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ABSTRACT 

Background: Contextual factors (CFs) are important for interpreting the results of trials. The so-called 

‘effect modifying contextual factors’ (EM-CFs) are factors modifying the treatment effect in a trial. To 

ensure consistent reporting and stratification of trial results, allowing for future evidence synthesis, a 

consensus-based set of important EM-CFs is needed. A first step involves collecting candidate EM-CFs. 

Objectives: We will identify and summarize baseline patient characteristics and stratification factors (i.e. 

potential EM-CFs) reported in trial reports of randomized controlled trials (RCTs) across rheumatology. 

Methods: In this scoping review, we will include RCTs published from 2000 onwards, examining any type of 

intervention versus any comparator in patients with rheumatic and musculoskeletal conditions. The RCTs 

will be collected by two independent reviewers from the existing systematic reviews by the Cochrane 

Musculoskeletal Group listed in the Cochrane Database of Systematic Reviews (via the Cochrane Library). 

Two independent reviewers will extract basic information on the trial, as well as data on all reported 

baseline and stratification factors in terms of domain (i.e. what was measured), measure (i.e., how was it 

measured), and any cutoffs used for making subgroups for subgroup analyses in the trial reports. The data 

will be summarized using descriptive statistics. Additionally, we will investigate whether some 

characteristics are more commonly reported for certain diseases and/or intervention types.  

Perspectives and dissemination: This scoping review will provide an important overview by mapping 

potential EM-CFs candidates across rheumatology. This will provide the basis for the next study seeking 

consensus on important candidate EM-CFs. The results will be disseminated in a peer-reviewed article and 

at relevant OMERACT meeting activities. 

Systematic review registration: [OSF registration here when closing the protocol] 



BACKGROUND 

Evidence-based medicine is essential for developing clinical guidelines, and, hence, shapes clinical practice. 

However, an average treatment effect estimate from a clinical trial may not be valid for deciding what 

treatment is best for an individual patient 1-3. Using the treatment that on average is the most effective will 

likely do more good than harm, but it is not necessarily cost-effective 1 and it may prevent the use of 

alternatives that could be more effective for individual patients 4. In fact, most common drugs have 

incomplete efficacy, and it has been estimated that the top ten grossing drugs in the United States improve 

the conditions of only 4-25% of the patients who take them 5. This leaves a potential for exploring what 

characterizes the patients who benefit from a treatment and those who do not, and subsequently match 

patient subgroups with the treatment that best suits them. Key stakeholder organizations, such as 

regulatory authorities approving new medical treatments, are increasingly focusing on the issue of variation 

of treatment response among patients 6, and the European Medicines Agency (EMA) states “It is not 

acceptable to assume consistent effects across important subgroups without further investigation or 

discussion”7. Designing interventions to target treatment to those who are most likely to benefit by 

identifying effect modifiers, is termed stratified medicine (when considering subgroups) 8 or personalized 

medicine (when individualizing treatment decisions). In addition, such effort may reveal  optimal  treatment  

options  for  certain social groups and thereby reduce health inequity, defined as  the  presence  of  unfair  

and  avoidable  differences  in  health  between  populations 9. 

Individual randomized controlled trials (RCTs) are usually designed to have adequate power to detect a 

difference greater than or equal to a prespecified target difference between intervention and control 

groups. Such trials will not have the adequate power to detect the same target difference between the 

effect of the treatment and control in people in a subgroup compared to people in another subgroup (e.g. 

males vs females), as a four-fold greater sample size is usually needed for an interaction to be statistically 

significant 4. Designing RCTs with such large sample sizes is both costly and likely not feasible in practice. 

Instead, estimating subgroup effects by pooling individual RCTs in a meta-analysis can help to achieve 

satisfactory power 10 11. This method relies on sufficient and consistent reporting of data on treatment 

effects stratified by suspected effect modifiers from each trial. However, such detailed data is currently not 

available from most trial reports 12-16 – even baseline data for many suspected important effect modifiers 17 

18 are often lacking 19. The lack of sufficient reporting in trial reports prevents any future evidence synthesis 

exploring possible subgroup effects. Therefore, efforts are needed to improve the reporting of subgroup 

analyses in trial reports – preferably, the reporting should be consistent and based on a consensus-based 

list of potentially important effect modifiers of high priority. 

The Outcome Measures in Rheumatology (OMERACT; omeract.org) initiative is known for establishing 

consensus on core outcome sets for trials within rheumatology. In 2018, OMERACT established the 

Contextual Factors Working Group (CFWG) to guide the understanding, identification, and handling of so-

called ‘contextual factors’ (CFs) for RCTs in rheumatology 17 20. Recent work has dealt with developing an 

operational definition of CFs for trials 21 22, and exploring the evidence for so-called ‘effect modifying CFs’ 

across trials 19. Effect modifying CFs are equal to effect modifiers, but they are limited to factors related to 

the person (e.g. age), disease (e.g. disease duration), or environment (e.g. healthcare system) 21. There is an 

urgent need for establishing a generic list of important effect modifying CFs to always be taken into account 

in clinical trials within rheumatology. A first step involves collecting candidate EM-CFs. The baseline patient 

characteristics and stratification factors reported in trial reports (typically reported in ‘table 1’ or as 

subgroup variables) likely reflect what the triallists consider important for interpreting the trial results, such 

as suspected prognostic factors or effect modifiers, so summarizing such from RCTs across rheumatology 

could provide a list of EM-CFs candidates within rheumatology.  



 

OBJECTIVES 

We will identify and summarize baseline patient characteristics and stratification factors (i.e. potential EM-

CFs) reported in trial reports of RCTs across rheumatology. 

 

METHODS 

Design 

We will conduct a scoping review of baseline characteristics and stratification factors (i.e. potential EM-

CFs) reported in RCTs within rheumatology. The reporting will be guided by the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR)23.  

A scoping review focuses on identifying key characteristics or factors related to a concept that may help fill 

knowledge gaps in future research and may sometimes be considered as a precursor to systematic 

review24. Based on the recommendations by Levac et al25, a scoping review may be relevant when gathering 

literature on emerging topics, like rehabilitation science, where very small number of randomized 

controlled trials have been done. Our study will identify candidates for a generic set of patient 

characteristics (incl. personal -, disease-related, and environmental factors), that need to be considered in 

rheumatology trials, using a scoping review, as this approach is especially suitable for relatively new and 

broader concepts26, and helps in reviewing literature that has not been extensively reviewed27, as 

compared to a systematic review. 

Protocol and registration 

This protocol was uploaded on the Parker Institute’s website (http://www.parkerinst.dk/research) and 

registered at Open Science Framework (OSF; https://osf.io/registries) prior to initiating the work. 

Eligibility criteria 

We will include RCTs examining any type of intervention versus any comparator in patients with rheumatic 

and musculoskeletal conditions (i.e., conditions studied by the Cochrane Musculoskeletal Group). The trial 

reports for the RCTs need to be published from 2000 onwards; the year 2000 is chosen because the 

‘Consolidated Standards of Reporting Trials’ (CONSORT)28 has led to more transparent and complete 

reporting since the beginning of the 21st century29. The trial reports need to be published as a full-text 

written in English. 

Sources of evidence and search 

We will apply a meta-epidemiological approach, obtaining all the RCTs included in the published systematic 

reviews by the Cochrane Musculoskeletal Group (CMSG).  

We will search the Cochrane Database of Systematic Reviews (via the Cochrane Library; 

https://www.cochranelibrary.com/). To identify all current systematic reviews from the CMSG, we will use 

the Cochrane Library’s tool ‘Advanced Search’, with the search limits ‘Cochrane Reviews’ (Content Type) 

and ‘Musculoskeletal’ (Cochrane Group). 

Selection of sources of evidence 



Two reviewers (MK and FA) will independently identify eligible trial reports from the systematic reviews. 

Disagreements will be resolved by discussion or by consulting a third reviewer (SMN). First, the reference 

lists of included studies in the systematic reviews will be screened, and, subsequently, the full-texts will be 

obtained and assessed for eligibility.  

Data charting process and data items 

The data extraction will be done by two reviewers (MK and FA); the data from each study will be extracted 

by one reviewer and verified by the other reviewer using a predefined, standardized data extraction form. 

Disagreements will be resolved by discussion or by consulting a third reviewer (SMN). 

For each trial, we will extract basic information on: 

• Name of first author 

• Publication year  

(earliest publication in case of more trial reports) 

• Number of trial reports 

• Trial registration number 

(e.g. the NCT number from ClinicalTrials.gov) 

• Trial acronym 

• Number of patients randomized 

(total number and numbers randomized to each arm) 

• Patient population  

(categorized as rheumatic/musculoskeletal conditions) 

• Intervention  

(categorized as pharmacological, physical/physiotherapeutic, surgical, psychological, or other) 

• Comparator  

(categorized as placebo/sham, other intervention/active comparator, standard care, waiting list, no 

intervention, unclear) 

• Trial duration 

(from baseline to latest reported follow-up time) 

• Country where the trial was conducted 

• Continent where the trial was conducted 

The basic trial information will mainly be based on information reported by the systematic reviews. 

 

Furthermore, we will extract the following data on each potential EM-CF candidate: 

• The domain  

(i.e. what was measured, such as disease severity)  

• The measures  

(i.e., how was it measured, such as Disease Activity Score-28 for Rheumatoid Arthritis with CRP 

[DAS28-CRP]) 

• Potential cutoffs used for continuous variables to make subgroups 

(e.g. DAS28-CRP >4.5 vs DAS28-CRP ≥4.5) 



• Whether the variable is a baseline patient characteristic, stratification factor (potentially with a test 

for interaction), or both, in the trial report 

(coded as ‘baseline’, ‘stratification’, ‘both’) 

• Whether the variable is also reported as an outcome of the trial 

Data on baseline patient characteristics and stratification factors will be sought for in the result section and 

appendixes (if readily available) of the trial reports. Data on baseline patient characteristics will likely be 

reported in a usual ‘Table 1’ and/or in the beginning of the result section, whereas stratified analyses are 

likely reported in the end of the result section or in an appendix. For baseline characteristics, we will accept 

both binary, nominal, ordinal, and continuous data, whereas data for stratification factors cannot be 

continuous. In case of more eligible trial reports for one RCT, we will extract all available information from 

the reports. 

The domains will initially be ordered according to the contextual factor categories, personal factors (such as 

age and sex), disease-related factors (such as disease severity), and environmental factors (such as 

healthcare system, place of residence). 

The matching between domains and measures, as well as ordering according to the contextual factor 

categories will initially be done by two reviewers (MK and FA), supported by a third reviewer (SMN), and 

verified by a group of experts involving rheumatologists, researchers, methodologists, patient research 

partners, etc. 

Synthesis of results 

The data available for each domain will be summarized with a barplot for patient characteristics and 

stratification factors separately. 

The measurement instruments and cutoffs used will be listed for each domain, and summarized using 

descriptive statistics such as frequencies and percentages. 

Additionally, we will investigate whether some domains and/or instruments are more commonly reported 

for certain rheumatic/musculoskeletal conditions and/or intervention types. Subgroups will include: 

Disease category, inspired by a previous paper on a similar trial sample 19: 

• OA 

• RA 

• OA and RA (i.e., mixed patient population in the trials) 

• Fibromyalgia 

• Osteoporosis 

• Etc. 

Disease type 

• Inflammatory arthritis (including rheumatoid arthritis,  psoriatic  arthritis,  and axial  
spondyloarthritis [including   ankylosing   spondylitis])  

• Non-inflammatory conditions (such as osteoarthritis, fibromyalgia, etc.) 

• Autoimmune (i.e, systemic lupus erythematosus) 

• Other (such as rotator cuff injury, adhesive capsulitis, and patellofemoral syndrome)  

Intervention types 



• Pharmacological 

• Physical/physiotherapeutic 

• Surgical 

• Psychological 

• Other 

If a category includes less than 5 trials, that particular category will not be investigated. 

 

PERSPECTIVES AND DISSEMINATION 

This scoping review will provide an important overview by mapping the reporting of baseline patient 

characteristics and stratification factors across rheumatology. This will provide the basis for the next study 

seeking consensus on important candidate EM-CFs, like it has been attempted in the field of metastatic 

colorectal cancer 30 31, but across the field of rheumatology. The results will be disseminated in a peer-

reviewed article and at relevant OMERACT meeting activities. 
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