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ABSTRACT

Objective To assess the association of adherence to
the 2007 recommendations of the European League
Against Rheumatism (EULAR) for managing early arthritis
and radiographic progression and disability in patients
Methods The authors conducted a prospective
population-based cohort study. The ESPOIR cohort

was a French cohort of 813 patients with early

arthritis not receiving disease-modifying antirheumatic
drugs (DOMARDs). Adherence to the 2007 EULAR
recommendations was defined by measuring adherence
to three of the recommendations concerning the initiation
and early adjustment of DMARDSs. The study endpoints
were radiographic progression, defined as the presence
of at least one new erosion between baseline and 1
year, and disability as a heath assessment questionnaire
score >1 at 2 years. A propensity score of being treated
according to the recommendations was developed.
Results After adjustment for propensity score,
treatment centre and the main confounding factors,
patients without recommendation adherence were at
increased risk of radiographic progression at 1 year,

and of functional impairment at 2 years (OR 1.98,

(95% Cl: 1.08 to 3.62 and OR: 2.36, (95% ClI: 1.17 to
4.67), respectively).

Conclusions Early arthritis patients whose treatment
adhered to the 2007 EULAR recommendations seemed
to benefit from such treatment in terms of risk of clinical
and radiographic progression. Using a propensity score
of being treated according to recommendations in
observational studies may be useful in assessing the
potential impact of these recommendations on outcome.

INTRODUCTION

Physicians are increasingly being encouraged to
integrate the best available scientific evidence in
their routine medical practice. Clinical practice
guidelines are a response to the practicing physi-
cian requiring assistance to assimilate and apply the
exponentially expanding, often contradictory, body
of medical knowledge. Guidelines are widely per-
ceived as evidence based and therefore unbiased
and valid if they are developed rigorously.! 2 Most
recommendations are based on imperfect evidence
even if developed rigorously; therefore, a crucial
element is to validate recommendations by demon-
strating that adherence to the recommended strate-
gies or recommendations is associated with better

patient outcomes. Such studies evaluating the link
between recommendation adherence and patient
outcome are rarely performed even if considered
crucial by some authors.3-¢

The 2007 European League Against Rheumatism
(EULAR) recommendations were developed for
managing early arthritis. In managing rheumatoid
arthritis (RA), early treatment, even if the diagnosis
is still uncertain, has become a key point. Several
studies’~!® from which the EULAR recommenda-
tions evolved, highlight the interest in early ini-
tiation of disease-modifying antirheumatic drugs
(DMARD:s) in cases of persistent active disease and
adjustment of therapy with remission as the only
acceptable goal. We used data from the ESPOIR
cohort, a cohort of patients with early arthritis,
to assess the impact of adherence to the EULAR
recommendations on outcomes (radiographic pro-
gression, disability) for patients with early arthri-
tis. We applied the propensity score method. The
propensity score has been proposed as a method
of adjusting for the bias in treatment assignment
in observational studies. Formally, the propensity
score for an individual is the probability of receiv-
ing a particular treatment conditional on the indi-
vidual’s covariate values at baseline. This method
has been used to assess the efficacy of treatment
but never, to our knowledge, the impact of adher-
ence to recommendations on outcome.

The objective of this study was to apply a new
method of guidelines validation to assess the influ-
ence of adherence to EULAR recommendations on
outcomes in patients suffering from early arthritis.

METHODS

Patients

The ESPOIR cohort” is an ongoing French multi-
centre prospective cohort of early arthritis patients
initiated by the French Society of Rheumatology.
Inclusion criteria were: age between 18 and 70
years; arthritis involvement of more than 2 joints;
arthritis for at least 6 weeks and less than 6 months
with a certain or probable clinical diagnosis of RA;
and no DMARD or long-term steroid treatment
since the onset of symptoms.

Overall, 813 patients with early arthritis were
recruited between 2002 and 2005 in 14 regional
centres and in collaboration with local private prac-
titioners. Each centre acted as an observational cen-
tre and did not interfere with patient treatment.
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Clinical and biological data” were prospectively and system-
atically collected at baseline and every 6 months at each investi-
gating centre. Radiography of the hands and feet was performed
once a year. The clinical and radiological data collected were
available at 2 years and 1 year, respectively.

Adherence to recommendations

The 2007 EULAR recommendations!'# for managing early
arthritis consist of several recommendations concerning diag-
nosis, treatment and monitoring. We focused on three recom-
mendations concerning the initiation and early adjustment of
DMARD therapy: (1) patients at risk of persistent or erosive
arthritis should receive DMARD: as early as possible; (2) among
the DMARDs, methotrexate should be used first; and (3) the
only acceptable goal is to achieve disease remission and regu-
lar monitoring should guide decisions on changes in treatment
strategies.

These three recommendations were interpreted by two rheu-
matologists (MD and CE) to determine adherence/non-adher-
ence status for each patient. The definition of adherence was
constructed in two steps (see online supplementary appendix 1).
In a first step, we developed unambiguous descriptions for
items with imprecise definition. Thus, the term remission, or
the factors predicting persistent and erosive disease, was pre-
cisely defined. In a second step, algorithms were constructed
to classify patients into two groups according to whether they
received treatment as per each recommendation (yes/no). Then,
we used an all-or-none measurement of adherence to the rec-
ommendations: adherence was true if treatment was according
to all three recommendations.! Because the first stage of the
treatment could be decisive,'® adherence to recommendations
was assessed over the first 6 months after the patient entered
the cohort.

Study endpoints

The main endpoint was radiographic progression. Radiographic
damage was scored by the Sharp score as modified by Van der
Heijde.”-20 For each patient, an erosion score was recorded for
the hands and feet. Radiographs were read by a single reader,
by paired and with information on the chronology of the films
but blind to the clinical parameters and treatment received.
According to the study sample with early arthritis and the high
sensitivity of the chosen reading method, radiographic progres-
sion was defined as the occurrence of at least one new erosion
between baseline and 1 year.

The secondary endpoint was functional ability as measured
by the health assessment questionnaire (HAQ) at 2 years. The
HAQ measures self-reported disability by a questionnaire with
item scores ranging from 0 to 3 and increasing in steps of 0.125
units.?! Disability was defined as a HAQ score >1 at 2 years.

Propensity modelling

We used the propensity score method,?? 23 which is usually used
for estimating the causal effect of a non-randomised treatment
on a health outcome with imbalanced baseline characteristics
between treatment groups. Formally, the propensity score is the
probability of receiving a particular treatment conditional on
the individual baseline characteristics. Here, we used the pro-
pensity score to assess the probability of being treated accord-
ing to the 2007 EULAR recommendations. Baseline data were
used to construct the logistic regression model to predict the
probability of being treated according to the recommendations.
These variables were selected as follows. First, baseline variables

potentially associated with the ‘recommendation adherence’
assignment were analysed with adherence status in a bivari-
ate analysis,>* ?° and those significant at p<0.20 were included
in a logistic regression model. Next, several propensity models
were generated using an automatic process of selecting variables
and by changing two parameters: the method of selecting vari-
ables (backward, stepwise) and the thresholds of entering and
staying in the model (0.2, 0.1 or 0.05).2 The treatment centre
was forced into these models. The quality of the models was
assessed by the Hosmer-Lemeshow test for ‘goodness of fit’
and the c-statistic for discriminatory ability. Clinical relevance
of the models was assessed by comparing variables included in
the final models to those known to be clinically relevant. Finally,
the most accurate model was selected according to both its sta-
tistical and clinical relevance.” 28 This model was used to cal-
culate the predicted probability of each patient to be treated
according to the recommendations. Patients were then divided
into five equal groups by propensity score from lowest (quintile
1) to greatest propensity (quintile 5).2% Candidate variables with
more than 5% missing values from the score modelling were
removed from the propensity score.

Statistical analysis

Baseline characteristics of patients were described by propensity
score quintiles, frequency (percentage) for qualitative variables
and mean (SD) or median (interquartile range) for quantitative
variables. The relation between propensity score by quintile
and outcome measures was tested by the x? test. A two-tailed
p value<0.05 was considered statistically significant.

We used multivariate analyses to estimate the adjusted effect
of recommendations adherence on radiographic progression and
on disability. Logistic models with mixed effects were used. The
treatment centre was introduced as a random effect. Major con-
founding factors (age, sex, baseline erosions score and baseline
HAQ for radiographic progression and disability, respectively)
were introduced as fixed effects. Each of the models was per-
formed with and without propensity quintile as an additional
fixed effect.?” Sensitivity analysis involved propensity score
weighting and other definitions of outcome measures.

Statistical analysis was performed with SAS software, V. 9.1
(SAS Inst, Cary, North Carolina, USA).

RESULTS

Baseline patient characteristics

In total, 782 patients were included in our analysis. The mean
(SD) age of patients was 48.3 (12.5) years and most were women
(76.6%). The mean disease activity score for 28 joints (DAS28)
was 5.1 (1.3), 55.5% of patients were positive for rheumatoid
factor or anti-cyclic citrullinated peptide antibodies, and the
mean symptom duration was 10.8 (11.0) weeks (table 1).

Adherence to recommendations

In all, adherence to the three recommendations could be deter-
mined for 782 patients (see online supplementary figure S1).
The adherence rates were 78.3% (418/534), 66.8% (400/599)
and 51.8% (378/730) for recommendations 1, 2 and 3, respec-
tively. Finally, for 178 (22.8%) patients, treatment adhered to all
three recommendations. Recommendations adherence differed
among centres and ranged from 11.4% to 40.3%.

Propensity models
The most accurate propensity model included nine variables at
baseline: centre, body mass index, personal income, professional
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Table 1 Baseline characteristics of patients
All patients n=782

Women, n (%) 599 (76.6)
Age (years), mean (SD) 48.3 (12.5)
Income, n (%):

£1220 392 (51.8)

>€1220 365 (48.2)

Missing value 25(3.2)
Professional status, n (%):

Full-time 381 (48.7)

Part-time 82 (10.5)

Retired 152 (19.4)

Homemaker 60(7.7)

Other 107 (13.7)
Body mass index (kg/cm?), mean (SD) 25.0 (4.6)
Symptom duration (weeks), mean (SD) 10.8 (11.0)
Morning stiffness (min), median (IQR) 60.0 (15.0 to 120.0)
Pain (VAS), mean (SD) 55.6 (25.7)

Number of tender joints*, median (IQR)
Number of swollen joints*, median (IQR)
Disease activity score*, mean (SD)
State of health (VAS), median (IQR)
Health assessment questionnaire score,
mean (SD)

C-reactive protein level (mg/l), median
(IQR)

Rheumatoid factor or anti-cyclic
citrullinated peptide antibodies
positivity, n (%)

Human leucocyte antigen DRB*01 or 04
positivity, n (%)

Erosion score, median (IQR)

6.0 (3.0 to 13.0)
6.0 (3.0 to 10.0)
5.1(1.3)

60.0 (45.0 t075.0)
1.0(0.7)

9.0 (0.0 to 24.0)

434 (55.5)

407 (52.0)

1.0 (0.0 to0 3.0)

VAS, visual analogue scale.

*disease activity score on 28 joints: number of tender and swollen joints among 28

joints.

Table 2 Baseline characteristics by propensity score quintiles of patients

status, vaccination as a triggering factor, duration of morning
stiffness, patient’s assessment of global health, number of tender
joints and symptom duration. The Hosmer-Lemeshow good-
ness-of-fit test gave a p value of 0.89, so the model fitted the
data well. The c-statistic was 0.77 (95% CI 0.73 to 0.81), which
indicated good discrimination. The mean propensity scores for
adherence or not were 0.36 (0.19; range 0.03-0.88) and 0.19 (0.14;
range 0.007-0.73), respectively. Baseline features suggested that
the propensity of being treated according to the recommenda-
tions was lower for patients with more active, more severe and
more recent disease than for others. Furthermore, these patients
tended to exhibit socioeconomic disadvantages (table 2).

The propensity score by quintile was not associated with
radiographic progression (p=0.75) but was associated with dis-
ability (p<0.0001) (table 3). In total, 35% of patients with the
lowest quintile had a HAQ score 21 at 2 years for strong disabil-
ity, as compared with 12% of those with the highest quintile.

Effect of recommendations adherence on radiographic
progression at 1 year

Radiographs of the hands and feet at baseline and 1 year were
available for 725 (92.7 %) patients. Patients with missing radio-
graphic data were included in the cohort later, had more active
disease and less frequently showed positivity for human leuco-
cyte antigen DRB1*01 or 04 than others. The baseline charac-
teristics associated with radiographic progression were mostly
those known to be prognostic factors of radiographic damage in
early RA,3! such as elevated baseline Sharp scores or positivity
for rtheumatoid factor (data not shown). In total, 159 (21.9%)
patients showed 1 additional erosion at 1 year, 25 (14.6%) of
those with adherence to the recommendations and 134 (24.2%)
without adherence. After adjusting for treatment centre as a

Quintiles
1 2 3 4 5

Women, n (%) 126 (85.1) 121 (81.8) 105 (70.9) 108 (73.0) 105 (70.9)
Age, mean (SD) 48.8 (13.4) 47.2 (13.3) 48.7 (12.4) 48.5 (11.5) 47.0 (12.0)
Body mass index, mean (SD) 21.5(5.4) 25.2 (4.4) 24.6 (4.3) 24.4(4.2) 23.6 (3.7)
Symptom duration, mean (SD) 60.4 (51.6) 65.9 (51.1) 60.3 (50.7) 81.1(62.5) 108.9 (129.6)
Income, n (%)

<€610 72 (48.6) 29 (19.6) 13(8.8) 16 (10.8) 11(7.4)

€610-1220 57 (38.5) 74 (50.0) 55(37.2) 33(22.3) 21 (14.2)

€1220-1830 13(8.8) 28 (18.9) 48 (32.4) 53 (35.8) 55(37.2)

£1830-2440 5(3.4) 12 (8.1) 12 (8.1) 29 (19.6) 35 (23.6)

>€2440 1(0.7) 5(3.4) 20 (13.5) 17 (11.5) 26 (17.6)
Professional status, n (%)

Full-time 37(25.0) 76 (51.4) 71 (48.0) 88 (59.5) 93 (62.8)

Part-time 19 (12.8) 9(6.1) 19 (12.8) 12 (8.1) 19 (12.8)

Retired 32(21.6) 31(20.9) 34 (23.0) 24 (16.2) 21 (14.2)

Homemaker 6(4.1) 11(7.4) 9(6.1) 17 (11.5) 12 (8.1)

Other 54 (36.5) 21 (14.2) 15(10.1) 7(4.7) 3(2.0)
Morning stiffness, n (%)

No 1(0.7) 3(2.0) 2(1.4) 14 (9.5) 36 (24.3)

<1h 52 (35.1) 46 (31.1) 62 (41.9) 64 (43.2) 69 (46.6)

>1h 95 (64.2) 99 (66.9) 84 (56.8) 70 (47.3) 43 (29.1)
Pain (VAS), mean (SD) 60.9 (23.9) 62.5 (25.6) 53.8(27.0) 53.6 (22.4) 48.3 (25.6)

Number of tender joints*,

median (IQR)

Number of swollen joints*, median
(IQR)

Disease activity score*, mean (SD)

11.0 (7.0 to 16.5)
8.0(5.0t0 12.0)

5.8 (1.1)

9.0 (5.5t0 15.0)
7.0 (4.0t0 12.0)

5.5 (1.1)

6.0 (4.0 t0 13.5)
6.0 (3.0 to 10.0)

5.2(1.3)

5.0 (3.0 to 10.5)
6.0 (3.0 to 10.5)

4.9(1.3)

2.0(1.0t05.0)

3.0(2.0t0 6.0)

4.3(1.3)
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Table 2 (Continued)
Quintiles

1 2 3 4 5
State of health, median (IQR) 50.0 (49.5-75.0) 55.0 (40.0 to 75.0) 60.0 (40.0 to 79.5) 67.0 (46.0 to 75.0) 70.0 (50.0 to 75.0)
HAQ, mean (SD) 1.3(0.7) 1.1(0.7) 1.0 (0.7) 0.9(0.7) 0.7 (0.6)
C-reactive protein, median (IQR) 12.0 (5.0 to 26.0) 9.0 (0.0 to 24.5) 8.5 (0.0 to 25.5) 8.0 (0.0 to 24.5) 9.0 (0.0 to 21.0)
Rheumatoid factor or anti-CCP 80 (54.1) 83 (56.1) 85 (57.4) 84 (56.8) 82 (55.4)
antibodies positivity, n (%)
Human leukocyte antigen DRB*01 71 (48.0) 78 (52.7) 76 (51.4) 74 (50.0) 86 (58.1)
or 04 positivity, n (%)
Erosion score, median (IQR) 1.0 (0.0 to 4.0) 1.0 (0.0 to 3.0) 2.0(0.0t0o 5.0) 1.0 (0.0 to 3.0) 1.0 (0.0 to 3.0)
Missing values 13 17 9 10 13

Quintile 1 represents patients with the lowest probability of being treated in accordance with the recommendations; quintile 5 represents patients with the highest probability of being

treated in accordance with the recommendations, according to baseline characteristics.

anti-CCP, anti-cyclic citrullinated peptide; HAQ, health assessment questionnaire; VAS, visual analogue scale.

*disease activity score on 28 joints: number of tender and swollen joints among 28 joints.

Table 3 Relation between propensity score and radiographic
progression and disability

Table 4 Effect of recommendation adherence on radiographic
progression and disability

One additional erosion

at 1 year HAQ score >1 at 2 years
Propensity  Observed Observed
score probability probability
quintile (n/N) x2 p level (n/N) %2 p level
1 0.21(28/135) 0.75 0.35(44/126)  <0.0001
2 0.22 (29/133) 0.24 (30/124)
3 0.24 (33/139) 0.19 (24/129)
4 0.24 (33/138) 0.16 (21/131)
5 0.18 (25/139) 0.12 (16/130)

Quintile 1 represents patients with the lowest probability of being treated in accordance
with the recommendations; quintile 5 represents patients with the highest probability
of being treated in accordance with the recommendations, according to baseline
characteristics.

random effect, confounding factors (age, sex, baseline erosion
score) and propensity score as fixed effects, patients without
adherence were at increased risk of radiographic progression
(OR 1.98,95% CI 1.08 to 3.62). Adjustment for only confound-
ing factors and centre slightly increased the strength of the rec-
ommendations adherence effect on radiographic progression,
whereas adjustment for only propensity score had no impact
on this effect (table 4). The results remained the same after pro-
pensity score weighting or defining radiographic progression as
a change in erosion score 21.

Effect of recommendations adherence on disability at 2 years

Data to evaluate disability at 2 years were available for 679
(86.8%) patients. Patients with missing data had significantly
more pain, more socioeconomic disadvantages and less frequent
positivity for human leucocyte antigen DRB1*01 or 04 than oth-
ers. In total, 145 (21.3%) patients had a HAQ score >1 at 2 years,
17 (10.6%) with adherence to the recommendations and 128
(24.7%) without adherence. At baseline, patients with adherence
had a lower HAQ score than those without adherence (0.8 (0.7)
vs 1.0 (0.7)). After adjustment for treatment centre as a random
effect, confounding factors (age, sex, baseline HAQ score) as fixed
effects and propensity score, patients without adherence were at
increased risk of an HAQ score 21 at 2 years (OR 2.36, 95% CI
1.17 to 4.67) (table 4). The results were similar after propensity
score weighting or using a lower cut-off to define disability (0.7).

DISCUSSION
Our study suggests that adherence to three recommenda-
tions of the 2007 EULAR recommendations reduces the risk of

One additional erosion at  HAQ score >1 at 2 years

1 year n=684* n=640*
OR OR
(95% CI) p Value (95% CI) p Value
Unadjusted 1.79 (1.11 0.02 3.01(1.70 0.0002
to 2.89) t05.33)
Adjusted for 1.94 (1.09to 0.03 2.55(1.31t0 0.009
confounding factorst ~ 3.45) 4.96)
and centre
Adjusted for propensity 1.83 (1.10to 0.02 2.28 (1.25t0 0.007
score 3.05) 4.18)
Adjusted for propensity 1.98 (1.08to 0.03 2.36 (1.17to  0.02
score, confounding 3.62) 4.67)

factors' and centre

Mixed logistic regression with confounding factors as fixed effects and treatment
centre as a random effect.
*684 patients with a calculated propensity score among the 725 patients with the
radiographic progression outcome available; 640 patients with a calculated propensity
score among the 679 patients with the disability outcome available.
tConfounding factors included:

for radiographic progression: age, sex and erosions score at baseline.

for HAQ: age, sex and HAQ score at baseline.
HAQ, health assessment questionnaire.

radiographic progression at 1 year and disability at 2 years in
patients with early arthritis. We propose a new way of validat-
ing clinical practice recommendations based on the use of the
propensity score, which seems particularly interesting in the
area of recommendations assessment because evidence for the
impact of recommendations on treatment cannot be obtained
by randomised trials.

Practical guidelines are frequently used as a source of perform-
ance measures framed as imperatives and designed to convey
what must be done rather than what should be done for disease
management. However, most treatment recommendations are
based on imperfect evidence even if developed rigorously. Gaps
in evidence are inevitable, so they must be filled with judgments
and experts’ opinions. For example, even though statins are
generally considered to reduce the risk of vascular events, many
specifics remain debatable, such as the intensity of the therapy
and when therapy should be started. Moreover, many recom-
mendations are based on low levels of evidence or on expert
opinion.3? 33 Surprisingly, the number of recommendations that
lack conclusive evidence remains static. As an example, over the
last 25 years, only 11% of recommendations from the American
College of Cardiology and the American Heart Association®
are quoted with a level of evidence A, and this percentage has
remained relatively constant over time. The most common grade

40f 6 Escalas C, Dalichampt M, Combe B, et al. Ann Rheum Dis (2012). doi:10.1136/annrheumdis-2011-200761
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of evidence remains a C. Similar results have been observed for
Infectious Diseases Society of America guidelines.?® In the field
of rheumatology, despite the efforts of EULAR to improve the
methodology permitting to propose recommendations, because
of the frequent lack of large trials in different clinical situations,
the evidence-based formulation of recommendations might be
considered as weaker. Finally, even if evidence from randomised
trials is available, external validity or applicability of the trials’
supporting evidence could be debatable. So, assessing the impact
of practical guidelines in daily practice is crucial for validation.

Many well-designed intervention studies have evaluated the
impact of recommendation implementation strategies on proc-
esses of care or patient outcomes. Such studies cannot distinguish
between the implementation strategy tested and the validity of
the recommendations used. Even valid recommendations may
not have any impact on patient outcomes if the implementation
strategy fails. By contrast, even if the implementation strategy
leads to perfect adherence, invalid recommendations will not
improve patient outcomes.

Initially, the propensity score was established as the prob-
ability of assigning a certain treatment conditional on the indi-
vidual characteristics observed at baseline. The underlying idea
is that use of the probability that a subject would have been
treated to adjust the estimate of the treatment effect results in a
‘quasi-randomised’ experiment. Until now, this method has
been used to assess the efficacy of treatment on outcome but
not, to our knowledge, the impact of adherence to recommen-
dations on outcomes. The factors influencing adherence to a
recommendation are complex, related both to the severity of dis-
ease and to external parameters such attitude and knowledge of
patients and physicians; these external barriers are all the more
important that makes the patient management decisions com-
plex. The propensity of a patient to receive treatment according
to recommendations could vary according to all these param-
eters. Thus, the propensity score method has further relevance
when we assess the impact of adherence to recommendations
on outcomes.

The recommendations in the current EULAR recommendations
were developed by an expert committee using an evidence-based
approach. Among the 12 recommendations of this guideline,
the first 2 we selected were derived from a meta-analysis of
randomised trials (level of evidence Ia) and the third from at
least one randomised trial (level of evidence Ib).1* No study has
assessed the impact of these recommendations in daily practice.
Previous observational studies® % 3435 and one cohort study of
RA3S analysed the effect of early treatment on early RA out-
come, and their results are consistent with our findings. In the
ESPOIR cohort, we noted differences in baseline characteristics
between patients with or without adherence to the recommen-
dations, which justified a propensity score adjustment. Patients
without recommendation adherence had socioeconomic disad-
vantages and also more severe and active disease than others, as
was previously found for coronary disease.” Adherence rates
for each of the three recommendations were between 52% and
78%, but the adherence rate for all three recommendations was
only 23%. Each one of these recommendations did not fit well
with the others and recommendation three seemed to be the
most selective.

Our study has several limitations. First, despite the large
number of baseline variables available in the ESPOIR cohort, the
possibility of unobserved confounding covariates was reduced
but cannot be ruled out. This situation is the main limitation
in the use of the propensity score as compared with the ran-
domised clinical trial in which the randomisation procedure

should balance known and unknown confounders between
the groups. Indeed, a number of factors such as patient factors
(comorbidity, compliance with treatment and monitoring) and
clinician characteristics were not available for inclusion in the
propensity model. Moreover, we did not assess adherence to
all the EULAR recommendations but only to the ones concern-
ing first-line treatment with DMARDs and change in treatment
strategies. We did not assess adherence to other recommen-
dations concerning, for example, non-pharmacological treat-
ment, safety or regular monitoring. Furthermore, we chose to
define recommendations adherence over only the first 6 months
because early stages of the treatment can be decisive for out-
come in early arthritis and even prevent development of RA.16
However, the quality of management after 6 months may also
influence outcome.

In summary, patients with early arthritis whose treatment
adhered to the 2007 EULAR recommendations seemed to have
a clinical and radiological benefit. In observational studies, using
a propensity score of adherence to treatment recommendations
may be useful in assessing the potential impact of these recom-
mendations on outcome.
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