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ABSTRACT
Physical and mental illnesses are driven by ethnicity, 
social, environmental and economic determinants. Novel 
theoretical frameworks in rheumatoid arthritis (RA) 
focus on links and adverse interactions between and 
within biological and social factors. This review aimed to 
summarise associations between socioeconomic status 
(SES) and RA disease activity, and implications for future 
research. Articles studying the association between SES 
and RA disease activity were identified, from 1946 until 
March 2021. The research question was: Is there an 
association between social deprivation and disease activity 
in people with RA? Articles meeting inclusion criteria were 
examined by one author, with 10% screened at abstract 
and full paper stage by a second author. Disagreements 
were resolved with input from a third reviewer. Information 
was extracted on definition/measure of SES, ethnicity, 
education, employment, comorbidities, disease activity 
and presence/absence of association between SES and 
disease activity. Initially, 1750 articles were identified, 
with 30 articles ultimately included. SES definition varied 
markedly—10 articles used a formal scale and most used 
educational attainment as a proxy. Most studies controlled 
for lifestyle factors including smoking and body mass 
index, and comorbidities. Twenty- five articles concluded an 
association between SES and RA disease activity; two were 
unclear; three found no association. We have demonstrated 
the association between low SES and worse RA outcomes. 
There is a need for further research into the mechanisms 
underpinning this, including application of mixed- methods 
methodology and consideration of syndemic frameworks to 
understand bio–bio and bio–social interactions, to examine 
disease drivers and outcomes holistically.

INTRODUCTION
A growing body of evidence indicates that 
patients with rheumatoid arthritis (RA) and 
lower socioeconomic status (SES) have poorer 
disease outcomes compared with patients with 
higher SES. This situation includes greater 
levels of disease activity, as reflected by labora-
tory markers, composite scores (swollen and 
tender joint counts, Disease Activity Scores 
(DAS)), worse physical function, health- 
related quality of life and pain.1–3 People with 

lower SES also experience poorer clinical 
outcomes of comorbidities of RA, especially 
mental health.4 Decreased levels of engage-
ment or contact with healthcare professionals 
in this patient group, including allied health-
care, has further negative impacts on the RA 
disease trajectory, a pattern also observed in 

Key messages

What is already known about this subject?
 ► There is a strong association between low socio-
economic status and worse outcomes in rheumatoid 
arthritis.

What does this study add?
 ► There are complex relationships underpinning the 
association between low socioeconomic status and 
worse disease outcomes in rheumatoid arthritis, and 
this is an under- researched area.

 ► Novel theoretical frameworks and mixed- methods 
research may be useful in increasing our under-
standing of this association.

How might this impact on clinical practice?
 ► An increased understanding of the multifactorial re-
lationship between socioeconomic status and rheu-
matoid arthritis disease activity will facilitate a more 
holistic, and ultimately more effective, approach to 
patient care.

Summary points

 ► Relationships underpinning the association between 
low socioeconomic status and worse outcomes in 
rheumatoid arthritis are complex and an under- 
researched area.

 ► Novel theoretical frameworks can increase our 
understanding of these bio–bio and bio–social 
interactions.

 ► Increased understanding of the complex association 
between socioeconomic status and disease activity 
may facilitate more holistic approaches to patient 
care.
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societies with both private and publicly funded health-
care.4–6

Physical and mental illnesses are driven by social, envi-
ronmental and economic determinants. Social depri-
vation, for example, was highlighted as a key factor for 
morbidity and mortality in people with long- term diseases 
in The Marmot Review.7 People from socially deprived 
backgrounds are more likely to experience adverse 
health outcomes, including increased rates of hospitalisa-
tion and death as a result of long- term diseases, including 
RA. SES is also closely associated with lifestyle and other 
factors which affect disease outcomes in RA, such as 
smoking, body mass index (BMI), diet and comorbidi-
ties, for example, cardiovascular disease and diabetes.8

SES can be measured at the individual (eg, occupa-
tion, education), regional (such as the Index of Multiple 
Deprivation (IMD) in the UK) and national level (eg, 
gross domestic product). There are advantages and 
disadvantages to extrapolating these to determine SES, 
often dependent on the research question and popu-
lation under study. The role of social determinants of 
health in driving significant levels of health inequity 
is widely accepted and, while some are driven in part 
by biological differences or lifestyle choices, others are 

beyond the control of individuals or groups. Current 
research, using novel theoretical frameworks in RA, 
focuses on the study of potential links and adverse inter-
actions among comorbidities. These are more likely in 
the context of specific social determinants such as low 
education, unemployment and low household income.9 
An example of such a theoretical framework is the 
syndemics framework, the study of links and adverse 
interactions among comorbidities that are more likely 
in the context of specific social determinants such as, 
low education attainment, unemployment, low house-
hold income and racial and ethnic discrimination 
(figure 1).9 A syndemic is characterised by the presence 
of two or more disease states, adversely interacting with 
each other and negatively affecting the course of each 
disease trajectory. Such adverse interactions are exacer-
bated in the setting of increased multimorbidity and/or 
in specific social contexts.

This systematic literature review (SLR) aims to char-
acterise the association between social deprivation and 
disease activity in RA, and inform future research meth-
odologies in this area.

Figure 1 Flow diagram of stages of systematic literature review. Cochrane Library encompasses library of: systematic 
reviews; systematic review protocols; controlled clinical trials. INAHTA, International Network of Agencies for Health Technology 
Assessment.
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METHODS
This SLR was conducted in accordance with the Cochrane 
Handbook10 and reported as per the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses guide-
lines.11

The protocol was developed by EN, MD and HE, 
and registered in the PROSPERO database of system-
atic reviews on 22 March 2021, CRD42021244007.12 
The research question is framed and structured using 
the ‘Patients, Intervention, Comparator or Control 
and Outcome’ (PICO) format13: Is there an association 
between social deprivation and disease activity in people 
with RA?

Population
Target population was adult patients with established RA. 
Additionally, studies discussing inflammatory arthritis 
were also included, where it was stated explicitly that 
patients with RA were included within the cohort.

Intervention
Social deprivation related terms and indices (and related 
indexing terms).

Comparator
Patients with RA, not categorised as socioeconomically 
deprived.

Outcomes
The main outcome was disease activity, as defined by 
DAS (including DAS28, European Alliance of Associ-
ations for Rheumatology (EULAR) response and/or 
ACR responses), difficult- to- treat arthritis, inflammation 
and/or refractory disease. Relative risks and ORs of the 
effect of social deprivation on RA outcomes in quanti-
tative studies were extracted, with qualitative outcomes 
recorded separately.

Search strategy, databases searched and study selection
The search strategy (available in online supplemental 
material 1) was developed by two authors (MD and EN) 
with the help of a librarian expert in undertaking SLRs 
and clinical research (HE). The bibliographic databases 
Medline, Embase and PsycINFO were searched via the 
Ovid platform. Other databases examined were the Inter-
national Network of Agencies for Health Technology 
Assessment and Cochrane Databases (Systematic Reviews, 
Register of Controlled Clinical Trials, Methodology 
Register). The search conducted had no time restriction 
and included articles in the databases searched between 
1946 and 17 March 2021, when the search was carried 
out.

The search was limited to English- language articles due 
to nuances in describing socioeconomic factors in other 
languages and comparability across studies. Inclusion 
criteria for articles were: observational studies, qualita-
tive studies and randomised controlled trials. Opinion 

articles (including editorials), case reports and reviews 
were excluded.

Initial scoping reviews were performed on 11 March 
2021 to optimise the search strategy and ensure relevant 
papers were captured, especially with regard to the expo-
sure and outcome variables. The focus of the review was 
on the effect of ‘SES’ or similar database indexing terms, 
specifically on disease activity (and similar indexing 
terms).

All full- length articles were uploaded into EndNote 
V.X9 (Clarivate Analytics, Pennsylvania, USA), with 
duplicates removed (figure 1). Titles and abstracts were 
screened by MD, to assess eligibility. The full articles 
which met the inclusion criteria were then examined in 
detail by MD. For validation purposes, 10% of the articles 
were screened at the abstract and full paper stage by a 
second author, AB. There were two disagreements at the 
abstract screening stage (ie, 2/130, with 130 being 10% 
of 1299) which were resolved with input from a third 
reviewer (EN).

Assessment of risk of bias, data extraction and synthesis
Risk of bias in each included study was assessed using 
the Newcastle- Ottawa Scale for observational studies.14 
Results for each article are provided in online supple-
mental material 1. Data extraction from the included 
articles was undertaken by MD, with 10% of articles also 
reviewed and the information extracted by AB for vali-
dation. No papers or additional data or online supple-
mental material 1 were required from authors.

For each selected article, in addition to basic informa-
tion, the following information was extracted: definition 
and/or measure of social deprivation; ethnicity of sample 
(if available); education data (if available); comorbidities; 
disease activity measure; covariates; presence/absence 
of association between social deprivation and disease 
activity with a summary of authors’ conclusions.

RESULTS
In the initial search strategy, a total of 1750 articles and 
797 conference abstracts were identified. After dedu-
plication, this was reduced to 1299 full papers. After 
further screening of titles and abstracts, 1268 papers 
were excluded, with 31 proceeding to full- text screening. 
Finally, 30 articles were included in the SLR. At full- text 
screening, 100% concordance was achieved between the 
two reviewers (MD and AB) on a 10% validation check. 
Therefore, 30 articles were deemed eligible for data 
extraction. Figure 1 summarises the article numbers 
during the article retrieval process. Included articles were 
all observational studies, which comprised: 20 cohort 
studies, 9 cross- sectional studies and 1 case–control study. 
Twenty- six articles focused on patients with a diagnosis of 
RA, while the remaining four articles included patients 
with a diagnosis of inflammatory arthritis. Basic infor-
mation for included articles are summarised in table 1. 
Information on exposures and outcomes is summarised 
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in online supplemental table 2. Risk of bias findings are 
summarised in online supplemental table 1. Overall, 
studies were judged to be of medium- to- high quality.

All included articles reported results of quantitative 
observational studies. Of note, there were no qualitative 
or mixed- methods studies.

With regard to country of origin from where the study 
population was drawn, 7 were from the UK,1–3 15–18 10 
from the rest of Europe (3 the Netherlands, 3 Sweden, 1 
Norway, 1 Germany, 1 Denmark),4 19–25 6 from USA and 
Canada,26–31 4 from South America (2 Chile, 1 Mexico, 
1 Peru)32–35 and 3 from Asia (1 India, 1 China, 1 Singa-
pore).36–38 One study included multinational data.39 
Sample sizes varied from 118 to 13 502.

Definitions and measures of social deprivation
There was variation in the way in which social depriva-
tion was defined between included articles. In ten (33%) 
articles, a formal scale or measure was used, including: 
Carstairs deprivation score2 3; Graffar scale34 35; Townsend 
index score1; IMD15–18; Nam and Powers score.29 One 
article based social inequality on the results of the 
ADIMARK survey in Chile,32 while another based this on 
the ability or inability to afford biologic medications.30

The majority of articles included educational achieve-
ment in their definition of SES, either alone or in combi-
nation with other factors. Educational attainment alone 
was used as a proxy for SES in eight (27%) of the included 
articles,4 23–25 33 38–40 while a further eight combined educa-
tion with factors including employment status, occupa-
tion, income, race and area of residence.21 22 26–28 31 36 37 
Finally, one article categorised SES according to the area 
of the city in which patients were resident,20 and another 
article used type of occupation.19

Association with disease activity outcomes
Most articles reported a combination of DAS, the most 
common being the DAS28 (22 of 30 articles, 73%), 
usually erythrocyte sedimentation rate (ESR) based. 
Health Assessment Questionnaire scores (HAQ) 
were also commonly described (24 of 30 articles, 
80%),1–4 15–17 19 20 23 25–35 37 38 40 usually along with multiple 
other measures including DAS and/or a biochemical 
marker of inflammation such as ESR. Three articles 
reported only patient- reported outcomes (HAQ).23 28 37 
These studies were still deemed worthy of inclusion along-
side articles reporting objective measures of disease as 
they form a key component of a patient’s overall experi-
ence of their disease. Other disease activity measures such 
as Rheumatoid Arthritis Impact of Disease21 and Ritchie 
score,25 as well as individual symptoms of stiffness, pain 
scores and erosion scores were also reported as outcomes 
of importance.

With regard to methodologies used to assess the asso-
ciation between SES and RA disease activity outcomes, 
most studies applied multivariable linear and/or logistic 
regression models. Other methodologies employed to test 
this association included Poisson regression, hierarchical A
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regression, structural equation modelling, generalised 
least- squares random effects model, Cox regression and 
non- parametric statistical analyses.

Of the 30 articles, 25 (83%) reported a clear asso-
ciation between SES and disease activity, with lower 
SES predicting more active disease or worse clinical 
outcomes.1–4 15–18 20 21 24–33 35–39 Of these, 13 quantified 
the association as an OR.3 4 15 16 18 21 24–26 32 33 36 39 ORs 
for an association between SES and disease activity (ie, 
poorer SES associated with poorer disease outcomes) 
ranged from 1.06 to 3.15. One study described 
outcomes HR, with a value of 1.2 (95% CI 1.0 to 1.4) 
for refractory disease in the lowest IMD quintile group 
compared with patients in all other IMD quintiles.17 
Another study reported relative risk ratios (RRRs). 
Patients with higher levels of education had lower rela-
tive risk of having poorer disease trajectories, with RRR 
of 0.33–0.56.38 Five of the 25 studies stated only p values 
for the associations,1 27 29 31 37 while a further three 
studies reported outcomes as beta (regression) coeffi-
cients.20 28 35 One study described results as percentage 
of patients with treatment- resistant disease who were 
unable to afford biologics (which was the study’s defi-
nition of low SES),30 and the remaining study reported 
only raw numbers of years after diagnosis until biologics 
required.29

Three articles (10%) did not find an association 
between SES and disease activity.19 23 40 A Swedish cohort 
study19 defined SES according to blue- collar and other 
occupations, as well as studying disease activity outcomes 
in immigrants and non- immigrants. They found that 
while immigrants scored worse for pain, function and 
tender joint scores over a 2- year period of follow- up, 
the data did not differ from non- immigrants in rela-
tion to objective measures of inflammation or EULAR 
outcome.19 The authors concluded that socioeconomic 
class had no effect on disease outcomes, citing the 
‘relatively egalitarian’ Swedish society as one possible 
reason.19 A second article, also in a Swedish cohort, 
found those with higher educational attainment expe-
rienced less pain and functional disability compared 
with those with lower educational attainment, but no 
difference was seen in disease activity or treatment.40 
Finally, a Danish study cohort found no significant asso-
ciation between SES (defined according to educational 
level) and HAQ.23 Two studies (7%) had unclear clin-
ical outcomes, with one providing no comment on the 
association between SES and disease activity and the 
second comparing clinical findings between two cohorts 
recruited in 1996–1998 and 2006–2009, respectively, 
but providing no comment on impact of SES on disease 
activity.22 34

Some studies provided additional valuable insights 
(summarised in online supplemental table 2, final 
column) which, although not directly answering the 
research question under study, have high relevance in 
the broader sense of the impact of SES and RA.

Covariates and comorbidities
Of the 30 included articles, 23 (77%) reported details of 
covariates adjusted for in the analyses of the association 
of SES and RA disease outcome1 3 4 15–21 23 25–29 33–36 38–40 
(online supplemental table 3). These comprised age and 
gender, as well as RA disease duration and baseline values 
for outcomes of interest, for example, HAQ. Most arti-
cles controlled for one or more comorbidities or lifestyle 
factors, including smoking status, BMI and comorbidi-
ties.1 16–21 26–28 36 38 40

Comorbidity status was reported in 13 (43%) of the 
included articles.1 17 18 20 23 24 26 28 33 36–39 A comorbidity 
index was used in four of these—Clinical Comorbidity 
Index26; Rheumatic Disease Comorbidity Index39; 
Charlson Comorbidity Index24 38; EULAR comorbidity 
domains.24 The remaining nine articles presented the 
mean number of comorbidities per participant, and/or 
number of comorbidities by ordinal category (ie, one, 
two or three or more).

DISCUSSION
Overall, studies were judged to be of medium- to- high 
quality. The results of our review indicate that there is an 
association between low SES and poorer disease outcomes 
in patients with RA. In referring to ‘disease outcomes’, we 
refer to disease activity, the studied outcome in our SLR 
protocol and PICO framework. Details on comorbidities 
and covariates were also extracted as these are relevant 
to this topic, especially when considering a syndemics 
approach to studying SES in patients with RA; however, it 
was not possible to draw conclusions on these particular 
outcomes from the data available.

Previous studies on this topic have suggested factors 
within SES, including education, geographical location, 
employment and income, as key predictors of RA disease 
activity. Looking more broadly, factors both directly 
and indirectly associated with SES, including comor-
bidity status, smoking, diet and BMI, also play a role.2 3 8 
Poor disease outcomes in turn influence factors such as 
comorbidities, making them more difficult to manage, 
both by clinicians and self- management by patients4 24 
(although, it is difficult to explicitly conclude this asso-
ciation with comorbidities from the data available to us 
in this review). This reinforces the negative influences 
of SES. Given these complex bio–bio and bio–psychoso-
cial relationships which influence clinical outcomes, our 
results indicate that novel syndemics frameworks in this 
field may be an effective way of studying these factors 
(figure 2).9

There are numerous reasons for the association 
between SES and disease activity in RA, with comorbidi-
ties being key. SES, especially domains such as education, 
social environment and employment, link with lifestyle 
choices (smoking, diet, alcohol consumption) and other 
factors, such as mental health issues including stress, 
anxiety and depression, are highly prevalent in RA.41 
These in turn can lead to poor medication adherence, 
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increased levels of chronic pain and fatigue and decreased 
overall health and well- being, leading to increased levels 
of disease activity. This situation is exemplified in several 
of the included articles but particularly in the study by 
Roodenrijs et al, detailing factors associated with difficult- 
to- treat arthritis, which has subsequently laid the basis 
of formalised guidelines on its management recently 
published by EULAR.24 42 Novel syndemic frameworks 
can shed light on the crucial interplay between drivers 
of difficult- to- treat disease and poor outcomes in patients 
with RA.9

Our results raise the question as to how best to study 
the association between SES and disease outcomes, given 
this complex relationship between multiple biological, 
psychological and socioeconomic factors. It is interesting 
to note that all 30 studies included in this review applied 
quantitative analyses. One may expect, due to the multi-
faceted interplay between SES and RA disease activity, 

qualitative or mixed- methods analyses may provide a 
richer insight about the underlying reasons for this asso-
ciation directly from patients and/or clinicians.

Syndemic frameworks are one way in which this may 
be explored further, enabling the study of diseases 
using a mixed- methods approach to value the associa-
tion between disease outcomes and multiple biological, 
psychological, social and other aspects, as demonstrated 
in the results of this review9 43 (figure 2).

Health opportunities, as well as assessments and 
outcomes, such as the relationships explored in this 
SLR between SES and RA disease activity, can also 
be studied using the PROGRESS and PROGRESS- 
PLUS frameworks. PROGRESS refers to the following 
domains: place of residence; race/ ethnicity/ culture/ 
language; occupation; gender; religion; education; SES; 
social capital.44 45 PROGRESS- PLUS includes a further 
three domains: personal characteristics associated with 

Figure 2 Example of a theoretical framework of drivers of clinical outcomes in rheumatoid arthritis. As demonstrated by the 
results of this review, socioeconomic status (SES), lifestyle factors, patient- reported outcomes and disease- related factors are 
closely associated. These relationships can be demonstrated using a theoretical framework—an example is the ‘syndemics’ 
framework. SES encompasses factors including geography (eg, postcode, rural vs urban location), education, employment 
and income, as well as others not described in this diagram such as race and ethnicity. Lifestyle factors encompass, but are 
not limited to, exercise and physical activity, smoking and diet. Only some examples of patient- reported outcomes are shown 
in the schematic diagram, and include fatigue, function, quality of life and pain. All of these are closely related to disease- 
related factors, including multimorbidity and active disease (inflammation). Components of each of lifestyle, SES, patient- 
related factors and disease- related factors may be individually interrelated and some may be part of other categories, for 
example, SES and lifestyle factors have a large amount of overlap. Together, all four main components contribute to the patient 
experience of rheumatoid arthritis.
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discrimination (eg, age, disability); features of rela-
tionships (eg, exclusion from school); time- dependent 
relationships (eg, temporary negative change in circum-
stances such as just after hospital admission). These 
provide a broad framework which can be applied to 
ensure equity in conduct and reporting of research into 
SES factors, not only in RA but also other long- term 
conditions. Interestingly, the publications included 
marked variations for the definition of SES in this 
SLR. Indices such as the IMD,46 used in the UK, is an 
effective way by which to capture many of the domains 
described by PROGRESS, comprising the components: 
income; employment; education; health; crime; barriers 
to housing and services; living environment (with some 
dissimilarities between the four UK regions).46 The use 
of other indices, such as the Townsend and Graffar scale, 
can also make certain that multiple contributors to SES 
are accounted for. The majority of included studies 
applied education as a proxy for SES,4 23–25 33 38–40 and in 
some cases combined this with other contributors to SES 
including employment status, occupation, income, race 
and area of residence.21 22 26–28 31 36 37 Race and ethnicity 
were defined in 11 studies.18 26–30 32 34 35 38 39 The impor-
tance of these social domains for disease outcomes more 
broadly has been highlighted during the COVID- 19 
pandemic, including in patients with long- term condi-
tions such as RA.47

Strengths and limitations of the SLR
Our review has several strengths. The authors agreed on 
a targeted search strategy to identify studies that focused 
on the association of SES with RA disease outcomes. 
With regard to the outcome under study, we paid atten-
tion to objective clinical measures of disease activity to 
allow comparison between articles. Both of these aspects, 
however, also limited our review, in that the scope of the 
search strategy may have excluded articles that have high-
lighted additional social factors, such as marital status, 
migration and religion. Nevertheless, the final search 
strategy included many domains that are commonly 
included as measures of deprivation in long- term condi-
tions, including RA, such as the IMD. The emphasis on 
objective measures of disease activity may have also indi-
rectly excluded qualitative studies. This lack of qualitative 
studies may have in turn have prevented more nuanced 
associations between SES and RA outcomes from being 
identified. However, this narrow focus enabled compa-
rability between studies, as well as highlighting the 
potential lack of (and need for) mixed- methods studies 
in this field. It is possible that such methodologies may 
have been used in studies not ultimately included, due 
to not meeting our inclusion criteria. It is also impor-
tant to acknowledge potential reporting bias in the 
included studies, and indeed in data which may not be 
published. Authors and publishers may be biased towards 
only positive associations. Similarly, given the few studies 
reporting on magnitude of association, this may only be 
stated where it is significant or sufficiently large. While 

screening of all articles was conducted by one author, 
excellent concordance was achieved at all stages on 10% 
validation. Finally, due to the large heterogeneity in the 
reporting of outcomes (eg, OR, HR), and between the 
outcomes themselves, it was not possible to conduct a 
meta- analysis, including direct comparisons.

In conclusion, our review emphasises the association 
between low SES and worse disease outcomes in patients 
with RA. We have highlighted the complex multifac-
eted relationships giving rise to this association. There 
is a need for increased use of mixed- methods method-
ologies and consideration of tools such as PROGRESS 
and syndemic frameworks to understand bio–bio and 
bio–social interactions, to study drivers of disease and 
poor outcomes more holistically. These frameworks take 
a concentrated approach on how best to measure and 
finally tackle social deprivation, not just in RA, but across 
long- term conditions.
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