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Abstract

Objective: Patients with clinically suspect arthralgia (CSA) are at risk for developing rheumatoid arthritis (RA). These patients often report joint
swelling while this is not objectified by physical examination. To explore the value of patient-reported swelling in CSA, we aimed to determine its
association with subclinical joint inflammation on imaging and RA development.

Methods: In two independent, similarly designed CSA cohorts from the Netherlands, symptomatic patients at risk for RA were studied. At base-
line, patients indicated whether they had experienced swelling in hand joints. Subclinical joint inflammation was assessed with MRI or US.
Patients were followed for inflammatory arthritis development.

Results: In total, 534 CSA patients from two independent cohorts were studied, and patient-reported swelling was present in 57% in cohort 1
and in 43% in cohort 2. In both cohorts patient-reported swelling was associated with subclinical joint inflammation. Using MRI, it associated
specifically with tenosynovitis (odds ratio [OR] 3.7 [95% CI: 2.0, 6.9]) and when using US with synovitis (OR 2.3 [95% CI: 1.04, 5.3]). CSA patients
with self-reported swelling at baseline developed arthritis more often, with hazard ratios of 3.7 (95% Cl: 2.0, 6.9) and 3.4 (95% CI: 1.4, 8.4) in co-
hort 1 and 2, respectively. This was independent of clinical predictors (e.g. morning stiffness), autoantibody positivity and US-detected subclinical
joint inflammation. However, when corrected for MRI-detected subclinical joint inflammation, self-reported swelling was no longer an indepen-
dent predictor.

Conclusion: Patient-reported joint swelling in CSA relates to subclinical joint inflammation and is an independent risk factor for RA development,
but it is less predictive than the presence of MRI-detected subclinical joint inflammation.

Keywords: clinically suspect arthralgia, rheumatoid arthritis, patient-reported joint swelling, magnetic resonance imaging, ultrasound.

Rheumatology key messages

* Patient-reported joint swelling in CSA patients is associated with the presence of subclinical joint inflammation detected with MRI or
ultrasound.

* CSA patients who experience joint swelling are more likely to develop arthritis during follow-up.

¢ Although patients with CSA have per definition no clinical arthritis, patient-experienced joint swelling is of prognostic relevance.

Introduction Previous research in early and established RA patients

Patients with clinically suspect arthralgia (CSA) are at risk to
develop rheumatoid arthritis (RA), but do not yet have clini-
cal arthritis. However, symptoms and functional limitations
in the CSA phase can be as serious as in RA patients [1-4]. In
addition to generally reported symptoms such as pain, morn-
ing stiffness and functional impairments, CSA patients often
report previously experienced joint swelling without having
clinical apparent arthritis at physical examination by a rheu-
matologist [3, 6].

showed a relation between self-reported joint swelling and
clinical arthritis, which could be helpful in, for example, tele-
monitoring, though the agreement at joint level between the
patients and rheumatologists was moderate [7-9]. In addi-
tion, the concordance between self-reported joint swelling
and ultrasound (US)-detected joint inflammation has been
shown to be poor in established RA patients [10]. In patients
at risk for RA, little research is performed on the value of
patient-reported swelling. For the development of the EULAR
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definition of CSA, which used clinical expertise as a reference,
patient-reported swelling was evaluated as one of the criteria.
Here, patient-reported swelling was of importance for the
rheumatologist, but it did not make it to the final criteria.
Based on expertise of a rheumatologist as a reference, self-
reported joint swelling was not considered as an independent
contributor to the concept of CSA [6]. One study investigated
the predictive value of patient-reported swelling in ACPA pos-
itive arthralgia patients, which showed that patient-reported
joint swelling was associated with an increased risk of inflam-
matory arthritis (IA) development [5]. To our knowledge, no
other studies have evaluated the association of patient-
reported joint swelling with subclinical joint inflammation in
CSA patients.

We aimed to explore the value of patient-reported swelling
in CSA patients. We hypothesized that CSA patients might ex-
perience swelling due to the presence of subclinical joint in-
flammation, which could increase the probability to develop
clinical arthritis. Therefore, we aimed to determine the associ-
ation between patient-reported swelling and the presence of
subclinical joint inflammation, assessed with MRI or US, and
to determine the risk of IA development if patients reported
joint swelling.

Methods
Cohort design

For this study two independent, but similarly designed CSA
cohorts were used (the CSA Leiden and CSA Rotterdam
cohorts). Both CSA cohorts have been described earlier [11,
12]. Inclusion and exclusion criteria were completely similar:
patients could be included if they had arthralgia of the small
joints (for <1 year) and the symptoms were, according to the
clinical expertise of the rheumatologist, suspected to progress
to RA over time. CSA was not considered if clinical arthritis
was already present or the arthralgia could be explained by
another disease. Patients were followed for 2 years for devel-
opment of TA, confirmed with joint swelling at physical exam-
ination by the rheumatologist. During follow-up, patients
were not treated with DMARDs or glucocorticoids. Follow-
up visits were scheduled at 4, 12 and 24 months, with addi-
tional visits in between if patients experienced an increase in
symptoms to assess whether they had developed IA. If patients
developed IA, the follow-up ended and patients were subse-
quently treated with DMARD:s following the treatment strat-
egy of the rheumatologist. All patients provided written
informed consent prior to inclusion. The study was conducted
in compliance with the Declaration of Helsinki. The research
protocol for the Leiden CSA cohort (P11.210) was approved
by the local Medical Ethical Committee of Leiden Den Haag
Delft. The research protocol for the Rotterdam CSA cohort
(MEC-2017-028) was approved by the local Medical Ethical
Committee of the Erasmus Medical Center (EMC).

Patients

For the current study, we included a total of 472 consecutive
CSA Leiden patients who were enrolled between April 2015
and May 2022. Patients included between 2012 and 2015
were not studied, since self-reported swelling was only in-
cluded in the questionnaires from 2015 onwards. From the
472 included patients, 39 (8%) did not answer the question.
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In the Rotterdam CSA cohort a total of 132 patients were
included from May 2017 onwards. Thirty-one patients (23%)
did not answer the question about self-reported swelling.

Sensitivity analysis showed no clinically relevant differences
between patients who did or did not answer the questionnaire
for both cohorts (Supplementary Table S1, available at
Rbheumatology online).

Self-reported joint swelling

In both cohorts, patients filled out online questionnaires con-
cerning their symptoms at baseline. One of the questions was:
‘Have you ever experienced joint swelling in one of the hand
joints?” This was a question to the patient and was thus inde-
pendent of the physical examination by the rheumatologist.

Detection of subclinical joint inflammation

Subclinical joint inflammation at baseline was assessed with
MRI in the CSA Leiden cohort and with US in the CSA
Rotterdam cohort.

MRI

All patients, included between 2015 and June 2021, under-
went a unilateral contrast-enhanced 1.5T MRI of the hand
(metacarpophalangeal [MCP] joints 2-5 and wrist) with the
most symptoms, or the dominant side if symptom severity
was symmetrical. In total 352 MRI scans were made. Details
on MRI scanning and scoring are present in Supplementary
Data S1 and S2, available at Rbheumatology online. MRIs
were evaluated for synovitis, tenosynovitis and osteitis
according to the method of the Rheumatoid Arthritis MRI
scoring system (RAMRIS) and Haavardsholm and summed
as total MRI inflammation score [13, 14]. All MRIs were
scored blinded for clinical data. If there were any inflamed tis-
sues present, the MRI was positive for subclinical joint in-
flammation. Synovitis, osteitis or tenosynovitis were only
present if they were scored in a severity that was present at
the same location in <5% of age-matched healthy controls
[15, 16]. Inter- and intrareader intraclass correlation coeffi-
cients were >0.90, as published earlier [17].

us

At baseline, 100 patients underwent an US of the joints of
both hands (MCP joints 25, proximal interphalangeal [PIP]
joints 2-5 and wrist). The presence of subclinical synovitis
and tenosynovitis (grey scale [GS] and/or power Doppler
[PD]) was scored according to the latest developed EULAR-
OMERACT-scoring method and ranged from 0 to 3 [18, 19].
Subclinical joint inflammation was defined as GS >2 and/or
PD >1 for the presence of synovitis and/or tenosynovitis.
Details on US performance and scoring are available in
Supplementary Data S3, available at Rheumatology online.

Statistical analyses

The association between subclinical joint inflammation and
self-reported swelling was studied cross-sectionally using uni-
variable logistic regression models. Univariable models, which
included binary variables for the presence of subclinical joint
inflammation, were used to detect a possible association. For
MRI, this was the sum of synovitis, tenosynovitis and osteitis
(only positive if scored in a severity that was present in <5%
of the age-matched healthy controls in that specific location,
see Supplementary Data S2). For US, this was the sum of sy-
novitis scores (GS and/or PD) and tenosynovitis scores (GS
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and/or PD) (corrected and dichotomized as above described).
Patient-reported swelling could have different associations
with the different subclinically inflamed tissues. To evaluate
independency, additional multivariable analyses were per-
formed. For US, also GS and PD were studied separately as it
is known from earlier research that PD and GS can be differ-
ently associated with IA development [20, 21]. As a sensitivity
analysis, we repeated the abovementioned analyses including
subclinical joint inflammation from only the hand joints
(MCP joints [MRI] and MCP and PIP joints [US]), but not the
wrist joints, as patients were only asked about swelling of the
hand joint (without further specification).

The risk of self-reported swelling and IA development was
studied with Cox proportional hazard regression analyses.
Time to IA was the time from inclusion to the date of first de-
tection of IA. Patients who did not develop IA were censored
at their last study visit or after 2 years’ follow-up. In addition,
hazard ratios (HRs) were also calculated for the risk of RA
development. RA was defined as fulfilling the 1987 and/or
2010 criteria [22, 23].

To assess the value of patient-reported swelling in respect
to current predictors for IA development in the CSA phase,
patient-reported swelling was tested in multivariable Cox re-
gression models. Thus we aimed to study the prognostic value
of patient-reported swelling, but we did not aim to identify or
develop and validate a prediction model. In order to prevent
overfitting of the multivariable model (by adding too many
variables relative to the number of events), we aimed to re-
strict the selection of variables. Therefore, we analysed
whether associated variables, known from previous research,
were independently predictive for IA development, namely
age, sex, morning stiffness, positive squeeze test, onset of
symptoms in small joints, tender joint count (TJC), ACPA sta-
tus, CRP levels, RF status and subclinical joint inflammation
detected with MRI and US [5, 24, 25]. To make implementa-
tion possible in different outpatient clinic settings, the inde-
pendency of patient-reported swelling was presented in three
different models (‘clinical’, ‘additional laboratory’ and ‘addi-
tional imaging’ models) using a stepwise forward algorithm.
The predictors were applied in the multivariable models only
when there was an association in the univariable analysis.
These models were constructed based on the CSA Leiden co-
hort and subsequently used in the CSA Rotterdam cohort, but
without sex and age to avoid overfitting in the CSA
Rotterdam models.

The number of patients varied per analysis due to less avail-
ability of the MRI scanner due to logistical reasons. Number
of patients are indicated in each table and figure. P-values
<0.05 were considered statistically significant. All statistical
analyses were performed using Stata 17.0 (StataCorp, College
Station, TX, USA).

Results
Patients

In the CSA Leiden cohort, 79% of the patients were female
with a mean age of 44 years and a median tender joint count
of 4. These baseline characteristics were comparable in the
CSA Rotterdam cohort (Table 1). In total, 245 (57%) patients
from the CSA Leiden and 43 (43%) from the CSA Rotterdam
cohort reported swelling in one of the hand joints at baseline.

Table 1. Baseline characteristics of the CSA Leiden cohort and CSA
Rotterdam cohort

CSA Leiden CSA Rotterdam

(n=433) (n=101)
Female sex, 1 (%) 340 (79) 78 (77)
Age, mean (s.D.), years 44 (13) 45 (12)
Symptom duration, median (IQR), weeks 19 (10-48) 19 (12-32)
Positive squeeze test hand, 7 (%) 177 (42) 34 (34)
Morning stiffness >60 min, 7 (%) 65 (18) 19 (22)
Start of symptoms in small joints, 7 (%) 391 (93) 85(93)
TJC68, median (IQR) 4(2-9) 3(0-7)
CRP, median (IQR) 3.0 (1.9-4.1) 3.0 (1.0-4.0)
RF positive, 7 (%) 81 (19) 25 (26)
ACPA positive, 7 (%) 58 (14) 25(25)

CSA: clinically suspect arthralgia; IQR: interquartile range; TJC68: tender
joint count of 68 joints.

Self-reported swelling and subclinical joint
inflammation

In the CSA Leiden cohort, 117 patients (33%) had an MRI
scan positive for subclinical joint inflammation. Patient-
reported swelling was associated with the presence of subclin-
ical joint inflammation detected with MRI (OR 2.7 [95% CI:
1.7, 4.4]; Fig. 1A). Of the separate inflamed joints tissues, te-
nosynovitis had the strongest association (OR 3.7 [95% CI:
2.0, 6.9]; Fig. 1A). After correction for synovitis and osteitis,
only MRI-detected tenosynovitis was independently associ-
ated with self-reported swelling (OR 3.3 [95% CI: 1.7, 6.5];
Table 2). Absolute numbers of patients with and without
reported joint swelling in the presence of subclinical MRI-
detected joint inflammation are presented in Supplementary
Table S2, available at Rheumatology online.

Of all Rotterdam CSA patients, 49 (49%) had a positive US
for one of the joints or tendons assessed. Although statistically
non-significant, there was a positive association between
patient-reported swelling and subclinical joint inflammation
detected with US (OR 1.9 [95% CI: 0.9, 4.3]; Fig. 1B). This
correlation was the strongest and statistically significant for US
positivity for GS (OR 2.4 [95% CI: 1.1, 5.6]) and US-detected
synovitis (OR 2.3 [95% CI: 1.04, 5.3]; Fig. 1B). The correla-
tion of patient-reported swelling with GS remained present af-
ter correction for PD (OR 2.4 [95% CI: 0.94, 6.1]), and the
correlation of patient-reported swelling US-detected synovitis
remained significant after correction for tenosynovitis (OR 2.4
[95% CI: 1.0, 5.9]) (Table 2). Absolute numbers of patients
with and without reported joint swelling in the presence of sub-
clinical US-detected joint inflammation are presented in
Supplementary Table S2, available at Rheumatology online.

In addition, analyses were repeated with only MCP-joints for
MRI and with MCP and PIP joints for US. In the Leiden CSA
cohort, the relation between patient-reported swelling in the
hand joints was somewhat stronger if the wrist was incorpo-
rated (OR 2.7 [95% CI: 1.7, 4.4] vs 2.0 [95% CI: 1.2, 3.5]
without the wrist). In the Rotterdam cohort, the relation be-
tween patient-reported swelling and subclinical joint inflamma-
tion detected with US was slightly lower with the wrist included
(OR 1.9 [95% CI: 0.86, 4.3] vs 2.7 [95% CL: 1.2, 6.1];
Supplementary Table S3, available at Rheumatology online).

Patient-reported swelling and IA development

In the Leiden CSA cohort, median follow-up duration was
21 months (interquartile range [IQR] 5.7-26). IA developed
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Figure 1. Univariable odds ratios for the presence of subclinical joint
inflammation in patients with reported joint swelling. (A) Patients
evaluated with MRI from the CSA Leiden cohort (n=352). (B) patients
evaluated with US from the CSA Rotterdam cohort (n=100). MRI was
scored positive only if <56% of the age-matched healthy volunteers had
inflammation on a specific joint/tissue. US was scored positive if GS was
>2 or PD was >1. US GS indicates whether a patient had only GS > 2 in
at least one joint; US PD indicates whether a patients had only PD > 1 in
at least one joint. Odd Ratios based on univariate analysis (also see
Supplementary Table S3, available at Rheumatology online). GS: grey
scale; PD: power Doppler

Table 2. Multivariable odds ratios for patient-reported swelling and
subclinical inflamed tissues detected with MRI (A) or US (B)

Odd ratio (95% CI)

A, MRI
Tenosynovitis 3.3(1.7,6.5)
Synovitis 1.1(0.57,2.3)
Osteitis 1.4 (0.70,2.8)
B, ultrasound
Model 1
Synovitis 2.4 (1.02,5.9)
Tenosynovitis 0.87(0.31,2.4)
Model 2
GS 2.4(0.94,6.1)
PD 1.04 (0.41,2.7)

(A) CSA Leiden (7 =352); (B) CSA Rotterdam (7= 100). US model 1:
synovitis (GS and/or PD) and tenosynovitis (GS and/or PD); US model 2:
any GS and any PD. Statistically significant associations are displayed in
bold. GS: grey scale; PD: power Doppler.

in 66 patients and patient-reported swelling associated with
IA development with a HR of 3.7 (95% CI: 2.0, 6.9)
(Fig. 2A).
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Figure 2. Development of inflammatory arthritis in CSA patients for both
cohorts for patients with and without patient-reported swelling in the hand
joints at baseline. (A) CSA Leiden (n=433). (B) CSA Rotterdam (n=101).
CSA: clinically suspect arthralgia; IA: inflammatory arthritis

Also in the Rotterdam CSA cohort patient-reported swell-
ing associated with IA development (Fig. 2B). Median follow-
up duration was 14 months (IQR 6.6-24). The HR for
patient-reported swelling was 3.4 (95% CI: 1.4, 8.4).

In both cohorts, patient-reported swelling also associated
with development of RA (HR 3.2 [95% CI: 1.6, 6.5] and 4.7
[95% CI: 1.3, 17] for the Leiden and Rotterdam cohorts, re-
spectively; Supplementary Fig. S1, available at Rheumatology
online). Absolute numbers of patients who developed IA and/
or RA after 2 years and corresponding positive predictive val-
ues are represented in Supplementary Tables S4 and S35, avail-
able at Rheumatology online.

Value of self-reported swelling in the clinical setting

Other known predictors were studied in our cohorts to apply
in the multivariable models. Female sex, age (in years) and
morning stiffness (>60 min) were associated with IA develop-
ment and therefore included in the multivariable ‘clinical
model’ (HRs in Supplementary Table S6, available at
Rbheumatology online). In addition, autoantibody positivity
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(RF and/or presence of ACPA) and elevated CRP (dichoto-
mized >5 mg/l) were associated with IA development (autoan-
tibody positivity HR 5.5 [95% CI: 3.3, 9.0] and elevated CRP
HR 2.6 [95% CI: 1.5, 4.3] for the Leiden CSA cohort), and
therefore included in the multivariable ‘additional laboratory
model’. In the Rotterdam CSA cohort, antibody positivity
was significantly associated with IA  development
(Supplementary Table S6, available at Rheumatology online).

Then the different multivariable models were studied, start-
ing first with only clinical variables. After correction for age,
female sex and morning stiffness (>60 min) a strong indepen-
dent association of patient-reported swelling and arthritis de-
velopment remained in the ‘clinical model’ (HR for the Leiden
cohort 3.1 [95% CI: 1.5, 6.2]; Table 3). After correction for
auto-antibody positivity and elevated CRP in the ‘additional
laboratory model’, patient-reported swelling remained inde-
pendently predictive for IA (HR for CSA Leiden 2.7 [95% CI:
1.3, 5.5]). In addition, also in the CSA Rotterdam cohort,
patient-reported swelling remained predictive after correction
for autoantibody positivity and morning stiffness (HR 3.2
[95% CI: 1.3, 8.0]; Table 3). Then the imaging results were
added. Patient-reported swelling did not remain an indepen-
dent predictor after correction for subclinical joint inflamma-
tion detected with MRI, but was still independently predictive
in the multivariable model including subclinical joint inflam-
mation detected with US (HR 2.8 [95% CI: 1.1, 7.1];
Table 3).

Discussion

In the outpatient clinic, patients with arthralgia at risk for RA
often report joint swelling [5, 6]. We aimed to evaluate the as-
sociation of patient-reported swelling with the presence of
subclinical joint inflammation and the risk of RA develop-
ment. Our study showed that in the setting of CSA, patients
who experience joint swelling more often have subclinical
joint inflammation and are more likely to develop RA during
follow-up.

The concordance of joint swelling reported by the patients
and observed by the rheumatologist at physical examination
in an early arthritis setting was moderate and therefore con-
sidered of little value to replace physical joint examination
[7-10, 26]. In the setting of CSA, where clinical arthritis is per
definition absent, patient-reported swelling was associated
with the presence of subclinical joint inflammation and
showed its value also on top of other common predictors.
Thus although clinical arthritis was absent and patients and
rheumatologist were discordant in this respect, patient-
reported swelling did have a prognostic value.

Furthermore, our study showed the value of patient-reported
swelling as an independent predictor for IA development.
However, the positive predictive values for IA development
were 22% (CSA Leiden) and 35% (CSA Rotterdam), indicat-
ing that a certain amount of false-positive outcomes are pre-
sent. This means that patients reported joint swelling, but did
not develop arthritis. The clinical impact could still be that
patients with self-reported swelling will be followed more
closely, or an MRI scan could be made to verify whether sub-
clinical joint inflammation is present. As MRI in CSA patients
is not standardized in the daily outpatient clinics, this easy
question is could still be valuable.

Interestingly, at the time of developing the EULAR defini-
tion of CSA, experts did not identify patient-reported swelling
as most relevant for the construct of CSA [6]. The current
data, however, showed the importance of patient-reported
swelling within CSA for predicting IA or RA. Our findings
are in line with previous research in ACPA positive arthralgia,
which also identified patient-reported swelling as risk factor
for RA development [5].

For subclinical joint inflammation detected with MRI, teno-
synovitis was independently associated with patient-reported
joint swelling (and not with synovitis or osteitis). This associa-
tion with tenosynovitis was not observed when US was used.
This can be explained by the fact that US is less sensitive in
detecting tenosynovitis and, compared with MRI, up to 80%
of tenosynovitis lesions are missed when using US [25, 27,
28]. This difference in sensitivity to detect tenosynovitis may

Table 3. The added value of patient-reported swelling step-wise adjusted for other predictors within multivariable Cox regression analyses

HR (95%CI)
Clinical Additional lab Additional imaging
CSA Leiden
Age, per year 1.04 (1.0, 1.1) 1.03 (1.0, 1.1) 1.04 (1.0, 1.1)
Female sex 1.0 (0.53,2.0) — —

Patient-reported swelling
Morning stiffness >60 min
Auto-antibody positive
Elevated CRP (>5 mg/l)
MRI positive?

CSA Rotterdam
Patient-reported swelling
Morning stiffness >60 min
Auto-antibody positive
US positive®

3.1(1.5,6.2)
2.2 (1.2, 4.0)

3.3(1.3,8.7)
1.1(0.35,3.2)

2.7(1.3,5.5) 1.9 (0.89,3.9)
2.1(1.2,3.9) 2.7(1.4,5.2)
4.0(2.2,7.1) 4.4(2.3,8.2)
1.7 (0.96, 3.3) —

— 6.1(2.7,14)
3.2 (1.3, 8.0) 2.8(1.1,7.1)

4.5(1.8,11)

3.8(1.5,9.6)
2.4(0.88, 6.3)

Presented are HRs of multivariable analyses towards inflammatory arthritis including 433 patients in CSA Leiden cohort and 101 in the CSA Rotterdam
cohort. In every column variables are added to the multivariable model. In the ‘clinical model” only anamnestic variables were added. In addition, in the
‘laboratory model” autoantibody positivity (ACPA and/or RF positivity) and CRP were added to the model (without female sex). In the ‘imaging model’ both

imaging results are added. Statistically significant values are presented in bold.

@352 patients.

100 patients. CSA: clinically suspect arthralgia; HR: hazard ratio.
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explain the difference in related subclinically inflamed joint
tissue when using US or MRI.

Furthermore, for our definition of a positive MRI—for sub-
clinical joint inflammation—age- and joint-matched data
from almost 200 healthy individuals were used. Such a refer-
ence increases the specificity for MRI without affecting the
sensitivity [16]. For US, such a reference was not available.
Therefore, more age-related, false-positive signs of subclinical
joint inflammation could be still present in the US data, while
true signs of subclinical joint inflammation could be lost. We
tried to overcome this issue by using strict cut-offs for deter-
mining US positivity. Nonetheless, MRI and US results should
not be directly compared. In addition, for US bilateral scan-
ning was used, while MRI included unilateral scanning. Also,
PIP joints were incorporated in the US protocol, but were not
evaluated in the MRI protocol. Lastly, the Rotterdam cohort
is smaller, making the outcomes more uncertain. However,
despite some differences in imaging modalities and imaging
protocol, patient-reported swelling associated with subclinical
joint inflammation using both modalities.

Since patient-reported swelling is clinical information that
is easily obtained in clinical practice, the independent value in
addition to other variables was studied in a stepwise ap-
proach. It is of independent added value to other clinical pre-
dictors and also to known serological predictors. It was not of
added value to MRI, but this is less feasible for clinical prac-
tice. It was, however, independently predictable from US,
which is an imaging mode more frequent used in clinical
practice.

A possible limitation is that with imaging we assessed hand
and wrist joints, but patients were only asked about swelling
of the hand joints without further defining which joints. This
could possibly lead to misclassification bias leading to an
under-representation of the association between subclinical
joint inflammation and self-reported joint swelling. We per-
formed a sensitivity analysis that revealed no strong increase
in the relation between patient-reported swelling and MRI-
detected subclinical joint inflammation if only the hand joints
(MCP/PIP) were studied in relation to patient-reported swell-
ing of hand joints.

A strength of the current study is the use of two similar, but
independent cohorts, which allowed us to validate our results.
Also, we had the possibility to correlate patient-reported joint
swelling with inflammation detected by two different imaging
modalities, resulting in a better applicability to clinical
practice.

In conclusion, we showed that patients with CSA who re-
port joint swelling have subclinical joint inflammation more
frequently. Patient-reported joint swelling is an independent
risk factor for RA development, but it is not an independent
risk factor when MRI for the detection of subclinical joint in-
flammation is available. Asking for experienced joint swelling
is easy to implement in the outpatient clinic without addi-
tional costs and therefore of value in daily practice.
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