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Abstract

Background: Discordance between patient and physician ratings of rheumatoid arthritis (RA) severity occurs in
clinical practice and correlates with pain scores and measurements of joint disease. However, information is lacking
on whether discordance impacts patients’ ability to work. We evaluated the discordance between patient and
physician ratings of RA disease activity before and after treatment with etanercept and investigated the associations
between discordance, clinical outcomes, and work productivity.

Methods: In the PRESERVE clinical trial, patients with moderate RA received open-label etanercept 50 mg once
weekly plus methotrexate for 36 weeks. Baseline and week-36 disease characteristics and clinical and work
productivity outcomes were categorized according to week-36 concordance category, defined as positive
discordance (patient global assessment – physician global assessment ≥2), negative discordance (patient global
assessment – physician global assessment ≤ –2), and concordance (absolute difference between the two disease
activity assessments = 0 or 1). Correlations between discordance, clinical outcomes, and predictors of discordance
were determined.

Results: At baseline, 520/762 (68.2 %) patient and physician global assessment scores were concordant, 194 (25.5 %)
were positively discordant, and 48 (6.3 %) were negatively discordant. After 36 weeks of therapy, 556/763 (72.9 %)
scores were concordant, 189 (24.8 %) were positively discordant, and 18 (2.4 %) were negatively discordant. Patients
with week-36 concordance had the best 36-week clinical and patient-reported outcomes, and overall, the greatest
improvement between baseline and week 36. Baseline pain, swollen joint count, duration of morning stiffness, fatigue,
and patient general health significantly correlated with week-36 discordance, p < 0.0001 to p < 0.05. Additionally,
baseline pain, patient general health, and C-reactive protein were predictors of week-36 discordance (odds ratios 1.22,
1.02, and 0.98, respectively). For the employed patients, percent impairment while working and percent overall work
impairment were highest (greatest impairment) at baseline and 36 weeks in the group with positive discordance.

Conclusions: The percentage of patients with concordance increased after 36 weeks of treatment with etanercept,
with concordant patients demonstrating the greatest improvement in clinical and patient-reported outcomes.
Discordance correlated with several measures of disease activity and was associated with decreased work productivity.
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Background
Assessments of disease activity may differ between pa-
tients and physicians. Studies have shown that a discrep-
ancy occurs in approximately one third of cases;
however, this can vary depending on how it is measured
[1–6]. Discordance occurs in many chronic illnesses, in-
cluding rheumatoid arthritis (RA), and may be present
before treatment starts or during the course of therapy
[1–15]. In RA, physicians tend to rate disease activity
lower than patients; however, scoring differences in both
directions have been reported [1–7, 9, 11–15]. Several
reasons have been proposed for these differences, in-
cluding functional impairment, limited knowledge about
health, and differences in the signs and symptoms on
which patients and physicians focus. Importantly, pa-
tients primarily concentrate on pain and tenderness
when rating RA disease activity, and physicians focus on
swollen joints and C-reactive protein (CRP) or erythro-
cyte sedimentation rate (ESR) [3–5, 9, 11–13, 15, 16]. As
pain may be present even if the disease is controlled, the
difference between patient and physician viewpoints may
be exaggerated when the disease is not active [15]. This
may be the case particularly in long-standing disease
when joint damage and damage-related disability are
present. It is also possible that patients self-assess signs
and symptoms of other comorbidities and attribute them
to their RA. Finally, physicians may relate the condition
of one patient to that of the many patients seen over the
years, while individual patients may have little more than
their own situation and wellbeing as comparator.
A better understanding of patient and physician bias

(conscious and unconscious), perceptions, judgment,
beliefs about what medicines can or cannot do, and dis-
connects in the assessment of RA signs and symptoms
may enable clinicians to more effectively communicate
with patients, improve treatment outcomes, and help pa-
tients achieve their varied treatment goals [16]. This
includes a component of active listening and openness
to patient input. In other chronic diseases, such strat-
egies, including open-ended discussions with patients,
have demonstrated an increased ability to identify
patients at risk of non-adherence and allow for better
alignment with patient goals [17, 18].
Decrease in pain and improvement of physical func-

tion may not be the only objectives for patients. Patients
may also be concerned about the impact of RA on their
overall activities and their ability to work. Studies have
demonstrated that RA, whether early or late in the dis-
ease course, affects patients’ ability to work, which in
turn can lead to presenteeism, absenteeism, unemploy-
ment, income loss, and early retirement [19–29].
To our knowledge, no published studies have evalu-

ated whether discordance in the assessment of disease
activity is connected to presenteeism, absenteeism, and

work impairment in patients with RA. In addition,
differences in assessments of disease activity in RA have
not been rigorously examined in clinical trial popula-
tions. Publications to date have evaluated mostly clinic
patients in observational studies; consequently, the
results are often complicated by the fact that the patients
did not receive identical therapy or monitoring and
came from a single center and/or academic environ-
ment, in contrast to a large, multicenter clinical trial [1–
7, 9, 11–13, 15].
The PRESERVE trial (ClinicalTrials.gov identifier,

NCT00565409) was a multicenter two-period trial in
adults with moderate RA [30]. Period 1 was the open-
label, single treatment phase of the trial that evaluated
responses to combination etanercept and methotrexate
therapy for 36 weeks, and period 2 was the randomized,
double-blind phase that investigated the outcomes of
dose reduction or withdrawal of etanercept. This analysis
only includes data from period 1, thereby focusing on
discordance in patients with moderate disease activity
who were being treated to a target of low disease
activity. This report examines (1) the difference, i.e.,
discordance, between patients’ and physicians’ global as-
sessments of disease activity at baseline and 36 weeks;
(2) correlations between clinical parameters and discord-
ance of global assessments at baseline and week 36; (3)
baseline predictors of week-36 discordance; and (4)
whether week-36 discordance is associated with work
productivity.

Methods
Details of the PRESERVE trial have been presented else-
where [30]. In brief, patients were 18–70 years of age
with a diagnosis of RA based on the 1987 American
College of Rheumatology criteria. Patients had a moder-
ate disease activity score based on a 28-joint count
(DAS28 >3.2 and ≤5.1) and were enrolled at 80 centers
in Europe, Asia, Australia, and Latin America. Eligible
patients were required to have taken stable doses of oral
methotrexate 15–25 mg/week for at least 8 weeks prior
to receiving 50 mg open-label etanercept once weekly
plus methotrexate ≥10 mg/week for the 36 weeks of
period 1. Exclusion criteria included use of disease-
modifying anti-rheumatic drugs (DMARDs) other than
methotrexate within 28 days before baseline or current
or previous use of a biologic DMARD for RA.
The study was conducted in accordance with the

International Conference on Harmonisation guideline
for good clinical practice and the ethical principles of
the Declaration of Helsinki. Written informed consent
was obtained from all patients prior to enrollment.
The study protocol and all consent forms were reviewed
and approved by an institutional review board or an
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independent ethics committee at each participating center
(see “Acknowledgments” for details).
Patients and physicians completed their respective glo-

bal assessments of disease activity at baseline and weeks
4, 8, 12, 20, 28, and 36. Patients were blinded to phys-
ician global assessments and physicians were blinded to
patient global assessments. The physician global assess-
ment was performed prior to the physician having access
to the C-reactive protein (CRP) levels from that visit.
The global assessments used a numerical rating scale on
which respondents were asked to rate disease activity by
circling a number ranging from 0 (no disease activity) to
10 (extreme disease activity) [31]. At baseline and week
36, mean differences between patient and physician
scores were categorized as positive discordance (patient
global assessment – physician global assessment ≥2),
negative discordance (patient global assessment – phys-
ician global assessment ≤ –2), or concordance (absolute
difference between the two disease activity scores = 0 or
1). The cutoff of 2 was chosen by rounding to the closest
whole number above the one standard deviation of 1.72
obtained from the mean difference between patient and
physician global assessments.
Concordance/discordance was determined for all

patients, and for the subgroup of patients who achieved
all three outcomes of swollen joint count (SJC) ≤1, ten-
der joint count (TJC) ≤1, and CRP ≤1 mg/dL at
36 weeks, and for those patients who achieved the
Boolean-based definition of clinical remission (SJC ≤1,
TJC ≤1, CRP ≤1 mg/dL, and patient global assessment
≤1) [32]. Concordance/discordance was also determined
for the patients who achieved remission according to the
clinical disease activity index (CDAI ≤2.8) at 36 weeks.
Additionally, the rates of Boolean and CDAI remission
were evaluated according to baseline and week-36 dis-
cordance status.
Endpoints at 36 weeks according to concordance/dis-

cordance category included DAS28, CRP, TJC, SJC,
health assessment questionnaire disability index (HAQ-
DI), erythrocyte sedimentation rate (ESR), patient and
physician global assessments, duration of morning joint
stiffness, brief pain inventory (BPI), simplified disease ac-
tivity index (SDAI), CDAI, patient general health visual
analog scale (VAS), and functional assessment of chronic
illness therapy-fatigue (FACIT-fatigue). Additionally, for
the subgroup of patients who achieved the three out-
comes of SJC ≤1, TJC ≤1, and CRP ≤1 mg/dL at
36 weeks, the measurement of the modified total Sharp
score was characterized by concordance category.
Patient global assessment and patient general health

VAS are assessments with several important differences.
The patient global assessment requests that patients
measure overall arthritis activity by asking them to circle
a number between 0 and 10, with 0 indicating no

arthritis activity and 10 indicating extreme activity. The
patient general health VAS asks patients to indicate, “in
general how would you rate your health over the last 2–
3 weeks?” Patients place a mark on a 100-mm line, with
0 mm meaning “very well” and 100 mm meaning “ex-
tremely bad.” Thus, the patient global assessment mea-
sures arthritis disease activity and the patient general
health VAS measures overall health.
Additionally, the extent to which work productivity ac-

tivity impairment was associated with discordance was
determined for each component of the work productivity
activity impairment questionnaire for RA (WPAI:RA).
The WPAI:RA is a validated tool for measuring work
productivity that was used in the PRESERVE trial [33],
consisting of four components: activity impairment, ab-
senteeism, presenteeism, and overall work impairment
[34, 35]. The questionnaire focuses on impairment due
to RA only. Activity impairment includes patients not
employed outside the home; the other components are
measured for employed patients only. Absenteeism is
missed work days due to health, and presenteeism is a
reduction of productivity or diminished work capacity
while at work [35]. Overall work impairment is calcu-
lated using both absenteeism and presenteeism. Each
component of the WPAI:RA is scored from 0–100 %;
higher scores indicate a worse outcome.

Statistical analysis
The analyses included patients in the period 1 popula-
tion who received at least one dose of study medication
and had data at baseline and week 36. Missing data at
week 36 were not imputed, rather the observed case ap-
proach was used. Descriptive statistics were used to
characterize differences in patient demographics, disease
characteristics, and clinical endpoints among concordant
and discordant groups. P values for demographic and
baseline disease characteristics were generated using the
F test from analysis of variance for continuous variables;
Cochran-Mantel-Haenszel test or Fisher’s exact test was
used for categorical variables. The proportion of patients
who shifted between baseline and week-36 concordance
categories was determined.
Correlations between discordance (analyzed as con-

tinuous parameters) and clinical endpoints were deter-
mined using Pearson’s r correlation. Stepwise logistic
regression was performed to determine significant base-
line predictors of week-36 discordance. As binomial lo-
gistic regression requires two categories, the concordant
and negative discordance groups were combined into
one category and compared with positive discordance.
The following parameters were included in the stepwise
logistic regression analyses of baseline predictors: age,
sex, disease duration, race, prior alcohol and tobacco
use, rheumatoid factor status, body mass index, TJC-28,
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SJC-28, CRP, ESR, HAQ-DI, DAS28, CDAI, SDAI,
FACIT-fatigue, patient general health, BPI, and duration
of morning stiffness. Odds ratios were calculated to de-
scribe the strength of the association between baseline
or week-36 parameters and the two discordance categor-
ies at 36 weeks.
Descriptive statistics for change from baseline were de-

termined for the WPAI:RA for each concordance group.
Three of the four outcome scores (absenteeism, present-
eeism, and overall work impairment due to RA) were
evaluated for the subgroup of patients who were
employed at both baseline and 36 weeks; activity impair-
ment was measured for the full population included in
this analysis.

Results
Patients
The PRESERVE trial enrolled 834 patients [30]. The first
period (36 weeks) of the study was completed by 756
patients (90.6 %); 77 patients discontinued and results
from one patient were not included due to a data dis-
crepancy. This analysis includes patients in the period-1
population with data to week 36 (n = 763). There were
13 patients who did not complete period 1 but had
week-36 data (e.g., their 28-week visit occurred late and
was assigned to week 36), and 6 patients completed
period 1 but did not have week-36 data (e.g., their week-
36 visit occurred early and was assigned to week 28);
thus, the difference of 7 patients between period-1 com-
pleters and patients with week-36 data. Mean (SD) age
was 48.2 (11.9) years, 82.8 % were female, 74.4 % were
white, and duration of RA symptoms was 7.0 (6.9) years.

Additional baseline disease characteristics are provided
in Table 1.

Concordance
At baseline, 520/762 patient and physician global assess-
ment scores (68.2 %; one patient had no baseline data
available for one of the measures) were concordant (i.e.,
the difference between the scores was 0 (34.3 %) or 1
(34.0 %)). The number of patients with positively and
negatively discordant scores was 194 (25.5 %) and 48
(6.3 %), respectively. Table 2 lists disease characteristics
at baseline, week 36, and the change between baseline
and week 36 for all patients, according to week-36 con-
cordance category. At baseline, several clinical and
patient-reported characteristics differed significantly ac-
cording to concordance/discordance category: CRP, SJC-
28, duration of morning stiffness, BPI, FACIT-fatigue,
CDAI, SDAI, patient and physician global assessment,
and patient general health. The values for most of these
characteristics indicated more severe disease in the dis-
cordant than in the concordant patients. The exception
was CRP; this was highest in the patients with concord-
ance, with a mean (SD) of 13.4 (17.7) mg/L versus 9.9
(13.9) mg/L for positive discordance and 8.1 (7.1) mg/L
for negative discordance.
After 36 weeks of therapy, concordance increased to

556/763 patients (72.9 %); the number of patients with
positively and negatively discordant scores decreased to
189 (24.8 %) and 18 (2.4 %), respectively. Improvement
between baseline and week 36 differed significantly ac-
cording to concordance/discordance status for DAS28,
CRP, ESR, TJC, SJC, BPI, HAQ-DI, FACIT-fatigue,

Table 1 Demographics and baseline disease characteristics according to week-36 concordance category

Week 36 (n = 763)

Positive discordance (n = 189) Concordance (n = 556) Negative discordance (n = 18)

Age, years, mean (SD) 48.8 (11.5) 47.9 (12.1) 49.8 (10.8)

Female, n (%) 160 (84.7) 455 (81.8) 17 (94.4)

White, n (%) 130 (68.8) 424 (76.3) 14 (77.8)

Prior alcohol, n (%) 22 (11.6) 64 (11.5) 2 (11.1)

Prior tobacco, n (%) 39 (20.6) 98 (17.6) 4 (22.2)

Rheumatoid factor+, n (%) 130 (68.8) 411 (73.9) 11 (61.1)

Duration of disease symptoms, years, mean (SD) 6.8 (6.9) 6.9 (6.9) 9.0 (8.1)

Weekly dose of methotrexate, mg, mean (SD) 16.4 (2.4) 16.5 (2.8) 15.8 (1.9)

Prior treatment, n (%)

Methotrexate 189 (100.0) 556 (100.0) 18 (100.0)

DMARDs other than methotrexate 46 (24.3) 145 (26.1) 8 (44.4)

Glucocorticoids 117 (61.9) 325 (58.5) 10 (55.6)

NSAIDs 133 (70.4) 422 (75.9) 14 (77.8)

Positive discordance: patient global assessment – physician global assessment ≥2. Negative discordance: patient global assessment – physician global
assessment ≤ –2. Concordance: patient global assessment – physician global assessment = 0 or 1. SD standard deviation, DMARDs disease-modifying anti-rheumatic
drugs, NSAIDs nonsteroidal anti-inflammatory drugs

Smolen et al. Arthritis Research & Therapy  (2016) 18:114 Page 4 of 11



Table 2 Disease characteristics at baseline and week 36, according to week-36 concordance category

Week 36 (n = 763)

Time frame Positive discordance
(n = 189)

Concordance
(n = 556)

Negative discordance
(n = 18)

P valuea

DAS28 BL 4.4 (0.4) 4.4 (0.4) 4.5 (0.4) 0.2356

Week 36 2.8 (1.1) 2.2 (0.9) 3.1 (1.3) <0.0001

Δ BL to wk 36 −1.6 (1.0) −2.2 (0.9) −1.4 (1.3) <0.0001

CRP, mg/L BL 9.9 (13.9) 13.4 (17.7) 8.1 (7.1) 0.0256

Week 36 6.4 (8.2) 6.4 (7.9) 7.6 (12.0) 0.8036

Δ BL to wk 36 −3.4 (14.7) −7.0 (17.0) −0.4 (9.8) 0.0123

CRP, mg/L, median BL 4.6 5.9 4.0

Week 36 4.0 4.0 4.0

Δ BL to wk 36 0 −1 0

ESR, mm/h BL 21.0 (13.9) 22.9 (13.1) 20.2 (10.5) 0.1652

Week 36 13.4 (13.1) 11.8 (9.5) 15.0 (10.5) 0.1083

Δ BL to wk 36 −7.6 (11.2) −11.1 (12.6) −5.2 (10.7) 0.0006

TJC (0–28) BL 5.0 (2.6) 5.0 (2.8) 6.0 (3.5) 0.3502

Week 36 1.8 (2.5) 1.1 (2.2) 4.0 (5.6) <0.0001

Δ BL to wk 36 −3.3 (3.4) −4.0 (3.2) −2.0 (6.3) 0.0039

SJC (0–28) BL 3.5 (2.3) 4.0 (2.7) 4.8 (3.3) 0.0227

Week 36 1.1 (1.9) 0.9 (1.9) 3.9 (4.3) <0.0001

Δ BL to wk 36 −2.3 (2.5) −3.1 (2.6) −0.9 (5.0) <0.0001

Duration of morning joint stiffness, min BL 227 (384) 158 (314) 242 (472) 0.0453

Week 36 78 (164) 39 (166) 67 (144) 0.0191

Δ BL to wk 36 −148 (370) −120 (324) −175 (515) 0.5315

BPI (0–10) BL 4.7 (2.1) 3.7 (1.9) 3.9 (2.1) <0.0001

Week 36 3.2 (2.2) 1.1 (1.3) 1.8 (1.6) <0.0001

Δ BL to wk 36 −1.5 (2.4) −2.6 (2.1) −2.1 (2.5) <0.0001

HAQ-DI (0–3) BL 1.2 (0.6) 1.1 (0.6) 1.2 (0.7) 0.1458

Week 36 0.9 (0.6) 0.5 (0.5) 0.7 (0.6) <0.0001

Δ BL to wk 36 −0.3 (0.6) −0.7 (0.5) −0.5 (0.5) <0.0001

FACIT-fatigueb (0–52) BL 30.8 (9.3) 33.7 (9.4) 29.7 (10.0) 0.0006

Week 36 35.7 (9.5) 43.1 (8.0) 39.1 (9.8) <0.0001

Δ BL to wk 36 4.9 (9.4) 9.4 (8.8) 9.3 (11.4) <0.0001

CDAI (0–76) BL 18.1 (4.5) 17.6 (5.0) 21.2 (6.3) 0.0049

Week 36 8.7 (5.8) 4.7 (5.1) 13.6 (10.1) <0.0001

Δ BL to wk 36 −9.5 (6.5) −12.9 (6.4) −7.6 (12.0) <0.0001

SDAI (0–86) BL 19.2 (4.6) 18.9 (5.2) 22.0 (6.2) 0.0382

Week 36 9.4 (5.9) 5.3 (5.3) 14.4 (10.5) <0.0001

Δ BL to wk 36 −9.8 (6.4) −13.6 (6.5) −7.6 (12.2) <0.0001

Patient global assessment (0–10) BL 5.5 (1.6) 4.6 (1.7) 5.2 (2.0) <0.0001

Week 36 4.5 (1.8) 1.5 (1.2) 1.4 (1.1) <0.0001

Δ BL to wk 36 −1.0 (2.2) −3.1 (1.9) −3.8 (2.2) <0.0001

Physician global assessment (0–10) BL 4.2 (1.4) 4.0 (1.3) 5.2 (1.5) 0.0002

Week 36 1.4 (1.2) 1.3 (1.1) 4.3 (2.1) <0.0001

Δ BL to wk 36 −2.9 (1.6) −2.7 (1.5) −0.9 (2.9) <0.0001
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CDAI, SDAI, patient and physician global assessment,
and patient general health (p < 0.05 for change in CRP
and TJC; p < 0.001 for ESR; and p < 0.0001 for all others;
Table 2). Patients with concordant scores at week 36 had
the best 36-week clinical and patient-reported outcomes,
and for most measurements, the greatest improvement
between baseline and week 36, compared with patients
with positively or negatively discordant scores.
At week 36, patients with negative discordance exhib-

ited the highest values of DAS28, CRP, ESR, TJC, SJC,
CDAI, and SDAI, suggesting that physicians, more than
their patients, may have looked at “objective” disease ac-
tivity measures when determining their global assess-
ment. In contrast, patients with positive discordance had
the longest morning joint stiffness and worst values for
BPI, HAQ-DI, FACIT-fatigue, and patient general health,
suggesting that they, more than their physicians, focused
on subjective outcomes when determining their global
assessment.
Most patients who were concordant at the beginning

of the study remained concordant at 36 weeks (Fig. 1).
For the patients with positive or negative discordance at
baseline, the greatest shift at 36 weeks was to concord-
ance. The smallest shift from any category was to nega-
tive discordance.

Disease remission
Subgroup analysis results indicated that 442/755 patients
(58.5 %) achieved SJC and TJC ≤1 and CRP ≤1 mg/dL at
week 36. Of those 442 patients, 255 (57.7 %) also had a
patient global assessment ≤1, thus meeting the Boolean-
based criteria for clinical remission. Interestingly, the
remaining 187 patients (42.3 %) had a patient global as-
sessment >1, suggesting that these patients did not be-
lieve they were doing as well, or indeed were not doing
as well as the objective criteria seemed to indicate,
potentially attributable to their long disease duration.
Of the 255 patients who met Boolean remission cri-

teria at week 36, 250 patients (98.0 %) were concordant,
5 (2.0 %) were negatively discordant, and none were
positively discordant. However, of the 187 patients who
had SJC and TJC ≤1, CRP ≤1 mg/dL, and patient global
assessment >1, only 93 (49.7 %) were concordant; 2
(1.1 %) were negatively discordant, and 92 (49.2 %) were

positively discordant. The patients who met Boolean
remission criteria demonstrated greater improvement in
clinical and patient-reported outcomes between baseline
and week 36 than the patients with SJC and TJC ≤1,
CRP ≤1 mg/dL, and patient global assessment >1. This
was particularly true for the outcomes of patient general
health and FACIT-fatigue (data not shown).
In comparison, 205/762 patients (26.9 %) achieved

CDAI remission at week 36. Of those patients, 187
(91.2 %) were concordant, 2 (1.0 %) were negatively dis-
cordant, and 16 (7.8 %) were positively discordant. These
results are similar to those for Boolean remission, with
the exception that more patients in CDAI remission
were positively discordant.

Relationship between discordance status and remission
An additional analysis found that for patients with posi-
tive discordance, concordance, and negative discordance
at baseline, 44/194 (22.7 %), 193/520 (37.1 %), and 18/48
(37.5 %), respectively, achieved Boolean remission at
week 36, and 44/193 (22.8 %), 145/520 (27.9 %), and 16/
48 (33.3 %), respectively, achieved CDAI remission. In
comparison, for patients with positive discordance, con-
cordance, and negative discordance at week 36, 0/189
(0 %), 250/551 (45.4 %), and 5/18 (27.8 %), respectively,

Table 2 Disease characteristics at baseline and week 36, according to week-36 concordance category (Continued)

Patient general health VAS BL 47.8 (16.9) 40.9 (15.9) 45.7 (22.8) <0.0001

Week 36 36.9 (19.1) 12.4 (13.3) 14.7 (14.4) <0.0001

Δ BL to wk 36 −11.1 (22.4) −28.5 (18.8) −31.1 (22.6) <0.0001

Values are mean (SD). Positive discordance: patient global assessment – physician global assessment ≥2. Negative discordance: patient global assessment – physician
global assessment ≤ –2. Concordance: patient global assessment – physician global assessment = 0 or 1. BL baseline, BPI brief pain inventory, CDAI clinical disease
activity index, CRP C-reactive protein, DAS28 disease activity score based on 28 joint count, ESR erythrocyte sedimentation rate, FACIT-fatigue functional assessment of
chronic illness therapy-fatigue, HAQ-DI health assessment questionnaire disability index, SDAI simplified disease activity index, SJC swollen joint count, TJC tender joint
count, VAS visual analog scale, wk, week. aF-statistic (analysis of variance). bHigher scores indicate less fatigue

Fig. 1 Shifts in discordance categories, baseline to week 36 (n = 762).
Positive discordance: patient global assessment – physician global
assessment ≥2. Negative discordance: patient global assessment –
physician global assessment≤ –2. Concordance: patient global
assessment – physician global assessment = 0 or 1
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achieved Boolean remission at week 36 and 16/189
(8.5 %), 187/555 (33.7 %), and 2/18 (11.1 %), respectively,
achieved CDAI remission.

Correlations and predictors of discordance
The baseline values of BPI, SJC, duration of morn-
ing stiffness, FACIT-fatigue, and patient general
health significantly correlated with week-36 discord-
ance, p < 0.0001 to p < 0.05 (Table 3), although the
correlations were weak (r <0.25). At week 36, DAS28,
duration of morning stiffness, HAQ-DI, FACIT-fatigue,
CDAI, and SDAI correlated significantly but weakly with
discordance, p < 0.0001 for all. BPI and patient general
health demonstrated the strongest correlations, which
were moderate, at week 36 (r = 0.48 and 0.58, respectively,
p < 0.0001 for both).
Baseline predictors of week-36 positive discordance

were patient general health, BPI, and CRP. The odds ratios
(95 % confidence interval) were similar for the full popula-
tion (patient general health: 1.02 (1.00, 1.03), BPI: 1.22
(1.11, 1.35), CRP: 0.98 (0.97, 1.00)) and the subpopulation
of patients who achieved SJC and TJC ≤1 and CRP
≤1 mg/dL at week 36 (patient general health: 1.03 (1.01,
1.04), BPI: 1.24 (1.07, 1.43), CRP: 0.97 (0.94, 1.00)).

WPAI scores
At baseline, mean percent WPAI activity impairment was
higher (greater impairment) for the patients with positive
discordance (51.1 %) than for the patients with concord-
ance (41.3 %) or negative discordance (42.8 %) (p < 0.0001
across means) (Table 4). This continued to week 36, with

mean activity impairment of 35.4 %, 15.1 %, and 25.6 %
for the positive discordance, concordant, and negative dis-
cordance groups, respectively, p < 0.0001. The greatest im-
provement between baseline and week 36 occurred in the
patients who were concordant at week 36. For the sub-
group of patients who were employed at baseline and
36 weeks and had WPAI data (n = 287), the mean percent
impairment while working was higher for the patients
with positive discordance at baseline and 36 weeks (50.0 %
and 26.3 %, respectively) than for the patients with con-
cordance (37.8 % and 10.7 %, respectively) or negative
discordance (42.0 % and 12.0 %, respectively) (p ≤ 0.0026
across means) (Table 4). Similarly, the mean percent over-
all work impairment was higher for the patients with posi-
tive discordance at baseline and 36 weeks (54.6 % and
28.7 %, respectively) than for the patients with concord-
ance (41.5 % and 12.2 %, respectively) or negative discord-
ance (43.7 % and 12.0 %, respectively) (p ≤ 0.0019 across
means). Mean percent work time missed did not differ sig-
nificantly between the concordance categories; it was nu-
merically highest in the positive discordance group at
both baseline and week 36 (Table 4).

Discussion
We evaluated the rates of concordance and discordance
of global disease activity assessments at baseline and
after 36 weeks of open-label, single-arm treatment with
etanercept and methotrexate in patients with moderate
RA who participated in the PRESERVE trial. At baseline,
31.8 % of patient assessments of disease activity were
discordant with the assessments of their physicians. This

Table 3 Correlation between week-36 discordance and measurements of disease at baseline and week 36, and change from baseline to
week 36

Baseline Week 36 Change baseline to week 36

Number Pearson’s r Number Pearson’s r Number Pearson’s r

DAS28 760 −0.0225 762 0.1832*** 760 0.1942***

CRP 754 −0.0561 756 −0.0097 754 0.0523

ESR 763 −0.0630 763 0.0287 763 0.0924*

TJC 760 0.0058 762 0.0449 760 0.0269

SJC 760 −0.1197** 762 −0.0662 760 0.0678

Duration of morning joint stiffness 745 0.0813* 747 0.1456*** 745 −0.0094

BPI 753 0.2268*** 761 0.4784*** 753 0.1854***

HAQ-DI 757 0.0648 762 0.3174*** 757 0.2404***

FACIT-fatigue 753 −0.1437*** 761 −0.3645*** 753 −0.2054***

CDAI 760 0.0116 762 0.1986*** 760 0.1602***

SDAI 751 −0.0068 755 0.1912*** 751 0.1698***

Patient general health VAS 762 0.1826*** 763 0.5784*** 762 0.3542***

Duration of disease 761 −0.0402 na na na na

Discordance is defined as patient global assessment – physician global assessment. BPI brief pain inventory, CDAI clinical disease activity index, CRP C-reactive protein,
DAS28 disease activity score based on 28 joint count, ESR erythrocyte sedimentation rate, FACIT-fatigue functional assessment of chronic illness therapy-fatigue, HAQ-DI
health assessment questionnaire disability index, na not available, SDAI simplified disease activity index, SJC swollen joint count, TJC tender joint count, VAS visual analog
scale. *p < 0.05, **p < 0.001, ***p < 0.0001
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Table 4 Work productivity activity impairment questionnaire for rheumatoid arthritis (WPAI:RA) results at baseline, week 36, and change from baseline to week 36, according to
week-36 concordance category

All patients Positive discordance (n = 187) Concordance (n = 549) Negative discordance (n = 18)

Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3) P valuea

Activity impairment (n = 754) Baseline, % 51.1
(20.7)

50.0
(40.0, 70.0)

41.3
(19.2)

40.0
(30.0, 50.0)

42.8
(19.9)

45.0
(30.0, 60.0)

<0.0001

Week 36, % 35.4
(20.8)

30.0
(20.0, 50.0)

15.1
(16.6)

10.0
(0, 20.0)

25.6
(21.2)

20.0
(10.0, 50.0)

<0.0001

Δ Baseline to week 36 −15.7
(24.5)

−10.0
(–30.0, 0)

−26.2
(21.7)

−30.0
(–0.0, –10.0)

−17.2
(25.9)

−10.0
(–30.0, 0)

<0.0001

Employed patients
Positive discordance (n = 76) Concordance (n = 206) Negative discordance (n = 5)

Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3) P valuea

Impairment while working (n = 287) Baseline, % 50.0
(27.4)

40.0
(30.0, 70.0)

37.8
(25.5)

30.0
(20.0, 50.0)

42.0
(27.7)

50.0
(20.0, 50.0)

0.0026

Week 36, % 26.3
(18.7)

20.0
(20.0, 40.0)

10.7
(13.8)

10.0
(0, 20.0)

12.0
(13.0)

10.0
(0, 20.0)

<0.0001

Δ Baseline to week 36 −23.7
(29.9)

−20.0
(–0.0, 0)

−27.1
(26.4)

−20.0
(–40.0, –10.0)

−30.0
(23.5)

−20.0
(–50.0, –10.0)

<0.0001

Overall work impairment (n = 287) Baseline, % 54.6
(27.1)

50.0
(33.2, 76.1)

41.5
(27.2)

40.0
(20.0, 60.0)

43.7
(28.6)

50.0
(20.0, 58.3)

0.0019

Week 36, % 28.7
(20.6)

20.0
(20.0, 40.0)

12.2
(15.9)

10.0
(0, 20.0)

12.0
(13.0)

10.0
(0, 20.0)

<0.0001

Δ Baseline to week 36 −25.8
(30.9)

−20.1
(–45.0, –8.6)

−29.3
(27.4)

−22.0
(–46.7, –10.0)

−31.7
(25.4)

−20.0
(–58.3, –10.0)

<0.0001

Employed patients
Positive discordance (n = 74) Concordance (n = 200) Negative discordance (n = 5)

Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3) Mean (SD) Median (Q1, Q3) p valuea

Work time missed (n = 279) Baseline, % 16.9
(30.2)

0
(0, 17.2)

10.7
(24.3)

0
(0, 6.3)

3.3
(7.5)

0
(0, 0)

0.1565

Week 36, % 5.9
(15.9)

0
(0, 1.8)

2.4
(11.0)

0
(0, 0)

0
(0)

0
(0, 0)

0.2608

Δ Baseline to week 36 −11.0
(30.9)

0
(–10.5, 0)

−8.2
(22.9)

0
(–2.5, 0)

−3.3
(7.5)

0
(0, 0)

0.2608

Activity impairment includes all patients who had both baseline and week 36 data for this parameter. The remaining WPAI parameters include only patients who were employed and had WPAI data at both baseline
and week 36. A total of 305 patients were employed at both baseline and week 36; individual WPAI parameters differ due to missing baseline or week 36 values. Positive discordance: patient global assessment –
physician global assessment ≥2. Negative discordance: patient global assessment – physician global assessment ≤ –2. Concordance: patient global assessment – physician global assessment = 0 or 1. Δ change; Q1
quartile 1, Q3 quartile 3. aP value for baseline is for one-way analysis of variance, and for week 36 it is for an analysis of covariance model adjusted for baseline of the parameter
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represents a disconnect between the patient and phys-
ician in verbal and non-verbal cues about how RA is af-
fecting the patient. In most cases, discordance reflected
higher ratings of disease activity by patients.
When comparing concordance in this study to others

that used a similar method of measurement, the rate of
concordance was comparable to several [1, 3, 4] and higher
than other studies [2, 5]. As with other studies, we found
that pain was an important contributor to the patient global
assessment and discordance [2–5, 9, 11–13, 15]. We also
noted that patients with relatively high levels of inflamma-
tory activity, as assessed by an objective measure such as
CRP, had a higher level of concordance than patients with
lower levels of inflammation, similar to several other studies
[1, 4, 5, 9, 12]. In our analysis, baseline CRP was highest in
patients with concordance, with a mean of 13.4 mg/L, com-
pared with 9.9 mg/L for positive discordance and 8.1 mg/L
for negative discordance. This suggests that patients with
high levels of inflammation tend to focus on indicators of
potential joint damage, similar to clinicians.
At week 36, the rate of discordance was 27.1 % overall.

Among the subgroup of 442 patients who achieved SJC
and TJC ≤1 and CRP ≤1 mg/dL, the discordance rate
was lower but still substantial at 22.4 %. This result pro-
vides additional evidence that even when the disease is
controlled, pain may still be present, resulting in a con-
siderable difference between patient and physician view-
points [15]. Not surprisingly, for the 255 patients in this
subgroup who also reported a patient global assessment
≤1 (thereby achieving a Boolean remission), the rate of
discordance was 2 %. This is entirely negative discord-
ance, and is comparable to the negative discordance of
2.4 % for the overall population. The overall decrease in
discordance from 31.8 % at baseline to 27.1 % at week
36 occurred in the context of improved disease control.
This may be a result that is independent of the gap in
communication, or it may be due to the physician be-
coming more adept at interpreting patient cues, or pa-
tients becoming more expressive of how they feel.
This analysis of the PRESERVE trial provides a novel

perspective in several ways. First, it focuses on patients
with moderate RA (DAS28 >3.2 and ≤5.1) who received
therapy with etanercept and methotrexate. Many previ-
ously reported studies did not specify the extent of disease
activity, nor did they examine discordance following treat-
ment with a tumor necrosis factor inhibitor. As the major-
ity of patients seen in clinical practice have low or
moderate RA activity [36, 37], the data presented in this
report are relevant to most patients.
We also assessed the relationship between discordance,

activity impairment, and work productivity. Previous stud-
ies have found that moderate RA (and even mild RA) is as-
sociated with work impairment [23, 24, 27]. Additionally,
one study of patients with RA and other inflammatory and

noninflammatory rheumatic diseases found a significant
association between discordance and not working [2]. We
examined this association more closely by using the
WPAI:RA to measure four components of work productiv-
ity: activity impairment, absenteeism, presenteeism, and
overall work impairment. All three components of the
WPAI:RA related to employment were highest (i.e.,
worst) in patients with positive discordance; for two
of these components the difference was statistically
significant. These results suggest that discrepancies
between patient and physician assessments of disease
not only are associated with poorer clinical outcomes,
but may also extend to other domains of a patient’s
life such as work productivity, which could potentially
have an economic impact on patients and society.
A strength of this study is that it evaluated data from a

clinical trial population, thereby ensuring that all patients
were managed in a consistent manner and data were col-
lected at fixed intervals. This includes collection of work
productivity data using a validated instrument, the
WPAI:RA. Additionally, investigators completed the phys-
ician global assessment prior to having access to CRP
values for that visit. This removed the potential for the CRP
results to bias the physician assessment. In the clinic, pa-
tients sometimes bring their CRP or ESR results with them.
Therefore, the current study may more accurately reflect
the similarities and differences between patient global as-
sessments and physician global assessments than in the
clinic [9, 38].
This study has several limitations. Importantly, we were

limited to the assessments that were used in the clinical
trial. Although of interest, we were not able to evaluate the
effect of depression or cognitive impairment on discord-
ance because no validated measurement tool was used in
the trial. In addition, as this was a clinical trial, the results
may not be generalizable to all patients with RA. This study
excluded patients with mild or severe disease activity and
those with certain comorbid conditions. As a clinical trial,
physicians could not modify medication regimens at will;
instead it was necessary to follow the study protocol. Also,
patients who left the study for any reason were not
followed, and so we were unable to determine whether
their concordance status changed over time.

Conclusions
The results of our analysis demonstrated that in patients
with moderately active RA, the rate of concordance of
patient and physician global assessments increased after
36 weeks of treatment with etanercept and methotrex-
ate. Discordance significantly correlated with several
clinical endpoints and was associated with decreased
work productivity. Additional research into verbal and
nonverbal patient/physician communication is needed to
fully understand the discrepancies.

Smolen et al. Arthritis Research & Therapy  (2016) 18:114 Page 9 of 11



Abbreviations
BPI: brief pain inventory; CDAI: clinical disease activity index; CRP: C-reactive
protein; DAS28: disease activity score based on 28-joint count;
DMARD: disease-modifying anti-rheumatic drug; ESR: erythrocyte
sedimentation rate; FACIT-fatigue: functional assessment of chronic illness
therapy-fatigue; HAQ-DI: health assessment questionnaire disability index;
RA: rheumatoid arthritis; SDAI: simplified disease activity index; SJC: swollen
joint count; TJC: tender joint count; VAS: visual analog scale; WPAI: work
productivity activity impairment questionnaire.

Competing interests
JS has received research grant support from Abbott, BMS, MSD, Pfizer, Roche, and
UCB; and consultation and/or speaking honoraria from Abbott, AstraZeneca, BMS,
Celgene, Celltrion, Glaxo, Janssen, MSD, Pfizer, Roche, Samsung, Sanofi-Aventis, and
UCB. VS is a consultant for AbbVie, Amgen, Anthera, AstraZeneca, BMS, Celltrion,
Genentech/Roche, GSK, Hospira, Incyte, Janssen, Lilly, MerckSerono, Novartis, Pfizer,
Regeneron, Sanofi, and UCB. ASK, SK, and TVJ are employees of Pfizer. AS is an
employee of inVentiv Health and was contracted by Pfizer to provide statistical
support for the development of this paper. No nonfinancial conflict of interest
exists for any author.

Authors’ contributions
JS, VS, ASK, and TVJ made substantial contributions to the conception or
design of the study. JS, VS, ASK, and TVJ contributed to the acquisition and
interpretation of data from the study. AS conducted the statistical analyses.
SK and VS expertly analyzed the health-related quality of life outcomes.
JS, VS, ASK, AS, SK, and TVJ all contributed to drafting the manuscript and
revising it critically for important intellectual content. All authors read and
approved the final manuscript.

Acknowledgments
We thank all patients who participated in this study and the investigators and
medical staff at all of the participating centers. This study was funded by Pfizer.
Medical writing support was provided by Jennica Lewis of Engage Scientific
Solutions and was funded by Pfizer. The specific ethical bodies that approved the
PRESERVE study are as follows: Australia – Bellberry Limited, Dulwich, SA; Flinders
Clinical Research Ethics Committee, Repatriation General Hospital, Daw Park, SA;
and The Austin Health Human Research Ethics Committee, Heidelberg, VIC.
Austria – Ethikkommission der Stadt Wien, Wien. Belgium – Comite d'ethique
Hospitalo-Facultaire Universitaire de Liege, Centre Hospitalier Universitaire du Sart
Tilman, Liege; and CHU Liege, Comité d’Ethique de la Faculté de Médicine, Centre
Hospitalier Universitaire du Sart Tilman, Liege. Chile – Comite Etico Cientifico,
Servicio de Salud Metropolitano Oriente, Santiago, RM. Colombia – Comite de
etica de la fundacion instituto de reumatologia Fernando Chalem, Bogota,
Cundinamarca; Comité de etica independiente centro de reumatologia y
ortopedia, Barranquilla, Atlantico; and Comite de Etica de la Investigacion Riesgo
de Fractura S.A., Bogota, Cundinamarca. Czech Republic – Eticka komise Fakultni
nemocnice Olomouc a Lekarske fakulty, Univerzity Palackeho, Olomouc; Ethics
Committee of Institute of Rheumatology, Praha; Eticka komise pro multicentricka
klinicka hodnoceni Fakultni nemocnice v Motole, Praha; and Multicentricka eticka
komise Fakultni nemocnice u sv. Anny v Brne - detasovane pracoviste, Brno.
France – Comité de Protection des Personnes, Sud-Ouest et Outre-Mer II Hôpital
Purpan, Toulouse Cedex 9. Germany – Ethik-Kommission bei der Medizinischen
Fakultaet der Universitaet Wuerzburg, Institut fuer Pharmakologie und Toxikologie,
Wuerzburg. Hungary – Egeszsegugyi Tudomanyos Tanacs Klinikai Farmakologiai
Etikai Bizottsaga, Budapest. Italy – Comitato Etico Scientifico dell'Azienda
Ospedaliera Ospedale Niguarda Ca' Granda di Milano, Milano; Comitato
Etico Azienda Ospedaliera Universitaria San Luigi Gonzaga di Orbassano,
Orbassano; Comitato Etico dell'Universita' Campus Bio-Medico di Roma,
Roma; and Comitato Etico dell'Azienda Ospedali Vittorio Emanuele,
Ferrarotto, S.Bambino, Catania. Republic of Korea – Institutional Review
Board, Gangnam Severance Hospital, Seoul; Institutional Review Board/
Ethics Commitee of Kangdong Sacred Heart Hospital, Seoul; Hallym
University Sacred Heart Hospital Institutional Review Board, Anyang-Si,
Gyeonggi-do; Institutional Review Board for Human Research, Konkuk
University Hospital, Seoul; Institutional Review Board, Gachon Gil Medical
Center, Incheon; Hanyang University Hospital IRB, Seoul; and IRB of Eulji
University Hospital, Daejeon. Mexico – Comite de Etica de la Facultad de
Medidna de la UANL Hospital Universitario Dr Jose Eleuterio Gonzalez,
Monterrey NL; Comite Bioetico para la Investigacion Clinica S. C., Puebla
422, Mexico, DF; Comite de Etica del Hospital San Javier, Guadalajara,

Jalisco; and Comité de Investigación del Hospital CEM, Merida, Yucatán.
The Netherlands – Independent Review Board Nijmegen (IRBN)
Nijmegen, Wijchen. Poland – Komisja Etyczna Przy Instytucie
Reumatologicznym ul Spartanska 1, Warszawa. Russian Federation –
Biomedical Ethics Committee at FGU "Severo-Zapadny District Medical
Center of Rozdrav," St. Petersburg; Ethical council under responsibility of
department of state regulation of circulation of medicines, Ministry of
Public Health and Social Development of Russian Federation, Moscow;
Local Ethics Committee at GU Institute of Rheumatology of RAMS,
Moscow; Local Ethics Committee at GUZ "City Clinical Hospital #1 n.a.,
N.I.Pirogov," Rheumatology Department, Moscow; Local Ethics Committee
at GUZ at Leningrad Regional Clinical Hospital, St. Petersburg; and
Local Ethics Committee at Moscow Regional Research Clinical Institute,
n.a. M.F. Vladimirskogo, Moscow. Serbia and Montenegro – Ethics
Committee of Institute of Rheumatology-Belgrade, Belgrade; Ethics
Committee of Institute for Treatment and Rehabilitation "Niska Banja,"
Niska Banja; and Ethics Committee Military Medical Academy, Belgrade.
Spain – Hospital General Universitario Gregorio Marañon, Comite
etico de Investigacion Clinica c/Doctor, Madrid. Sweden – Regionala
etikprovningsnamnden i Uppsala, Uppsala. Taiwan – Institutional Review
Board of Tri-Service General Hospital National Defense Medical Center,
Neihu, Taipei; and Kaohsiung Medical University Chung-Ho Memorial
Hospital, Institutional Review Board, Kaohsiung. United Kingdom –
Liverpool Adult Research Ethics Committee, Research Ethics Office,
Liverpool; Wrightington, Wigan and Leigh LREC, Greater Manchester
Strategic Health Authority, Manchester; and West Midlands Research
Ethics Committee, Redditch, Worcestershire.

Author details
1Division of Rheumatology, Medical University of Vienna and Hietzing
Hospital, Vienna, Austria. 2Division of Immunology/Rheumatology, Stanford
University School of Medicine, Palo Alto, CA, USA. 3Pfizer, Collegeville, PA,
USA. 4inVentiv Health, Princeton, NJ, USA. 5Pfizer, New York, NY, USA.

Received: 20 January 2016 Accepted: 26 April 2016

References
1. Barton JL, Imboden J, Graf J, et al. Patient-physician discordance in

assessments of global disease severity in rheumatoid arthritis. Arthritis Care
Res. 2010;62(6):857–64.

2. Castrejón I, Yazici Y, Samuels J, Luta G, Pincus T. Discordance of global
estimates by patients and their physicians in usual care of many rheumatic
diseases: association with 5 scores on a multidimensional health assessment
questionnaire (MDHAQ) that are not found on the health assessment
questionnaire (HAQ). Arthritis Care Res. 2014;66(6):934–42.

3. Kaneko Y, Kuwana M, Kondo H, Takeuchi T. Discordance in global
assessments between patient and estimator in patients with newly
diagnosed rheumatoid arthritis: associations with progressive joint
destruction and functional impairment. J Rheumatol. 2014;41(6):1061–6.

4. Khan NA, Spencer HJ, Abda E, et al. Determinants of discordance in
patients' and physicians' rating of rheumatoid arthritis disease activity.
Arthritis Care Res. 2012;64(2):206–14.

5. Lindström Egholm C, Krogh NS, Pincus T, et al. Discordance of global
assessments by patient and physician is higher in female than in male
patients regardless of the physician’s sex: data on patients with rheumatoid
arthritis, axial spondyloarthritis, and psoriatic arthritis from the DANBIO
Registry. J Rheumatol. 2015;42(10):1781–5.

6. Nicolau G, Yogui MM, Vallochi TL, et al. Sources of discrepancy in patient
and physician global assessments of rheumatoid arthritis disease activity.
J Rheumatol. 2004;31(7):1293–6.

7. Hirsh JM, Boyle DJ, Collier DH, Oxenfeld AJ, Caplan L. Health literacy
predicts the discrepancy between patient and provider global assessments
of rheumatoid arthritis activity at a public urban rheumatology clinic.
J Rheumatol. 2010;37(5):961–6.

8. Hudson M, Impens A, Baron M, et al. Discordance between patient and
physician assessments of disease severity in systemic sclerosis. J Rheumatol.
2010;37(11):2307–12.

9. Studenic P, Radner H, Smolen JS, Aletaha D. Discrepancies between patients
and physicians in their perceptions of rheumatoid arthritis disease activity.
Arthritis Rheumatol. 2012;64(9):2814–23.

Smolen et al. Arthritis Research & Therapy  (2016) 18:114 Page 10 of 11



10. Yen JC, Abrahamowicz M, Dobkin PL, et al. Determinants of discordance
between patients and physicians in their assessment of lupus disease
activity. J Rheumatol. 2003;30(9):1967–76.

11. Furu M, Hashimoto M, Ito H, et al. Discordance and accordance between
patient’s and physician’s assessments in rheumatoid arthritis. Scand J
Rheumatol. 2014;43(4):291–5.

12. Markenson JA, Koenig AS, Feng JY, et al. Comparison of physician and
patient global assessments over time in patients with rheumatoid arthritis: a
retrospective analysis from the RADIUS cohort. J Clin Rheumatol. 2013;19(6):
317–23.

13. Wen H, Ralph Schumacher H, Li X, et al. Comparison of expectations of
physicians and patients with rheumatoid arthritis for rheumatology clinic
visits: a pilot, multicenter, international study. Int J Rheum Dis. 2012;15(4):
380–9.

14. Barton JL, Criswell LA, Kaiser R, Chen Y-H, Schillinger D. Systematic review
and metaanalysis of patient self-report versus trained assessor joint counts
in rheumatoid arthritis. J Rheumatol. 2009;36(12):2635–41.

15. Aletaha D, Smolen JS. Remission of rheumatoid arthritis: should we care
about definitions? Clin Exp Rheumatol. 2006;24(6 Suppl 43):S45–51.

16. Strand V, Wright GC, Bergman MJ, Tambiah J, Taylor PC. Patient
expectations and perceptions of goal-setting strategies for disease
management in rheumatoid arthritis. J Rheumatol. 2015;42:2046–54.

17. Hahn SR, Friedman DS, Quigley HA, et al. Effect of patient-centered
communication training on discussion and detection of nonadherence in
glaucoma. Ophthalmology. 2010;117(7):1339–47.

18. Hahn SR, Kotak S, Tan J, Kim E. Physicians’ treatment decisions, patient
persistence, and interruptions in the continuous use of prostaglandin
therapy in glaucoma. Curr Med Res Opin. 2010;26(4):957–63.

19. Boonen A, Severens J. The burden of illness of rheumatoid arthritis. Clin
Rheumatol. 2011;30(1):3–8.

20. Burton W, Morrison A, Maclean R, Ruderman E. Systematic review of studies of
productivity loss due to rheumatoid arthritis. Occup Med. 2006;56(1):18–27.

21. Filipovic I, Walker D, Forster F, Curry AS. Quantifying the economic burden of
productivity loss in rheumatoid arthritis. Rheumatology. 2011;50(6):1083–90.

22. Puolakka K, Kautiainen H, Möttönen T, et al. Early suppression of disease
activity is essential for maintenance of work capacity in patients with
recent-onset rheumatoid arthritis: five-year experience from the FIN-RACo
trial. Arthritis Rheumatol. 2005;52(1):36–41.

23. Sokka T, Kautiainen H, Pincus T, et al. Work disability remains a major
problem in rheumatoid arthritis in the 2000s: data from 32 countries in the
QUEST-RA Study. Arthritis Res Ther. 2010;12(2):R42. doi:10.1186/ar2951.

24. Bansback N, Zhang W, Walsh D, et al. Factors associated with absenteeism,
presenteeism and activity impairment in patients in the first years of RA.
Rheumatology. 2012;51(2):375–84.

25. Li X, Gignac MAM, Anis AH. The indirect costs of arthritis resulting from
unemployment, reduced performance, and occupational changes while at
work. Med Care. 2006;44(4):304–10.

26. Allaire S, Wolfe F, Niu J, Lavalley MP. Contemporary prevalence and
incidence of work disability associated with rheumatoid arthritis in the US.
Arthritis Rheum. 2008;59(4):474–80.

27. Chaparro del Moral R, Rillo OL, Casalla L, et al. Work productivity in
rheumatoid arthritis: relationship with clinical and radiological features.
Arthritis. 2012;2012:137635.

28. Eberhardt K, Larsson B-M, Nived K, Lindqvist E. Work disability in rheumatoid
arthritis–development over 15 years and evaluation of predictive factors
over time. J Rheumatol. 2007;34(3):481–7.

29. Zhang W, Anis A. The economic burden of rheumatoid arthritis: beyond
health care costs. Clin Rheumatol. 2011;30(1):25–32.

30. Smolen JS, Nash P, Durez P, et al. Maintenance, reduction, or withdrawal of
etanercept after treatment with etanercept and methotrexate in patients
with moderate rheumatoid arthritis (PRESERVE): a randomised controlled
trial. Lancet. 2013;381(9870):918–29.

31. Anderson JK, Zimmerman L, Caplan L, Michaud K. Measures of rheumatoid
arthritis disease activity: patient (PtGA) and provider (PrGA) global
assessment of disease activity, disease activity score (DAS) and disease
activity score with 28-joint counts (DAS28), simplified disease activity index
(SDAI), clinical disease activity index (CDAI), patient activity score (PAS) and
patient activity score-II (PASII), routine assessment of patient index data
(RAPID), rheumatoid arthritis disease activity index (RADAI) and rheumatoid
arthritis disease activity index-5 (RADAI-5), chronic arthritis systemic index
(CASI), patient-based disease activity score with ESR (PDAS1) and patient-

based disease activity score without ESR (PDAS2), and mean overall index
for rheumatoid arthritis (MOI-RA). Arthritis Care Res. 2011;63(S11):S14–36.

32. Felson DT, Smolen JS, Wells G, et al. American College of Rheumatology/
European League Against Rheumatism provisional definition of remission in
rheumatoid arthritis for clinical trials. Arthritis Rheumatol. 2011;63(3):573–86.

33. Strand V, Jones TV, Li W, Koenig AS, Kotak S. The impact of rheumatoid
arthritis on work and predictors of overall work impairment from three
therapeutic scenarios. Int J Clin Rheumatol. In press.

34. Tang K, Beaton DE, Boonen A, Gignac MAM, Bombardier C. Measures of
work disability and productivity: rheumatoid arthritis specific work
productivity survey (WPS-RA), workplace activity limitations scale (WALS),
work instability scale for rheumatoid arthritis (RA-WIS), work limitations
questionnaire (WLQ), and work productivity and activity impairment
questionnaire (WPAI). Arthritis Care Res. 2011;63(S11):S337–49.

35. Zhang W, Bansback N, Boonen A, et al. Validity of the work productivity and
activity impairment questionnaire - general health version in patients with
rheumatoid arthritis. Arthritis Res Ther. 2010;12(5):R177. doi:10.1186/ar3141.

36. Mierau M, Schoels M, Gonda G, et al. Assessing remission in clinical practice.
Rheumatology. 2007;46(6):975–9.

37. Sokka T, Pincus T. Most patients receiving routine care for rheumatoid
arthritis in 2001 did not meet inclusion criteria for most recent clinical trials
or American College of Rheumatology criteria for remission. J Rheumatol.
2003;30(6):1138–46.

38. Pincus T, Richardson B, Strand V, Bergman MJ. Relative efficiencies of the 7
rheumatoid arthritis Core Data Set measures to distinguish active from
control treatments in 9 comparisons from clinical trials of 5 agents. Clin Exp
Rheumatol. 2014;32(5 Suppl 85):S47–54.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Smolen et al. Arthritis Research & Therapy  (2016) 18:114 Page 11 of 11

http://dx.doi.org/10.1186/ar2951
http://dx.doi.org/10.1186/ar3141

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Statistical analysis

	Results
	Patients
	Concordance
	Disease remission
	Relationship between discordance status and remission
	Correlations and predictors of discordance
	WPAI scores

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References

