modifies the effect of Baricitinib). 
B) Study year (capturing disease severity): Over time, 
disease characteristics of RA patients in trials on TNFα 
inhibitors have generally become less severe. This may 
be due to a change in standard of care, trial site location, 
trends in inclusion criteria, etc.19 (i.e., study year may 
capture inherent CFs that are important when 
interpreting study results, such as in a meta-analysis).  

C) A. Literacy when assessing reliability of joint pain 
measurement instruments: In RA patients, VAS pain 
assessments are less reliable in illiterate patients 
compared to literate patients.20  
D) Weather: In knee OA patients, reporting more severe 
pain (WOMAC pain) was associated with lower ambient 
temperature and higher change in barometric pressure.21 
D) CFs for worker productivity: OMERACT members (incl. 
PRPs, HCPs, etc.) were asked to propose and rank CFs 
affecting WP in arthritis patients. Key CFs identified were 
type of job, personal factors, disease status, financial 
need, societal incentive, and age, and should be 
considered when interpreting WP measurements.  

Suggested 
criteria for 
important 
CFs* 

Strong suspicion until evidence exists, evidence for 
statistical interaction and important variability in effect 
across subgroups. For generic factors, criteria for strong 
and consistent evidence across rheumatology. 

Factors that patients frequently consider important for 
interpreting outcome measurements, or for their 
condition/life with their condition. For generic factors, 
need to be relevant across countries and conditions. 

Suggested 
methods for 
identifying 
important 
CFs* 

Investigate CFs in existing data sets, request trialists to 
measure CFs and provide stratified analyses as 
supplement, conduct systematic review. Use existing 
guidelines on investigating subgroup effects. For generic 
factors, investigation of effect modifiers in IPD meta-
analysis, literature review and/or seeking 
expert/stakeholder opinion, use CFs identified in 
OMERACT disease working groups. 

Ask patients and/or clinicians directly or do a systematic 
review. 

CFs, contextual factors; bDMARDs, biologic disease-modifying anti-rheumatic drugs; HCPs, health care professionals; ICF, The 226 
International Classification of Functioning, Disability and Health; IPD, individual patient data; OA, osteoarthritis; PRPs, patient 227 
research partners; RA, rheumatoid arthritis; VAS, visual analogue scale; WOMAC pain, Western Ontario and McMaster Universities 228 
Arthritis Index pain subscale; WP, worker productivity. 229 
*Descriptions mainly relate to only two types of contextual factors (i.e., the ‘effect modifying’ – and ‘outcome explaining’ 230 
contextual factors, respectively), due to lack of data on the two remaining types (‘meta-confounding’ and ‘measurement affecting’). 231 
† Prognostic factors are factors predicting the outcome or course of a patient’s condition, regardless of treatment.22 232 

 233 
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Some researchers initially considered contextual factors to be measured at baseline (A.4 in online 234 

supplementary table 1), and hence, fixed, but later acknowledged that some may be time-varying: 235 

”I have to admit that I usually think of contextual factors as being fixed, but I can't see why 236 

they can't be time-varying” (Researcher 7) 237 

However, allowing contextual factors to vary over time adds complexity, and several researchers 238 

recommended focusing only on contextual factors measured at baseline. One researcher termed time-239 

varying contextual factors ‘mediators’, which may explain why a treatment works in terms of working 240 

mechanism, and the researcher mentioned adherence to a regimen and patient-therapist relationships as 241 

examples. However, the researcher pointed out that ‘mediators’ are not mentioned in the current 242 

definition. 243 

 244 

Explaining contextual factors in lay terms to a patient 245 

When researchers were asked how to explain contextual factors in lay terms to patients (A.3 in online 246 

supplementary table 1, and Table 2), within the treatment effect theme, contextual factors were often 247 

explained as factors that may determine which patients experience an effect. Within the outcome 248 

measurement theme, one researcher suggested explaining contextual factors within the International 249 

Classification of Functioning, Disability and Health (ICF) framework and providing examples for specific 250 

outcomes. The patients themselves repeatedly expressed that the terms ‘confounder’ and ‘effect modifier’ 251 

were problematic and that examples are needed: 252 

”(…) it would be good if you could find an example within rheumatology (…) And I think that 253 

would be very helpful if you also could find an example of a contextual factor that has been 254 

studied, and for which we have some data to show how it influences.” (Patient 3) 255 

 256 

Terminology 257 

For the treatment effect theme, researchers often considered contextual factors to be related with the 258 

terms ‘effect modifiers’ (i.e., factors modifying the effects of a treatment), and ‘predictive factors’ (i.e., 259 

factors predicting the effects of a treatment) and used terms such as ‘baseline covariate’, ‘Table 1 factors’, 260 

‘subgroup effects’ and ‘baseline covariance’. For the outcome measurement theme, a researcher explained 261 

that the contextual factors are not required to  predict treatment response (A.5 in online supplementary 262 

table 1).  263 

”(…) all of these are contextual factors, irrespective of their role as a predictive factor or not.” 264 

(Researcher 3) 265 

 266 
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Examples of contextual factors 267 

Examples of contextual factors mentioned by at least five participants were age, sex, place of residence, 268 

socioeconomic status, disease duration, healthcare system, adherence and support, (online supplementary 269 

figure 1, and part A.6 in online supplementary table 1). These were mostly ‘effect modifying’ contextual 270 

factors as most of the interviews concerned those. Some factors were sometimes considered specific to 271 

disease, outcome, or treatment. Within the outcome measurement theme, the contextual factors 272 

mentioned related often to specific outcomes, such as joint pain (Figure 1). Consistent with the ICF, some 273 

researchers only considered two categories of factors (e.g., personal and environmental factors). Examples 274 

of factor categories that some researchers intuitively did not consider contextual factors included disease-, 275 

intervention-, and measurement-related factors (e.g., how the questionnaire was administered), baseline 276 

status of outcome of interest, and factors relating to study design. 277 

 278 

Identifying important contextual factors 279 

For considering contextual factors to be important (B.1 in online supplementary table 1) within the 280 

treatment effect theme, a researcher suggested that a strong suspicion—based on expert consensus—be 281 

required until evidence exists of a statistically significant interaction between the contextual factor and 282 

intervention, with important effect size (i.e., important variability in effect size among subgroups or 283 

settings). For generic (across diseases) contextual factors, researchers suggested that sufficient (meaning 284 

strong and convincing) and consistent evidence across rheumatologic conditions should be present. It was 285 

further emphasised that the criteria need to be strict and that there be consensus about them: 286 

”There should be some very, very strict criteria, before we as OMERACT, can say, this is core 287 

and we mandate everybody to measure this always. (…) and then you'd have to have some 288 

sort of consensus exercise to say, well, we're only going to name it ‘core’ if we can show in at 289 

least three rheumatology conditions that it makes a difference, something like that.” 290 

(Researcher 1) 291 

Researchers suggested several different methods for identifying important contextual factors (Table 2). 292 

 293 

Contextual factors in future research 294 

Within the treatment effect theme, researchers provided many different suggestions on how future trials 295 

can take contextual factors into account in their design, analysis, and reporting (Table 3 and part B.2 in 296 

online supplementary table 1). Participants emphasised that a list of important contextual factors should 297 

be available when designing trials. The suggested analysis methods and reporting depended to some extent 298 

on the participant’s discipline and on the terms (e.g., confounders, prognostic factors, effect modifiers) 299 



12 
 

with which they associated contextual factors. Several participants suggested that the analyses had to be 300 

pre-specified and that stratified results according to contextual factors should be presented. Within the 301 

outcome measurement theme, fewer and less statistical approaches were suggested. 302 

 303 

Table 3: Suggestions on how to take contextual factors into account in future research 304 
Theme Treatment effect theme*  Outcome measurement theme* 
Designing ●      Measure CFs according to evidence-based and/or consensus-based CF 

list available for investigators and regulators 

●      Design trials so confounding is avoided (e.g., by excluding specific types 
of patients) 

●      Ensure balance of CFs among the treatment groups 

●      Ensure sufficient variation within CFs in the trial population 

●      Require that some CFs be investigated in meta-research 

●      Measure CFs relevant for outcome of 
interest 

●      Allow flexibility to deviate from CF list 

●      Avoid influence from CFs by measuring 
outcomes as consistently as possible 
(e.g., at same time each day) 

Analysing ●      Adjust for CFs (for confounders) 

●      Stratify analyses for CFs (effect modifiers) 

●      Conduct proper analysis for effect modifiers (i.e., test for interaction 
and present stratified results) 

●      Pre-specify analyses in an analysis plan and specify whether they are 
exploratory or confirmatory (most trials are not powered to detect 
subgroup effects) 

●      Aggregate data from several trials and stratify 

●      Conceptually adjust the outcome 
measurements for relevant/influential 
CFs 

Reporting ●      Require stringent reporting of CF data (measure of variability, amount 
of missing data, how it was measured, and how well it was measured) 

●      Require CFs be in reporting guideline for rheumatology trials 

●      Report CFs (prognostic factors) as part of extensive baseline table 

●      Stratify results by CFs (predictive factors) (e.g., as appendix) 

●      Account for CFs when interpreting results (with respect to 
generalisability, differing results according to levels of CFs, or 
explaining skewed results from imbalances among groups) 

●      Ask stakeholders how they prefer CFs to be reported 

●      Account for CFs when interpreting 
results (in terms of what the numbers 
mean) and co-report relevant/influential 
CFs 

CFs, contextual factors. 305 
*Suggestions within these themes mainly relate to only two types of contextual factors (i.e., the ‘effect modifying’ – and ‘outcome 306 
explaining’ contextual factors, respectively), due to lack of data on the two remaining types. 307 
 308 

Further comments and suggestions 309 

The participants acknowledged the importance of the effort of the OMERACT CFWG (B.3 in online 310 

supplementary table 1) but raised concerns on several potential issues: whether a generic set of contextual 311 

factors can be developed; how to deal with factors that are not feasible to measure (e.g., due to cost or 312 

causing delays in trials); and how to determine something is so important that everybody needs to measure 313 

it, if robust evidence is lacking to make that call. 314 

One researcher advocated that OMERACT should focus on factors within the outcome 315 

measurement theme and argued that this should be the niche of OMERACT, as others are already looking 316 

into factors within the treatment effect theme: 317 
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“I think those are maybe of primary importance to OMERACT, the ones that are influencing 318 

the very meaning of the results of what those numbers mean, how we should be interpreting 319 

these numbers. (…) but does OMERACT need to have a special little niche where it talks about 320 

the outcomes and what you need to do to measure outcomes well, which nobody else is 321 

doing? Nobody else is picking up the contextual factors that you need to be able to perfect 322 

your outcome measurements.“ (Researcher 11) 323 

Other suggestions included: to ensure the operational definition can be understood both by people who 324 

are familiar with statistics and those who are not; to pass measures of contextual factors through the 325 

OMERACT instrument filter; and to use the term ‘important contextual factors’ rather than ‘core contextual 326 

factors’ until sufficient evidence is present. Two researchers even suggested not using the term ‘contextual 327 

factors’ altogether. Further, comments included that differences between sexes are neglected in trials, and 328 

study year and type of placebo are neglected in systematic reviews. Also, a researcher commented that 329 

contextual factors may be PICOT- (acronym for population, intervention, comparison, outcome, and time) 330 

specific.  331 

 332 

DISCUSSION 333 

This study found that contextual factors overall may be described within two broad themes: those relating 334 

to the ‘treatment effect’ and those relating to the ‘outcome measurement.’ Each theme, in turn, comprised 335 

two types of contextual factors, thus making four types of contextual factors. The descriptions of the 336 

contextual factor types should not be considered final, but rather first step in approaching a complex 337 

concept, and is intended to stir up debates regarding improving interpretation of trial results, and 338 

eventually lead to an consensus-based operational definition. 339 

Most participants in this study recognised only one type of contextual factors, indicating that 340 

efforts are needed to facilitate understanding of all four types when describing contextual factors. This 341 

finding may explain the heterogeneity in understanding and identifying contextual factors within (and 342 

outside) OMERACT. This study provides a foundation for designing a Delphi study to reach consensus on an 343 

operational definition of contextual factors. As OMERACT mainly focuses on clinical trials, ‘meta-344 

confounding’ contextual factors may be considered outside the scope of such effort. 345 

 Operationalising contextual factors will include refining the descriptions of each contextual 346 

factors type and developing guidance for each of them (i.e., how to identify and account for them in trials). 347 

Guidance for ‘effect modifying’ contextual factors may already exist, related to investigating,23-25 348 

reporting,24 26 and evaluating the credibility27 of subgroup effects in trials, and for systematic reviews.28-30 349 

For sex/gender specifically, the Sex and Gender Equity in Research (SAGER) guideline31 recommends that 350 



14 
 

results are presented disaggregated by sex. Guidance from regulators, such as European Medicines Agency 351 

(EMA)32 and U.S. Food and Drug Administration (FDA) also exists.33-35 The ‘outcome explaining’ contextual 352 

factors may relate to so-called ‘intercurrent events’.36-38 Many potentially relevant efforts may provide 353 

inspiration when developing guidance (Box 1). 354 

 355 

Box 1: Efforts potentially related to contextual factors 
●      Recommendations on subgroup effects, including investigating,23-25 reporting24 26 and evaluating the 

credibility27 of subgroup effects in trials, but also in systematic reviews28-30 from various research 
groups as well as regulators, such as European Medicines Agency (EMA)32 and U.S. Food and Drug 
Administration (FDA)33-35 

●      Efforts aimed at equity,39-43 centered on factors of social inequity, represented by the acronym 
PROGRESS-Plus (i.e., place of residence, race/ethnicity/culture/language, occupation, sex/gender, 
religion, education, socioeconomic status, social capital, and other characteristics, such as age, 
disability, sexual orientation, time-dependent situations, and relationships) 

●      The PROGnosis RESearch Strategy (PROGRESS) framework,22 25 including guidelines for prognostic 
factors and factors predictive of treatment effect 

●      The Context and Implementation of Complex Interventions (CICI) framework,44 including context 
separated into seven domains (i.e., geographical, epidemiological, socio-cultural, socio-economic, 
ethical, legal, political) 

●      The International Consortium for Health Outcomes Measurement (ICHOM),45 46 including so-called 
‘case mix variables’ (i.e., risk-adjustment variables) for the outcome set developed 

●      The COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN),47 

48 including guidelines for assessing ‘cross-cultural validity’ and ‘inconstancy’ in systematic reviews of 
patient-reported outcome measures 

●      The ICF framework,4 including so-called personal and environmental contextual factors  

●      The Grading of Recommendations, Assessment, Development and Evaluations (GRADE),49 including 
recommendations for assessing inconsistency and applicability in systematic reviews 

●      The Cochrane Collaboration's revised tool for assessing risk of bias in randomised trials (RoB 2.0),50 
including risk of bias in measurement of the outcome 

●      Efforts on estimands and sensitivity analysis in clinical trials by the International Council for 
Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH),36 FDA37 and 
EMA,38 including descriptions of ‘intercurrent events’ 

●      Efforts investigating placebo effects,5 6 using the terms ‘contextual effect’ or ‘context effect’ (and 
‘context factors’ and ‘contextual factors’) 

●      Efforts investigating the active use of patient’s context in patient care,7 using the term 
‘contextualization’ of patient care referring to the process of identifying the context (circumstances) 
of individual patients and, if necessary, adapting the plan of care 

 356 

One limitation of the study is the absence of investigator triangulation (i.e., corroboration of 357 

key findings through analysis by several investigators and subsequent consensus). Member checking (i.e., 358 

sharing a draft of the findings and inquiring whether viewpoints were faithfully interpreted)15 was 359 

conducted for only some of the participants. As we used purposive sampling, the participants may not be 360 

representative of all relevant experts. The term ‘contextual factor’ has been used to describe different 361 

concepts in clinical research.4-7 These other concepts could potentially have appeared more strongly in the 362 

interviews if a different sample of experts had been included. Most participants focused on ‘effect 363 
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modifying’ or ‘outcome explaining’ contextual factors; little data was available for the two other types, 364 

making the findings less conclusive and leaving more to be clarified during a subsequent consensus process. 365 

Furthermore, this study did not address how to measure contextual factors. 366 

To conclude, this qualitative study found that contextual factors overall may be described in 367 

two broad themes, ‘treatment effect’ and ‘outcome measurement’, with each theme comprising two types 368 

of contextual factors. The methods for identifying and handling contextual factors differ between the types, 369 

so an operational definition of contextual factors may need to specify these types, and include guidance on 370 

how to identify such factors and take them into account. Further research should refine our findings and 371 

establish consensus. 372 
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Figure legends 443 

Figure 1: Illustration of the two themes for contextual factors, each describing two types of contextual 444 

factors. Specific examples of factors may fit within more than one contextual factor type. Meta-445 

confounding contextual factors (marked with dotted lines) are factors that can be investigated only across 446 

trials (on a trial-level) and are therefore not relevant within a single trial. The meta-confounding factor 447 

study year may capture different important aspects to consider between studies, such as different 448 

therapeutic trends of the time and, hence, typical treatment history of patients, as well as trends in 449 

exclusion criteria (e.g., TB screening). 450 
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