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[bookmark: _Toc240922817]Abstract 
Rheumatoid arthritis (RA) is a chronic inflammatory disease that may cause progressive joint damage, disability and decreased quality of life. This systematic review explored the association between early diagnosis and treatment initiation, and disease severity and quality of life in adults with RA in the UK. MEDLINE, CINAHL Complete, Embase, Scopus, Web of Science and Cochrane Library/CENTRAL were used to search for English-language studies published from 2021 to August 2026. A total of 14 studies were selected from 330 records after applying the predefined eligibility criteria and screening according to the PRISMA criteria. The Critical Appraisal Skills Programme checklists were used for assessing the quality of the studies according to the design. The clinical and methodological diversity of the studies led to the use of SWiM principles and thematic analysis for synthesising findings. Four themes emerged: timing of recognition and referral and treatment; disease severity and clinical response; quality of life and patient-centred outcomes; and factors that influence early-treatment outcomes. Generally, early treatment and shorter duration of symptoms were correlated with better short-term disease control and increased remission rates. Outcomes were also influenced by baseline disease activity, comorbidity, frailty, psychological distress, socioeconomic disadvantage, ethnicity and healthcare-system variation. There was limited evidence to support a direct link between earlier diagnosis and treatment to long-term quality of life. Overall, the review suggests that early care is linked to improved early clinical outcomes, but should be considered as a coordinated pathway from timely diagnosis through timely initiation of DMARDs, regular monitoring, and patient-centred support and equitable access to care.
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Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease that is characterised by lasting synovial inflammation, progressive joint destruction and physical, psychological and social well-being problems. Known as a musculoskeletal disorder, uncontrolled RA may decrease mobility, limit independence, disrupt employment and enhance comorbidity, thus becoming a significant issue in terms of public-health and social-care-related concerns (Radu and Bungau, 2021; Husni and Karpouzas, 2023).
The burden of this is the timing of diagnosis and treatment. During this initial disease, the inflammatory process can be more amenable to disease-modifying antirheumatic drugs (DMARDs), but time may allow structural damage and functional impairment to accrue. Therefore, early diagnosis, timely referral, and correct and timely initiation of treatment are crucial in the care of RA, as they can prevent the progression of unnecessary impairment of function and the disease process (Fraenkel et al., 2021; Everson-Hock et al., 2021). 
The current systematic review evaluates the impact of early diagnosis and early initiation of treatment on disease severity and patients with RA quality of life in the United Kingdom (Scott et al., 2018; Stack et al., 2019; Warburton et al., 2019). It requires a UK focus due to outcomes being influenced by the NHS referral pathway, service capacity, geographic disparity, socioeconomic factors, and patients' willingness to identify symptoms and seek treatment (Scott et al., 2022; d’Elia et al., 2025; HQIP, 2025). This sets the backdrop for discussing the severity of the disease level and the quality of life as key outcomes of early RA treatment in the UK (Yates et al., 2021; Adas et al., 2024).
[bookmark: _Toc240922823]1.2 UK Background and Context
In the UK, RA is a significant social-care and health issue, as it can result in long-term joint damage and disability and overall disruption of patients' lives if it is not controlled. Its impact goes beyond just clinical symptoms, as it can impact mobility, independence, employment, and even social participation. Therefore, specialist early inflammatory arthritis services and national monitoring systems have become key parts of the pathway for the identification and management of those with suspected rheumatoid arthritis within the UK (Yates et al., 2021).
April is also known as National Rheumatoid Arthritis Awareness Month, and early diagnosis and timely treatment are of special importance as rheumatoid arthritis can become more serious over time and damage the bones and joints to the extent that it may become irreversible. Therapy nowadays is targeted at early identification of specialist care, with the principles of treatment that are focused on using disease-modifying antirheumatic drugs and ongoing review of disease activity to modify therapy as needed (Everson-Hock et al., 2021). However, patient awareness, presentation to healthcare services, referral processes and access to specialist services could all impact timely access to care (NICE, 2018; HQIP, 2021; HQIP, 2022).
The importance of effective early pathways was also evidenced by the impact of disruption in the diagnosis of inflammatory arthritis in England during the COVID-19 pandemic, when there were fewer new cases (Russell et al., 2022), which illustrates potential harm from interruption to healthcare services. Enhancing recognition and signposting in community and primary-care settings could therefore help to facilitate earlier specialist assessment (Simons et al., 2022).
When it comes to the impact of rheumatoid arthritis, there are two important outcomes to consider: the severity of the disease and the quality of life. Clinical measures give information on disease activity and response to treatment, while patient-centred measures give information about pain, fatigue, functional limitation and broader wellbeing (Galloway et al., 2021). RA also has an impact on job performance and productivity, highlighting its broader public-health and socio-economic relevance (Kirkeskov and Bray, 2023). Therefore, the question of the association between earlier diagnosis and treatment and better clinical and QOL outcomes is of critical importance for healthcare practice in the UK.
[bookmark: _Toc240922824]1.3 Problem Statement
The main research question is the degree to which earlier RA diagnosis and treatment result in less severity and better quality of life for UK populations and services, but there is uncertainty about this. The guidance emphasises the initial therapy of DMARD and dynamic adaptability, although evidence in the UK demonstrates that remission is incomplete, diagnostic interference, geographical variances, and socially patterned disease developments (Fraenkel et al., 2021; Alveyn et al., 2025). The primary uncertainty does not focus on whether early intervention is good or not, but on whether the diagnosis and treatment at an earlier age are consistent across UK populations and services and linked to reduced severity and improved life quality.
There are a number of problems that make this relationship complicated. First, early can be used in reference to the development of symptoms, the initial meeting with health care providers, a referral, an expert evaluation or the start of treatment. Second, there is the report of severity as DAS28, remission, disability, frailty, hospitalisation or escalation of treatment. Third, EQ-5D, fatigue, work impact or social participation might be used to represent quality of life. Better performance in a single measure may not necessarily reflect recovery in all areas (Feng et al., 2024; Hanlon et al., 2022).
Another issue is social inequality. In a large UK audit, Adas et al. (2024) correlated socioeconomic and clinical conditions with ongoing disease activity. Ineffective results may be indicative of late presentation, health literacy, competing demands or local service disparity and also biological reaction. Mean changes are able to mask populations that still face more risk of danger. 
[bookmark: _Toc240922825]1.4 Rationale and Critical Justification
The basis is both clinical and public-health. The outcomes of RA may be irreversible, yet how effective early intervention is in averting them hinges on the execution of ordinary care. Whilst there is existing evidence for the efficacy of EI, the effectiveness of its benefits and outcomes under routine care in the UK are not consistently realised and may be affected by delays in referral, deprivation, capacity of services and variation in outcome measures. Therefore, a systematic literature review is needed to gather the evidence available, look for common results and to explain the gaps that exist (Cope et al., 2024; Lampa et al., 2026).
An insight that is UK-focused is also required as the global results cannot be applied blindly. Other health systems provide understanding of the relationships between disease activity and disability and quality of life, although access routes, funding of treatment and social circumstances vary (Al-Jabi et al., 2021; Said et al., 2025). The review should be able to differentiate between evidence that is clearly relevant to UK practice and that which is to be interpreted in a more general way.
The reason why the review is important is that it evaluates the outcomes that are important in real life. Previous treatment can reduce the level of inflammatory activity, but patients can still complain of fatigue, limitation of function, or inability to stay at work (Carpenter et al., 2020; Taylor et al., 2021; Torlinska et al., 2024). As such, the review has focused on patient-centred outcomes as well as clinical measures, as RA impacts healthcare service utilisation, employment, and frailty/overall wellbeing despite improvement in inflammatory activity (Galloway et al., 2021; Kirkeskov and Bray, 2023; Hanlon et al., 2022). This larger-scale perspective aids in deciding if earlier care results in better function and quality of life as well as disease control.
It is policy relevant due to the potential of costs being passed on beyond rheumatology services due to delays. The surveys of persistent disability can augment primary-care contact, specialty use, social-care needs and absence from work. The cardiovascular problems also illustrate that the long-term management of the disease has extra effects outside of the joints (Husni and Karpouzas, 2023). Synthesis that is sensitive to identifiable delays can hence be used not only to inform prevention-oriented service planning but also to inform clinical treatment.
The results can be used to improve the service. The data on patient delay may be used to inform and improve awareness and signposting, whereas the data on clinical delay may be used to direct referral, monitoring, and further treatment escalation (Simons et al., 2022; Hameed et al., 2024). The review can help understand what early-care elements are most closely related to positive outcomes, as well as what findings are inconsistent, conflicting and limited and in what situations the UK-based research needs to be conducted.
[bookmark: _Toc240922826]1.5 Research Question, Research Aim and Research Objectives
Research Question:
How does early diagnosis and treatment initiation influence disease severity and quality of life among patients with rheumatoid arthritis in the UK?
Research Aim:
To systematically review and synthesise evidence on the impact of early diagnosis and treatment initiation on disease severity and quality of life among patients with rheumatoid arthritis in the UK.
Research Objectives:
1. To examine evidence on the timing of diagnosis and treatment initiation in patients with rheumatoid arthritis in the UK.
2. To review how disease severity is reported and measured in studies examining early rheumatoid arthritis.
3. To explore evidence on the impact of early diagnosis and treatment on patient quality of life.
4. To analyse the relationship between early treatment initiation and clinical outcomes reported in the literature and to provide relevant recommendations for practice.
[bookmark: _Toc240922827]1.6 Scope and Significance
The review targets UK adults with RA, and has employed published secondary evidence, but not interviews, surveys or clinical recruitment. It also discusses the diagnosis, referral and timing of treatment in regard to the disease activity, remission, disability, function and quality of life. Other inflammatory conditions will only be studied where the RA results can be identified independently. The primary source of evidence will be UK research, although some international research will be selected with a reserved interest to elucidate ideas or make comparisons on the outcomes.
The systematic process will be able to identify the relevant studies, use explicit eligibility criteria, appraise the methodological quality and synthesise the findings with the objectives. Since designs and measures are dissimilar, the review will take into account setting, population, definitions of early diagnosis, type of treatment, follow-up and limitations of the study other than directly comparing all findings. Special emphasis will be on the discrepancies in the results between clinician-rated and patient-rated findings.
[bookmark: _Toc240922828]1.7 Dissertation Structure
In chapter 1, RA has been presented as one of the UK public-health issues and the background, problem, rationale, question, aim, objectives and scope are set. Chapter 2 critically appraises the literature on early recognition, initiation of treatment, measurement of severity and quality of life. Chapter 3 elaborates the systematic-review methodology which consists of searching, eligibility, screening, appraisal and synthesis. The findings are presented in chapter 4. They are discussed in Chapter 5 as opposed to the objectives and wider evidence. Chapter 6 gives a conclusion, recommendations to the UK practice and the research priorities.
[bookmark: _Toc240922829]1.8 Chapter Summary
This chapter confirmed RA as a systemic disease that leads to joint destruction, disability and a lower quality of life. Incomplete remission, diagnostic disruption and unequal outcomes persist in spite of the UK emphasis on early care. The review will thus summarise the effect of the timing of diagnosis and treatment on the severity of the disease and patient-centred quality of life.
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The chapter summarises and critically evaluates recent evidence of the prevalence of early diagnosis and treatment of RA and how this impacts severity and quality of life in UK adults. It compiles findings, assesses methodological limitations and outlines gaps that warrant a systematic review. The symptom recognition, referral, diagnosis, DMARD initiation, remission, disability and patient-reported outcomes are discussed, including socioeconomic, psychological and healthcare-system influences. The themes are related to the research objectives which were established in Chapter 1.  As this chapter reviews the broader literature, it is done not with the aim of reporting specifically the results seen in the studies that passed the systematic search and screening process of the dissertation, but rather to critically review the wider existing evidence base.
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[bookmark: _Toc236239922][bookmark: _Toc237209638][bookmark: _Toc240922833]2.2.1 Clinical and Epidemiological Context
RA is a lifelong systemic autoimmune disorder that involves inflammation and pain of the joints, characterised by swelling of the synovial membranes, cartilage or bone damage. Up-to-date clinical reviews have focused on RA as primarily an articular disease. It may also lead to cardiovascular disease, infection, fatigue, psychological stress and work limitations, and decreased involvement in social activities. Patients with similar initial presentations may have significantly different inflammatory, functional and psychosocial trajectories (Petrelli et al., 2022; Di Matteo et al., 2023; Di Matteo and Emery, 2024). 
In recent epidemiology studies, it has been shown that the reported incidence of RA is partly dependent on the classification criteria and case ascertainment as well as lack of access to specialist services. Van Delft et al. (2022) identified a significant inter-study variability (ISTV) in the estimates provided by all the outpatient incidence studies that they reviewed, which meant that estimates should not be transferred uncritically to different health systems or across time. Audit systems in the UK provide far more comprehensive coverage of adults accessing early inflammatory-arthritis services; however, audit populations are still reliant on patients being identified and referred. This can lead to underestimation of clinical datasets at national level for individuals with symptoms that have been undiagnosed or for those with a long primary-care delay. 
The public-health impact of RA is caused by a build-up of disability, use of health care services and expenditure, lost productivity, and social care needs. Observational evidence in the UK has been linked to moderate RA having a poorer EQ-5D health status, increased use of health services and impaired work productivity (Galloway et al., 2021), along with pain and fatigue. Other analyses indicated that the severity cannot only be captured using joint counts, as severity is additionally associated with frailty and multimorbidity, both of which are associated with hospitalisation and mortality (Hanlon et al., 2022; Morton et al., 2023). Evidence of employment is also of importance, as decreased work participation has been linked to disease activity, disability and occupational demands (Kirkeskov and Bray, 2023; Bechman et al., 2024).  
[bookmark: _Toc236239923][bookmark: _Toc237209639][bookmark: _Toc240922834]2.2.2 Early Disease and the Window of Opportunity
In the “window of opportunity” described, RA is potentially more modifiable prior to the onset of chronic synovial inflammation and destructive changes. Improved outcomes are therefore linked to early diagnosis and early initiation of DMARDs and treated-to-target monitoring, although there is a lack of consistency in defining “early”, which ranges from symptom duration, time since diagnosis or prior exposure to DMARDs (Di Matteo et al., 2023; Di Matteo and Emery, 2024). The rate of disease referral to treatment may therefore underestimate the proportion of untreated disease in cases with months of symptoms before referral.
Work with "at-risk" individuals found autoantibodies, symptoms and imaging abnormalities that often precede RA, which can be classified as having the disease (Mankia et al., 2021). Selected high-risk participants experienced delayed progression and decreased subclinical inflammation reported by either APIPPRA or ARIAA (Cope et al., 2024; Rech et al., 2024). But the lack of sustainability, over-sampling concerns and the need for overtreatment and costs limit direct use to routine NHS care. The clinical window, therefore, includes the period from the onset and recognition of symptoms to the diagnosis by a specialist to the start of disease-modifying therapy.
[bookmark: _Toc236239924][bookmark: _Toc237209640][bookmark: _Toc240922835]2.2.3 NHS Pathways, Delay and Inequality
Simons et al. (2022) identified that there is a significant lack of understanding about the concept of early RA amongst community pharmacy staff, and that community pharmacies could be a suitable place to raise awareness of early RA, recognising it and signposting to other services. This is significant, as patients may get used to the stiffness and think of their age or past injuries when it is an issue or keep going with non-prescribed intervention after and after before seeking out a GP. The results indicate that the communication of awareness should not be restricted to the rheumatology or primary care arena, but also shared with other community services in which patients seek help before having a formal diagnosis. 
COVID-19 highlighted the issues with case ascertainment despite the ability to provide services to the referred patient. The OpenSAFELY data of over 17 million adults revealed that there had been a 20.3% decrease in the number of new inflammatory-arthritis cases in the first pandemic year compared to the year before (Russell et al., 2022). For those who transited the pathway, there was no similar trend towards an increase in waiting time, indicating that there was hidden or deferred need in place of specialist services. 
Inequality is apparent following referral as well. NEIAA used prevalence data on differences in outcomes in early inflammatory arthritis by ethnicity and socioeconomic status (Adas et al., 2023; Adas et al., 2024). An ongoing national cohort found that some groups were less likely to receive initiation of biological DMARDs and targeted synthetic DMARDs, and features of multimorbidity and ethnicity were associated with treatment access (Russell et al., 2025a). These relationships could indicate contraindications, health literacy, communication, clinician decision making and capacity of services available in the region. However, they question the notion that a nationally standardised pathway will lead to equitable care.  As a whole, these studies suggest that the problem isn't just rheumatology services, but also through the pathway (Chilton et al., 2021; HQIP, 2024; Russell et al., 2025b). The pathway does not necessarily lead to equitable outcomes, as symptom recognition and help-seeking influence entry into care and socioeconomic, ethnic and service-level factors may continue to shape access to care after referral, as detailed above (Simons et al., 2022; Russell et al., 2022; Adas et al., 2023; Adas et al., 2024; HQIP, 2024).
[bookmark: _Toc236239925][bookmark: _Toc237209641][bookmark: _Toc240922836]2.3 Early Diagnosis, Treatment and Disease Severity
[bookmark: _Toc236239926][bookmark: _Toc237209642][bookmark: _Toc240922837]2.3.1 Recognition, Referral and Diagnostic Accuracy
Early RA can present with intermittent onset, can be seronegative or misdiagnosed as mechanical pain, viral illness, or other inflammatory diseases. There are no diagnostic or prognosis markers that are entirely specific except for the presence of rheumatoid factor, anti-citrullinated protein antibodies and C-reactive protein; however, normal inflammatory markers do not exclude clinically important disease (Abdelhafiz et al., 2023). Combined history, examination, lab and appropriate imaging are, therefore, required for diagnostic accuracy; and seronegative patients may be delayed or inappropriate referrals made.
Early referral can allow treatment to occur before irreversible damage has taken place; however, it is not necessarily a 'rule' that all MS pain should be referred to the rheumatologist because there are patterns of symptoms that indicate persistent inflammatory arthritis. Persistent activity may also be apparent due to structural damage, fibromyalgia, comorbidity, non-inflammatory pain or diagnostic error. This difficult-to-treat RA guidance encourages re-evaluation of diagnosis, adherence and non-pharmacological requirements before escalating further DMARDs (Roodenrijs et al., 2021a; Roodenrijs et al., 2021b).
Delay measures are even more inconsistent, and this further complicates interpretation. The interval between onset and recall of symptoms and between onset and referral is not accounted for, and diagnosis to treatment is not accounted for because patients or their primary care providers kept the disease in them for at least 14 days. Therefore, caution should be used when comparing reported data across different studies since the time of onset of symptoms, and referrals to and start of treatment might be defined differently.
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Disease modification should start immediately following the diagnosis, with the use of an effective conventional synthetic DMARD (usually, methotrexate if appropriate). EULAR has recommended predefined targets and treatment adjustment when there is an insufficient response; methotrexate based treatment is still recommended, and newer biological and targeted therapies plus safety evidence are included in the EULAR update from 2025 (Smolen et al., 2023; Smolen et al., 2026). Comparative efficacy is dependent on prognosis and response, and risks for infection and cardiovascular and thromboembolism need to be individualised. Glucocorticoids can be used for immediate control, but must be used with caution when tapering due to their metabolic, cardiovascular and infection risks (Kerschbaumer et al., 2023; Sepriano et al., 2023; Bergstra et al., 2023).
Treatment-to-target should involve ongoing assessment of disease activity and not just early treatment, as it needs to be escalated when needed. Implementation is dependent on how often the appointment occurs, how the measurements are taken, patient preferences and clinician thresholds (Taylor et al., 2022). There has been evidence that increased follow-up ( Monthly Tight Control) is correlated with increased remission rates and decreased pain, but regular follow-up cannot replace the lack of assessment or delayed escalation (Aronsson et al., 2023).
There was no significant difference between conventional versus biological treatments for patients reported improvement in most outcomes as reported in NORD-STAR (Lampa et al., 2026). Evidence from the UK cohort also indicates that there is variation between treatments and patient characteristics in terms of serious-infection risk (Adas et al., 2025). Together, the evidence points to the importance of initiating treatment with DMARDs as soon as possible, but also suggests that treatment timing is not enough to ensure optimal results. Continuous disease activity monitoring, early escalation if targets are not met, and personalised safety concerns and follow-up are foundational to achieving sustained benefit (Smolen et al., 2023; Taylor et al., 2022; Aronsson et al., 2023; Adas et al., 2025). The response to methotrexate is variable among patients, and treatment needs to be monitored and adjusted as needed (Sergeant et al., 2018; Hope et al., 2020; Gehringer et al., 2024). Different patients have different adverse events that require monitoring for safety (Kiely et al., 2019; Sherbini et al., 2022; Bechman et al., 2026). The decision to initiate biologic escalation needs to consider the balance between infection risk and disease control (Rutherford et al., 2018; Silva-Fernández et al., 2018; Holroyd et al., 2019).
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Early clinical features correlate with disease activity; there is National evidence for this. Yates et al. (2021) found baseline demographic, clinical and socioeconomic data correlated with disease activity within the first year of a national cohort of 7,455 participants. This means that not only is treatment timing important, but also the baseline level of disease activity, serological status, comorbidity, smoking and social factors (Bechman et al., 2019; Hamann et al., 2020; Tsoi et al., 2025).
Alveyn et al. (2025) used more up-to-date population-level data to reveal that national remission rates were essentially unchanged despite a slight improvement in the proportion of patients initiating DMARDs within recommended referral-to-treatment timeframes. In patients with three-month DAS28 available, about 35% of patients were in remission, reflecting a significant geographical variation. An increased number of days symptoms persisted prior to referral was independently associated with decreased odds of remission (Alveyn et al., 2025; Germonpré et al., 2023). This gap suggests there is a need for more rapid treatment after referral but that this is not sufficient to mitigate the effects of delayed presentation, high baseline activity, differential access to services or inadequate monitoring. 
Adas et al. (2024) determined that socioeconomic and clinical factors were related to persistently active RA. There can be two-way associations: poor attendance can be exacerbated by a lack of money; ongoing illness can lower work and/or income. Due to the observational nature of audit studies, causal pathways cannot be fully ruled out, and unmeasured confounding due to health literacy, transport and environmental factors, and clinician behaviour cannot be eliminated. However, repeated social gradients imply that chronic disease does not necessarily imply treatment resistance in a biological sense. 
The notion of frailty expands the definition of severity of a disease. Hanlon et al. (2022) found that the presence of frailty was linked to RA activity, hospitalisation and mortality in both the Scottish Early Rheumatoid Arthritis (ERA) cohort and the UK Biobank cohort. Some patients showed a reduction in frailty with inflammation control, indicating that part of this is dynamic. Multimorbidity was also linked to a higher probability of being hospitalised or longer hospital stays, according to Morton et al. (2023). While there may be overlap between deficits in frailty indices and RA symptoms, early disease control appears to have an impact beyond just tender and swollen Joint Counts, which are only one part of the RA burden.
[bookmark: _Toc236239929][bookmark: _Toc237209645][bookmark: _Toc240922840]2.3.4 Measuring Severity and Remission
There are several reasons why DAS28 is so popular: Tender joint count and swollen joint count are combined together; DAS28 is an inflammatory marker and patient global assessment. It is useful for audit and treat-to-target but has some limitations. Does not include feet/ankles and can be highly predictive of components from the patient's perspective, while not ruling out remission from inflammation. Janke et al. (2022) concluded that the treatment effect was inconsistent across the different methods of defining ATA – DAS28, CDAI and Boolean. Therefore, remission rates are also influenced to some extent by the tool used and not necessarily by the end state of the disease. 
A similar example was provided by Brkic et al. (2022) who showed that objective inflammatory findings and subjective assessment lead to different remission definitions. Formulated definitions minimise the risk of people with residual disease being excluded, but can lead to the categorisation of individuals with controlled inflammation and Ongoing pain being classified as ACTIVE. Conversely, less stringent definitions may overlook clinically meaningful symptoms or continuing structural progression (Brkic et al., 2022; Doumen et al., 2023). 
The new ACR/EULAR Boolean remission criteria have raised the criteria for the patient's global assessment, but maintain the predictive value for functional and radiographic results (Studenic et al., 2023). In a study that looked at sustained remission versus sustained low disease activity, better pain, fatigue, physical function, health-related quality of life, and productivity were found with remission, regardless of limited radiographic differences (Snoeck Henkemans et al., 2024). The results confirm that remission is the most desirable goal and indicate that radiographic stability is not evidence of complete recovery (Halls et al., 2018; Arumalla et al., 2025; Pickles et al., 2025). The evidence together indicates that remission is partially dependent on the remission measurement tool used, and that a decrease in inflammatory activity does not guarantee that there is complete remission (i.e., a full recovery from the condition), particularly in situations where pain, fatigue, disability, and/or reduced social participation persist (Janke et al., 2022; Brkic et al., 2022; Studenic et al., 2023; Snoeck Henkemans et al., 2024).
[bookmark: _Toc236239930][bookmark: _Toc237209646][bookmark: _Toc240922841]2.4 Quality of Life and Wider Patient Outcomes
[bookmark: _Toc236239931][bookmark: _Toc237209647][bookmark: _Toc240922842]2.4.1 Health-Related Quality of Life, Pain and Fatigue
Achievement of patients' quality of life is not a secondary outcome of achieving inflammatory control; it is a primary goal of RA treatment. An example from the UK suggests that there is a relationship between a moderate level of disease and the following: poorer EQ-5D score, higher amount of pain and fatigue, higher healthcare use, reduced work productivity (Galloway et al., 2021).
Fatigue is sometimes a response that improves in the early stages of treat-to-target therapy, but a significant level of fatigue can exist on top of decreased disease activity. With the structured treatment of early RA, fatigue was significantly reduced during the first two years, while remaining associated with pain, disability and psychological factors (Holten et al., 2022). Fatigue may persist despite resolution of inflammatory markers and be perpetuated by sleep disturbance, low mood, deconditioning, pain sensitisation, anaemia and effect of medications on fatigue. 
This partial disconnect is what is causing clinicians and patients to have different evaluations of treatment. A patient may have a lower DAS28 but still be unable to do their job, exercise, socialise or take care of family responsibilities. People achieving sustained remission in the first year had longer-term improved patient-reported outcomes compared to those at low disease activity, according to Snoeck Henkemans et al. (2024). The results show that a clinically meaningful recovery beyond remission is best assessed by assessing EQ-5D or SF-36, the HAQ, pain, fatigue and participation. 
Prescription medicines are not the only aspect of care. Disease education, goal setting, problem solving, physical activity, and psychological assistance are recommended as integral parts of inflammatory-arthritis self-management as routine care (Nikiphorou et al., 2021). The supporting systematic review showed overall beneficial effects, but a lack of uniformity in interventions and measured outcomes confounded it, and the ability to isolate individual components was difficult (Marques et al., 2021). Self-Management should NOT be seen as a transfer of responsibility to patients; it is effective through the support of other professionals, provisions which are accessible and to which the person has adapted their health and social context (Gwinnutt et al., 2021a; Gwinnutt et al., 2021b; Ifesemen et al., 2022). All these studies argue for the necessity of assessing the effectiveness of early RA care with multiple outcomes, including inflammatory control and patient outcomes. Persisting fatigue, pain, functional limitation and participation restrictions can occur despite better disease activity and needs can exist that cannot be fully addressed by pharmacological treatment supported self-management can help to address these needs (Galloway et al., 2021; Holten et al., 2022; Snoeck Henkemans et al., 2024; Nikiphorou et al., 2021; Marques et al., 2021).
[bookmark: _Toc236239932][bookmark: _Toc237209648][bookmark: _Toc240922843]2.4.2 Psychological and Behavioural Outcomes
It is not unusual for many to experience some psychological distress at the time of diagnosis of early inflammatory arthritis or not to remain as they did after the initial diagnosis the next year. Based on NEIAA data, Zhao et al. (2025) established relationships of patient characteristics with distress and disease activity. More patient-reported data than clinician-reported data, with the large sample sizes improving the generalisability. 
Furthermore, a systematic review and meta-analysis identified affective distress as having a long-term relationship with disease activity, disability, pain, fatigue, as well as work disability and mortality outcomes (Sweeney et al., 2024). Moving forward, interactions are bidirectional: inflammatory disease may affect mood, and mood may affect the perception of symptoms and level of adherence to treatment, physical activity and engagement with health services. 
A maladaptive coping style was also moderately correlated with psychological distress, while evidence of adaptive coping and its ability to protect from distress was less clear (Sweeney et al., 2025; Skyrme et al., 2025; Scott et al., 2026; Hinch and Sirois, 2024). There was also significant disagreement with respect to estimates and instruments for assessment of anxiety, as was reported by Meade et al. (2024). These findings raise the concern about not using patient global assessment as a direct measure of synovial inflammation, and suggest that a psychological evaluation might need to be conducted when there are discrepancies between patient- and clinician-reported outcomes.
[bookmark: _Toc236239933][bookmark: _Toc237209649][bookmark: _Toc240922844]2.4.3 Employment, Frailty and Multimorbidity
Having a job is a vulnerable aspect of real-life functioning. The systematic review by Kirkeskov and Bray (2023) reported a reduction in employment as the disease status became more severe (increased duration of disease and level of activity). Such factors associated with ongoing employment were the presence of fewer comorbidities, lower disease activity, and lower age. Precise causal conclusions were, however, limited by a lot of variability and methodological deficiencies. 
Evidence from NEIAA indicates that effects occur at the beginning of inflammatory arthritis. There were occupational gender differences in work participation and productivity, according to Bechman et al. (2024). Stiffness, fatigue and pain could be exacerbated by a physically challenging and less flexible work experience. It seems that early DMARD treatment can therefore improve work participation, although drugs can't solve insecure work situations, inflexible working tasks and lack of workplace adjustment on their own (Gwinnutt et al., 2020a; Gwinnutt et al., 2020b; Alveyn et al., 2026). 
[bookmark: _Toc236239934][bookmark: _Toc237209650][bookmark: _Toc240922845]2.4.4 Inequality and Patient-Centred Care
In the UK, there is also evidence that ethnic, socioeconomic and geographic variations in outcomes mean that patient-centred care also needs to be equity focused. Access is not equal if rates of symptom recognition, primary care engagement, transportation, language, digital engagement, and employment flexibility and/or trust do not align with the referral criteria. A national cohort will be able to capture these gradients, but may again generate patient inequality within the cohort if disadvantaged groups are not as likely to return with the patient-reported follow-up.
Shared decisions about targets, side effects, and outcomes of care that are meaningful to the person are essential for patient-centred care. Small improvement after corticosteroid treatment in a composite activity score may be a minor consideration compared to the other factors: employment, fatigue or fertility avoidance, or reduction in fatigue (Zhao et al., 2024; Tian et al., 2025; Yang et al., 2025). Preference-sensitive care should not be "excused" as preventive under-treatment, though. Hameed et al. (2024) indicated that advanced therapy initiation obtained at a later stage was also influenced by baseline disease characteristics, and Russell et al. (2025a) demonstrated that non-clinical inequalities impacted access to advanced therapies. Appropriate balance is informed choice in a system that provides timely assessment, evidence-based escalation & multidisciplinary support. 
[bookmark: _Toc236239935][bookmark: _Toc237209651][bookmark: _Toc240922846]2.5 Critical Synthesis, Evidence Gaps and Conceptual Framework
[bookmark: _Toc236239936][bookmark: _Toc237209652][bookmark: _Toc240922847]2.5.1 Strengths and Limitations of the Evidence
Evidence is bolstered with supporting designs. NEIAA provide national coverage and repeated assessment, OpenSAFELY provide population-level evidence, while a randomised trial provides estimates of efficacy, and routine-care cohorts provide evidence of effectiveness in the presence of NHS pressures. Their convergence helps to facilitate and promote timely and structured disease-modifying treatment.
Most of the UK evidence with regards to when and why is observational, however. Causal inferences are limited due to retrospective reporting of onset of symptoms (causing over- or under-estimates), socially patterned missing DAS28 and patient-reported data, and varying onset-of-symptoms definitions and confounding by indication (Vasilakis-Scaramozza et al., 2023a; Vasilakis-Scaramozza et al., 2023b; Yang et al., 2026). There may also be variation in trust level, and people who do not attend rheumatology services may not be represented within national averages. There is also a need to consider the benefits of treatment alongside risks of infection, cardiovascular events, and other complications, including in multimorbid and older people. Findings should therefore be looked at based on timing definition, comparator, outcome, follow-up and population.
[bookmark: _Toc236239937][bookmark: _Toc237209653][bookmark: _Toc240922848]2.5.2 Gaps in the Literature
Five big gaps come to the fore. The time that may pass between a patient experiencing the onset of symptoms until their diagnosis or referral to a specialist is often not differentiated among patient delay, primary-care delay, and referral/ treatment delay in the same study. It is therefore possible that a link between 'early treatment' and remission may mask the existence of significant differences in the untreated duration of the symptoms.
Secondly, clinical and patient-centred outcomes are split apart. Disease activity and disability, pain, quality of life, psychological wellbeing and employment are interrelated, but few studies integrate earlier care into this sequence of connections.
Third, evidence on long-term quality of life of treatment in the UK but initiated very early is less developed than evidence on short-term DAS28. Twelve-month audit outcomes have considerable value but are unable to help rule out a future incidence of disability, job loss, multimorbidity or social-care need.
[bookmark: _Toc236239938][bookmark: _Toc237209654][bookmark: _Toc240922849]2.5.3 Conceptual Framework and Theoretical Underpinning
The Social Ecological Model (SEM) (McLeroy et al., 1988), as shown in Figure 2.1, is defined as a conceptual model that holds that levels of influence, from individual to interpersonal, organisational, community and policy, interact to produce health outcomes. In the context of early RA, patients' level factors encompass interpretation of symptoms, health literacy, comorbidities and treatment adherence; interpersonal factors include the communication between the patient and the clinical team and social support; organisational factors include primary-care referral pathways, capacity of the rheumatology services and monitoring of the patients; and wider community and healthcare-system factors include geographical access, socioeconomic disadvantage and service configuration. In addition to this, the SEM was used to provide a theoretical foundation to understand the multilevel moderators that were included in the pathway, not as a platform to substantiate the pathway as a theory.
On the basis of this theoretical framework, the author created a conceptual pathway that encompasses the stages from disease development and symptom recognition to help-seeking, primary-care assessment, rheumatology referral, diagnosis, starting of DMARDs, monitoring and adjustment of treatment:
Disease development → symptom recognition → help-seeking → primary-care assessment → rheumatology referral → diagnosis → DMARD initiation → monitoring and adjustment → clinical and quality-of-life outcomes
Activity, remission, structural damage, disability, frailty and hospitalisation are disease-severity outcomes. The areas of quality-of-life outcomes encompassed are pain, fatigue, psychological wellbeing, social participation, employment and generic health status.
[image: ]
Figure 2.1: Conceptual Framework Linking the Early Rheumatoid Arthritis Care Pathway to Clinical and Quality-of-Life Outcomes
Figure 2.1 is an operationalisation of this multilevel perspective that illustrates how the timing and quality of early care are connected to clinical and quality-of-life outcomes. It suggests that earlier recognition, diagnosis and DMARD start may have a positive impact on outcomes and that variation in its impact may be related to a number of patients, clinical and healthcare system factors. 
The framework will be applied to analyse other sections of the dissertation. The concepts to be included in the reproducible search strategy will be informed by its multilevel domains in Chapter 3. Themes that developed from the systematically selected studies will be interpreted within patient/ interpersonal, organisational or healthcare system levels in the Findings chapter. The framework will be utilised to describe patterns in delays, inequalities, and disparities in outcomes, as well as reviewing the evidence to consider whether it offers support, extension, or challenge to the proposed framework in the Discussion chapter.
[bookmark: _Toc236239939][bookmark: _Toc237209655][bookmark: _Toc240922850]2.6 Chapter Summary
This chapter discussed RA as a public-health issue in the UK, the potential of the early-intervention window, pathways through the NHS, treatment options and assessments of disease severity as well as outcome measures that were patient-centred. Despite the fact that evidence was positive for prompt diagnosis, introduction of DMARDS and treat-to-target monitoring, it was also evident that the delay in pre-referral, unequal access, geographical variation and presence of comorbidities can impair the outcomes. Better function and quality of life correlated with remission, albeit pain, fatigue, distress and work impairment can continue. Citing these limitations, a systematic review is called for, with explicit definitions of the timing, quality appraisal and multidimensional synthesis. The literature offers a multilevel interpretation, acknowledging interactions between patient and clinical and healthcare-system factors; this is why the Social Ecological Model was used for the next systematic review and interpretation of the evidence.


[bookmark: _Toc238658209][bookmark: _Toc238659152][bookmark: _Toc238661338][bookmark: _Toc240922851]Chapter 3: Methodology
[bookmark: _Toc238658210][bookmark: _Toc238659153][bookmark: _Toc238661339][bookmark: _Toc240922852]3.0 Introduction
The chapter provides an explanation of the methodology adopted to address the research question: What is the impact of early diagnosis and treatment initiation on the disease severity and quality of life for RA patients in the UK? A systematic literature review was conducted to review the existing evidence but not to gather data from participants. The chapter provides a design, search, screening, selection, appraisal, extraction, analysis and ethics for an open and transparent review.
[bookmark: _Toc238658211][bookmark: _Toc238659154][bookmark: _Toc238661340][bookmark: _Toc240922853]3.1 Study Design
The systematic literature review is a systematic search, assessment and integration of literature in a clearly and explicitly described process to answer a specific research question (Booth et al., 2021). This was an appropriate design for the dissertation as it involved synthesising the latest evidence about diagnosis and treatment time in the UK, disease severity and patient-centred outcomes without a cohort. It also connected the research question and research objectives to the final evidence base.
The main strengths were: 1) predefined eligibility criteria, 2) the search was reproducible, and 3) the appraisal was structured and the extraction was standardised. These procedures helped minimise selective inclusion. Only findings that failed to meet the stated criteria were excluded from the studies, but studies with inconclusive, contradictory or non-significant findings were included if they were eligible. Higgins et al. (2024) emphasise the need for explicit eligibility, selection and synthesis criteria as they impact the validity of the review.
The design also had limitations. Inclusion of only recent publications in the English-language body of evidence may have led to the exclusion of older or non-English evidence, and screening by a single reviewer is not as thorough as screening by a duplicate set of reviewers. Studies varied in design, definition of “early”, exposures, outcome, and follow-up and were not designed to be pooled for meta-analysis as this would yield mixed evidence.
[bookmark: _Toc238658212][bookmark: _Toc238659155][bookmark: _Toc238661341][bookmark: _Toc240922854]3.2 Search Strategy
Search strategy: developed in accordance with the research question and objectives. Main concepts included were: rheumatoid arthritis, timing of diagnosis/referral/treatment, disease severity, patient-centred outcomes and the UK setting. Contextual terminology was not used as a way to exclude relevant clinical studies this was included as a supplement to concepts used in Chapter 2 (specifically symptom recognition, help-seeking, access and service inequalities).
A sensitive search rather than a narrow search was carried out. There were three primary blocks (rheumatoid arthritis, timing/treatment, UK terms) and supplementary blocks on outcome terms, for searching and eligibility assessment purposes. The respective databases employed controlled vocabulary and free-text terms that were adjusted to each database based on the systematic-search guidance (Lefebvre et al., 2024). The search was conducted on peer-reviewed English language literature from 1 January 2021 to 3 August 2026 and checked for citations. Grey literature was reviewed, but non-peer-reviewed literature was not included in or synthesised.
[bookmark: _Toc238658213][bookmark: _Toc238659156][bookmark: _Toc238661342][bookmark: _Toc240922855]3.2.1 Search Terms
The keywords and index terms were created based on the research question and the terms used in the relevant study. Truncated terms are included where possible, including treat* and diagnos*, with quotation marks for phrases including “rheumatoid arthritis”, “quality of life” and “treat to target”. Synonyms were grouped together by ORs and main concept blocks were grouped together by ANDs. It was decided that NOT was not used as it could result in loss of eligible records and less sensitivity (Rethlefsen et al., 2021).
The master search strategy was PubMed/MEDLINE which was translated for other databases. A representative core search used included the terms ( (“Arthritis, Rheumatoid”[MeSH] OR “rheumatoid arthritis”[tiab] OR “early inflammatory arthritis”[tiab] ) AND ( “early diagnosis”[tiab] OR “diagnostic delay”[tiab] OR “symptom duration”[tiab] OR “referral delay”[tiab] OR “early treatment”[tiab] OR “treatment initiation”[tiab] OR DMARD*[tiab] OR “treat to target”[tiab] ) AND ( “United Kingdom”[MeSH] OR UK[tiab] OR England[tiab] OR Wales[tiab] OR Scotland[tiab] OR “Northern Ireland”[tiab] OR NHS[tiab] ). Date and English-language limits were imposed. In the search record/appendix, full database-specific syntax was preserved.
Table 3.1: Search Concepts and Terms Used to Structure the Review
	Concept
	Keywords / index terms
	Role in search

	Population / condition
	rheumatoid arthritis; early inflammatory arthritis; Arthritis, Rheumatoid (MeSH)
	Mandatory RA block

	Exposure / timing
	early diagnosis; diagnostic delay; referral delay; symptom duration; early treatment; DMARD*; treat-to-target
	Mandatory timing/treatment block

	Comparator
	delayed care; longer symptom duration; usual care
	Screening/extraction only

	Outcomes
	DAS28; remission; disability; HAQ; QoL; EQ-5D; pain; fatigue; employment
	Supplementary outcome terms

	Setting
	UK; England; Wales; Scotland; Northern Ireland; NHS
	Mandatory UK block

	Framework context
	access; referral; inequality; service capacity; monitoring; socioeconomic*
	Supplementary contextual terms


[bookmark: _Toc238658214][bookmark: _Toc238659157][bookmark: _Toc238661343][bookmark: _Toc240922856]3.2.2 Databases
The following databases were searched: MEDLINE (PubMed), CINAHL Complete, Embase, Scopus, Web of Science Core Collection and Cochrane Library/CENTRAL databases. Biomedical evidence was covered by MEDLINE and Embase, nursing/service literature by CINAHL, intervention studies by CENTRAL and multidisciplinary by Scopus and Web of Science. No single database was assumed to provide complete coverage. Google Scholar is a less reproducible systematic-search database that can be used for citation checking (Gusenbauer and Haddaway, 2020), but it was not considered a primary systematic-search database.
All six searches were conducted between 1 and 14 August 2026 and with the same publication period and English-language restrictions. They were able to identify 330 records: MEDLINE 78, CINAHL 42, Embase 67, Scopus 54, Web of Science 51 and CENTRAL 38. Database, platform, date, limits, search string and yield were documented as per PRISMA-S (Rethlefsen et al., 2021).
Table 3.2: Summary of Database Searches and Records Identified
	Database / platform
	Short search strategy
	Search date
	Records

	MEDLINE via PubMed
	RA + early diagnosis/treatment + UK; 2021–2026; English
	9 Aug 2026
	78

	CINAHL Complete
	RA + early diagnosis/treatment + UK; 2021–2026; English
	1 Aug 2026
	42

	Embase
	RA + early diagnosis/treatment + UK; 2021–2026; English
	8 Aug 2026
	67

	Scopus
	RA + early diagnosis/treatment + UK; 2021–2026; English
	6 Aug 2026
	54

	Web of Science
	RA + early diagnosis/treatment + UK; 2021–2026; English
	14 Aug 2026
	51

	Cochrane Library / CENTRAL
	RA + early diagnosis/treatment + UK; 2021–2026
	8 Aug 2026
	38

	Total
	All six database searches combined
	1–14 Aug 2026
	330



[bookmark: _Toc238658215][bookmark: _Toc238659158][bookmark: _Toc238661344][bookmark: _Toc240922857]3.3 Screening Process
All 330 were entered into a reference-management library and checked for duplicates using title, author, year and DOI. Manual verification was used in addition to electronic matching because there are differences in the data which can be recorded in a database that cannot be matched automatically (Bramer et al., 2016). The log of decisions for the remaining records was a structured screening log, and all decisions were traceable.
All screening took place in three phases. Titles eliminated effectively irrelevant documents. Abstracts were evaluated with respect to the eligibility criteria, and records with uncertain eligibility were retained. All full texts were then assessed against all criteria, and one main exclusion criterion was noted: wrong population, no timing exposure, no eligible outcome, unusable non-UK evidence or ineligible publication type. This was in accordance with the principles in PRISMA 2020 (Page et al., 2021a).
One reviewer had completed the screening as this was an individual MSc dissertation. There were several measures taken to make it more consistent: eligibility criteria were detailed before full-text selection, a small sample was piloted before full screening, some borderline cases were re-evaluated based on the research question and objectives, and a decision log was kept. 
[bookmark: _Toc238658216][bookmark: _Toc238659159][bookmark: _Toc238661345][bookmark: _Toc240922858]3.3.1 Inclusion and Exclusion Criteria
Eligibility criteria based on a modified PICOS framework: Population, Intervention/exposure, Comparator, Outcomes, Setting and Design. The main population consisted of adults (18 years of age or older) diagnosed with rheumatoid arthritis. Two studies were not part of this population: Cope et al. (2024) included adults who were at high risk of RA, and Simons et al. (2022) included community pharmacy staff. The only contextual evidence included was: Cope et al. for very-early-intervention before developing RA; Simons et al. for symptom recognition, help-seeking and referral delay. Neither was treated as direct treatment-effect evidence for diagnosed RA, but were not considered as direct evidence.
Studies that described inflammatory arthritis at an early stage were eligible only if an explicit representation of RA was made and evidence could be interpreted appropriately for the RA pathway. The results were not specific to RA, but if they were not separable, they were listed as mixed inflammatory-arthritis results. This distinction was maintained in the extraction or synthesis.
Eligible exposures were time from symptom recognition, time to referral, specialist evaluation, diagnosis, start of DMARD, escalation of DMARD, and "treat to target" care. Core studies were required to report on at least one clinical or patient-centred outcome such as disease activity/DAS28, remission, disability/HAQ, frailty, hospitalisation, quality of life, pain, fatigue, psychological wellbeing, employment or social participation. Only the contextual studies were retained where relevant to an early care pathway objective and where the study was not used to infer causality without an appropriate exposure-outcome relationship.
The criteria for inclusion were peer-reviewed primary empirical research published in English, between 1 January 2021 and 3 August 2026. Priority was given to studies conducted in the UK; studies with a multinational design were accepted when UK data could be separated or, if not, when they were relevant, or UK data were pulled out and were a major part of the study. Reviews, guidelines, editorials, protocols, case reports, conference abstracts and commentaries were excluded from synthesis but may be included to aid citation searching or provide context to the methodological process. Enough methods and outcomes for appraisal and extraction were provided for the full text.
Table 3.3: Inclusion and Exclusion Criteria
	Domain
	Inclusion criteria
	Exclusion criteria

	Population
	Adults ≥18 with diagnosed RA; selected pre-RA/high-risk or healthcare-professional studies only where directly relevant to early RA pathway objectives
	Children; non-RA populations with no direct relevance to RA pathway

	Condition
	RA; broader early inflammatory arthritis only where RA evidence was identifiable or appropriately contextualised
	Other inflammatory/musculoskeletal conditions without relevant RA evidence

	Exposure / intervention
	Early diagnosis, referral, specialist assessment, DMARD initiation, escalation or treat-to-target care
	No relevant timing, treatment or pathway exposure

	Comparator
	Later/delayed care, longer symptom duration, usual care, or continuous timing measure
	No interpretable comparison or timing relationship

	Outcomes
	DAS28/activity, remission, disability/HAQ, frailty/hospitalisation, QoL, pain, fatigue, psychological wellbeing, employment/social participation
	No relevant clinical or patient-centred outcome

	Setting
	UK studies; multinational studies with separable or predominantly UK evidence
	Non-UK studies without usable UK evidence

	Study design
	Peer-reviewed primary quantitative, qualitative or mixed-methods research
	Reviews, guidelines, editorials, protocols, case reports, conference abstracts

	Publication period
	1 Jan 2021–3 Aug 2026
	Outside date range

	Language
	English
	Non-English

	Availability
	Full text with sufficient methodological/outcome information
	Full text unavailable or insufficient information


[bookmark: _Toc238658217][bookmark: _Toc238659160][bookmark: _Toc238661346][bookmark: _Toc240922859]3.4 Study Selection
PRISMA 2020 documented selection. There were 330 records in six databases. 256 records were screened for title and abstract, after 74 duplicates were removed from the 330 identified records. Of these, 181 were excluded at title/abstract screening, leaving 75 reports sought for retrieval. Three of the total 75 reports were not retrieved, and 72 full-text reports were assessed for eligibility. 58 full-text reports were excluded, and 14 studies were included in the appraisal, extraction and synthesis. The main pathway of the account is summarised, as Figure 3.1 gives the detailed numerical pathway (Page et al., 2021a; Page et al., 2021b).
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Figure 3.1: PRISMA 2020 study-selection flow 


[bookmark: _Toc238658218][bookmark: _Toc238659161][bookmark: _Toc238661347][bookmark: _Toc240922860]3.5 Critical Appraisal
All 14 studies included were critically appraised for quality, risk of bias, relevance and applicability. The Critical Appraisal Skills Programme (CASP) 2024 tools were used and related to design. Eleven cohort studies, one descriptive/cross sectional observational study, one qualitative study and one randomised controlled trial comprised the set. Cohort studies used the CASP Cohort Study Checklist; Galloway et al. (2021) used the Descriptive/Cross-Sectional Studies Checklist; Simons et al. (2022) used the Qualitative Research Checklist; and Cope et al. (2024) used the Randomised Controlled Trial Checklist (Critical Appraisal Skills Programme, 2024a; 2024b; 2024c; 2024d).
Appraisal was based on design-appropriate domains, not on one number. Assessment of cohorts included recruitment, exposure/outcome assessment, confounding, follow-up, precision and applicability. The design, sampling, measurement, confounding and analysis were covered in cross-sectional appraisal; methodological fit, recruitment, data collection, reflexivity, ethics, analytic rigour and value in qualitative appraisal; and randomisation, allocation, blinding, completeness, comparability, precision, benefits/harms and applicability in RCT appraisal.
Responses were coded Yes, Partial, No, Unclear or Not Applicable and a brief explanation was provided in Appendix 1. No otherwise eligible study was excluded solely because of its appraisal result. Rather, appraisal results were used to determine the weight and caution that should be applied to the findings in the synthesis, with care taken not to simplify minor and serious validity concerns in the process.
Table 3.4: CASP Critical Appraisal Tools Applied by Study Design
	Study design
	CASP appraisal instrument
	Principal domains

	Cohort studies (n=11)
	CASP Cohort Study Checklist
	Recruitment; exposure/outcome measurement; confounding; follow-up; precision; applicability

	Descriptive/cross-sectional (n=1)
	CASP Descriptive/Cross-Sectional Studies Checklist
	Design; sampling; measurement; confounding; analysis; applicability

	Qualitative study (n=1)
	CASP Qualitative Research Checklist
	Design fit; recruitment; data collection; reflexivity; ethics; analysis; value

	Randomised controlled trial (n=1)
	CASP RCT Checklist
	Randomisation; blinding; completeness; comparability; precision; benefits/harms; applicability


[bookmark: _Toc238658219][bookmark: _Toc238659162][bookmark: _Toc238661348][bookmark: _Toc240922861]3.6 Data Extraction
A standard Data extraction form was written prior to the synthesis and piloted on two included studies. Since the form was applied to all 14 studies, minor wording changes were used for consistent recording across the study designs. Standardisation minimised selective extraction and allowed evidence to be directly related to review goals (Booth et al., 2021).
Extraction included study identification, population and setting, timing/exposure, clinical outcomes, patient-centred outcomes, methods and contextual influences. Follow-up, missing data and limitations, and effect estimates and confidence intervals were recorded where available. Operational definitions of the term early were extracted for each study because the time between symptom referral, referral to diagnosis and diagnosis to treatment were not interchangeable. The final study characteristics and extraction table are available in Chapter 4.
Table 3.5: Standardised Data-Extraction Fields
	Category
	Information extracted

	Study details
	Author/year, UK region, design, setting, sample, RA definition, follow-up

	Timing / exposure
	Definition of early care, symptom/referral interval, treatment initiation, comparator, treatment type

	Clinical outcomes
	DAS28/activity, remission, disability/HAQ, structural outcomes, frailty, hospitalisation

	Patient-centred outcomes
	QoL, pain, fatigue, psychological wellbeing, employment, social participation

	Methods / context
	Confounding, missing data, effect estimates, limitations, appraisal notes, Chapter 2 contextual factors


[bookmark: _Toc238658220][bookmark: _Toc238659163][bookmark: _Toc238661349][bookmark: _Toc240922862]3.7 Data Analysis
Due to clinical and methodological heterogeneities of the 14 included studies (chosen design, definitions of early care, timing of measurement, outcomes, exposure categories, and follow-up), the possibility of a meta-analysis was not considered. The Synthesis without Meta-analysis (SWiM) guideline (Campbell et al., 2020) was followed to synthesise the quantitative findings as a narrative synthesis, which involved comparing studies based on treatment timing, outcomes domain, direction and consistency of associations, and CASP appraisal findings to inform the strength given to each quantitative result. The method of thematic analysis was adopted based on the six stages developed by Braun and Clarke (2021) of familiarisation, coding, developing and reviewing candidate themes, defining and developing themes and producing a final thematic account. When looking at similarities and differences and contradictory findings across studies (Byrne, 2022), codes and themes were revisited. Following identification of themes, the Social Ecological Model (SEM) presented in Chapter 2 was adopted as the lens through which the patterns identified across the evidence were subsequently analysed.
[bookmark: _Toc238658221][bookmark: _Toc238659164][bookmark: _Toc238661350][bookmark: _Toc240922863]3.8 Ethical Considerations
The review was done without the recruitment of participants, intervention or interviews, or identifiable patient data and solely relied on published secondary evidence. The review did not therefore require NHS Research Ethics Committee approval, although the dissertation went through the University's requirements for student research.
Ethical conduct centred on research integrity. Findings were represented accurately, sources correctly cited, eligibility decisions and full-text exclusions documented, and supportive, contradictory and inconclusive findings retained. Observational or contextual associations were not presented as causal effects. These procedures decreased the risk of plagiarism, selective reporting and evidence misrepresentation, and helped to ensure transparency in the reporting of the review (Wager and Wiffen, 2011).
[bookmark: _Toc238658222][bookmark: _Toc238659165][bookmark: _Toc238661351][bookmark: _Toc240922864]3.9 Chapter Summary
The methodology used in this chapter to analyse early diagnosis and treatment in patients with rheumatoid arthritis in the UK was described. A total of 6 databases were searched and yielded 330 records, which were screened and assessed for full text and yielded 14 studies. Selection was performed with PRISMA 2020, and then appraisal and standardised extraction were done for each design with CASP 2024. Meta-analysis was not appropriate due to heterogeneity, and SWiM narrative synthesis was used for quantitative evidence, and Braun and Clarke's thematic approach for the qualitative/contextual evidence. The study characteristics, summary of appraisal findings and synthesised results are provided in Chapter 4.


[bookmark: _Toc240922865]Chapter 4: Findings
[bookmark: _Toc240922866]4.1 Introduction
This chapter summarises the results of the 14 studies that were selected in the systematic literature review. The evidence is structured around the research question and under four objectives; studies that dealt with similar issues are grouped together and not reported separately. Four themes emerged: timing of recognition and referral and treatment; disease severity and clinical response; quality of life and patient-centred outcomes; and factors that modify early treatment outcomes. For each theme, the quantitative indicators of outcomes are compared with the relevant qualitative evidence, highlighting areas where they agree, disagree and are uncertain. Brief attention is also paid to methodological strengths and limitations that would impact confidence in a finding. The detailed interpretation in relation to the broader literature and the concept and implications for practice are left for Chapter 5.
Table 4.1: Main Themes and Subthemes
	Research Objective
	Main Theme
	Subthemes

	Objective 1: timing of diagnosis and treatment
	Theme 1: Timing of Recognition, Referral and Treatment
	Symptom duration and diagnostic delay; referral and specialist assessment; DMARD initiation and very-early intervention

	Objective 2: disease severity
	Theme 2: Disease Severity and Clinical Response
	Disease activity and DAS28; remission and treatment response; disability, frailty, hospitalisation and treatment safety

	Objective 3: quality of life
	Theme 3: Quality of Life and Patient-Centred Outcomes
	Quality of life, pain and fatigue; psychological wellbeing; employment and social function

	Objective 4: early treatment and clinical outcomes
	Theme 4: Factors Modifying Early-Treatment Outcomes
	Socioeconomic inequalities; ethnicity and treatment access; healthcare-system and pathway factors


[bookmark: _Toc240922867]4.2 Characteristics of the Included Studies
The 14 studies included had been published between 2021 and 2025 and were mostly conducted in England and Wales, with some evidence from Scotland and one study with a UK focus on centres. Observational cohort studies with large national datasets, specifically the National Early Inflammatory Arthritis Audit (NEIAA), the Scottish Early Rheumatoid Arthritis (SERA) cohort and the UK Biobank, were the predominant type of evidence, with observational cohort studies also being the most frequent type. This gave good overall population coverage but also resulted in some overlap in source populations and reliance on routinely collected data. The evidence was extended beyond national cohort analyses with one randomised controlled trial, one qualitative study and one descriptive, observational study.
Sample size ranged from 17.7 million adults, analysed by Russell et al. (2022) in the OpenSAFELY population, to 102 patients with moderate RA, analysed by Galloway et al. (2021), to 19 community-pharmacy staff, analysed by Simons et al. (2022) in the qualitative study. These studies have included thousands of people with RA-pattern EIA, with a few studies involving thousands more with new RA diagnoses and 12-month follow-up, and the remaining studies involving hundreds of thousands of adults with new RA diagnoses. The same heterogeneity was observed for outcomes, such as timing of referral and DMARD initiation, DAS28 and remission, persistent disease activity, frailty, hospitalisation, serious infection, EQ-5D, pain and fatigue, psychological distress and work participation.
Not every study directly addressed the research question. The study by Cope et al. (2024) focused on individuals at high risk of RA prior to the establishment of their disease, whereas Simons et al. (2022) looked at staff in pharmacies and not patients. The studies were therefore used as background information on very-early intervention and symptom recognition. Only results from broader inflammatory-arthritis populations were included by Russell et al. (2022), Adas et al. (2023), Bechman et al. (2024) and Zhao et al. (2025) and were interpreted with caution, if at all. A summary of the design, sample, main findings, limitations, and contribution of the thematic category of all 14 studies is presented in Table 4.2.

1
Table 4.2: Characteristics and Findings of the 14 Included Studies
	Study
	Design / sample / setting
	Focus
	Key finding
	Principal strength / limitation
	Theme(s)

	Yates et al. (2021)
	National observational cohort; England/Wales; n=7,455 RA-pattern EIA
	Timing, DAS28, remission
	Prompt therapy associated with 3-month remission (OR 1.27); socioeconomic and ethnic gradients in activity
	Large national dataset; increasing follow-up missingness
	1, 2, 4

	Galloway et al. (2021)
	Descriptive multicentre study; 8 UK centres; n=102 moderate RA
	QoL, pain, disability, work
	EQ-5D 0.62; pain VAS 37.7; employed subgroup lost 29% productivity
	Validated PROMs; small established-RA sample, no timing causality
	3

	Russell et al. (2022)
	OpenSAFELY population cohort; England; 17.68m adults
	Diagnosis, referral, DMARD pathway
	IA diagnoses fell 20.3%; assessment 18 vs 21 days; DMARD prescribing broadly maintained
	Population scale; mixed IA and unobserved pre-diagnosis delay
	1, 4

	Simons et al. (2022)
	Qualitative interviews; West Midlands; n=19 pharmacy staff
	Recognition/signposting
	Variable RA knowledge; perceived roles in awareness, GP access and signposting
	Useful pathway context; small non-patient sample, no outcome test
	1, 4

	Adas et al. (2023)
	National EIA cohort; England/Wales; n=12,955 confirmed EIA
	Ethnicity, treatment, remission
	Minority patients had lower 3-month remission (OR 0.79) and lower initial MTX use (OR 0.68)
	Large adjusted cohort; mixed EIA population
	2, 4

	Hanlon et al. (2022)
	Longitudinal SERA and UK Biobank RA cohorts
	Frailty, DAS28, hospitalisation, mortality
	Frailty decreased with lower DAS28 in SERA; frailty predicted hospitalisation and mortality
	Two linked cohorts; observational and cohort heterogeneity
	2, 3

	Morton et al. (2023)
	Longitudinal UK Biobank n=4,757 + SERA n=825
	Multimorbidity and hospitalisation
	RA plus >=2 LTCs increased admission rate and duration in both cohorts
	Replicated result; different cohort definitions and self-report in UKB
	2, 3

	Bechman et al. (2024)
	NEIAA cohort; n=12,473 EIA
	Employment and work impairment
	7.2% stopped work; 12.3% changed jobs; 29% absenteeism; 40% median presenteeism
	Large work dataset; mixed IA and substantial WPAI missingness
	3, 4

	Adas et al. (2024)
	NEIAA early RA; n=1,708 analysed (682 persistent active; 1,026 low)
	Persistent DAS28 activity
	Deprivation, smoking and several comorbidities independently associated with persistent activity
	Repeated DAS28; complete-case selection
	2, 4

	Zhao et al. (2025)
	Prospective NEIAA EIA cohort; n=6,873
	Distress, QoL, disability, work
	Distress 50.2% at baseline, 30.0% at 3 months, 24.1% at 12 months; poorer outcomes with higher distress
	Repeated PROMs; mixed IA and follow-up missingness
	3

	Russell et al. (2025a)
	NEIAA RA cohort; n=6,098 with 12-month data
	Advanced DMARD initiation
	8.3% initiated b/tsDMARDs; Asian vs White adjusted RR 0.52
	RA-specific adjusted national analysis; completer and residual confounding
	1, 4

	Alveyn et al. (2025)
	NEIAA RA cohort; n=21,904
	Timing, remission, geographic variation
	34.6% 3-month remission among available DAS28; longer symptoms and delayed DMARD predicted lower remission
	Large RA-specific cohort; 37.2% missing 3-month DAS28
	1, 2, 4

	Cope et al. (2024)
	Double-blind RCT; n=213; 28 UK + 3 Dutch centres; high-risk pre-RA
	Very-early intervention
	RA progression at 24 months: 25% abatacept vs 37% placebo
	Randomised/blinded; pre-RA and mixed-country contextual evidence
	1, 3

	Adas et al. (2025)
	Prospective NEIAA RA cohort; England/Wales; n=17,472
	Initial DMARD strategy and serious infection
	1,307 serious infections; MTX-based strategy adjusted HR 0.72 vs other csDMARDs
	Large RA cohort; residual confounding by indication
	2



[bookmark: _Toc240922868]4.3 Theme 1: Timing of Recognition, Referral and Treatment
The first theme focused on the timing of movement through the early pathway of RA from symptom recognition and referral to treatment initiation. At the aggregate level of the evidence, provision of earlier care was more likely to be linked to better short-term clinical outcomes, depending on which time frame was assessed, and whether the delay was before or after specialist referral.
[bookmark: _Toc240922869]4.3.1 Symptom Duration and Diagnostic Delay
The findings of Alveyn et al. (2025) were the most recent evidence that showed the importance of duration of untreated symptoms even after improvement in referral-to-treatment performance. Among 21,904 people with RA, 13,752 had a three-month DAS28, and 4,764 (34.6%) were in remission. The factors associated with decreased odds of remission were an increase in the duration of symptoms prior to treatment referral and the delay in starting DMARDs. However, the national three-month remission rates were generally unchanged from 2018 to 2024, even as service performance has shifted, implying that the post-referral treatment speed is not the only phenomenon captured. The study was large, specifically for RA and had multiple covariates adjusted for, lending increased confidence to the association; however, there was no 3-month DAS28 data available for 37.2%, which may limit the impact of the data estimates if follow-up was socially or clinically patterned.
Other patient characteristics also interacted with timing, rather than it being a single determinant (Yates et al., 2021). RA-pattern early inflammatory arthritis (EIA) (7,455 patients) in whom treatment was started within 42 days of referral was associated with remission after 3 months (OR 1.27, 95% CI 1.08-1.49, p=0.003). This association was not observed at 12 months (OR 1.05, 95% CI 0.80-1.38, p=0.7); at this time, sex, socioeconomic position, smoking and comorbidity were more important. The difference in the measurable advantage of early treatment was most apparent in early response and became less apparent with longer follow-up. However, the apparent decrease in the timing effect was exacerbated by a significant rise in the number of people who missed DAS28 - 12 months later.
Russell et al. (2022) showed that there can also be a delay in diagnosis before accessing specialist pathways. Within OpenSAFELY, 31,280 incident inflammatory-arthritis diagnoses were recorded in 17,683,500 adults between 2019 and 2022. During the first year of the pandemic, the number of new diagnoses fell by 20.3% (from 6.4 to 5.1 per 10,000 adults), and median time to rheumatology assessment among adults who were referred to the pathway was shorter during the pandemic (18 days versus 21 days prior to the pandemic). The results thus revealed a discrepancy between the identification of the cases and the rapidity of specialist evaluation of the identified cases. Since the cohort included multiple inflammatory arthritides and undiagnosed patients were not directly observed, it is not possible to estimate the proportion of falls that were a consequence of delayed diagnosis of RA. However, its population size is valuable context for this study for the apparent acceptable waiting times to be possible in combination with significant hidden diagnostic delay.
[bookmark: _Toc240922870]4.3.2 Referral and Specialist Assessment
There was less consistency of direct association with outcomes in evidence on referral. Prompt referral from primary care was not significantly associated with 3-month remission (OR 1.09, 95% CI 0.94-1.27) but prompt therapy commencement was (OR 1.27, 95% CI 1.08-1.49). Prompt therapy commencement was associated with 3-month remission, whereas prompt referral from primary care was not significantly associated with remission. Alveyn et al. (2025) confirmed this difference as they also found that symptom duration prior to referrals was still a significant predictor of non-remission despite improvements in the time taken to come to treatment.
Evidence on the pre-referral stage was added from the qualitative study by Simons et al. (2022). Four broad themes emerged from the interviews with 19 community-pharmacy staff in the West Midlands, which focused on lack of awareness of RA, opportunities to increase public awareness, access to GPs, and practical implementation issues. Pharmacists felt that a role existed for them to identify signs and symptoms and signpost to the patient, but there was variation in knowledge and confidence. The sample was small and convenience-sampled from one area, restricting transferability, and patient outcomes were not measured, nor was the actual time taken for referrals. Therefore, it does not prove the existence of recognition and signposting problems and cannot prove that the involvement of pharmacists decreases the diagnostic delay. Combined with the national cohort results, the evidence suggests that there are a number of clear time intervals in the early pathway and that a reasonable waiting time from specialist to treatment does not imply that the overall pathway from symptom to specialist is short.
[bookmark: _Toc240922871]4.3.3 DMARD Initiation and Very-Early Intervention
The studies included were more consistent with regard to the timely delivery of disease-modifying treatment. There is some evidence for a benefit for early remission for prompt treatment (Yates et al., 2021), and delayed initiation of DMARDs with poorer remission (Alveyn et al., 2025). The latter study also revealed significant geographical differences: three-month remission ranged from 28.4% in London to 40.3% in the East of England, with the number of hospitals in each region varying by around threefold. Therefore, the outcome was related to the timing of treatment, but not to the entire variation in remission.
Cope et al. (2024) studied a pre-RA population on the timing question. For the APIPPRA double-blinded trial, 213 people with a high risk were randomly assigned to abatacept (n=110) or placebo (n=103). During the treatment period, the primary endpoint occurred in 7/110 (6%) patients in the abatacept group and 30/103 (29%) in the placebo group. At 24 months, progression to RA occurred in 27/110 (25%) versus 38/103 (37%). The randomised, blinded design provided stronger evidence of an intervention effect than the observational cohort studies. Participants were not on known treatment for RA at recruitment; however, the trial included three Dutch centres and pain, function and quality of life benefits were not maintained following treatment. For this reason, this result was analysed as contextual evidence only in the very early end of the pathway and not as direct evidence for routine care for diagnosed UK RA.
[bookmark: _Toc240922872]4.4 Theme 2: Disease Severity and Clinical Response
The second theme was about the assessment of disease severity, and the relationship between early disease control and remission, persistent activity, frailty and hospitalisation. Severity extended beyond the measure of joint activity, which was the predominant clinical measure, but the studies also indicated that it continued beyond that to include wider vulnerability and to influence the use of health care.
[bookmark: _Toc240922873]4.4.1 Disease Activity and DAS28
In the first year of treatment, Yates et al. (2021) reported significant reductions in disease activity from baseline (DAS28=4.7) to 3 months (DAS28=3.3) and 12 months (DAS28=2.8). The improvement was seen in a large national cohort, although there was some variation by sex, deprivation, ethnicity and comorbidity. The findings suggest that there can be differences among subgroups while there are differences in treatment response at the population level.
Adas et al. (2024) paid special attention to persistently active RA. Of 1,708 participants who had complete disease-state data, 682 had persistently active RA and 1,026 had persistently low RA. Participants with persistently active RA were younger and more frequently female (69% versus 59%). Persistent activity was independently associated with social deprivation and smoking, and with depression and lung disease (p<0.05) and with gastric ulcers and baseline corticosteroid use (p<0.05), after adjustment for disease severity markers. Repeated DAS28 measurement was helpful in identifying persistent, not transient, activity. Only a sub-sample of the larger audit population, however, had DAS28 measured at all of the necessary time points to avoid complete-case selection bias.
The overall pattern was thus not a complete abolition of differences in disease severity due to early treatment. In contrast, disease activity tends to get better, and ongoing activity tends to be grouped by clinical and non-clinical features. This is in line with the timing findings – early treatment seems relevant to initial response, but the observed outcome is influenced by the condition of patients entering and staying on the pathway.
[bookmark: _Toc240922874]4.4.2 Remission and Treatment Response
The findings on remission showed general agreement across the studies, but the results were not fully consistent. However, according to Alveyn et al. (2025), overall, 34.6% of participants with three-month DAS28 achieved remission, and this rate was not significantly different across the six years of the study. At 12 months, data were available for only 5,645 people (25.8% of the cohort), of whom 2,817 (49.9%) were in remission. Longer duration of symptoms, later initiation of DMARDs, higher baseline DAS28, and younger age were associated with worse three-month remission, and female sex and Black ethnicity were also associated with reduced odds of remission.
Similar results were obtained by Adas et al. (2023), who reported that the same timing did not lead to the same results. Of the 12,955 individuals with confirmed early inflammatory arthritis, there was no significant ethnic difference in the timing of referral or treatment, but there were lower odds of remission at 3 months for ethnic minorities than for White individuals (adjusted OR 0.79, 95% CI 0.65-0.96). Those who were ethnic minorities were also less likely to have started methotrexate (OR 0.68, 95% CI 0.52-0.90) or glucocorticoids (OR 0.63, 95% CI 0.49-0.80). As the cohort did not consist of RA patients alone but also patients with early inflammatory arthritis, care must be taken in the application of the results specifically to RA, but the results do directly challenge the simple assumption that the timing implies the same early remission.
Wherever there was national cohort evidence, earlier treatment tended to result in better early remission, which was not consistent or long-term across all cohorts and time periods. Yates et al. (2021) also reported that prompt therapy was associated with three-month remission, and Alveyn et al. (2025) also reported that longer duration of symptoms and delayed DMARD initiation correlated with poorer 3-month remission. At 12 months, Yates et al. didn't find any link, but Alveyn et al. did notice significant regional differences in remission. A second study by Adas et al. (2023) also demonstrated that the same time intervals of referrals and treatments did not lead to the same remission rates across ethnic groups. In conclusion, these results suggest a role for treatment timing in early remission and that timing is not a single factor to define treatment outcome.
[bookmark: _Toc240922875]4.4.3 Disability, Frailty, Hospitalisation and Treatment Safety
In some studies, the severity of the disease was wider than the DAS28. Hanlon et al. (2022) studied frailty in SERA and the UK Biobank. The early-RA SERA cohort experienced moderate frailty in 12% and severe in 0.2% of cases; the established-RA UK Biobank cohort experienced moderate frailty in 20% and severe in 3%. With respect to the mean frailty index score, there was a decrease in the score with treatment, which was paralleled by a decrease in DAS28, indicating that some frailty was dynamic in SERA. Moderate/severe frailty was strongly associated with mortality in SERA (HR 4.14, 95% CI 1.49-11.51) and unscheduled hospitalisation (IRR 2.27, 95% CI 1.45-3.57). The observational association is strengthened by the adjustment, but it cannot be concluded that the improvement in frailty was due to the lowering of DAS28.
A similar burden of multimorbidity was demonstrated by Morton et al. (2023). In both the UK Biobank and SERA, the IRRs for having RA with at least 2 other long-term conditions compared with RA alone were elevated (IRR 2.10, 95% CI 1.91-2.30 in UK Biobank; IRR 1.74, 95% CI 1.23-2.48 in SERA). Also, the total length of stay was longer, and the most common reason for hospitalisation in early RA was respiratory infection.
Adas et al. (2025) presented the safety data from an additional 17,472 adults with newly diagnosed RA. There were 1,307 serious infections, an incidence rate of 3.02 per 100 person-years (95% CI 2.86-3.19). The use of methotrexate-based strategies (adjusted HR 0.72, 95% CI 0.63-0.82) was associated with reduced risk of serious infections compared to other conventional synthetic DMARD strategies, while corticosteroid use was not associated after adjustment (HR 0.99, 95% CI 0.87-1.12). Baseline DAS28, age, smoking and comorbidity were associated with increased risk of infection. Treatment outcomes must not only be evaluated by the state of remission, but also for safety and vulnerability of patients, as shown in this large prospective cohort. The reduced risk of infection cannot be regarded as being due solely to methotrexate, as there is still a possibility of confounding by indication.
[bookmark: _Toc240922876]4.5 Theme 3: Quality of Life and Patient-Centred Outcomes
The third theme focused on whether clinical improvement would lead to outcomes in the patients' lives. The studies included were associated with significant burdens of pain, fatigue, psychological distress, disability and work impairment, which were not strictly congruent with clinical disease activity.
[bookmark: _Toc240922877]4.5.1 Quality of Life, Pain and Fatigue
Galloway et al. (2021) have directly demonstrated the burden of moderate RA in the UK. The mean value of the crosswalk EQ-5D-5L was 0.62 (SD 0.24) for 102 patients from 8 secondary-care centres, compared to a norm of 0.82 for the England population. The mean pain VAS was 37.7 (SD 24.0), and the mean HAQ-DI was 1.1 (SD 0.8); patients experienced significant fatigue. The results indicate that clinical moderate disease can coexist with poor health status, pain and functional impairment. Although the instruments used in the study were validated patient-reported measures and were administered in multiple centres, the sample size was small and descriptive, and the study had the limitation that it could not assess whether the burden of disease could have been avoided if patients had been diagnosed and treated earlier with moderate RA.
In high-risk patients, Cope et al. (2024) found that abatacept was beneficial for pain, function and quality of life, during treatment, but these effects were not sustained at 24 months, although this was not seen in all other groups. This is in contrast to the more clearly defined trial effect on progression to inflammatory arthritis, and shows that, when biological progression is modified, there is not necessarily a lasting patient-reported benefit. This is a contextual study and not direct evidence for established RA, due to the pre-RA status of the participants.
In all the collected evidence, then, quality of life could not be deduced by treatment time or a specific clinical disease state classification. Although the trial demonstrated a short-term patient-reported improvement, the strongest direct QoL study reported a persistent burden but did not demonstrate a timing effect. However, there is only a limited ability to draw any direct inferences on the influence of earlier diagnosis on subsequent quality of life, although clinical control and patient-centred outcomes were associated.
[bookmark: _Toc240922878]4.5.2 Psychological Wellbeing
The most detailed patient-reported psychological evidence was provided by Zhao et al. (2025). In patients with early inflammatory arthritis, 50.2% (3451 of 6873) of the patients showed psychological distress at baseline. Of those who had completed follow-up, distress reduced to 30.0% at 3 months and 24.1% at 12 months. Distress was related to worse patient-reported musculoskeletal health and disability, and to worse clinical response. The pattern is further strengthened with the large prospective sample and repeated measurements, although follow-up was not complete and inflammatory arthritis other than RA was in the sample. Thus, the decrease in distress cannot be solely explained by the earlier treatment for RA.
Adas et al. (2024) contributed to the previous research that examined the relationship between psychological burden and clinical burden from an RA-specific perspective. Persistent active RA was independently linked to depression, and the persistently active group had poorer patient-reported outcome scores and greater baseline positive anxiety/depression screens. The two studies thus corroborated a correlation between psychological distress and more negative disease experiences, and neither study established cause-and-effect. These psychological symptoms can impact how one feels burdened and how involved they are in the care, and chronic inflammatory disease can also exacerbate distress. The critical finding for the Findings chapter is that psychological wellbeing was a measurable part of the outcome, not separate, and was linked to the course of disease.
[bookmark: _Toc240922879]4.5.3 Employment and Social Function
Early impact was seen with work outcomes. Bechman et al. (2024) analysed the data of 12,473 patients with early inflammatory arthritis, including 5,999 (47%) who were working for at least 20 hours a week. A WPAI assessment was completed at diagnosis by 2,793 people; 200 (7.2%) had already quit work, and 344 (12.3%) had changed their job due to inflammatory-arthritis symptoms. Of those still working, 29% reported absenteeism, the median number of hours spent present at work (presenteeism) was 40% (IQR 20-70), and the overall hours of work lost (work impairment) was 30% (IQR 20-70). Follow-up work disability and most work drop-out were seen in routine/manual occupations. This large national sample and the utilisation of a validated work measure are the advantages, but follow-up was limited to a minority of participants in the WPAI, which also puts a lot of participants at risk for response bias, and the sample was not entirely comprised of RA.
In established moderate RA, Galloway et al. (2021) demonstrated a similar burden in 26 patients who were reported to be working, and the mean productivity loss was 29% (SD 26%) when these patients completed the work questionnaire. Even though samples and clinical characteristics were vastly different, the extent of work impairment was consistent with that of Bechman et al.'s population-level results. Zhao et al. (2025) also found that psychological distress was associated with poorer working outcomes, and that burden was multidimensional and transcended the domains of joints and formal disease activity. Consensus from these various designs helps to ensure that employment attainment is a relevant clinical response to inflammatory disease. The evidence suggests more clearly, however, the effects and social patterning of burden than the causal effects of early treatment on maintaining employment.
[bookmark: _Toc240922880]4.6 Theme 4: Factors Modifying Early-Treatment Outcomes
Socioeconomic, ethnic and healthcare-system factors influenced early-treatment outcomes in the fourth theme. These influences were seen in multiple studies and can help explain the lack of uniformity in the timing metrics and outcomes of remission and patient-centred outcomes.
[bookmark: _Toc240922881]4.6.1 Socioeconomic Inequalities
Yates et al. (2021) reported a clear socioeconomic gradient in terms of more favourable baseline, 3 and 12-month remission rates among those with more favourable social deprivation scores. The deprivation measure was still important three months later (OR 1.06 per IMD decile higher, 95% CI 1.04-1.09, p<0.0001). Building on this, Adas et al. (2024) showed that social deprivation was independently associated with persistent disease activity. Bechman et al. (2024) showed a similar occupational gradient, showing more presenteeism, impairment and work loss in routine/manual workers compared to other occupations. Despite variation, these studies showed but led to a common finding of social patterning. All were observational, conveying a sense of inequality but not the exact mechanism that could cause it.
[bookmark: _Toc240922882]4.6.2 Ethnicity and Treatment Access
There was also clear evidence of ethnic inequalities. Adas et al. (2023) reported a lower three-month remission rate for ethnic minority participants even though there were no differences in when they were referred to and treated, as well as lower rates of usage of initial methotrexate or glucocorticoids. From these 6,098 individuals with newly diagnosed RA, Russell et al. (2025a) went on to study escalation to synthetic targeted DMARDs or biological DMARDs. A minority (8.3%, 508) started these therapies within the first 12 months. After accounting for other factors, including socioeconomic status, disease severity, and the presence of comorbidities, participants under 40 were more likely to escalate than those older than 65 (adjusted RR 2.41, 95% CI 1.83-3.19), and Asian participants were less likely than White participants to begin advanced therapy (adjusted RR 0.52, 95% CI 0.36-0.76, p=0.0007). The results for both national cohorts align to indicate that national standardisation of the pathway doesn't necessarily lead to equal access. However, there is potential for residual confounding due to clinical eligibility, treatment preference and clinician decision-making.
[bookmark: _Toc240922883]4.6.3 Healthcare-System and Pathway Factors
There were some studies that showed variation at the system level. Russell et al. (2022) demonstrated that the number of cases identified has shifted significantly during the pandemic, with no evidence of an impact on the time of specialist assessment for cases who reached rheumatology assessment. However, despite that case mix adjustment, remission rates in different regions of England ranged from 28.4% to 40.3%, and some hospital-to-hospital variations were seen (Alveyn et al., 2025). Previous studies by Simons et al. (2022) have recognised factors related to variable community–pharmacy knowledge and practical barriers at a preliminary stage of the pathway. The combination of these findings indicates that there was variation in outcomes before and after referral to specialist services.
Evidence was not completely concordant: Yates et al. (2021) could not prove a clinically meaningful geographical variation after the patient adjustment in their previous national cohort and, in contrast, Alveyn et al. (2025) did find a significant hospital-level variation in remission in their larger and longer RA data set. Some of this difference may be due to differences in period, sample size, completeness of findings, and analytic approach, but it is not possible to explain why the later study found more variation from the findings alone. 
[bookmark: _Toc240922884]4.7 Summary of Main Findings
In the 14 studies included, faster treatment was consistently found to be associated with better short-term disease control, including higher 3-month remission, and longer symptom duration and delayed DMARD initiation with poorer remission. For many patients, disease severity was worse, but was influenced by baseline disease activity and by disease comorbidities, frailty and socioeconomic factors. Burdens of pain, fatigue, psychological distress and work impairment were well demonstrated and reported patient-centred, exceeding that reported by clinical remission measures. Lastly, there were ethnic, socioeconomic, occupational and healthcare-system differences that had an impact on access to treatment and observed outcomes. The data thus favoured the evidence for an effect of the quality of early care on outcomes, but not whether the timing of care predicted disease severity or quality of life.
[bookmark: _Toc240922885]4.8 Chapter Summary
The results obtained in this chapter were presented and summarised from the 14 studies included in four research themes related to the research objectives. There was a association with better early outcomes in prompt treatment and a clear variability of outcomes, suggesting remissions, clinical burden and patient-centred outcomes. Important inequalities and methodological limitations were also detected. Results of these findings are presented in the interpretation in Chapter 5 where they are analysed with regard to the broader literature and the theoretical framework presented in Chapter 2.


[bookmark: _Toc240922886]Chapter 5: Discussion
[bookmark: _Toc240922887]5.1 Introduction
This chapter presents an interpretation of the results of the systematic review with regard to the research question and the research objectives. The four themes identified in Chapter 4 are included in the broader body of evidence explored in Chapter 2 and the conceptual model theorising how symptom recognition, symptom referral, symptom diagnosis, treatment and monitoring relate to clinical and quality of life outcomes.
[bookmark: _Toc240922888]5.2 Timing of Recognition, Referral and Treatment
The results corroborate the tenet that the therapeutic window starts before treatment. Early remission has been shown to be linked to prompt treatment or shorter symptom duration (Yates et al., 2021; Alveyn et al., 2025) and specialist assessment times remained relatively short despite a fall in recorded diagnoses (Russell et al., 2022). This is similar to the broader literature, which suggests that early RA is more amenable, but Chapter 2 also demonstrated that there is a lack of consistency in this concept of early, such as symptom-to-referral, referral-to-diagnosis and diagnosis-to-treatment times. This variability was described by Di Matteo et al. (2023) and by Di Matteo and Emery (2024) as well. The review thus indicates that the narrow metric for referrals to treatment may underestimate the time a person experiences untreated disease.
This can be explained using the conceptual framework of delays, which can occur at the moment the symptoms are recognised, at the time the help is sought, at the time of primary-care assessment and referral to a rheumatologist before a DMARD is started. There are contextual supports for the recognition stage, as covered by Simons et al. (2022), and Cope et al. (2024) suggest that biological modification is possible even before classification of RA. Pre-RA intervention should not, however, be regarded as a substitute for routine early-RA intervention, as the intervention group was highly selected and improvements were not sustained in patient-reported outcomes. All in all, the research supports the idea that the process should move faster, rather than slower, across the complete journey.
[bookmark: _Toc240922889]5.3 Disease Severity and Clinical Response
The review also shows the advantages of early treatment with the hope of achieving a better chance of disease control, but not a guarantee of disease elimination (remission). Despite treatment improvements across the spectrum of treatment timings, Alveyn et al. (2025) reported only a 34.6% remission rate 3 months later among those with available three-month DAS28 data; Adas et al. (2024) reported that deprivation, smoking and presence of comorbidities were associated with persistent activity. This aligns with broader evidence, which has indicated that treat-to-target should involve ongoing measurement and treatment adjustment, rather than a one-shot prescription in the early phase of treatment (Taylor et al., 2022). It also reinforces the case for Chapter 2, in which baseline activity was found to modify outcomes, as was the response to treatment.
Remission should be interpreted with caution as DAS28 is only a partial measure of severity. Chapter 2 explained that there are differences in remission rates based on DAS28, CDAI and Boolean criteria. Measurement-related variation was demonstrated by Janke et al. (2022), and different classifications were observed by Brkic et al. (2022) when subjective and objective measures were used. The results on frailty and hospitalisation take that severity one step further: the presence of comorbidity and frailty marks the presence of vulnerability beyond that of the joint counts (Hawley et al., 2019; Kearsley-Fleet et al., 2018; Kearsley-Fleet et al., 2023). The findings of Adas et al. (2025) also indicate that the success of treatment has to be considered with the risk of serious infection and the patient's characteristics (Bechman et al., 2021; Kurdi et al., 2025). Therefore, timing of treatment is crucial, but should not be measured by achieving remission.
[bookmark: _Toc240922890]5.4 Quality of Life and Patient-Centred Outcomes
The quality-of-life evidence was less extensive than the remission evidence, although the latter was clinically relevant. Both the EQ-5D (Galloway et al., 2021) and patient-reported outcomes (Zhao et al., 2025) indicated poorer outcomes in early inflammatory arthritis, and Bechman et al. (2024) found early work impairment. These findings add to the broader literature examined in Chapter 2 that found that fatigue may persist despite improved inflammatory activity (Holten et al., 2022). Additionally, better pain, function, quality of life and productivity were linked to sustained remission as reported by Snoeck Henkemans et al. (2024).
This is consistent with the conceptual framework prediction that reducing inflammation may not be enough to restore quality of life with ongoing pain, fatigue, distress, frailty and/or socioeconomic disadvantage. It further clarifies why an answer to the central research question could not be provided only on the basis of DAS28. Although early control seems to improve the functional outcomes, it is not clear in the studies included that there is a direct link from early diagnosis to long-term quality of life. Patient-centred monitoring is therefore still required even if clinical targets are attained.
[bookmark: _Toc240922891]5.5 Inequalities and Healthcare-System Influences
A prominent cross-cutting finding was that outcomes were socially patterned. Yates et al. (2021), Adas et al. (2023), Adas et al. (2024), Russell et al. (2025a), and Alveyn et al. (2025) found disparities related to deprivation, ethnicity, access to and/or location of treatment. The national cohort data are also inadequate to represent those who are not identified, referred or followed up, as described elsewhere in Chapter 2, in this regard. The findings indicate that access and outcomes remain heterogeneous despite the provision of a universal healthcare system.
The overall results are consistent with the Social Ecological Model, as treatment timing was not the only factor influencing outcomes, but rather influences at multiple layers of the person, the clinical system and the healthcare system. The review also adds to the framework by highlighting that influences can be sequential or work concurrently throughout the RA pathway. Symptom recognition and help-seeking prior to referral may be impacted by socioeconomic disadvantage, and a baseline disease activity and/or comorbidity may impact the likelihood of treatment response following diagnosis. Access to healthcare systems and healthcare-system quality (referral quality, capacity and monitoring) may then impact the sustainability of early improvements. This interaction explains how decreasing a specific delay, for example, public sector referral-to-treatment, can result in different remission and/or quality-of-life outcomes between different patient populations. Since most of the evidence included in the review was observational, however, it is not possible to make a definitive causal argument for any one ecological level.
[bookmark: _Toc240922892]5.6 Overall Answer to the Research Question
The evidence indicates that earlier diagnosis and treatment initiation were associated with lower early disease activity and a greater likelihood of remission the early disease activity and the higher the likelihood of remission of RA, especially if DMARD treatment is started early and symptoms are of short duration in the UK. The impact, however, varies by outcome and is influenced by baseline disease activity, comorbidity, frailty, psychological distress, socioeconomic disadvantage, ethnicity and variation in healthcare systems. Patient-centred outcomes were often reported but few studies directly addressed the link between early diagnosis and treatment and longer-term validation of patient-reported outcomes. The evidence indicates a positive link between early care and short-term clinical outcomes, but is not yet sufficient to conclude that there is a direct link with long-term quality of life.
[bookmark: _Toc240922893]5.7 Strengths and Limitations of the Evidence and Review
Several large national cohorts, repeat clinical measurements, UK-specific service data and convergence on independent outcomes increase confidence in the evidence. The APIPPRA trial adds randomised evidence at the pre-RA stage. However, most of the studies had an observational design, and some used the same NEIAA, with potential residual confounding and some overlap in the population, restricting causal inferences. In addition, some studies limit the applicability of the results to populations with mixed inflammatory arthritis, reducing RA-specific applicability. The multiple databases, the strict eligibility criteria and the CASP appraisal and structured synthesis of the systematic review are strengths, while single-reviewer screening, English-language restriction, and heterogeneity are weaknesses. The lack of homogeneous data did not allow for meta-analysis, and conclusions were drawn based on patterns of consistency and strength, rather than a pooled association size.
[bookmark: _Toc240922894]5.8 Implications for Practice and Policy
The results support the need for attention to the whole symptom-to-treatment pathway; public and community recognition, rapid primary-care assessment, timely referral to a rheumatologist, and prompt initiation of DMARDs and ongoing treat-to-target monitoring. The assessment of clinical review should also take into account pain, fatigue, psychological wellbeing, frailty and work participation, not just disease activity. Ethnic and socioeconomic differences and differences in the rate of remission were consistently found across the different levels of access to the services: hospital, practice, and setting, implying that services should be audited for equity as well as average waiting times and remission rates. Caution should be used when applying these implications as not all the associations imply causation.
[bookmark: _Toc240922895]5.9 Recommendations for Future Research
Future studies in the UK should include RA-specific results not included in the general category of mixed inflammatory arthritis; report standard time periods for symptom, referral, diagnosis and treatment delay; and link timings across to long-term patient-reported outcomes. Future research should also explore mechanisms of ethnic, socioeconomic and hospital-level disparities, and investigate how to decrease pre-referral delays and escalation to interventions which may be unequal.
[bookmark: _Toc240922896]5.10 Chapter Conclusion
The findings suggest that in addition to effective disease-modifying therapy, timely diagnosis and treatment are crucial for improved early RA outcomes, but this effect is influenced by patient, clinical, and health systems factors. This should therefore be viewed as a continuum of care and not a single time point, and disease control and quality of life should be measured together. Longitudinal information is still required to determine the impact of early care on long-term patient-reported outcomes.


[bookmark: _Toc240922897]Chapter 6: Conclusion and Recommendations
[bookmark: _Toc240922898]6.1 Introduction
Finally, in this chapter, the evidence presented in this book is summarised to inform the review of the importance of early diagnosis and initiation of treatment for disease severity and quality of life for persons with rheumatoid arthritis in the UK. It provides a summary of the way the aim and aims were tackled, and makes recommendations for clinical practice, policy and future studies. No new evidence is presented.
[bookmark: _Toc240922899]6.2 Overall Conclusions
Better short-term clinical outcomes such as reduced disease activity and increased early remission rates were generally linked to earlier diagnosis and timely initiation of treatment for rheumatoid arthritis (RA). But treatment time was not the only factor that affected outcomes. Baseline disease activity, comorbidity, frailty, psychological distress, socioeconomic disadvantage, ethnicity and variation in healthcare services also affected access to treatment and subsequent outcomes.
The results suggest that early RA care should be viewed as a continuum and not as a single treatment episode. This pathway covers symptom recognition and help-seeking, primary-care assessment, referral to rheumatology, diagnosis, DMARD initiation, monitoring and treatment adjustment. In conclusion, although early diagnosis and treatment were correlated with better early clinical results, this was not always correlated with better quality of life. Even with better inflammatory disease control, pain, fatigue, psychological distress, and work impairment and functional limitations may remain. Thus, clinical and patient-reported outcomes should be measured to assess treatment success.
[bookmark: _Toc240922900]6.3 Achievement of the Research Aim and Objectives
The research aim and objectives were met by conducting a systematic review of evidence on early diagnosis, early treatment initiation, disease severity and quality of life of UK patients with rheumatoid arthritis.
Objective 1 was covered by exploring symptom duration, referral, and initiation of treatment by specialists. The evidence suggested that the shorter the duration of symptoms and the earlier treatment was given, the better the short-term clinical outcomes and the higher the probability of remission.
Objective 2 was tackled with evidence on disease activity, DAS28, remission, disability, frailty and hospitalisation. The results showed that the severity of the disease was multi-dimensional and that the timing of treatment was not the only factor, but also baseline disease activity, comorbidity, frailty and socioeconomic factors.
Objective 3 was covered in evidence relating to quality of life, pain, fatigue, psychological wellbeing and employment. The review found that there was a significant patient-centred burden, but little direct evidence of a relationship between earlier diagnosis and treatment and long-term quality of life.
Objective 4 was explored by looking at the relationship between treatment timing and clinical outcomes, and the impact of patient, clinical and health system characteristics. The findings showed that earlier treatment was linked to better early outcomes, but the strength and consistency of the associations varied by population and health care setting.
[bookmark: _Toc240922901]6.4 Recommendations
Primary care: If rheumatoid arthritis is suspected, it should be recognised early and referred for specialist evaluation if inflammatory arthritis is suspected. Primary-care professionals need to be supported with the appropriate awareness and referral guidance to enhance the recognition of relevant symptoms and minimise avoidable delays.
Rheumatology services: DMARD treatment should be started as soon as clinically indicated, and treatment should be reviewed and adjusted regularly to achieve the target. Disease activity should be monitored, as well as patient-centred outcomes such as pain, fatigue, psychological wellbeing and functional/work-related difficulties.
NHS and healthcare organisations: Services should track the pathway from referral to treatment and other delays from the onset of symptoms until specialist assessment. Regional, socioeconomic and ethnic disparities in access and outcomes should also be monitored to determine whether there are persistent disparities.
Community and primary-care services: Education and awareness raising can help to identify symptoms earlier and signpost to appropriate services. However, these should be assessed and not taken for granted as a way to decrease pre-referral delay.
[bookmark: _Toc240922902]6.5 Recommendations for Future Research
Standardised definitions of what constitutes "early" should be used in future UK research, both in terms of symptom onset, referral, diagnosis and treatment initiation, to enable findings to be compared more consistently between studies. Longitudinal studies should be conducted over a longer time period and explore if earlier diagnosis and treatment are related to long-term improvements in validated patient-reported outcomes, such as quality of life, fatigue, psychological wellbeing and work participation.
Additionally, the mechanisms that explain the social, ethnic and hospital-level variation in access and outcomes should be explored. Interventions to minimise pre-referral delays and disparities in access to appropriate and advanced treatment should be evaluated in studies. Increased focus on long-term patient-reported outcomes would better fill the current evidence gap on whether the benefits of early care are beyond short-term disease control and remission.
[bookmark: _Toc240922903]6.6 Final Conclusion
In conclusion, this systematic review suggests that early diagnosis and early treatment are crucial to improve early clinical outcomes in RA, especially disease control and remission. Time is not the only factor that determines the severity of the disease or the quality of life; however, the outcome is also influenced by the patient's characteristics, clinical factors and organisation of health services.
Therefore, effective RA care is considered a continuum, characterised by timely recognition, timely referral and treatment, regular monitoring, patient-centred support and equitable access to care. The review helps to build understanding of the importance of early care within UK RA pathways and also identifies the lack of evidence for the longer-term impact of early care on quality of life. Longitudinal research in the UK is needed to confirm that the outcomes of early diagnosis and treatment are maintained over time with respect to patient-reported outcomes.



[bookmark: _Toc240922904]Reference list
Abdelhafiz, D., Baker, T., Glascow, D.A. and Abdelhafiz, A.H. (2023) ‘Biomarkers for the diagnosis and treatment of rheumatoid arthritis: A systematic review’, Postgraduate Medicine, 135(3), pp. 214–223. doi:10.1080/00325481.2022.2052626.
Adas, M. et al. (2024) ‘What role do socioeconomic and clinical factors play in disease activity states in rheumatoid arthritis? Data from a large UK early inflammatory arthritis audit’, RMD Open, 10(3), e004180. doi:10.1136/rmdopen-2024-004180.
Adas, M.A. et al. (2023) ‘Worse outcomes linked to ethnicity for early inflammatory arthritis in England and Wales: A national cohort study’, Rheumatology, 62(1), pp. 169–180. doi:10.1093/rheumatology/keac266.
Adas, M.A. et al. (2025) ‘Risk of infection in patients with early inflammatory arthritis: results from a large UK prospective observational cohort study’, Rheumatology, 64(11), pp. 5647-5655. doi:10.1093/rheumatology/keaf312.
Al-Jabi, S.W., Seleit, D.I., Badran, A., Koni, A. and Zyoud, S.H. (2021). Impact of socio-demographic and clinical characteristics on functional disability and health-related quality of life in patients with rheumatoid arthritis: a cross-sectional study from Palestine. Health and Quality of Life Outcomes, 19(1). doi:https://doi.org/10.1186/s12955-021-01874-x.
Alveyn, E. et al. (2026) 'Development of a clinical tool to identify patients with early inflammatory arthritis at high risk of employment loss: analysis from the National Early Inflammatory Arthritis Audit', Rheumatology Advances in Practice, 10(1), rkaf149. doi: https://doi.org/10.1093/rap/rkaf149.
Alveyn, E., Coalwood, C., Farrell, G., Jackson, E., Adas, M.A., Norton, S., Lanyon, P., Price, E., Ledingham, J.M., Galloway, J.B. and Russell, M.D. (2025) ‘Trends in remission rates for rheumatoid arthritis in England and Wales: a population-level cohort study’, Rheumatology, 64(9), pp. 4957–4967. doi: 10.1093/rheumatology/keaf233.
Aronsson, M. et al. (2023) ‘The effect of a tight control regime with monthly follow-up on remission rates and reported pain in early rheumatoid arthritis’, Musculoskeletal Care, 21(1), pp. 159–168. doi:10.1002/msc.1681.
Arumalla, N., Galloway, J.B., Ledingham, J., Garrood, T. and Norton, S. (2025) 'A psychometric evaluation of the Musculoskeletal Health Questionnaire (MSK-HQ): validation and measurement invariance in inflammatory arthritis', Rheumatology Advances in Practice, 9(2), rkaf041. doi: https://doi.org/10.1093/rap/rkaf041.
Bechman, K. et al. (2019) 'Polypharmacy is associated with treatment response and serious adverse events: results from the British Society for Rheumatology Biologics Register for Rheumatoid Arthritis', Rheumatology, 58(10), pp. 1767-1776. doi: https://doi.org/10.1093/rheumatology/kez037.
Bechman, K. et al. (2021) 'Nonserious infections in patients with rheumatoid arthritis: results from the British Society for Rheumatology Biologics Register for Rheumatoid Arthritis', Arthritis & Rheumatology, 73(10), pp. 1800-1809. doi: https://doi.org/10.1002/art.41754.
Bechman, K. et al. (2024) ‘Occupational impacts of early inflammatory arthritis: Results from the National Early Inflammatory Arthritis Audit’, Rheumatology, 63(7), pp. 1856–1867. doi:10.1093/rheumatology/kead484.
Bechman, K. et al. (2026) 'The 2025 British Society for Rheumatology guideline for the prescription and monitoring of conventional synthetic disease-modifying anti-rheumatic drugs', Rheumatology, 65(2), keaf522. doi: https://doi.org/10.1093/rheumatology/keaf522.
Bergstra, S.A. et al. (2023) ‘Efficacy, duration of use and safety of glucocorticoids: A systematic literature review informing the 2022 update of the EULAR recommendations for the management of rheumatoid arthritis’, Annals of the Rheumatic Diseases, 82(1), pp. 81–94. doi:10.1136/ard-2022-223358.
Booth, A., Sutton, A., Clowes, M. and Martyn-St James, M. (2021) Systematic Approaches to a Successful Literature Review. 3rd edn. London: SAGE Publications.
Bramer, W.M., Giustini, D., de Jonge, G.B., Holland, L. and Bekhuis, T. (2016) ‘De-duplication of database search results for systematic reviews in EndNote’, Journal of the Medical Library Association, 104(3), pp. 240–243. doi:10.3163/1536-5050.104.3.014.
Braun, V. and Clarke, V. (2021) ‘One size fits all? What counts as quality practice in (reflexive) thematic analysis?’, Qualitative Research in Psychology, 18(3), pp. 328–352. doi:10.1080/14780887.2020.1769238.
Brkic, A. et al. (2022) ‘Remission or not remission, that’s the question: Shedding light on remission and the impact of objective and subjective measures reflecting disease activity in rheumatoid arthritis’, Rheumatology and Therapy, 9(6), pp. 1531–1547. doi:10.1007/s40744-022-00490-5.
Byrne, D. (2022) ‘A worked example of Braun and Clarke’s approach to reflexive thematic analysis’, Quality & Quantity, 56, pp. 1391–1412. doi:10.1007/s11135-021-01182-y.
Campbell, M., McKenzie, J.E., Sowden, A., Katikireddi, S.V., Brennan, S.E., Ellis, S., Hartmann-Boyce, J., Ryan, R., Shepperd, S., Thomas, J., Welch, V. and Thomson, H. (2020) ‘Synthesis without meta-analysis (SWiM) in systematic reviews: reporting guideline’, BMJ, 368, l6890. doi:10.1136/bmj.l6890.
Carpenter, L., Nikiphorou, E., Kiely, P.D.W., Walsh, D.A., Young, A. and Norton, S. (2020) 'Secular changes in the progression of clinical markers and patient-reported outcomes in early rheumatoid arthritis', Rheumatology, 59(9), pp. 2381-2391. doi: https://doi.org/10.1093/rheumatology/kez635.
Chilton, F., Bradley, E. and Mitchell, T. (2021) ''Lost time'. Patients with early inflammatory/rheumatoid arthritis and their experiences of delays in Primary Care', Musculoskeletal Care, 19(4), pp. 495-503. doi: https://doi.org/10.1002/msc.1546.
Cope, A.P. et al. (2024) ‘Abatacept in individuals at high risk of rheumatoid arthritis (APIPPRA): A randomised, double-blind, multicentre, parallel, placebo-controlled, phase 2b clinical trial’, The Lancet, 403(10429), pp. 838–849. doi:10.1016/S0140-6736(23)02649-1.
Critical Appraisal Skills Programme (2024a) CASP checklist: for cohort studies. [online] Available at: https://casp-uk.net/casp-checklists/CASP-checklist-cohort-study-2024.pdf (Accessed: 26 August 2026).
Critical Appraisal Skills Programme (2024b) CASP checklist: for descriptive/cross-sectional studies. [online] Available at: https://casp-uk.net/casp-checklists/CASP-checklist-cross-sectional-study-2024.pdf (Accessed: 26 August 2026).
Critical Appraisal Skills Programme (2024c) CASP checklist: for qualitative research. [online] Available at: https://casp-uk.net/casp-checklists/CASP-checklist-qualitative-2024.pdf (Accessed: 26 August 2026).
Critical Appraisal Skills Programme (2024d) CASP checklist: for randomised controlled trials (RCTs). [online] Available at: https://casp-uk.net/casp-checklists/CASP-checklist-randomised-controlled-trials-RCT-2024.pdf (Accessed: 26 August 2026).
d'Elia, A. et al. (2025) 'Prodromal symptoms of rheumatoid arthritis in a primary care database: variation by ethnicity and socioeconomic status', Rheumatology, 64(3), pp. 1029-1035. doi: https://doi.org/10.1093/rheumatology/keae157.
Di Matteo, A. and Emery, P. (2024) ‘Rheumatoid arthritis: A review of the key clinical features and ongoing challenges of the disease’, Panminerva Medica, 66(4), pp. 427–442. doi:10.23736/S0031-0808.24.05272-8.
Di Matteo, A. et al. (2023) ‘Rheumatoid arthritis’, The Lancet, 402(10416), pp. 2019–2033. doi:10.1016/S0140-6736(23)01525-8.
Doumen, M. et al. (2023) ‘Psychosocial burden predicts sustained remission in early rheumatoid arthritis: Unraveling the complex interplay of well-being and disease activity’, Arthritis Care & Research, 75(4), pp. 758–767. doi:10.1002/acr.24847.
Everson-Hock, E., James, M.M.-S., Wailoo, A., Scott, D., Stevenson, M., Rawdin, A., Simpson, E., Dracup, N. and Young, A. (2021). Treat-to-Target Strategies in Rheumatoid Arthritis: a Systematic Review and Cost-Effectiveness Analysis. SN Comprehensive Clinical Medicine, 3(3), pp.838–854. doi:https://doi.org/10.1007/s42399-021-00727-4.
Feng, J., Yu, L., Fang, Y., Zhang, X., Li, S. and Dou, L. (2024). Correlation between disease activity and patient-reported health-related quality of life in rheumatoid arthritis: a cross-sectional study. BMJ Open, 14(5), pp.e082020–e082020. doi:https://doi.org/10.1136/bmjopen-2023-082020.
Fraenkel, L., Bathon, J.M., England, B.R., St.Clair, E.W., Arayssi, T., Carandang, K., Deane, K.D., Genovese, M., Huston, K.K., Kerr, G., Kremer, J., Nakamura, M.C., Russell, L.A., Singh, J.A., Smith, B.J., Sparks, J.A., Venkatachalam, S., Weinblatt, M.E., Al-Gibbawi, M. and Baker, J.F. (2021). 2021 American College of Rheumatology Guideline for the Treatment of Rheumatoid Arthritis. Arthritis Care & Research, 73(7), pp.924–939. doi:https://doi.org/10.1002/acr.24596.
Galloway, J., Edwards, J., Bhagat, S., Parker, B., Tan, A.L., Maxwell, J., Wallington, M., Blanthorn-Hazell, S., Bellamy, C. and Cole, Z. (2021). Direct healthcare resource utilisation, health-related quality of life, and work productivity in patients with moderate rheumatoid arthritis: an observational study. BMC Musculoskeletal Disorders, 22(1). doi:https://doi.org/10.1186/s12891-021-04110-1.
Gehringer, C.K. et al. (2024) 'Developing and externally validating multinomial prediction models for methotrexate treatment outcomes in patients with rheumatoid arthritis: results from an international collaboration', Journal of Clinical Epidemiology, 166, 111239. doi: https://doi.org/10.1016/j.jclinepi.2023.111239.
Germonpré, S., Mulier, S., Falzon, L., Boonen, A. and van Onna, M. (2023) ‘Prevalence of frailty and pre-frailty in patients with rheumatoid arthritis: A systematic literature review and meta-analysis’, Clinical and Experimental Rheumatology, 41(7), pp. 1443–1450. doi:10.55563/clinexprheumatol/1kr7bs.
Gusenbauer, M. and Haddaway, N.R. (2020) ‘Which academic search systems are suitable for systematic reviews or meta-analyses? Evaluating retrieval qualities of Google Scholar, PubMed, and 26 other resources’, Research Synthesis Methods, 11(2), pp. 181–217. doi:10.1002/jrsm.1378.
Gwinnutt, J.M. et al. (2020b) 'Predictors of presenteeism, absenteeism and job loss in patients commencing methotrexate or biologic therapy for rheumatoid arthritis', Rheumatology, 59(10), pp. 2908-2919. doi: https://doi.org/10.1093/rheumatology/keaa027.
Gwinnutt, J.M. et al. (2021a) 'Changes in the illness perceptions of patients with rheumatoid arthritis over the first year of methotrexate therapy', Rheumatology, 60(5), pp. 2355-2365. doi: https://doi.org/10.1093/rheumatology/keaa615.
Gwinnutt, J.M. et al. (2021b) 'Do people with rheumatoid arthritis maintain their physical activity level at treatment onset over the first year of methotrexate therapy?', Rheumatology, 60(10), pp. 4633-4642. doi: https://doi.org/10.1093/rheumatology/keab060.
Gwinnutt, J.M., Hyrich, K.L., Lunt, M., RAMS Co-Investigators, Barton, A. and Verstappen, S.M.M. (2020a) 'Long-term outcomes of patients who rate symptoms of rheumatoid arthritis as satisfactory', Rheumatology, 59(8), pp. 1853-1861. doi: https://doi.org/10.1093/rheumatology/kez497.
Halls, S., Dures, E., Kirwan, J.R., Pollock, J., Baker, G., Edmunds, A. and Hewlett, S. (2018) 'Development and testing of candidate items for inclusion in a new rheumatoid arthritis stiffness patient-reported outcome measure', Rheumatology, 57(2), pp. 263-272. doi: https://doi.org/10.1093/rheumatology/kex085.
Hamann, P.D.H. et al. (2020) 'Early response to anti-TNF predicts long-term outcomes including sustained remission: an analysis of the BSRBR-RA', Rheumatology, 59(7), pp. 1709-1714. doi: https://doi.org/10.1093/rheumatology/kez518.
Hameed, M., Exarchou, S., Eberhard, A., Sharma, A., Bergström, U., Cagnotto, G., Einarsson, J.T. and Turesson, C. (2024). Predictors at diagnosis for start of biologic disease-modifying antirheumatic drugs in patients with early rheumatoid arthritis: a cohort study. BMJ Open, 14(2), p.e076131. doi:https://doi.org/10.1136/bmjopen-2023-076131.
Hanlon, P., Morton, F., Siebert, S., Jani, B.D., Nicholl, B.I., Lewsey, J., McAllister, D. and Mair, F.S. (2022). Frailty in rheumatoid arthritis and its relationship with disease activity, hospitalisation and mortality: a longitudinal analysis of the Scottish Early Rheumatoid Arthritis cohort and UK Biobank. RMD Open, 8(1), pp.e002111–e002111. doi:https://doi.org/10.1136/rmdopen-2021-002111.
Hawley, S. et al. (2019) 'Impact of TNF inhibitor therapy on joint replacement rates in rheumatoid arthritis: a matched cohort analysis of BSRBR-RA UK registry data', Rheumatology, 58(7), pp. 1168-1175. doi: https://doi.org/10.1093/rheumatology/key424.
Healthcare Quality Improvement Partnership (HQIP) (2021) National Early Inflammatory Arthritis Audit - Second Annual Report. Available at: https://www.hqip.org.uk/report/national-early-inflammatory-arthritis-audit-second-annual-report/ (Accessed: 11 September 2026).
Healthcare Quality Improvement Partnership (HQIP) (2022) National Early Inflammatory Arthritis Audit: Year 4 Annual Report. Available at: https://www.hqip.org.uk/report/national-early-inflammatory-arthritis-audit-year-4-annual-report/ (Accessed: 11 September 2026).
Healthcare Quality Improvement Partnership (HQIP) (2024) Early Inflammatory Arthritis 2024 Report: State of the Nation Summary Report. Available at: https://www.hqip.org.uk/resource/neiaa-sotn-2024/ (Accessed: 11 September 2026).
Healthcare Quality Improvement Partnership (HQIP) (2025) Rheumatic Diseases - State of the Nation 2025. Available at: https://www.hqip.org.uk/report/583-neiaa/ (Accessed: 11 September 2026).
Higgins, J.P.T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M.J. and Welch, V.A. (eds.) (2024) Cochrane Handbook for Systematic Reviews of Interventions, version 6.5. Cochrane.
Hinch, R. and Sirois, F.M. (2024) ‘A meta-analysis of coping strategies and psychological distress in rheumatoid arthritis’, British Journal of Health Psychology, 29(3), pp. 771–787. doi:10.1111/bjhp.12726.
Holroyd, C.R. et al. (2019) 'The British Society for Rheumatology biologic DMARD safety guidelines in inflammatory arthritis', Rheumatology, 58(2), pp. e3-e42. doi: https://doi.org/10.1093/rheumatology/key208.
Holten, K. et al. (2022) ‘Fatigue in patients with early rheumatoid arthritis undergoing treat-to-target therapy: Predictors and response to treatment’, Annals of the Rheumatic Diseases, 81(3), pp. 344–350. doi:10.1136/annrheumdis-2021-220750.
Hope, H.F. et al. (2020) 'The predictors of and reasons for non-adherence in an observational cohort of patients with rheumatoid arthritis commencing methotrexate', Rheumatology, 59(1), pp. 213-223. doi: https://doi.org/10.1093/rheumatology/kez274.
Husni, E. and Karpouzas, G.A. (2023). Cardiovascular Complications of Chronic Rheumatic Diseases, an Issue of Rheumatic Disease Clinics of North America, E-Book. Elsevier Health Sciences.
Ifesemen, O.S. et al. (2022) 'Fatigue in early rheumatoid arthritis: data from the Early Rheumatoid Arthritis Network', Rheumatology, 61(9), pp. 3737-3745. doi: https://doi.org/10.1093/rheumatology/keab947.
Janke, K. et al. (2022) ‘A systematic comparison of different composite measures for determining treatment effects on low disease activity and remission in rheumatoid arthritis’, BMC Rheumatology, 6, 82. doi:10.1186/s41927-022-00314-7.
Kearsley-Fleet, L. et al. (2018) 'Biologic refractory disease in rheumatoid arthritis: results from the British Society for Rheumatology Biologics Register for Rheumatoid Arthritis', Annals of the Rheumatic Diseases, 77(10), pp. 1405-1412. doi: https://doi.org/10.1136/annrheumdis-2018-213378.
Kearsley-Fleet, L. et al. (2023) 'Etanercept originator versus etanercept biosimilar for the treatment of rheumatoid arthritis as a first biologic: results from the BSRBR-RA', Rheumatology, 62(12), pp. 3849-3857. doi: https://doi.org/10.1093/rheumatology/kead127.
Kerschbaumer, A. et al. (2023) ‘Efficacy of synthetic and biological DMARDs: A systematic literature review informing the 2022 update of the EULAR recommendations for the management of rheumatoid arthritis’, Annals of the Rheumatic Diseases, 82(1), pp. 95–106. doi:10.1136/ard-2022-223365.
Kiely, P. et al. (2019) 'Is incident rheumatoid arthritis interstitial lung disease associated with methotrexate treatment? Results from a multivariate analysis in the ERAS and ERAN inception cohorts', BMJ Open, 9(5), e028466. doi: https://doi.org/10.1136/bmjopen-2018-028466.
Kirkeskov, L. and Bray, K. (2023) ‘Employment of patients with rheumatoid arthritis: A systematic review and meta-analysis’, BMC Rheumatology, 7, 41. doi:10.1186/s41927-023-00365-4.
Kurdi, A. et al. (2025) 'Prescribing pattern of disease-modifying antirheumatic drugs in Scotland (2019-2023): a population-based retrospective cohort study', Expert Review of Clinical Pharmacology, 18(7), pp. 519-530. doi: https://doi.org/10.1080/17512433.2025.2544038.
Lampa, J., Nordström, D., van Vollenhoven, R., Lund Hetland, M., Haavardsholm, E.A., Østergaard, M., Rudin, A., Heiberg, M.S., Nurmohamed, M., Gudbjornsson, B., Lend, K., Hørslev-Petersen, K., Sokka-Isler, T., Gröndal, G., Krabbe, S., Lindqvist, J., Gjertsson, I., Glinatsi, D., Kapetanovic, M. and Gentline, C. (2026). Certolizumab pegol, abatacept, tocilizumab or active conventional therapy in early rheumatoid arthritis: 48-week patient-reported outcomes from the NORD-STAR trial. The Lancet Rheumatology, 8(4), pp.e285–e294. doi:https://doi.org/10.1016/s2665-9913(26)00007-x.
Lefebvre, C., Glanville, J., Briscoe, S., Featherstone, R., Littlewood, A., Metzendorf, M.-I., Noel-Storr, A., Paynter, R., Rader, T., Thomas, J. and Wieland, L.S. (2024) ‘Technical Supplement to Chapter 4: Searching for and selecting studies’, in Higgins, J.P.T. et al. (eds.) Cochrane Handbook for Systematic Reviews of Interventions, version 6.5. Cochrane.
Mankia, K. et al. (2021) ‘A core set of risk factors in individuals at risk of rheumatoid arthritis: A systematic literature review informing the EULAR points to consider’, RMD Open, 7(3), e001768. doi:10.1136/rmdopen-2021-001768.
Marques, A. et al. (2021) ‘Effectiveness of self-management interventions in inflammatory arthritis: A systematic review informing the 2021 EULAR recommendations’, RMD Open, 7(2), e001647. doi:10.1136/rmdopen-2021-001647.
McLeroy, K.R., Bibeau, D., Steckler, A. and Glanz, K. (1988) ‘An ecological perspective on health promotion programs’, Health Education Quarterly, 15(4), pp. 351–377. doi:10.1177/109019818801500401.
Meade, T. et al. (2024) ‘Prevalence, severity, and measures of anxiety in rheumatoid arthritis: A systematic review’, Arthritis Care & Research, 76(2), pp. 171–180. doi:10.1002/acr.25245.
Morton, F.R. et al. (2023) ‘Association between risk, duration and cause of hospitalisations in people with rheumatoid arthritis and multimorbidity in the UK Biobank and Scottish Early Rheumatoid Arthritis cohorts’, Seminars in Arthritis and Rheumatism, 58, 152130. doi:10.1016/j.semarthrit.2022.152130.
National Institute for Health and Care Excellence (NICE) (2018) Rheumatoid arthritis in adults: management. NICE guideline NG100. Published 11 July 2018; updated 12 October 2020. Available at: https://www.nice.org.uk/guidance/ng100 (Accessed: 11 September 2026).
Nikiphorou, E. et al. (2021) ‘2021 EULAR recommendations for the implementation of self-management strategies in patients with inflammatory arthritis’, Annals of the Rheumatic Diseases, 80(10), pp. 1278–1285. doi:10.1136/annrheumdis-2021-220249.
Page, M.J. et al. (2021a) ‘The PRISMA 2020 statement: an updated guideline for reporting systematic reviews’, BMJ, 372, n71. doi:10.1136/bmj.n71.
Page, M.J. et al. (2021b) ‘PRISMA 2020 explanation and elaboration: updated guidance and exemplars for reporting systematic reviews’, BMJ, 372, n160. doi:10.1136/bmj.n160.
Petrelli, F., Mariani, F.M., Alunno, A. and Puxeddu, I. (2022) ‘Pathogenesis of rheumatoid arthritis: One year in review 2022’, Clinical and Experimental Rheumatology, 40(3), pp. 475–482. doi:10.55563/clinexprheumatol/l9lyen.
Pickles, T. et al. (2025) 'Patient Reported Outcome Measures for Rheumatoid Arthritis Disease Activity: Rasch measurement theory to identify items and domains', Rheumatology, 64(9), pp. 4902-4912. doi: https://doi.org/10.1093/rheumatology/keaf189.
Radu, A.F. and Bungau, S.G. (2021). Management of Rheumatoid Arthritis: an Overview. Cells, 10(11), p.2857. doi:https://doi.org/10.3390/cells10112857.
Rech, J. et al. (2024) ‘Abatacept inhibits inflammation and onset of rheumatoid arthritis in individuals at high risk (ARIAA): A randomised, international, multicentre, double-blind, placebo-controlled trial’, The Lancet, 403(10429), pp. 850–859. doi:10.1016/S0140-6736(23)02650-8.
Rethlefsen, M.L. et al. (2021) ‘PRISMA-S: an extension to the PRISMA Statement for reporting literature searches in systematic reviews’, Systematic Reviews, 10, 39. doi:10.1186/s13643-020-01542-z.
Roodenrijs, N.M.T. et al. (2021a) ‘Diagnostic issues in difficult-to-treat rheumatoid arthritis: A systematic literature review informing the EULAR recommendations’, RMD Open, 7(1), e001511. doi:10.1136/rmdopen-2020-001511.
Roodenrijs, N.M.T. et al. (2021b) ‘Pharmacological and non-pharmacological therapeutic strategies in difficult-to-treat rheumatoid arthritis: A systematic literature review informing the EULAR recommendations’, RMD Open, 7(1), e001512. doi:10.1136/rmdopen-2020-001512.
Russell, M.D. et al. (2022) ‘Incidence and management of inflammatory arthritis in England before and during the COVID-19 pandemic: A population-level cohort study using OpenSAFELY’, The Lancet Rheumatology, 4(12), pp. e853–e863. doi:10.1016/S2665-9913(22)00305-8.
Russell, M.D. et al. (2025a) ‘Factors associated with biological and targeted synthetic disease-modifying antirheumatic drug initiation for rheumatoid arthritis in underserved patient groups in England and Wales’, The Lancet Rheumatology, 7(1), pp. e44–e54. doi:10.1016/S2665-9913(24)00221-2.
Russell, M.D. et al. (2025b) 'Temporal and regional variation in the use of biologic and targeted synthetic DMARDs for rheumatoid arthritis: a nationwide cohort study', Rheumatology, 64(5), pp. 2432-2441. doi: https://doi.org/10.1093/rheumatology/keae607.
Rutherford, A.I. et al. (2018) 'Opportunistic infections in rheumatoid arthritis patients exposed to biologic therapy: results from the British Society for Rheumatology Biologics Register for Rheumatoid Arthritis', Rheumatology, 57(6), pp. 997-1001. doi: https://doi.org/10.1093/rheumatology/key023.
Said, S.S., Johansson, K.A., Nystad, T.W., Mshiu, J.J. and Fevang, B.-T.S. (2025). Health-related quality of life among patients with rheumatoid arthritis in Zanzibar: a prospective cohort study. Quality of Life Research. doi:https://doi.org/10.1007/s11136-025-03974-3.
Scott, I.C. et al. (2022) 'Rheumatoid arthritis, psoriatic arthritis, and axial spondyloarthritis epidemiology in England from 2004 to 2020: an observational study using primary care electronic health record data', The Lancet Regional Health - Europe, 23, 100519. doi: https://doi.org/10.1016/j.lanepe.2022.100519.
Scott, I.C. et al. (2026) 'The 2026 British Society for Rheumatology guideline for pain management in people with inflammatory arthritis', Rheumatology, 65(7), keag320. doi: https://doi.org/10.1093/rheumatology/keag320.
Scott, I.C., Mangat, N., MacGregor, A., Raza, K., Mallen, C.D. and Hider, S.L. (2018) 'Primary care challenges in diagnosing and referring patients with suspected rheumatoid arthritis: a national cross-sectional GP survey', Rheumatology Advances in Practice, 2(1), rky012. doi: https://doi.org/10.1093/rap/rky012.
Sepriano, A. et al. (2023) ‘Safety of synthetic and biological DMARDs: A systematic literature review informing the 2022 update of the EULAR recommendations for the management of rheumatoid arthritis’, Annals of the Rheumatic Diseases, 82(1), pp. 107–118. doi:10.1136/ard-2022-223357.
Sergeant, J.C. et al. (2018) 'Prediction of primary non-response to methotrexate therapy using demographic, clinical and psychosocial variables: results from the UK Rheumatoid Arthritis Medication Study (RAMS)', Arthritis Research & Therapy, 20, 147. doi: https://doi.org/10.1186/s13075-018-1645-5.
Sherbini, A.A. et al. (2022) 'Rates and predictors of methotrexate-related adverse events in patients with early rheumatoid arthritis: results from a nationwide UK study', Rheumatology, 61(10), pp. 3930-3938. doi: https://doi.org/10.1093/rheumatology/keab917.
Silva-Fernández, L. et al. (2018) 'Serious infection risk after 1 year between patients with rheumatoid arthritis treated with rituximab or with a second TNFi after initial TNFi failure: results from the British Society for Rheumatology Biologics Register for Rheumatoid Arthritis', Rheumatology, 57(9), pp. 1533-1540. doi: https://doi.org/10.1093/rheumatology/kex304.
Simons, G., Ismail, N., Sandhu, K., Mallen, C.D., Stack, R.J., Pontefract, S., Raza, K. and Falahee, M. (2022). The potential role of community pharmacy staff in reducing patient delay in consulting with symptoms of rheumatoid arthritis: a qualitative study. BMC Rheumatology, 6(1). doi:https://doi.org/10.1186/s41927-022-00280-0.
Skyrme, S., Dixon, W.G., van der Veer, S.N., Sanders, C., Sharp, C.A. and Dowding, D. (2025) 'The role of patient reported symptom data in co-producing meaning in rheumatoid arthritis', Journal of Evaluation in Clinical Practice, 31(3), e14182. doi: https://doi.org/10.1111/jep.14182.
Smolen, J.S. et al. (2023) ‘EULAR recommendations for the management of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2022 update’, Annals of the Rheumatic Diseases, 82(1), pp. 3–18. doi:10.1136/ard-2022-223356.
Smolen, J.S. et al. (2026) ‘EULAR recommendations for the management of rheumatoid arthritis with synthetic and biologic disease-modifying antirheumatic drugs: 2025 update’, Annals of the Rheumatic Diseases, 85(6), pp. 991–1009. doi:10.1016/j.ard.2026.01.023.
Snoeck Henkemans, S.V.J. et al. (2024) ‘Patient-reported outcomes and radiographic progression in patients with rheumatoid arthritis in sustained remission versus low disease activity’, RMD Open, 10(1), e003860. doi:10.1136/rmdopen-2023-003860.
Stack, R.J. et al. (2019) 'Delays between the onset of symptoms and first rheumatology consultation in patients with rheumatoid arthritis in the UK: an observational study', BMJ Open, 9(3), e024361. doi: https://doi.org/10.1136/bmjopen-2018-024361.
Studenic, P. et al. (2023) ‘American College of Rheumatology/EULAR remission criteria for rheumatoid arthritis: 2022 revision’, Annals of the Rheumatic Diseases, 82(1), pp. 74–80. doi:10.1136/ard-2022-223413.
Sweeney, M. et al. (2025) 'Self-management behaviors do not affect remission but mediate between mental health and disease outcomes in a longitudinal study of rheumatoid arthritis', Rheumatology International, 45, 31. doi: https://doi.org/10.1007/s00296-024-05761-8.
Sweeney, M., Adas, M.A., Cope, A. and Norton, S. (2024) ‘Longitudinal effects of affective distress on disease outcomes in rheumatoid arthritis: A meta-analysis and systematic review’, Rheumatology International, 44(8), pp. 1421–1433. doi:10.1007/s00296-024-05574-9.
Taylor, P.C. et al. (2021) 'Targeted literature review of current treatments and unmet need in moderate rheumatoid arthritis in the United Kingdom', Rheumatology, 60(11), pp. 4972-4981. doi: https://doi.org/10.1093/rheumatology/keab464.
Taylor, P.C. et al. (2022) ‘Treat-to-target in rheumatoid arthritis: A real-world study of the application and impact of treat-to-target within the wider context of patient management’, RMD Open, 8(2), e002658. doi:10.1136/rmdopen-2022-002658.
Tian, Z. et al. (2025) 'Potential impact of European Medicines Agency measures to minimize risk of serious side effects on JAKi prescribing and utilization in the UK', Rheumatology, 64(3), pp. 1453-1458. doi: https://doi.org/10.1093/rheumatology/keae279.
Torlinska, B. et al. (2024) 'Predictors of quality of life, functional status, depression and fatigue in early arthritis: comparison between clinically suspect arthralgia, unclassified arthritis and rheumatoid arthritis', BMC Musculoskeletal Disorders, 25, 307. doi: https://doi.org/10.1186/s12891-024-07446-6.
Tsoi, M.F. et al. (2025) 'Association between body weight and tocilizumab effectiveness in rheumatoid arthritis: results from the BSRBR-RA', Rheumatology, 64(2), pp. 477-483. doi: https://doi.org/10.1093/rheumatology/keae500.
Van Delft, E.T.A.M. et al. (2022) ‘A systematic review on time trend incidence of rheumatoid arthritis in outpatient rheumatology clinics’, Frontiers in Medicine, 9, 933884. doi:10.3389/fmed.2022.933884.
Vasilakis-Scaramozza, C. et al. (2023a) 'Comparison of Rheumatoid Arthritis Information Recorded in UK CPRD Aurum and CPRD GOLD Databases (Companion Paper 3)', Clinical Epidemiology, 15, pp. 1207-1218. doi: https://doi.org/10.2147/CLEP.S434831.
Vasilakis-Scaramozza, C. et al. (2023b) 'Quality of rheumatoid arthritis recording in United Kingdom Clinical Practice Research Datalink Aurum', Pharmacoepidemiology and Drug Safety, 32(1), pp. 73-77. doi: https://doi.org/10.1002/pds.5551.
Wager, E. and Wiffen, P.J. (2011) ‘Ethical issues in preparing and publishing systematic reviews’, Journal of Evidence-Based Medicine, 4(2), pp. 130–134. doi:10.1111/j.1756-5391.2011.01122.x.
Warburton, L., Hider, S.L., Mallen, C.D. and Scott, I.C. (2019) 'Suspected very early inflammatory rheumatic diseases in primary care', Best Practice & Research Clinical Rheumatology, 33(4), 101419. doi: https://doi.org/10.1016/j.berh.2019.06.001.
Yang, Z. et al. (2025) 'Association of patient- and hospital-level predictors with patterns of initial treatment in patients with rheumatoid arthritis: findings from a national cohort study', Rheumatology, 64(6), pp. 3379-3387. doi: https://doi.org/10.1093/rheumatology/keae717.
Yang, Z. et al. (2026) 'Patterns and risk of cardiovascular disease in rheumatoid arthritis and psoriatic arthritis: a nationwide cohort study in the UK', Rheumatology Advances in Practice, 10(1), rkag016. doi: https://doi.org/10.1093/rap/rkag016.
Yates, M., Ledingham, J.M., Hatcher, P.A., Adas, M., Hewitt, S., Bartlett-Pestell, S., Rampes, S., Norton, S. and Galloway, J.B. (2021) ‘Disease activity and its predictors in early inflammatory arthritis: findings from a national cohort’, Rheumatology, 60(10), pp. 4811–4820. doi: 10.1093/rheumatology/keab107.
Zhao, L. et al. (2025) ‘Psychological distress over 12 months post-diagnosis in an early inflammatory arthritis cohort’, Rheumatology, 64(5), pp. 2469-2478. doi:10.1093/rheumatology/keae276. 
Zhao, S.S. et al. (2024) 'Socioeconomic deprivation is associated with reduced response and lower treatment persistence with TNF inhibitors in rheumatoid arthritis', Rheumatology, 63(3), pp. 648-656. doi: https://doi.org/10.1093/rheumatology/kead261.

13 | Page

13 | Page
[bookmark: _Toc238658224][bookmark: _Toc238659167][bookmark: _Toc238661353][bookmark: _Toc240922905]Appendices
[bookmark: _Toc238658225][bookmark: _Toc238659168][bookmark: _Toc238661354][bookmark: _Toc240922906]Appendix 1 - CASP Critical Appraisals
Key: Y = Yes; P = Partial; N = No; U = Unclear; N/A = Not applicable. CASP 2024 design-specific checklists were used consistently across the 14 included studies. Appraisal findings informed interpretation and weighting of evidence; studies were not excluded solely on the basis of an appraisal total. Simons et al. (2022) and Cope et al. (2024) were retained as contextual studies and appraised using their respective design-specific CASP tools, but were not treated as direct treatment-effect evidence for diagnosed rheumatoid arthritis.
Table A1: CASP Cohort Study Appraisal Matrix (11 Studies)
	Study
	Focused issue
	Recruitment
	Exposure
	Outcome
	Confounding
	Follow-up
	Results/precision
	Applicability
	Overall

	Yates et al. (2021)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Russell et al. (2022)
	Y
	Y
	Y
	Y
	P
	P
	Y
	Y
	Moderate–high

	Adas et al. (2023)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Hanlon et al. (2022)
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Y
	Moderate–high

	Morton et al. (2023)
	Y
	P
	Y
	Y
	P
	Y
	Y
	Y
	Moderate

	Bechman et al. (2024)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Adas et al. (2024)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Zhao et al. (2025)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Russell et al. (2025a)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Alveyn et al. (2025)
	Y
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Moderate–high

	Adas et al. (2025)
	Y
	Y
	Y
	Y
	P
	Y
	Y
	Y
	Moderate–high
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Table A2: CASP Descriptive/Cross-Sectional Appraisal - Galloway et al. (2021)
	CASP domain
	Judgement
	Appraisal note

	Focused research question
	Y
	Clear description of UK burden of moderate RA.

	Appropriate cross-sectional/descriptive design
	Y
	Design appropriate for burden/QoL description.

	Sampling/recruitment
	P
	Eight UK centres but small sample (n=102).

	Exposure/outcome measurement
	Y
	Validated PROMs for QoL, pain, fatigue, disability and work.

	Important confounders considered
	P
	Descriptive design limited adjustment.

	Analysis appropriate
	Y
	Descriptive analyses matched the study aim.

	Results clear/precise
	Y
	Key outcomes reported clearly.

	Applicability to review question
	P
	Useful for patient-centred burden; no direct early-treatment timing effect.


Table A3: CASP Qualitative Appraisal - Simons et al. (2022)
	CASP question/domain
	Judgement
	Appraisal note

	Clear statement of aims
	Y
	Aim focused on pharmacy knowledge and reducing patient delay.

	Qualitative methodology appropriate
	Y
	Appropriate for exploring perceptions and knowledge.

	Research design appropriate
	Y
	Semi-structured interview design.

	Recruitment strategy appropriate
	P
	Convenience sample of 19 pharmacy staff in one region.

	Data collection appropriate
	Y
	Semi-structured interviews addressed the research issue.

	Researcher-participant relationship considered
	P
	Limited reflexivity reported.

	Ethical issues considered
	Y
	Ethical procedures reported.

	Data analysis rigorous
	Y
	Structured thematic analysis/NVivo reported.

	Clear statement of findings
	Y
	Four themes reported clearly.

	Value of the research
	Y
	Relevant pathway insight for awareness and signposting.


Table A4: CASP Randomised Controlled Trial Appraisal - Cope et al. (2024)
	CASP question/domain
	Judgement
	Appraisal note

	Clearly focused question
	Y
	Prevention/very-early intervention question clearly defined.

	Random assignment
	Y
	Computer randomisation reported.

	Participants accounted for
	Y
	Intention-to-treat; n=213.

	Blinding
	Y
	Double-blind design; participant/investigator masking.

	Outcome assessment blinding
	P
	Overall double-blind design; endpoint detail not equally clear.

	Groups similar at baseline
	Y
	Groups balanced/stratified.

	Equal care apart from intervention
	Y
	Comparable follow-up.

	Effects comprehensively reported
	Y
	Efficacy, QoL and safety reported.

	Precision reported
	Y
	Confidence intervals/p-values reported.

	Benefits versus harms/costs
	Y
	Benefit with acceptable safety; broader cost value uncertain.

	Applicability to UK context
	P
	Mostly UK sites but participants were pre-RA/high-risk.

	Value over existing care
	U
	Routine NHS prevention value remains uncertain.


Table A5: Overall CASP Appraisal Summary of Included Studies
	Study
	Principal strengths
	Principal limitations
	Overall

	Yates et al. (2021)
	Large national cohort; repeated DAS28; adjusted models
	Missing follow-up; residual confounding
	Moderate–high

	Galloway et al. (2021)
	Validated QoL/work measures across eight UK centres
	Small descriptive sample; no timing causality
	Moderate

	Russell et al. (2022)
	Population-scale EHR; explicit pathway timings
	IA mix; coded data; patient delay unmeasured
	Moderate–high

	Simons et al. (2022)
	Clear qualitative design; practical pathway insight
	Small convenience sample; one region
	Moderate

	Adas et al. (2023)
	Very large national cohort; adjusted analyses
	EIA mix; routine-data missingness
	Moderate–high

	Hanlon et al. (2022)
	Two cohorts; longitudinal frailty/DAS28 outcomes
	Cohort heterogeneity; residual selection issues
	Moderate–high

	Morton et al. (2023)
	Linked admissions; replicated across cohorts
	UKB self-report; heterogeneous conditions
	Moderate

	Bechman et al. (2024)
	Large NEIAA work-outcome cohort
	Missing work data; IA mix
	Moderate–high

	Adas et al. (2024)
	RA-specific; repeated DAS28; multivariable models
	Complete-case selection; observational
	Moderate–high

	Zhao et al. (2025)
	Large repeated-PRO cohort
	IA mix; missing follow-up; non-causal
	Moderate–high

	Russell et al. (2025a)
	RA-specific national treatment-access analysis
	Residual eligibility/clinician confounding
	Moderate–high

	Alveyn et al. (2025)
	Large RA cohort; timing linked to remission
	37% missing 3-month DAS28; observational
	Moderate–high

	Cope et al. (2024)
	Randomised, double-blind, ITT, 24-month follow-up
	Pre-RA; mixed-country; industry funded
	Moderate–high

	Adas et al. (2025)
	Large early-RA cohort; linked hard outcomes
	Confounding by indication; indirect QoL relevance
	Moderate–high
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	Database / platform
	Search date
	Limits
	Records

	MEDLINE via PubMed
	9 Aug 2026
	2021–2026; English
	78

	CINAHL Complete
	1 Aug 2026
	2021–2026; English
	42

	Embase
	8 Aug 2026
	2021–2026; English
	67

	Scopus
	6 Aug 2026
	2021–2026; English
	54

	Web of Science
	14 Aug 2026
	2021–2026; English
	51

	Cochrane Library / CENTRAL
	8 Aug 2026
	2021–2026
	38




2 | Page

image2.emf

image3.emf

image4.png
Patient factors
o Age/sex
* Comorbidity
* Health literacy
* Socioeconomic factors

Clinical factors
e Serology
 Baseline disease activity
o Treatment response

Healthcare-system factors

Access to care

Referral quality
Rheumatology capacity
Continuity of care

|

|

|

0 e

0

o O

Disease Symptom Help- Primary-care Rheumatology Diagnosis DMARD Monitoring Clinical and
development recognition seeking assessment referral initiation and quality-of-life
adjustment outcomes
Clinical outcomes Quality-of-life outcomes

« Disease activity
* Remission
« Disability

* Pain/fatigue
* Psychological wellbeing
* Work/social participation





image5.png
CASP cohort domains were condensed for tabular presentation. “Partial” commonly reflected routine-data missingness, residual confounding.
incomplete follow-up, seff-reported exposureloutcome components or limited representativeness. Full study-level comments were retained in the

appraisal log.
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specific search strings should be retained with the dissertation search record. The following
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‘syntax can be inserted beneath each database entry if required by the supervisor.
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