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Abstract
Objective. To assess variability in care quality and treatment outcomes across ethnicities in early inflammatory
arthritis (EIA).
Methods. We conducted an observational cohort study in England and Wales from May 2018 to March 2020,
including patients with a suspected/confirmed EIA diagnosis. Care quality was assessed against six metrics defined
by national guidelines. Clinical outcomes were measured using DAS28. Outcomes between ethnic groups (‘White’,
‘Black’, ‘Asian’, ‘Mixed’, ‘Other’) were compared, and adjusted for confounders.
Results. A total of 35 807 eligible patients were analysed. Of those, 30 643 (85.6%) were White and 5164 (14.6%)
were from ethnic minorities: 1035 (2.8%) Black; 2617 (7.3%) Asian; 238 (0.6%) Mixed; 1274 (3.5%) Other. In total,
12 955 patients had confirmed EIA, of whom 11 315 were White and 1640 were from ethnic minorities: 314 (2.4%)
Black; 927 (7.1%) Asian; 70 (0.5%) Mixed; 329 (2.5%) Other. A total of 14 803 patients were assessed by rheuma-
tology within three weeks, and 5642 started treatment within six weeks of referral. There were no significant differ-
ences by ethnicity. Ethnic minority patients had lower odds of disease remission at three months [adjusted odds
ratio 0.79 (95% CI: 0.65, 0.96)] relative to White patients. Ethnic minorities were significantly less likely to receive ini-
tial treatment withMTX[0.68 (0.52, 0.90)] or with glucocorticoids [0.63 (0.49, 0.80)].
Conclusion. We demonstrate that some ethnic minorities are less likely to achieve disease remission in three
months following EIA diagnosis. This is not explained by delays in referral or time to treatment. Our data highlight
the need for investigation into the possible drivers of these inequitable outcomes and reappraisal of EIA manage-
ment pathways.

Key words: early inflammatory arthritis, ethnic minorities, Black, Asian, Mixed, Other, disease outcome,
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Rheumatology key messages

. Ethnic minority patients with EIA were less likely to achieve remission by three months compared to White.

. There were no differences in referral time, baseline-DAS28 and time to treatment across different ethnicities.

. Ethnic minority patients were more likely to be non-smokers and seropositive.
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Introduction

Across the UK population, the opportunity to live a long
and healthy life is not evenly distributed. Multiple studies
have consistently demonstrated that patients from racial
or ethnic minority backgrounds experience considerable
health inequality, having generally poorer health out-
comes compared with White patients [1, 2]. Evidence
shows that there is a systematic relationship between
good health and several social determinants, including
education, deprivation, income and employment. An
imbalance within that relationship is known as health
inequality [3, 4].

RA is the commonest form of early inflammatory arthritis
(EIA), affecting 0.5–1% of the worldwide population. RA
mainly affects the lining of the synovial joints, and can
cause progressive disability, reducing patients’ quality of
life [5]. The care for patients with EIA has evolved dramat-
ically over the past decades [6]. Early treatment within
three to six months of symptom onset improves long-term
clinical outcomes [5]. Barriers to starting treatment early
include delays in seeking medical advice (which is linked to
health cognition), slow referral between primary and
secondary care, and lengthy rheumatology service waiting
times [7, 8].

Ethnic minority patients with a diagnosis of EIA have
been shown to have less favourable health outcomes
compared with White patients [9]. Recent data show dif-
ferential engagement in accessing healthcare services in
non-White patients [8].

Previous research into the role of ethnicity in inflamma-
tory arthritis has yielded conflicting results. One observa-
tional cohort study using data from a Singaporean early
RA registry demonstrated patients of Malay origin were
more likely to be in high disease activity groups at presen-
tation, compared with Chinese patients [10]. A prospective
cohort study demonstrated that Native American popula-
tions were more likely to be seropositive and have higher
inflammatory markers compared with White patients, find-
ings that persisted throughout treatment [11]. Conversely, a
cross-sectional study of male US veterans showed no sig-
nificant differences in disease characteristics or markers of
severity after adjustment, aside from the presence of fewer
rheumatoid nodules, in African-American compared with
White patients [12]. Further data from US cohorts have
revealed more adverse disease activity, disability and pain
scores among minority ethnic groups [13, 14], which do
not remain statistically significant when adjusted for socio-
economic, demographic and other potential confounding
factors, with the exception of higher pain scores among
African-American patients in one large cross-sectional
study [14].

There is a paucity of published data characterizing the
response to treatment among patients of different ethnic
backgrounds. A multi-ethnic cross-sectional study of
371 patients in Malaysia comparing patients with RA
who achieved treatment targets against those who did
not, identified Malay ethnicity is an independent predict-
or of not achieving treatment target, after confounder

adjustment (OR 2.96; 95% CI 1.4, 5.96) [15]. A US co-
hort using registry data from 2010–2012 showed higher
disease activity among ethnic minority patients
compared with White patients [16].

In this study, we aimed to provide information to help
clinicians and decision makers reach informed choices
about the management of patients and services, to re-
duce health inequalities in EIA care. The specific objec-
tives of this study were to use the National Early
Inflammatory Arthritis Audit (NEIAA) to: (i) assess the re-
lationship between ethnicity and achievement of six
quality metrics, derived from the 2013 and 2020 editions
of the National Institute for Health and Clinical
Excellence (NICE) Quality Standard 33 (QS33) [17]; and
(ii) report the impact of ethnicity on achieving DAS28
remission at three months following diagnosis.

Methods

Study design and data sources

In this national observational cohort study, we used a
dataset compiled from the Health Quality Improvement
Partnership (HQIP)-commissioned National Early
Inflammatory Arthritis Audit (NEIAA). NEIAA has data on
adults (aged >16 years) referred to secondary care
rheumatology services in England and Wales with a sus-
pected EIA. Patients with a confirmed EIA diagnosis are
eligible for further follow-up. Patients’ demographics and
clinical information are collected in NEIAA. Full method-
ology on data collection has been described previously
in the project annual report [18]. The data for this report
were collected from patients seen within specialist
rheumatology services between 8 May 2018 and 27
March 2020. Informed patient consent was not required
for this study, as the NEIAA has Secretary of State for
Health permission to collect data for the purpose of a
national audit (Clinical Advisory Group Reference 19/
CAG/0059). In parallel, ethics approval for secondary use
of NEIAA data for research has been obtained: Research
Ethics Committee reference 19/EE/0082; 06/Dec/2019.

Outcomes

We assessed care quality according to the six metrics
defined by NICE QS33 (Supplementary Table S1, avail-
able at Rheumatology online) and achievement of dis-
ease remission by three months. For metrics 1 and 2,
data were used for all referred patients with a sus-
pected EIA. For assessing other metrics and disease
remission, analyses were limited to patients with a
confirmed EIA diagnosis (patients with peripheral arth-
ritis mainly) that were eligible for follow-up. Disease re-
mission was defined by a Disease Activity Score using
a 28-joint count (DAS28) below 2.6 measured by three
months [19].

We coded ethnicity using the Office for National
Statistics categorization system from the 2001 UK cen-
sus [20]. Ethnic origin was collapsed into five main
groups: White, Black (Black British/Caribbean/African),
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Asian (Asian/Asian British), Mixed (White and Black
Caribbean/White and Black African/White and Asian/any
other mixed or multiple ethnic backgrounds), and Other
(Arab/any other ethnic group). Ethnicity information was
entered by treating clinicians.

Statistical analysis

Patient characteristics were tabulated according to eth-
nic groups, as described above. For continuous meas-
ures, data were described as medians and interquartile
ranges (IQR). For categorical measures, absolute number
and percentages were applied.

We used logistic regression models to estimate asso-
ciations between ethnicity and (i) expected performance
against NICE quality metrics and (ii) disease remission.
Models were adjusted for confounder variables including
age, gender, smoking, comorbidity, rheumatoid factor
(RF) or anti-CCP positivity, and disease severity at pres-
entation. Robust standard errors were estimated to ac-
count for clustering of patients within centres. Data were
presented as odds ratio (OR) for achieving the outcome,
relative to the reference group (typically the White ethnic
group), with 95% CI.

Social deprivation has a complex relation with ethni-
city, and we considered deprivation a path or a mediator
variable that can mask the relation between ethnicity and
disease outcome. Additional expletory analyses were
performed where we adjusted for deprivation (to assess
the relation between quality metrics, disease remission
and ethnicity) and for the working diagnosis (to assess
disease remission and ethnicity) in the confounder model
using logistic regression. Deprivation level was assessed
using Index of Multiple Deprivation (IMD). Scores were
then grouped into 10 categories according to the English
IMD 2015 guidance [21].

To examine the association with process measures in
more detail, we considered the NICE quality measures in
models as continuous measures (e.g. time to starting
treatment in days rather than a binary ‘treated within 6
weeks’). To examine the relationship with disease out-
come, we analysed results for each subcomponent of
the DAS28 score (swollen joint count, tender joint count,
patient global visual analogue score, ESR, or CRP separ-
ately). These analyses used linear regression following
the same approach as described above. We also used
logistic regression to identify whether ethnicity associ-
ated with treatment choice (MTX-based therapy, with or
without glucocorticoids).

Analyses were restricted to people with recorded ethni-
city. Other demographic information was mostly complete;
however, imputation was used for missing data in NICE
quality metrics, comorbidity, RF and CCP results, and
baseline and three-month DAS28. Multivariate sequential
imputation model using 20 chained equations (at the end
of each cycle, one imputed dataset was generated and
then the process was repeated to generate 20 imputed
datasets) was used for adjusted analyses for quality met-
rics 3–6. For analysis of disease remission and treatment
choice, in addition to imputation for the missing variables

mentioned above, models were weighted by inverse prob-
ability of completing a three-month clinical visit data return.

All missing data were imputed regardless of the rea-
son/second they were missing. Linear and logistic re-
gression were performed to impute the missing
variables. The following variables with complete data
were utilized for the imputation: age; gender; smoking
status; and ethnicity.

Statistical significance was assessed at the 5% level.
No correction for multiple hypothesis testing was made.
All statistical analyses were performed using Stata ver-
sion 17.0 (StataCorp, College Station, TX, USA).

Results

In total, 36 687 patients were enrolled into NEIAA be-
tween May 2018 and March 2020. Of those, 35 807 had
information on ethnicity: 5164 (14.4%) were from an eth-
nic minority background and 30 643 (85.6%) were White.
Of the 12 955 patients with a confirmed EIA diagnosis,
1640 (12.7%) were from ethnic minority backgrounds
and 11 315 (87.3%) were White. Within the ethnic minor-
ity groups, 314 (2.4%) were from Black backgrounds,
927 (7.1%) patients from Asian backgrounds, 70 (0.5%)
were from Mixed ethnic backgrounds, and 329 (2.5%)
were from Other minority backgrounds (Fig. 1).

Baseline characteristics are presented in Table 1. On
average, compared with White ethnic groups, patients
from ethnic minority backgrounds tended to be younger,
more likely to be female, and less likely to have cigarette
smoke exposure. Those from ethnic minority back-
grounds were more likely to receive a working diagnosis
of RA than people from White ethnic groups. Of those
with confirmed inflammatory arthritis, compared with
White ethnic groups, patients from ethnic minority back-
grounds were less likely to have a comorbidity, but more
likely to have positive RF and CCP serology. No major
difference was observed between ethnic groups in terms
of duration of EIA symptoms prior to referral or baseline
DAS28.

Quality of care for all patients with
suspected EIA

The proportion of patients referred by their primary care
provider to a rheumatologist within 3 working days (met-
ric 1) was 42.7% for White ethnicity and 47.0% for eth-
nic minority groups. Patterns across ethnic groups are
shown in Table 2 and Fig. 2A. The proportions of
patients seen in rheumatology services within 3 weeks of
referral (metric 2) were similar across ethnic groups
(White 41.9%, ethnic minority groups 43.1%, see
Table 2). In regression models adjusted for age and gen-
der, there was no significant difference in odds of meet-
ing either metric 1 or 2 according to White vs ethnic
minority group, nor was the variation across ethnic
groups significant (P ¼ 0.473). However, pairwise con-
trasts indicated significant differences between the Other
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ethnic group compared with White (Supplementary Table
S2, available at Rheumatology online).

Quality of care for patients with confirmed
inflammatory arthritis diagnoses

The proportions of patients started on treatment within
six weeks of referral (metric 3) was similar across ethnic
categories, and there was no significant difference

between any of the ethnic minority groups, compared
with White ethnicity, in logistic regression models (see
Fig. 2B, Table 2, Supplementary Table S2, available at
Rheumatology online).

Overall, the majority of patients were provided with dis-
ease education (metric 4) (94.3%), had a treatment target
set (metric 5) (86.1%), and were given information about
emergency access to advice (metric 6) (92.8%) (Table 2).
Performance for these metrics was consistently lowest for
the Mixed ethnicity group (86.8%, 76.5% and 83.8%,

FIG. 1 Population flow chart
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EIA: early inflammatory arthritis; NEIAA: national early inflammatory arthritis audit.
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respectively). The differences for this group were statistical-
ly significant when compared with White patients in regres-
sion models. The Other ethnicity group was also less likely
to have a treatment target set or be provided with informa-
tion on emergency access to advice when compared with
White patients (see Fig. 2B and Supplementary Table S2,
available at Rheumatology online). When adjusting for so-
cial deprivation in the sensitivity analysis, similar findings
were observed (Supplementary Table S3, available at
Rheumatology online).

Analysis of delays in referrals and treatment, using time
as a continuous measure rather than the binary attainment
of the quality metrics, revealed that there were no signifi-
cant differences in absolute referral time to rheumatology
services from primary care, and no significant differences
in the time to treatment initiation for any ethnic group com-
pared with White ethnicity (see Supplementary Table S4,
available at Rheumatology online).

Clinical outcomes for patients with
confirmed inflammatory arthritis
diagnoses

Data on clinician-reported outcomes after three months
of specialist care are detailed in Table 3. Remission sta-
tus was achieved in 30.6% for ethnic minority groups,
compared with 37.3% for White patients. The odds of
remission were significantly lower for ethnic minority
patients in unadjusted and adjusted models, compared
with the White ethnicity group. Pairwise comparisons
indicated significantly lower probabilities of remission in
the Black (OR 0.57, 95% CI: 0.41, 0.79) and Asian (OR
0.76, 95% CI: 0.62, 0.93) populations, compared with
the White ethnic group (see Fig. 3 and Supplementary
Table S5, available at Rheumatology online). This
remained statistically significant when we adjusted for
social deprivation and for the working diagnosis in the

FIG. 2 Association between ethnicity and performance in quality metrics at three months

(A) Quality metric 1 and 2; (B) Quality metrics 3–6. Logistic regression coefficient plots demonstrating the relationship be-
tween ethnicity and performance in care quality metrics 1–6 at three months in patients with confirmed EIA diagnoses.
Metric 1: primary care provider to a rheumatologist within 3 working days; metric 2: seen within Rheumatology services
within 3 weeks; metric 3: started treatment within 6 weeks of referral; metric 4: providing education; metric 5: having a
treatment target set; accessing emergency rheumatology services. White patients were used as the reference group. All
models were clustered by England and Wales Hospital Trust codes (clustered standard errors were estimated to account
for within-centre correlations). The confounder-adjusted model was adjusted for age, gender, smoking, comorbidities,
DAS28 at baseline, seropositivity for RF or CCP. Data are presented as odds ratios and 95% CIs. CCP: anti-citrullinated c-
peptide antibody; DAS28: disease activity score for 28 joints; EIA: early inflammatory arthritis; M: metric.
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sensitivity analysis (Supplementary Table S6, available at
Rheumatology online).

Regression for the individual components of the
DAS28 demonstrated ethnic differences for tender joint
count, swollen joint count, inflammatory markers (espe-
cially ESR) and patient global (see Supplementary Table
S7, available at Rheumatology online).

The proportion of patients commencing a MTX-based
DMARD regimen was higher for White compared with
non-White patients (see Supplementary Table S8, avail-
able at Rheumatology online). In regression models, the
odds of commencing a MTX-based regimen were signifi-
cantly lower for Asian patients compared with White
patients. A similar pattern was observed for corticoste-
roids (see Supplementary Table S9, available at
Rheumatology online).

Discussion

In this study, we have described worse clinical outcomes
for patients of non-White ethnicity who are diagnosed
with EIA, relative to patients of White ethnicity. Patients
from ethnic minority backgrounds were over 25% less
likely than White patients to achieve remission by three
months. The results are consistent with findings from the
USA [16, 22]. Explanatory factors that we could identify
included differences in disease phenotype, less provision
of disease specific education, differences in treatment
targets, and sub-optimal initial treatment strategy.

The explanations for differences in outcomes warrant
further consideration. Patients from ethnic minorities
were younger and were less likely to smoke. The differ-
ent disease pattern across ethnicities may be explained
by a difference in genetic predisposition evidenced by
differences in the rate of seropositivity, environmental
exposures, or by a confounded association, or systemat-
ic bias in our data capture. Genetic associations be-
tween ethnicity and RA severity have been described
previously [23, 24]. The HLA-DR4 gene has been strong-
ly correlated with both seropositivity, disease severity
and treatment response among White patients, but far
less is known for other ethnic groups [25, 26].
Environmental or dietary exposures may be relevant, as
alcohol consumption has been shown to be protective
[27], and alcohol consumptions varies across ethnic
groups [28]. Smoking is an established risk factor for in-
cident disease, disease severity and worse treatment re-
sponse [29]. However, in our analyses, we were able to
adjust for most of these factors, and the impact on the
association between ethnicity and remission remained
significant.

We considered whether comorbidity burden could be
contributing to observed differences. Non-White patients
had fewer comorbidities overall. Given that comorbidity
would, if anything, correspond with worse outcomes,
this is unlikely to be an explanation for differences in re-
mission rates in our study.

We observed differences in the provision of disease
education, having a treatment target set and accessingT
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emergency services in the Mixed and Other group com-
pared with White patients. This may have occurred be-
cause of the availability of language- and culture-
appropriate educational material. When educating
patients who attend early RA services, individual
approaches that consider cultural diversity need to be
adopted [30]. It has been reported previously that
patients diagnosed with early RA from ethnic minorities
have more limited access to education materials in non-
English languages [8, 31]. When translations are avail-
able, difficulties in effective communication linked to
culture or educational background can persist.
Recognizing the impact of early disease experiences on
long-term outcomes may be particularly relevant to
patients from ethnic minority backgrounds who develop
RA [32]. Interventions such as Apni Jung (our fight
against RA) may have helped South Asian patients, but
similar resources are not available for other ethnic
groups [33].

White patients were more likely to be treated with MTX
in their initial DMARD regimen. This could be part of the
explanation for observed differences in remission rates.
MTX is a recommended first-line treatment for most
patients diagnosed with RA [34]. The decision to com-
mence a particular regimen will depend upon shared
decision-making between the clinician and patient. It is
relevant that in our data, there was evidence that
patients of non-White ethnicity were less likely to have a
treatment target set, which is a surrogate for successful
shared decision-making. Other researchers have also
observed differences in shared decision-making across
ethnicities, with clinicians advocating different treatments
based upon ethnicity [35, 36].

A major strength of this study is the large sample size,
with representation from most rheumatology departments
in England and Wales. Patients of ethnic minority
accounted for 14% in NEIAA and this is representative of
the UK population, based upon the latest ONS report
[37]. Our study also has important limitations. First, we
must acknowledge that there is likely to be sampling bias
in our data collection method. The NEIAA is a mandated
national audit programme, but not all trusts return audit
data [18]. There is evidence that the return of audit data
is directly correlated with centre-level performance [38],
and so it is likely that we are missing information on
patients in centres where barriers to care may be greater.
In addition, we are also making analyses that divide eth-
nicity into very broad categories; some based upon skin
colour (White and Black), while others are based upon
enormous geographic areas (Asian). While the nomencla-
ture has a long history, it hinders more granular under-
standing of how culture interplays with health outcomes.
Some evidence suggests that it is culture and social
determinants that are the major drivers of differential
health outcome, rather than genetics and skin colour [39].

A relationship between social deprivation and disease
remission has been shown [40]. Our previous study in
early RA reported that patients living in more deprived
areas were less likely to achieve remission [3]. Social de-
privation is inextricably intertwined with ethnicity in many
parts of the UK, and addressing this is one of the major
focuses of the NHS long-term plan [4].

Finally, we did not capture information on adherence.
Evidence suggests that negative beliefs about treatments
and illness perception are related to non-adherence to
treatment [41]. Ethnic minorities are more likely to have
negative views about DMARDs and RA compared with
White patients [9]. It has been reported that non-
adherence to DMARDs in South Asian patients for ex-
ample has been associated with dissatisfaction about
DMARD mechanisms of action and potential adverse
events [42, 43].

Conclusion

The difference between equality and equity within the
NEIAA cohort is an important finding that must be high-
lighted. Process measure performance suggests that

FIG. 3 Associations between ethnicity and disease remis-
sion at three months

Logistic regression coefficient plots demonstrating the
relationship between ethnicity and disease remission
(based on DAS28) in three months in patients with con-
firmed EIA diagnoses. White patients were used as the
reference group. All models were clustered by England
and Wales Hospital Trust codes (clustered standard
errors were estimated to account for within-centre corre-
lations). The confounder-adjusted model was adjusted
for age, gender, smoking, comorbidities, DAS28 at base-
line, seropositivity for RF or CCP. Data are presented as
odds ratios and 95% CIs. CCP: anti-citrullinated c-pep-
tide antibody; DAS28: disease activity score for 28 joints;
EIA: early inflammatory arthritis.
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there is equality in provision of care at the start, but the
outcomes highlight an imbalance in equity. Disease re-
mission after three months was different between groups
in our cohort. Differences in use and uptake of care may
explain our results, or this could be the result of genetics
and/or cultural factors. Although equality and equity both
promote fairness, equality is achieved through treating
all patients the same regardless of need, while equity is
accomplished through treating people differently accord-
ing to need. Understanding this difference is the key to
delivering the best care for all and closing the health gap
for patients diagnosed with RA.
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