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Abstract

Background Rheumatoid arthritis (RA) is often preceded by symptomatic phases during which classification criteria
are not fulfilled. The health burden of these “at-risk” stages is not well described. This study assessed health-related
quality of life (HRQoL), function, fatigue and depression in newly presenting patients with clinically suspect arthralgia
(CSA), unclassified arthritis (UA) or RA.

Methods Cross-sectional analysis of baseline Patient-Reported Outcome Measures (PROMs) was conducted in
patients from the Birmingham Early Arthritis Cohort. HRQoL, function, depression and fatigue at presentation
were assessed using EQ-5D, HAQ-DI, PHQ-9 and FACIT-F. PROMs were compared across CSA, UA and RA and with
population averages from the HSE with descriptive statistics. Multivariate linear regression assessed associations
between PROMs and clinical and sociodemographic variables.

Results Of 838 patients included in the analysis, 484 had RA, 200 had CSA and 154 had UA. Patients with RA reported
worse outcomes for all PROMs than those with CSA or UA. However, “mean EQ-5D utilities were 0.65 (95%Cl: 0.61 to
0.69) in CSA, 0.61 (0.56 t0 0.66) in UA and 0.47 (0.44 to 0.50) in RA, which was lower than in general and older (=65
years) background populations.”In patients with CSA or UA, HRQol was comparable to chronic conditions such

as heart failure, severe COPD or mild angina. Higher BMI and older age (= 60 years) predicted worse depression
(PHQ-9:-2.47 (-3.85 to -1.09), P<0.001) and fatigue (FACIT-F: 5.05 (2.37 to 7.73), P<0.001). Women were more likely

to report worse function (HAQ-DI: 0.13 (0.03 to 0.21), P=0.01) and fatigue (FACIT-F: -3.64 (-5.59 to -1.70), P< 0.001),

and residents of more deprived areas experienced decreased function (HAQ-DI: 0.23 (0.10 to 0.36), P=0.001), greater
depression (PHQ-9: 1.89 (0.59 to 3.18), P=0.004) and fatigue (FACIT-F: -2.60 (-5.11 to 0.09), P=0.04). After adjustments
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for confounding factors, diagnostic category was not associated with PROMs, but disease activity and polypharmacy
were associated with poorer performance across all PROMs.

Conclusions Patient-reported outcomes were associated with disease activity and sociodemographic characteristics.

Key messages

Patients presenting with RA reported a higher health burden than those with CSA or UA, however HRQoL in the
pre-RA groups was significantly lower than population averages.

The development of RA is often preceded by symptomatic phases in which patients do not yet fulfil classification
criteria for RA. This study confirms a significant negative impact of symptoms on patient functioning and health-
related quality of life in those newly presenting with clinically suspect arthralgia, unclassified arthritis, and RA.
Patient burden was associated with measures of disease activity and patient characteristics, and was comparable
to serious conditions such as angina, chronic obstructive pulmonary disease and heart failure. Further studies are
needed to establish if patients in symptomatic at risk of RA phases may benefit from pharmacological and non-
pharmacological interventions to reduce symptom impact and improve quality of life.

Keywords Patient-reported outcomes measures, Rheumatoid arthritis, Unclassified arthritis, Clinically suspect
arthralgia, Undifferentiated arthritis, Pre-RA stages, Functional status, Health related quality of life, Fatigue, Depression

Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory
joint disease characterised by synovitis, joint destruction,
disability, comorbidity and reduced life expectancy [1]. It
has a prevalence of 0.5-1% in the UK population and is
2—4 times more common in women than men [2].

RA can be preceded by phases in which patients have
inflammatory joint symptoms (with or without clinically
apparent synovial swelling) but during which they do
not yet fulfil classification criteria for RA. These phases
include clinically suspect arthralgia (CSA, symptoms
associated with inflammatory arthritis but without clini-
cally apparent synovitis) [3], and unclassified arthritis
(UA, clinically apparent synovitis not yet fulfilling criteria
for RA or other classifiable forms of arthritis).

Early treatment of RA improves clinical outcomes,
including disease activity measures and joint damage
[4] and is a key element of treatment guidelines [5]. The
stages of disease preceding the development of classifi-
able RA (also referred to as ‘at-risk’ phases) [6] similarly
present opportunities for therapeutic intervention [7,
8]. Most studies assessing the impact of interventions in
these ‘at-risk’ phases have assessed impacts on progres-
sion to RA. However, interventions in at-risk phases may
also benefit patients by modifying risk factors and/or
improving symptoms [9].

In order to understand the scope for intervention
in symptomatic at-risk phases, it is important to gain a
comprehensive understanding of the impact of early
symptoms on functioning and quality of life. Subjec-
tive perceptions of health status can be captured via
patient-reported outcome measures (PROMs), which
can quantify symptoms, functional ability and general
health status. The impact of RA on PROM:s is well under-
stood, and PROMs are included in the core set of mea-
sures for RA clinical trials [10, 11]. However, the extent

to which PROMs are impacted in pre-RA phases is less
clear. Therefore, the aims of this study were (i) to com-
pare PROM scores across patients newly presenting with
CSA, UA or RA; (ii) to compare HRQoL reported by
patients in these groups with population averages; and
(iii) to identify demographic and clinical factors associ-
ated with function, HRQoL, fatigue and depression in
these patients.

Methods

Patient population

This is a cross-sectional analysis of baseline data from the
Birmingham Early Arthritis Cohort (BEACON). BEA-
CON recruits adult patients (=18 years) who are naive to
conventional synthetic disease-modifying anti-rheumatic
drug (DMARD) therapy and present with either clinically
apparent synovitis of >1 joint or symptoms suggestive of
inflammatory arthritis (e.g., morning stiffness, periph-
eral joint pain, a history of previous joint swelling) in the
absence of clinically apparent joint swelling. Patients with
symptoms solely due to degenerative joint disease are
excluded. Participants are recruited from Sandwell and
West Birmingham NHS Trust (SWB), University Hos-
pitals Birmingham NHS Foundation Trust (UHB), and
the Modality Partnership. Ethical approval was obtained
from the West Midlands — Black Country Research Eth-
ics Committee (Ref 12/WM/0258) and all participants
gave written informed consent.

A diagnosis was assigned to each participant follow-
ing their initial clinical assessment. The current analysis
included participants with a diagnosis of CSA, UA or RA
between 2013 and 2020. Diagnosis of RA required fulfil-
ment of 1987 ACR criteria [12] or 2010 ACR/ EULAR cri-
teria [13]; a diagnosis of CSA was applied where patients
presented with symptoms which, in the opinion of a con-
sultant rheumatologist, were suggestive of inflammatory
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arthralgia at risk of the development of RA (e.g., morning
stiffness, peripheral joint pain, a history of previous joint
swelling) in the absence of clinically apparent joint swell-
ing [3]. Patients with UA had clinically apparent synovitis
at initial assessment but did not fulfil classification crite-
ria for another inflammatory condition (e.g. RA, psoriatic
arthritis, spondyloarthritis, systemic lupus erythemato-
sus, gout, pseudogout, reactive arthritis). Patients with
other forms of arthritis or who provided no PROMs
assessment were excluded from this analysis. The objec-
tives of the analysis were determined in collaboration
with three patient research partners with a diagnosis of
RA who reviewed a description of the cohort, the items
included in the PROMs, a summary of the data available
and a list of potential analytic approaches.

Demographics and clinical assessment

Data collected at the initial assessment included clini-
cal observations, laboratory findings, demographic
data, current medication, and PROMs. Body mass index
(BMI) was calculated from weight (kg) and height (m)
and was categorised as: underweight and normal weight
(<25 kg/m?), overweight (25-30) and obese (>30). Age
was categorised into 18-39, 40-49, 50-59, and =60
years old. For this analysis, ethnicity data were classi-
fied as White, Asian, and other, reflecting the major eth-
nic groups in the area. Smoking status was categorised
as current smoker, previous smoker and never smoker.
Based on the patient’s residence address, a value of the
quintile of the Index of Multiple Deprivation (IMD) [14]
was assigned, with a larger number indicating a lower
level of deprivation. The middle category (3rd quintile of
IMD), reflecting average levels of deprivation, was used
as a reference for the linear regression analysis.

Antibody status was recorded as positive if either rheu-
matoid factor (RF) or anti-cyclic citrullinated peptide
(anti-CCP) antibodies were present at the time of first
assessment. The Disease Activity Score 28 (DAS-28)
was calculated using the C-reactive protein (CRP) for-
mula [15] and categorised as remission (<2.6), low (=2.6
to <3.2), moderate (>3.2 to <5.1), and high (>5.1) dis-
ease activity [16]. The number of medications used was
stratified into <5 and =5, based on the most commonly
applied definition of polypharmacy [17]. Over-the-coun-
ter, topical, herbal, homoeopathic and non-prescribed
supplements were excluded.

Patient reported outcome measures
Study participants completed a range of PROMs at the
baseline visit:

HAQ-DI
The Stanford Health Assessment Questionnaire Dis-
ability Index (HAQ-DI) was specifically developed for
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the assessment of disability in patients with RA. Patients
report the level of difficulty they have in performing cer-
tain activities in each of eight functional domains. A Lik-
ert scale is used, ranging from 0 (no difficulty) up to 3
(cannot be done at all). Additional scores reflect the use
of aids and devices. The final score is the mean of scores
of all categories with a range between 0 (best state) and 3
(worst state). HAQ-DI is not computed if the patient did
not have scores for at least six categories. HAQ-DI has
been shown to be reliable and valid in different languages
and contexts [18, 19].

EQ-5D
Health-Related Quality of Life (HRQoL) data were col-
lected using EQ-5D, a standardised instrument measur-
ing generic health status. EQ-5D comprises two distinct
self-report elements: (i) the health profile: a patient’s self-
reported health status on five health dimensions (mobil-
ity, self-care, usual activities, pain and anxiety), and (ii)
EQ-VAS: a patient’s rating of overall health on a scale
from 0 (worst possible) to 100 (best possible health). It
is accompanied by a ‘value set’ (also known as ‘utilities’)
which reflects the preferences of the general public in a
specific population [20]. Utilities can have values from
1 (best health) through 0 (state of health equivalent to
death) to the worst state imaginable, which is represented
by negative values as it is perceived as a state worse than
death.

EQ-5D data were initially collected in the cohort using
a 3-level instrument (EQ-5D-3L). This was subsequently
replaced by a 5-level instrument (EQ-5D-5L), resulting in
approximately a third of the cohort data being assessed
with the later version. For the combined analysis, the
5-level data were mapped into the original 3-level utility
values [21, 22].

PHQ-9

Depression was measured with Patient Health Ques-
tionnaire-9 (PHQ-9), a unidimensional depression scale
derived from PHQ [23]. A review of the instrument in
general, medical, diverse, and rheumatological popula-
tions revealed good reliability [24]. It consists of nine
items, each of which is scored 0 to 3, indicating the
degree of severity (0 - not at all, 1 - several days, 2 - more
than half of the days, or 3 - nearly every day), providing a
0 to 27 severity score. To assess the prevalence of depres-
sion, PHQ-9 scores were grouped as 0—4 no depression,
5-9 mild depression, and > 10 moderate to severe depres-
sion [23].

FACIT-F

Evaluation of fatigue in arthritis patients was endorsed
by the Outcome Measures in Rheumatology consor-
tium [25]. Fatigue was measured using a unidimensional
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scale, Functional Assessment of Chronic Illness Therapy
— Fatigue (FACIT-F), originally developed for oncol-
ogy patients with anaemia but subsequently used across
a range of chronic illnesses [26]. The measurement cov-
ers physical, functional and emotional fatigue as well as
social consequences of fatigue. FACIT-F consists of 13
questions rated on a scale of 0-4 (0 — Not at all, 1 — A
little bit, 2 — Somewhat, 3 — Quite a bit, 4 — Very much).
The final score ranges from 0 to 52, with scores for each
of the answers calculated according to the FACIT-F-
specific algorithm. When there are missing data, prorat-
ing formula ([Sum of item scores] x [N of items] / [N of
items answered]) is used as long as more than 50% of the
items are answered. Higher scores indicate a lower level
of fatigue [27].

Statistical analysis

Descriptive statistical analyses were performed on com-
plete case data, defined as data available to perform each
individual analysis. Continuous data were presented as
means and 95% confidence intervals (CI), and categori-
cal data as counts and proportions. Univariate subgroup
analyses were performed using t-tests when two groups
were compared and ANOVA when there were three or
more categories. Post-hoc analysis comparing multiple
categories pairwise was conducted applying Bonfer-
roni correction. The correlations between the PROMs of
interest were explored by calculating Pearson product-
moment correlation coefficient.

A comparison of the HRQoL of diagnostic subgroups
with other populations was visualised with a forest plot.
The comparison groups encompassed general popula-
tion data from the Health Survey for England (2017) and
subgroups of participants aged 65 years or older and with
other common chronic diseases, namely chronic obstruc-
tive pulmonary disease (COPD: mild and severe) [28],
angina (mild and severe) [29] and heart failure [30].

The univariate analysis was performed independently
for each PROM for all factor variables of interest. Vari-
ables with P>0.1 were removed from the multivariable
model in a backward selection approach, except for diag-
nosis, which was the variable of interest. The selection
of dependent variables was assessed with the likelihood
ratio test. Next, the multivariate multiple linear regres-
sion model, simultaneously accounting for the correla-
tions between the PROMs, was built using significant
variables in at least one of the multivariable models. All
analyses were performed using Stata 16.1 (StataCorp
LLC, USA). Statistical significance was assumed where
P<0.05.
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Results

898 patients in the BEACON cohort had a baseline diag-
nosis of CSA, UA or RA. Sixty of these patients were
excluded as they did not have any PROM data recorded
at baseline. The characteristics of excluded patients were
largely similar than that of the remaining in the cohort,
except for some differences in ethnicity, BMI and diag-
nosis (Supplementary File, Table 1). The final study group
consisted of 838 DMARD-naive patients diagnosed with
either CSA, UA or RA, further reduced in individual
analyses due to missing or incomplete outcome data — by
13 (1.5%) in HAQ-DI, 118 (14.1%) in EQ-5D, 26 (3.1%) in
FACIT-F and 8 (1.0%) in PHQ-9. Missingness in HAQ-
DI, FACIT-F and PHQ-9, ranging between 1 and 3.1%,
was assumed unsubstantial. Comparison of patient char-
acteristics with and without valid EQ-5D utilities showed
no significant differences between the subgroups (Sup-
plementary File, Table 2).

Demographic and clinical characteristics with respect to
diagnosis

The demographic and clinical characteristics of the study
group are presented in Table 1. Patients in at-risk of RA
stages constituted nearly half of the study group (23.9%
[#=200] with CSA and 18.4% [n=154] with UA); the
remaining patients had RA (57.8%, n=484). There were
twice as many women as men, and 66.2% were White.
45.3% of patients were living in the areas of the first quin-
tile of IMD (i.e. of highest deprivation). Nearly half never
smoked (48.0%), and 22.9% were regularly taking five or
more medications.

As expected, diagnostic subgroups differed in the level
of disease activity. Over a third of patients with CSA were
in DAS-28 remission, while this was the case only in 2.9%
of patients with RA. Similarly, only three patients with
CSA had a DAS-28 score of >5.1, whilst nearly a half of
those with RA did. There were also significant differences
in the proportions of patients with positive antibodies, on
polypharmacy and across the categories of duration of
symptoms (Table 1).

Health state assessment by diagnosis

On average, patients with RA had lower functional sta-
tus, HRQoL, and worse fatigue and depression than
those with CSA or UA. Table 2 presents the mean values
of all four PROM measures across the diagnostic groups.
There were statistically significant differences between
the means, with the RA group consistently having worse
outcomes than both CSA and UA groups for all four
PROMs (P<0.001 for any pairwise comparison with the
RA group), while there were no significant differences
between CSA and UA. The prevalence of moderate-to-
severe depression was 48% for patients with RA, 32% for
those with CSA, and 27% for those with UA.
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Table 1 Baseline characteristics of study patients, total and by diagnosis subgroups
Baseline diagnosis P value Total
CSA (n=200) UA (n=154) RA (n=484) (838, 100%)
n (%) n (%) n (%)
Female 148(74.0) 87(56.5) 329(68.0) 0.002 564(67.3)
Age
18-39 74(37.0) 36(23.5) 87(18.0) <0.001 197(23.6)
40-49 64(32.0) 42(27.5) 76(15.8) 182(21.8)
50-59 39(19.5) 36(23.5) 143(29.7) 218(26.1)
>60 23(11.5) 39(25.5) 176(36.5) 238(28.5)
Ethnicity
White 128(66.0) 97(65.1) 317(66.6) 04 543(66.2)
Asian 44(22.7) 26(17.4) 92(19.3) 162(19.8)
Other 22(11.3) 26(17.4) 67(14.1) 115(14.0)
BMI
<25 l<g/m2 54(28.3) 39(26.4) 138(30.0) 0.7 231(28.9)
25-30 l<g/m2 71(37.2) 57(38.5) 154(33.5) 282(35.3)
>30 kg/m2 66(34.6) 52(35.1) 168(36.5) 286(35.8)
Smoking status
Never 104(52.3) 75(49.0) 221(45.9) 0.5 400(48.0)
Current 38(19.1) 33(21.6) 102(21.2) 173(20.7)
Previous 57(28.6) 45(29.4) 159(33.0) 261(31.3)
IMD quintile
1st (most deprived) 85(42.7) 64(41.6) 230(47.6) 0.5 379(45.3)
2nd 42(21.1) 33(214) 107(22.2) 182(21.8)
3rd 37(18.6) 36(23.4) 76(15.7) 149(17.8)
4th 20(10.1) 14(9.1) 34(7.0) 63(8.1)
5th (least deprived) 15(7.5) 7(4.5) 36(7.5) 58(6.9)
DAS-28
Remission (<2.6) 72(36.6) 41(27.0) 14(2.9) <0.001 127(15.4)
Low (=2.61t03.2) 42(21.3) 31(204) 24(5.0) 97(11.7)
Moderate (=3.2to <5.1) 80(40.6) 71(46.7) 214(44.9) 365(44.2)
High (>5.1) 3(1.5) 9(5.9) 225(47.2) 237(28.7)
Positive antibodies 87(43.5) 18(11.7) 318(65.7) <0.001 423(50.5)
Duration of symptoms
<13 weeks 28(14.0) 40(26.5) 124(25.8) 0.002 192(23.1)
13-26 weeks 55(27.5) 40(26.5) 118(24.5) 213(25.6)
27-52 weeks 52(26.0) 28(18.5) 127(26.4) 207(24.9)
>53 weeks 65(32.5) 43(28.5) 112(23.3) 220(26.4)
Polypharmacy
>5 medications 31(15.5) 28(18.2) 133(27.5) 0.001 192(22.9)

CSA: clinically suspect arthralgia, UA: unclassified arthritis, RA: rheumatoid arthritis, HAQ-DI: severity of disability (increasing), EQ-5D: quality of life (increasing),
FACIT-F: fatigue (decreasing), PHQ-9: severity of depression (increasing), BMI: Body Mass Index, IMD: Index of Multiple Deprivation, DAS: Disease Activity Score

To give context to the HRQoL burden in patients at
risk of, or with newly presenting RA, the mean EQ-5D
scores in diagnostic groups were compared with the gen-
eral population and other long-term conditions (Fig. 1).
HRQoL across all diagnoses was significantly lower for
this cohort than in the Health Survey for England (HSE)
population as a total or in a subgroup of participants aged
over 65 years. HRQoL in patients with CSA and UA was
greater than in those with RA or severe angina and was
comparable to patients diagnosed with severe COPD,
mild angina or heart failure.

Associations of the severity of outcomes with clinical and
demographic factors

Multivariate analyses were conducted to assess the asso-
ciations between PROMs (disability, HRQoL, depression
and fatigue) with clinical and demographic character-
istics; the final model is presented in Table 3. Increased
functional disability was associated with female sex, older
age, obesity, living in areas with lower quintiles of social
deprivation, increased disease activity and polypharmacy.
HRQoL was associated with increased disease activity
and polypharmacy. The severity of depression (PHQ-9)
increased with older age, increasing BMI, living in areas



Torlinska et al. BMC Musculoskeletal Disorders (2024) 25:307

Page 6 of 11

Table 2 Average values of patient-reported outcome measures in patients with clinically suspect arthralgia (CSA), unclassified arthritis
(UA), and rheumatoid arthritis (RA). HRQoL: health-related quality of life

CSA UA RA P value Post-hoc significant relationship*
Functional status 0.69 (0.60, 0.78) 0.77 (0.66,0.88) 1.27(1.20,1.34) <0.001 RA, CSA (<0.001)
(HAQ-DI) RA, UA (<0.001)
HRQoL 0.65 (0.61,0.69) 0.61 (0.56, 0.66) 0.47 (0.44,0.50) <0.001 RA, CSA (<0.001)
(EQ-5D) RA, UA (<0.001)
Fatigue 335(31.8,352) 34.9(33.1,36.8) 28.7 (27.4,29.9) <0.001 RA, CSA (<0.001)
(FACIT-F) RA, UA (<0.001)
Depression 7.2 (6:4,80) 6.9(5.8,7.9) 10.0 (94, 10.6) <0.001 RA, CSA (<0.001)
(PHQ-9) RA, UA (<0.001)

HAQ-DI: increasing severity of disability, EQ-5D: increasing quality of life, FACIT-F: decreasing fatigue, PHQ-9: increasing severity of depression; * P-value calculated

applying Bonferroni correction

CSA
Unclassified Arthritis

Rheumatoid Arthritis

Total HSE

HSE aged 65+.

Mild COPD (stage 1)
Severe COPD (stage 4)
Mild angina

Severe angina

Heart failure

0 0.2 0.4

—— 0.65 (0.61, 0.70)

—_— 0.61(0.56, 0.64)

0.47 (0.44, 0.50)

- 0.88 (0.87, 0.89)

w 0.78(0.77,0.79)

—_—— 0.74 (0.68, 0.84)

—— 0.61(0.52, 0.65)

—— 0.61(0.58, 0.64)

0.45 (0.41, 0.49)

——t 0.60 (0.58, 0.62)
0.6 0.8 1

Fig. 1 Comparison of Health-Related Quality of Life (HRQoL) expressed as EQ-5D score. Blue triangle: mean EQ-5D in the study diagnostic subgroups;
blue circles: mean EQ-5D in the background general and condition-specific populations. Whiskers represent 95% confidence intervals. CSA: clinically
suspect arthralgia, HSE: Health Survey for England, COPD: chronic obstructive pulmonary disease

with the lowest quintile of social deprivation, increased
disease activity and polypharmacy. Fatigue (FACIT-F)
was associated with the female sex, increasing BMI, dis-
ease activity and polypharmacy. After adjusting for the
demographic and clinical factors, the diagnosis assigned
at baseline did not affect any of the studied PROM:s.
Antibody status, smoking, ethnicity, and duration of
symptoms were removed from the model as redundant
variables.

There were significant differences in the distribution
of DAS-28 between the diagnostic groups (Table 1).
Figure 2 illustrates the interplay between the diagnosis,
disease activity and the studied PROMs. It presents the
values of each PROM across all three diagnoses in the
DAS-28 strata. In line with the regression model, physi-
cal functioning, HRQoL, depression and fatigue were
not affected by the diagnosis but varied between DAS-28
states.

Discussion

This study explores functional impairment (HAQ-DI),
health-related quality of life (EQ-5D), depression (PHQ-
9), and fatigue (FACIT-F) in patients with CSA and UA,
constituting “at-risk” phases of RA, and in patients with
newly presenting RA [3]. All disease stages were associ-
ated with major negative impacts on patients’ function
and well-being, with RA associated with worse scores
for all studied PROMs. Comparison of HRQoL with
national survey averages revealed significant impairment
across all diagnostic subgroups. In CSA and UA, HRQoL
was comparable to multiple serious chronic conditions,
including severe COPD, mild angina, or heart failure.
Patients with RA at initial presentation reported HRQoL
comparable to severe angina.

Despite reports of a range of symptoms in the phases
preceding RA development [31, 32], there are limited
examples of assessments using PROMs in these groups.
The extent of functional disability identified in the pres-
ent study aligns with that found in a longitudinal study
of patients with CSA [33]. Interestingly, in those CSA
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Fig. 2 Patient Reported Outcome measures stratified by disease activity in diagnostic subgroups. CSA: clinically suspect arthralgia; UA: unclassified

arthritis; RA: rheumatoid arthritis

patients who progressed to develop clinical arthritis
within a year of follow-up, HAQ scores did not increase
between presentation with CSA and arthritis develop-
ment [34]. A previous study in the Netherlands also
reported similar levels of patient burden for CSA as for
RA [35].

The relationship between RA status and depression has
been shown to be bidirectional: patients with RA are at
increased risk of depression, and the incidence of RA is
higher in depressed than non-depressed individuals [36].
In patients with early RA, persistent depression and anxi-
ety were also linked with poorer health outcomes over
time and reduced treatment response [37]. However, the
prevalence of depression has not been well studied in the
phases preceding clinically apparent RA. Our findings
indicate a significant burden of depression in both CSA
and UA patients reflecting an unmet need.

Fatigue is an important feature of inflammatory arthri-
tis and is often described by those affected as one of their
most troublesome symptoms [38]. While fatigue is well
recognised in RA, it has not been well studied in CSA and

UA. The levels of fatigue reported by patients diagnosed
with CSA, UA and RA in this study were higher than
normative values for the general population [39], indicat-
ing increased fatigue in all three diagnostic groups. CSA
and UA scores corresponded to the 10-13 percentile of
normative data, and RA scores corresponded to the 7-8
percentile, demonstrating that fatigue in pre-RA stages
is only slightly less burdensome than in clinically estab-
lished RA.

Our analysis shows that, on an individual level, patient
function and well-being were not associated with base-
line diagnosis per se but were strongly affected by dis-
ease activity, polypharmacy, obesity and demographic
characteristics, including sex, older age, and social status.
BMI and, to a lesser degree, social status are modifiable
factors affecting patients’ function and well-being. The
findings confirm the results of previous studies report-
ing that unhealthy weight may further exacerbate mental
and physical impairments associated with arthralgia or
arthritis [40, 41]. Moreover, obesity has also been linked
to worse disease activity over follow-up [42-44]. Our
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data raise the possibility that management of obesity and
increased social support in the preclinical stages of the
condition may be associated with improved health and
well-being.

Our analysis of this large representative sample pro-
vides rich insight into important health inequalities.
Living in the most deprived areas was associated with a
worse functional state and severity of depression but not
with overall HRQoL or fatigue. This complements the
recent findings of the association of sociodemographic
factors with worse disease activity in RA, independently
of clinical measures [45]. Research from other countries
[46, 47] also links low socioeconomic status with worse
PROMs at baseline in patients with early inflammatory
arthritis. The inter-relationships between the variables
studies in this analysis are consistent with biopsychoso-
cial models of health and disease.

Our study shows that decreased functional status and
compromised health outcomes are reported in indi-
viduals at risk of RA. Studies of pharmacological inter-
vention in the at-risk stages should therefore assess the
impact of the intervention on these important patient-
reported outcomes. Furthermore, non-pharmacologi-
cal approaches, including self-management strategies,
are widely recognised in treating patients with RA
[48], improving a range of PROMs. The impact of such
approaches on patients with CSA and UA also needs to
be investigated.

Strengths and limitations
The main strength of this study is the broad range of vali-
dated PROMs, all endorsed by the American College of
Rheumatology for use in patients with rheumatic diseases
[24, 26, 49, 50], looking at different aspects of patients’
health. The large sample size allowed for complex analy-
sis with high external validity; the sample is socially and
demographically diverse and from a cohort with broad
inclusion criteria recruited from a diverse catchment area
of over 1 million people. Our study includes three major
groups often seen in new patient clinics and has impor-
tant clinical implications, providing insight into often
overlooked hidden disabilities, especially in those with
CSA where there is no joint swelling and the results of
laboratory investigations and imaging may be normal.
Limitations include the recruitment of CSA patients
based on clinical opinion. The more recently published
set of observations formalising the diagnosis of CSA
[3] could not be formally applied as many patients were
recruited before these criteria were published and not
all relevant variables were collected prior to the point at
which the criteria were published. Furthermore, in this
cross-sectional analysis, we are unable to relate patient-
reported burden at baseline to disease status at follow-up.
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It should also be noted that causal relationships cannot
be inferred from the observed associations.

Conclusions

Across clinically apparent at-risk stages of RA and in
newly presenting RA, patients experience a consider-
able health burden. Patient-reported function, HRQoL,
depression and fatigue were associated with disease
activity, polypharmacy, obesity, and demographic factors
such as sex, older age and deprivation.
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