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1 year of treatment
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ABSTRACT
Objectives To identify and characterise a subgroup of
patients with early rheumatoid arthritis (RA) reporting not
feeling well 1 year after treatment initiation despite
achieving optimal disease control according to current
treatment standards.
Methods This observational study included participants of
the Care in early RA trial with a rapid and sustained
response (DAS28CRP<2.6) from week 16 until year 1 after
starting the first RA treatment. Feeling well was assessed
at year 1, using five patient-reported outcomes (PROs): pain,
fatigue, physical functioning, RA-related quality of life and
sleep quality. K-means clustering assigned patients to
a cluster based on these PROs. Cohen’s d effect size
estimated cluster differences at treatment initiation and
week 16, for the five clustering PROs, coping behaviour,
illness perceptions and social support.
Results Analyses revealed three clusters. Of 140 patients,
77.9% were assigned to the ‘concordant to disease activity’
cluster, 9.3% to the ‘dominant fatigue’ cluster and 12.9% to
the ‘dominant pain and fatigue’ cluster. Large differences in
pain and fatigue reporting were found at week 16 when
comparing the ‘concordant’ with the ‘dominant pain and
fatigue’ or the ‘dominant fatigue’ cluster. Small differences
in reporting were found for the other PROs. Illness
perceptions and coping style also differed in the
‘concordant’ cluster.
Conclusions Although most patients reported PRO scores
in concordance with their well-controlled disease activity,
one in five persistent treatment responders reported not
feeling well at year 1. These patients reported higher pain
and fatigue, and different illness perceptions and coping
strategies early in the disease course.

INTRODUCTION
In the past two decades, major progress has
been achieved in the treatment of rheumatoid
arthritis (RA), leading to a new generation of
patients who experience rapid disease control
and are spared from critical joint destructions
and disability.1 Hence, patients treated in the
current era could be expected to report feeling

well. In contrast, it has been observed that the
way patients with RA report about their health
does not necessarily match with the biomedical
evaluation of their disease. For example,
patients continue to report moderate-to-high
levels of pain and fatigue despite low levels of
inflammation.2 3 Likewise, a literature review
concluded thatmany patients with RA continue
to report unacceptable levels of pain and fati-
gue and problems with physical and mental
function despite ongoing RA treatment.4
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Key messages

What is already known about this subject?
► Some patients with rheumatoid arthritis (RA) report

unacceptable levels of pain and fatigue and impaired
physical and mental functioning despite ongoing
effective treatment.

What does this study add?
► Despite the increased interest for unmet needs in

RA, limited research focuses on patient-perceived
well-being in the early stage of the disease.

► This study found that of patients with early RA
achieving optimal disease control according to
current treatment standards, one in five treatment
responders reported not feeling well after 1 year of
first RA treatment, mainly because of high fatigue
reporting.

► These patients are possibly identifiable in the first 4
months of treatment, by including their pain and
fatigue levels in the evaluation and considering
their beliefs about RA and coping strategies.

How might this impact on clinical practice or
future developments?
► Attention to this mismatch between disease control

and well-being early in the disease could be key in
further optimising the clinical course of newly
diagnosed patients with RA.
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This discrepancy was also demonstrated in the early
stage of the disease. Steunebrink and colleagues showed
that more than one-third of patients with early RA per-
ceived their health as not improving at all after 1 year of
treatment, even despite a good clinical response.5 How
patients view and interpret their disease is, however, par-
ticularly important early in the disease course, as ade-
quate illness beliefs might help patients in adjusting to
their chronic illness.6 Additionally, it has been found that
patients’ perceptions about their disease contributemore
to their level of pain and functioning than the actual
disease status in RA.7

Altogether, these prior observations show that control-
ling joint inflammation and improving patient-reported
outcomes (PROs) are different concepts in RA, both
requiring attention from care providers.8 In order to opti-
mise the clinical course of newly diagnosed patients with
early RA, we need to better understand why, after optimal
pharmacological treatment, some of them still feel unwell,
whereas their RA is clinically well controlled. We hypothe-
sised that patients who report signs of poor well-being early
in the disease course, despite a rapid and persistent clinical
response to initial treatment, are at risk of feeling persis-
tently unwell. This assumption was confirmed by our
patient researcher. First, we aimed to identify among
patients with early RA, with a well-controlled disease from
4 months of initial treatment onwards, subgroups report-
ing not feeling well after 1 year. Second, we aimed to
investigate if these subgroups can be recognised already
early in the disease course based on PRO parameters.

PATIENTS AND METHODS
Setting
The present observational study used data of patients with
early RA (diagnosed with RA, as defined by the American
College of Rheumatology 1987 revised criteria, ≤1 year
ago), who started first disease-modifying antirheumatic
drug treatment within the Care in early RA (CareRA) trial
between January 2009 and May 2013. CareRA is
a prospective 2-year randomised open-label pragmatic
trial across 13 rheumatology centres in Flanders, Bel-
gium. Different treatment regimens based on the original
COBRA (Combination therapy for early RA) strategy
were evaluated in CareRA participants in a treat-to-
target setting. Alongside the traditional disease evalua-
tion measures, a set of PROs was prospectively collected
in the first 2 years of RA treatment. The ethics committee
of the University Hospitals Leuven granted approval after
consulting the ethics committees of participating centers.
All participants gave written informed consent. Details
about the protocol and the 2-year results are reported
elsewhere.9

Patients
Of the 379 randomised patients in the CareRA trial, only
those who completed the first treatment year, who had
a DAS28CRP score available at week 16 and who

completed PROs at least once throughout the study
were considered (n=333/379). Participants of the present
study were selected if they had a rapid and sustained
treatment response in the first year of treatment, defined
as DAS28CRP<2.6 from week 16 after treatment initiation
(baseline) until year 1 (week 52).

Measurements
Clinical and demographicmeasurements included disease
activity (DAS28CRP), age, sex, symptom duration and
comorbidities. Together with our patient researcher, we
selected the PROs and chose the timepoints for evaluation.
Patient-reported measurements evaluated at baseline,
week 16 and week 52 were pain and fatigue measured by
a Visual Analogue Scale (VAS), physical functioning mea-
sured by the Health Assessment Questionnaire (HAQ)10

and health-related quality of life measured by the Rheu-
matoid Arthritis Quality of Life Questionnaire (RAQoL).11

Sleep quality was assessed using the total score of the
Pittsburgh Sleep Quality Index (PSQI) that includes
seven sleep dimensions: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep dis-
turbances, use of sleeping medications and daytime
dysfunction.12 Higher scores indicate worse pain, worse
fatigue, more functional loss, worse health-related quality
of life and worse sleep quality.
The following additional PROs were evaluated at week

16. Coping was assessed using the Utrecht Coping List,
which measures seven coping strategies: active tackling,
seeking social support, expressing emotions, fostering
reassuring thoughts, avoidance, passive reacting, and pal-
liative response. A higher score indicates more use of
a coping strategy.13 Illness perceptions were evaluated
by the nine dimensions of the Revised Illness Perception
Questionnaire (IPQ-R): identity, consequences, timeline
acute/chronic, personal control, treatment control, ill-
ness coherence, timeline cyclical, emotional representa-
tions, and causes subdivided into psychological
attributions, risk factors, immunity, accident, and
chance.14 High scores on the identity, consequences,
and timeline dimensions indicate strongly held beliefs
about the number of symptoms attributed to RA, the
negative consequences of RA, and its chronicity and cycli-
cal nature. High scores on the control and coherence
dimensions represent positive beliefs about the controll-
ability of RA and a personal understanding of the
disease.15 Perceived social support was measured using
four scales of the Social Support List Interactions/Discre-
pancies. Higher scores indicate a stronger experience of
either supportive or negative interactions, and of either
excessive or insufficient social support (ie, in discrepancy
with the desired level of support).16

Statistical analysis
Descriptive data were reported as absolute numbers and
proportions for categorical variables, or as means with SD
and medians with 25th percentile and 75th percentile for
continuous variables.
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To identify the profile of patients feeling well or not
based on PRO data after 1 year of treatment, we con-
ducted cluster analyses without applying a priori assump-
tions. First, we selected five PRO measures to evaluate
well-being. Hence, the clusters are based upon: week 52
VAS pain, week 52 VAS fatigue, week 52 HAQ, week 52
RAQoL and week 52 PSQI. We applied the Two-Step
clustering method that uses the log-likelihood as
a distance measure in step 1, and the Akaike information
criteria to select the optimal number of clusters in step 2.
Second, patients were grouped to this number of clusters
by k-means clustering. Sensitivity analyses by hierarchical
clustering using the median method with squared Eucli-
dean distance were done to account for skewness in the
cluster data.
After clustering, Cohen’s d was calculated to determine

the between-cluster difference in scoring for the follow-
ing PROs: baseline and week 16 pain, fatigue, physical
functioning, RA-related quality of life and sleep quality;
week 16 coping strategies; week 16 illness perceptions;
week 16 perceived social support. Cohen’s d is an effect
size (ES), defined as the difference between 2 means
divided by a pooled SD. To evaluate the magnitude or
size of this difference, we interpreted Cohen’s d values as
follows: small effect=0.2–0.5; medium effect=0.5–0.8;
large effect≥0.8.17

To deal with missing data, we first applied the manual
instructions of the questionnaires, if available. Subse-
quently, we applied the Expectation–Maximization algo-
rithm provided in SPSS software to impute the remaining
missing PRO scores.18 Thesemissing scores were imputed
per questionnaire using all available scores at baseline,
week 16, week 52 and week 104 for the total CareRA
sample (n=379). Missing baseline PRO scores (0.9–-
10.1%) were not imputed. We performed a sensitivity
analysis including only those patients who had complete
PRO data available for the cluster analysis.
Data were analysed using IBM SPSS Statistics for Win-

dows, version 25 (Armonk, NY: IBM Corp.). Data inter-
pretation was performed by an interdisciplinary team
consisting of a patient researcher, rheumatologists,
nurses and clinical researchers with expertise in the
field of RA.
This study is reported following the STROBE statement

(checklist in Supplementary file 1).19

RESULTS
Within the group of patients eligible for this study
(n=333), 140 (42%) could be categorised as early and
persistent clinical responders. Among these 140 patients,
Two-Step cluster analysis yielded three clusters of patients
as the optimal cluster solution when looking at pain,
fatigue, physical functioning, quality of life and sleep
quality as clustering variables for well-being at year 1.
Regarding these five PROs used to cluster patients, the
proportion of missingness that was imputed at year 1 was
2.1% for pain, 2.9% for fatigue, 2.1% for physical

functioning, 15.7% for RA quality of life and 21.4% for
sleep quality. Cluster membership remained stable
between imputed and not imputed datasets and between
k-means clustering and hierarchical median clustering
(Supplementary file 2).
The largest cluster (n=109) comprised patients with

a low level of pain and fatigue, a good physical function-
ing and RA-related quality of life and a relatively good
sleep quality (table 1). Since the PROs of these patients
are in line with the clinical disease activity characteristics,
we labelled this cluster the ‘concordant to disease activity’
cluster. Around 20% of the patients (n=31) were allo-
cated to one of two ‘discordant’ clusters with diverging
scores, mainly because of their pain and fatigue report-
ing. The first discordant cluster, comprising 13 patients,
was labelled the ‘dominant fatigue’ cluster as these
patients mainly reported a high fatigue level at year 1.
The second discordant cluster, including 18 patients, was
called the ‘dominant pain and fatigue’ cluster, because
these patients reported both pain and fatigue at consider-
able levels at year 1. Compared with the ‘concordant to
disease activity’ cluster, patients assigned to the ‘domi-
nant fatigue’ and the ‘dominant pain and fatigue’ clusters
reported a more functional loss and a worse RA-related
quality of life. Sleep quality seemed less of
a discriminating variable for cluster allocation. Table 1
presents the average scores at year 1 of the five PROs used
to assign patients to a cluster. Baseline patient character-
istics and PROs of the three clusters are shown in table 2.
The differences in self-reporting between patients in

the ‘discordant’ clusters and those in the ‘concordant to
disease activity’ cluster are depicted in figure 1: small
(blue shading), medium (orange shading) and large
(green shading) effect sizes (ESs) were found for PROs
at baseline and week 16. First, the differences in reporting
with patients in the ‘concordant’ cluster were small; how-
ever, patients in the ‘dominant fatigue’ cluster reported
at week 16 more pain (ES=0.20), worse RA quality of life
(ES=0.30), worse sleep quality (ES=0.27), more social
support seeking (ES=0.49), more personal control
(ES=0.20), more negative emotions about the disease
(ES=0.28) and more negative social interactions
(ES=0.26). Furthermore, their physical functioning was
slightly better at baseline (ES=−0.30). A moderately
higher fatigue at baseline (ES=0.54), more avoidant cop-
ing at week 16 (ES=0.56), a stronger belief that the symp-
toms are part of RA at week 16 (ES=0.61), a higher belief
in chronicity of RA at week 16 (ES=0.50) and a lower
belief in the effectiveness of treatment to control RA at
week 16 (ES=−0.61) were observed in the ‘dominant fati-
gue’ cluster. A large difference in effect size was found for
fatigue at week 16 (ES=1.38), with more fatigue reported
by patients in the ‘dominant fatigue’ cluster compared
with patients in the ‘concordant’ cluster.
Second, when comparing the ‘dominant pain and fati-

gue’ cluster with the ‘concordant to disease activity’ clus-
ter, a slightly higher level of fatigue at baseline (ES=0.40),
worse RA quality of life at baseline (ES=0.22), better sleep
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quality at week 16 (ES=−0.21), more social support seek-
ing at week 16 (ES=0.38), more fostering of reassuring
thoughts at week 16 (ES=0.33), more avoidant coping at
week 16 (ES=0.41), a stronger belief that the symptoms
are part of RA at week 16 (ES=0.25), more negative beliefs
about the consequences of RA at week 16 (ES=0.34),
a higher belief in a variable nature of the disease at
week 16 (ES=0.40), a stronger belief in risk factors as
disease cause at week 16 (ES=0.27) and less perceived
excessive social support at week 16 (ES=−0.24) were
seen. A moderate difference in reporting between clus-
ters was found for patients’ belief in immunity as disease
cause, with a stronger belief reported by patients in the
‘dominant pain and fatigue’ cluster at week 16 (ES=0.54).
Large differences between clusters were found for pain
and fatigue reporting at week 16, with higher pain
(ES=1.38) and fatigue (ES=0.86) scores in the ‘dominant
pain and fatigue cluster’ compared with the ‘concordant’
cluster.
The mean scores ±SD of PROs at week 16 are presented

in Supplementary file 3.

DISCUSSION
We identified three distinct clusters in patients with early
RA, who had a rapid and sustained first treatment
response. Patients in the largest cluster reported PROs
in concordance with the disease activity trajectory after

1 year of treatment. However, one in five patients contin-
ued to report signs of poor well-being, despite having
enjoyed a favourable treatment response. One cluster
showed excessive fatigue, and the other cluster had
increased levels of both pain and fatigue. Patients of
those two ‘discordant’ clusters reported higher pain and
fatigue levels already early in the disease course. Apart
from that, patients with a ‘discordant’ PRO profile after
1 year also seem to have different illness perceptions and
coping strategies early in the disease course.
Patients reporting not feeling well were all affected by

fatigue in our study. Fatigue has already been proposed as
an important outcome for patients with RA.20 However, it
appears to be a challenging symptom to manage because
of its multidimensionality.21 Basu et al found distinct fati-
gue subtypes among patients with RA reporting severe
fatigue, demonstrating the complex nature of this
symptom.22 As patients with RA experience different
types of fatigue, and the optimal intervention targets are
still to be established,23 further research is needed to
explore how fatigue evaluation and management could
correspond better to patients’ experience of fatigue.
Besides fatigue reporting in our study, also pain was
reported at a relatively high level despite control of dis-
ease activity, in accordance with the current literature
summarised by Taylor et al.4 A clinically relevant message
of our study is to take patients reporting remaining pain
and fatigue seriously already in the early stage of RA, as

Table 1 Average scores of the five patient-reported outcomes after 1 year of RA treatment used to assign patients with an early
and persistent treatment response to a cluster (n=140)

Clusters

PRO scores at year 1
Concordant to disease activity
n=109 (77.9%)

Dominant fatigue
n=13 (9.3%)

Dominant pain and fatigue
n=18 (12.9%)

Pain (0–100)

mean±SD 7.3±7.5 14.5±8.9 45.1±14.6

median (Q1–Q3) 5 (2–3) 15 (10–20) 51 (48–68)

Fatigue (0–100)

mean±SD 10.0±9.9 69.6±14.3 42.4±14.0

median (Q1–Q3) 10 (2–20) 70 (60–80) 51 (45–60)

Physical functioning (0–3)

mean±SD 0.1±0.1 0.2±0.3 0.3±0.3

median (Q1–Q3) 0 (0–0.1) 0.1 (0–0.4) 0.1 (0–0.5)

RA-related quality of life (0–30)

mean±SD 3.9±4.9 6.2±2.4 5.6±5.0

median (Q1–Q3) 2.9 (1–5) 7 (4–8) 3 (2.2–8.1)

Sleep quality (0–21)

mean±SD 5.0±3.0 6.0±1.9 5.4±2.6

median (Q1–Q3) 4 (3–6) 6 (5–7) 5 (4–6)

Higher scores indicate worse pain, worse fatigue, more functional loss, worse health-related quality of life and worse sleep quality. Early and
persistent response was defined as a DAS28CRP<2.6 at week 16, sustained between week 16 and week 52. PRO, patient-reported outcome;
Q1, quartile 1 (25th percentile); Q3, quartile 3 (75th percentile); RA, rheumatoid arthritis.
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the results indicate that this can be associated with how
patients perceive their RA later on. The perspective of
these patients should be further explored using qualita-
tive research methodology to get more insight into this
symptom reporting and to identify clues for specific inter-
ventions that could prevent the occurrence of secondary
fibromyalgia or depression in this patient group.
Patients who are feeling unwell despite good disease

control should be identified earlier, to prevent both esca-
lation of perceived disease impact as well as increased
medical costs due to overtreatment of non-inflammatory
symptoms by immunosuppressive drugs.24 Our results
suggest that this early detection might already be

achievable in the first 4 months of treatment. Patients`
illness perceptions and coping style at week 16, including
an avoidant coping strategy and a stronger belief that the
experienced symptoms were part of RA, were more pro-
minent in the ‘discordant’ clusters compared with the
‘concordant’ cluster at these early time points. Addition-
ally, the IPQ-R subscale ‘timeline cyclical’ was scored
higher by these patients, indicating that they experienced
the disease as more fluctuating, which can result in more
uncertainty. Attention to such patient factors early in the
disease could be a missing link to further optimize the
clinical course both short and long term of newly diag-
nosed patients with RA.25

Table 2 Baseline patient characteristics and patient-reported outcomes organised for each cluster

Baseline variables
Concordant to disease activity
cluster (n=109)

Dominant fatigue
cluster (n=13)

Dominant pain and fatigue
cluster (n=18)

Women, n(%) 76 (69.7) 9 (69.2) 10 (55.6)

Age (years)

mean±SD 52.5±13.3 52.2±11.4 54.2±15.4

median (Q1–Q3) 54 (44–62) 55 (51–60) 47 (44–64)

DAS28CRP (0–9.4)

mean±SD 4.5±1.2 4.3±1.0 4.5±0.9

median (Q1–Q3) 4.41 (3.7–5.4) 4.10 (3.8–4.7) 4.6 (3.7–5.0)

Pain (0–100)

mean±SD 50.8±25.2 53.7±17.6 53.4±19.2

median (Q1–Q3) 50 (30–70) 53 (46–60) 60 (37–68)

Fatigue (0–100)

mean±SD 40.4±24.6† 53.6±23.8 49.9±16.1

median (Q1–Q3) 42 (20–57) 52 (46–60) 51 (41–75)

Physical functioning (0–3)

mean±SD 0.9±0.7 0.7±0.4 0.8±0.6

median (Q1–Q3) 0.8 (0.4–1.3) 0.6 (0.5–0.8) 0.6 (0.4–0.9)

RA quality of life (0–30)

mean±SD 9.1±6.8† 8.0±4.5 10.6±7.7

median (Q1–Q3) 8 (4–13) 9 (5–14) 7 (5–10.3)

Sleep quality (0–21)

mean±SD 7.9±4.3† 8.3±3.5† 8.2±3.6

median (Q1–Q3) 7 (5–11) 7 (5–8) 9 (5–11)

Symptom duration (weeks)

mean±SD 30.3±30.4 29.4±37.7 34.7±27.1

median (Q1–Q3) 22 (13–36) 38 (26–52) 14 (13–19)

Comorbidities (present), n(%) 72 (66.1) 10 (76.9) 16 (88.9)

IPQ-R treatment control* (5–25)

mean±SD 19.1±2.2 17.9±2.1 18.5±2.2

median (Q1-Q3) 19 (18–21) 18 (18–19) 18 (18–19)

*Patients’ belief in the effectiveness of treatment to control RA at treatment initiation.
†Missingness for patient-reported outcomes: 0.9% (pain; fatigue), 4.6% (RA quality of life), 7.7% (sleep quality, ‘dominant fatigue’ cluster),
10.1% (sleep quality, ‘concordant’ cluster).
comorbidities, number of patients having at least one comorbidity at trial screening; DAS28CRP, 28-joint disease activity score using C-reactive
protein level; IPQ-R, Revised Illness PerceptionQuestionnaire; Q1, quartile 1 (25th percentile); Q3, quartile 3 (75th percentile); RA, rheumatoid arthritis
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Inadequate illness representations could be countered
by investing in timely education and by reserving time to
increase patients’ illness awareness throughout the first
months after diagnosis, which is the task of healthcare
professionals of different disciplines (eg, physicians, phy-
siotherapists, occupational therapists, psychologists).
Nurses could play a specific role in this field as patient
education and health promotion are core aspects of their
role in disease management.26 Moreover, a recent

systematic review in RA showed that psychological inter-
ventions can also have a significant effect on coping and
self-management behaviours.27 Dures et al found that
patients perceive psychological support from rheumatol-
ogy clinicians and general practitioners as a positive
option.28 Hence, it should be investigated whether non-
psychologically trained health professionals could deliver
such interventions.27 It has been demonstrated that rheu-
matology clinicians were able to learn and implement

Figure 1 Effect sizes of patient-reported outcomes at baseline and week 16 when comparing the ‘dominant pain and fatigue’
cluster with the ‘concordant to disease activity’ cluster and the ‘dominant fatigue cluster’ cluster with the ‘concordant to disease
activity’ cluster. The red line represents no effect: patients in the ‘discordant’ clusters gave the same score as patients in the
‘concordant to disease activity’ cluster. The area on the left of this line represents the negative ESs: patients in the ‘discordant’
clusters reported a lower score. The area on the right represents the positive ES: patients in the ‘discordant’ clusters reported
a higher score. White area: no meaningful effect (Cohen’s d 0–0.2); blue area: small effects (Cohen’s d 0.2–0.5), orange area:
medium effects (Cohen’s d 0.5–0.8), green area: large effects (Cohen’s d≥0.8). BL: Baseline; W16: week 16 of treatment.
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interventions such as cognitive behavioural techniques.29

Another option to influence patients` behaviour could be
peer mentorship,30 although in general most non-
pharmacological interventions to support patients with
RA need further study.
Some methodological considerations need to be

addressed. First, a disadvantage of k-means clustering is
that data should be normally distributed, and that data
only contains numerical data. However, sensitivity ana-
lyses using hierarchical median clustering showed simi-
lar results as the k-means clustering which underlines
the robustness of our analysis. However, we utilisedHAQ
and VAS as numerical variables, but research has shown
that caution should be taken using these variables in
such a way.31 Second, the number of clusters depended
entirely on the variables in the analysis. However, we
selected five PROs that reflect typical aspects being com-
municated by patients during a routine consultation as
a reflection of their well-being, including pain, fatigue,
sleep and functional problems. Patients’ health-related
quality of life was added to further strengthen the face
validity of the cluster analysis. As the selected instru-
ments are frequently used in daily practice, our findings
could also stimulate the integration of cluster defini-
tions into practice. Third, PRO scores were clustered
after 1 year of treatment, while another time point
could have resulted in other cluster solutions. However,
according to our patient researcher, newly diagnosed
patients need time to ‘recover’ and find a new balance,
and therefore, improvement in PROs could be delayed.
The year 1 time point in the CareRA trial should reflect
a more stable disease stage, with most clinically well-
controlled patients on methotrexate monotherapy and
already off glucocorticoids for 4 months. We also
assumed that patients who report signs of poor well-
being after 1 year despite a well-controlled disease
from 4 months onwards are at risk of feeling persistently
unwell. Therefore, we chose year 1 as our endpoint.
Fourth, we considered the calculation of ESs more
appropriate than p values because of the rather small
sample size with risk of multiple testing in this explora-
tive study. However, we acknowledge that our findings
need validation in a larger patient population with early
RA. Still, the clusters showed a high face validity. Finally,
we cannot exclude that there might also have been par-
ticipants who did not feel well but did not report this as
such. Hence, patient questionnaires are a very useful
tool, but cannot replace direct communication and
interaction with patients. A major strength of this study
is that patients were part of a pragmatic clinical trial with
a standardised collection of both PROs and disease mar-
kers. Another strength is that in this study on the patient
perspective, a patient researcher was involved in each
research phase: setting up the research question, selec-
tion of measurements and evaluation points, interpreta-
tion of the cluster solution and differences between
clusters, discussion of the results and manuscript
writing.

In conclusion, this study identified three clusters of well-
being in patients with early RA who enjoyed a rapid and
persistent initial treatment response, based on five clini-
cally relevant PROs reported after 1 year of treatment.
Althoughmost patients reported very low pain and fatigue
levels in concordance with their well-controlled disease
activity, one in five persistent responders displayed addi-
tional, non-pharmacological needs already in the early
disease stage. Patients prone to persistently feeling unwell
reported higher pain and fatigue levels already early in
the disease course. Evaluated coping and illness percep-
tions provide opportunities for early intervention with
appropriate education and counselling.
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