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Abstract  
Objective

Rheumatoid arthritis (RA) activity can be assessed by several outcome measures. The importance of patient-reported 
outcomes (PROs) has recently been advocated. Our objective was to determine whether patient self-assessment can reflect 

RA disease activity. 

Methods
Data from patients included in the early arthritis ESPOIR cohort and fulfilling 2010 ACR/EULAR criteria for RA 

at month 12 were used. Data for several PROs (visual analogue scale for fatigue, pain, patient assessment of disease 
activity; Health Assessment Questionnaire [HAQ]; Medical Outcomes Study Short Form 36 [SF36]; Echelle de Mesure 

de l’Impact de la polyarthrite Rhumatoïde-court [EMIR-court] and Routine Assessment of Patient Index Data 3 [RAPID3]) 
were collected and their association with disease activity measured by Disease Activity Score in 28 joints-3 variables 
(DAS28-3v) was assessed. The association of PROs and disease activity was assessed by explained variance, Pearson 

correlation and performance of each PRO in differentiating low versus high disease activity states.

Results
We evaluated data for 677 patients. Whatever the disease activity, less impaired PROs was associated with the lowest 

disease activity. All PROs were moderately correlated with RA disease activity. The RAPID3 had the best association with 
DAS28-3v in determining RA disease activity state (r=0.45–0.55, explained variance 30–45%, sensitivity 69–100% and 
specificity 55–78%). Global PROs (RAPID3, EMIR-court) had the highest association with disease activity, followed by 

PROs assessing physical function.

Conclusion
The association of PROs and RA disease activity (DAS28-3v) remains moderate. RAPID3, a global PRO, had the best 

association with disease activity as compared with other analysed PROs. 
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Introduction
Rheumatoid arthritis (RA) is the most 
frequent chronic inflammatory arthritis, 
affecting 0.3% to 0.8% of the general 
population. It may be associated with 
the development of osteoarticular le-
sions causing irreversible functional 
disability as well as increased cardio-
vascular morbidity and mortality. These 
consequences are mainly driven by 
the level of disease activity over time; 
therefore, most recent efforts have in-
volved “treat-to-target’ therapy (i.e. by 
disease activity state). The level of dis-
ease activity can be assessed by several 
validated tools, with Disease Activity 
Score (DAS) and its versions (DAS44, 
DAS28, DAS28-C-reactive protein 
level), Simple Disease Activity Index 
(SDAI), and Clinical Disease Activity 
Index (CDAI), the most frequently 
used, both in clinical trials and for rou-
tine care of patients (1). Indeed, treating 
according to a predefined goal based on 
these indexes improves long-term func-
tional and global prognosis (2).
All these instruments represent a com-
bination of assessments of different 
aspects of disease activity summarised 
into a single value that represents a 
global measurement of inflammatory 
activity in a single patient. They usually 
combine clinical assessments (number 
of tender or swollen joints), results of 
biological tests and patient-reported 
outcomes (PROs). Besides these instru-
ments, with patient opinion only part of 
the final measurement, other PROs have 
been developed to evaluate outcomes 
that cannot be measured objectively by 
clinicians and appear to be important 
parameters in patient healthcare (3-5). 
PROs are questionnaires used in clini-
cal trials and daily care, with answers 
directly collected from patients. They 
allow the evaluation of domains that are 
often neglected (fatigue, quality of life, 
subjective disease activity, sleep disor-
ders, etc.) (6-8). Indeed, self-manage-
ment programmes that directly involve 
patients, are increasingly offered to RA 
patients because they are considered a 
key element of quality care and show 
health criteria improvement and pain 
reduction (9).
Different kinds of PROs are available, 
either unidimensional or multidimen-

sional and specific or general, accord-
ing to the number of domains they re-
flect (4). PROs are used as multifunc-
tional criteria and therefore can be used 
as prognostic (10, 11), therapeutic-eval-
uation (12, 13) or therapeutic-decision 
(14, 15) outcomes.
Many studies have compared patient 
self-assessment and evaluation of dis-
ease activity by an experienced clini-
cian to determine whether substituting 
patient assessment of disease activity 
is possible (16, 17). Patient self-assess-
ment appears to be as reproducible as 
formal joint count by an experienced 
clinician (18). Likewise, physical func-
tion assessed by a self-administered 
questionnaire, such as occupational dis-
ability, mortality, socio-economic cost, 
or the need for prosthetic surgery, is as 
informative as laboratory tests in deter-
mining the prognosis of RA (2, 19).
We aimed to compare the performance 
of different PROs in assessing RA dis-
ease activity using one specific disease 
activity index: DAS28-3 variables 
(DAS28-3v) and then determine which 
PRO is most associated with and repre-
sentative of disease activity.

Material and methods
We conducted an observational study 
of data from the French cohort ESPOIR 
(Etude et Suivi des Polyarthrites 
Indifférenciées Récentes) to evaluate 
the performance of PROs in assessing 
disease activity in RA.

ESPOIR cohort
From December 2002 to March 2005, 
813 French patients with early arthritis 
were included in the ESPOIR cohort 
(20, 21). In the ESPOIR cohort, pa-
tients with inflammatory arthritis (with 
at least 2 swollen joints and symptom 
onset between 6 months and 6 weeks) 
were systematically included if the lo-
cal investigator considered the patient 
had RA or undifferentiated arthritis 
prone to become RA, after exclusion 
of differential diagnoses. Patients were 
followed at 1 of 14 hospital centres eve-
ry 6 months for 2 years and every year 
thereafter. At each visit after baseline, 
sociodemographics, disease severity 
and RA management data were col-
lected. At every visit, patients complet-
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ed PROs (visual analogue scale [VAS] 
for fatigue, pain, and patient activ-
ity; Health Assessment Questionnaire 
[HAQ], Medical Outcomes Study 
Short Form 36 [SF36], Echelle de 
Mesure de l’Impact de la polyarth-
rite Rhumatoïde-court [EMIR-court], 
Routine Assessment of Patient Index 
Data 3 [RAPID3]). The ethics commit-
tee of Lapeyronie Hospital, Montpellier 
University, approved the ESPOIR re-
search protocol in July 2002. All pa-
tients signed an informed consent form 
before inclusion.

Population included in our study
For the current study, we selected, 
among the ESPOIR cohort, only the 
patients fulfilling the 2010 American 
College of Rheumatology/European 
League Against Rheumatism (ACR/
EULAR) criteria for RA at the 12-month 
visit.

PROs analysed
The VAS for fatigue, pain and global 
disease activity involved self-assess-
ment on a uni-dimensional scale from 
0 (minimum) to 100 (maximum). 

• HAQ
The HAQ concerns functional dis-
ability and pain in inflammatory rheu-
matic diseases (22). Physical function 
is assessed with 20 questions about 
daily activities grouped in 8 categories: 
dressing and grooming, arising, eating, 
walking, hygiene, reach and grip. The 
final score, ranging from 0 (no difficul-
ty in performing the task) to 3 (failure 
to achieve the task), corresponds to the 
mean of the sum of these 8 category 
scores (each category score obtained 
by using the highest sub-category 
score) and takes into account the use of 
aids or devices. 

• EMIR-court
The EMIR-court is the French version 
of the Arthritis Impact Measurement 
Scale 2, considered valid, reliable and 
sensitive (23, 24). This questionnaire 
contains 5 components with a total 
of 26 questions on physical activity, 
pain, depression and anxiety, social 
activities, and work. Each component 
is measured on a 5-point Likert scale 

and the final score is the mean score for 
these 5 components, which is then nor-
malised from 0 (good health status) to 
10 (poor health status).

• SF36
The SF36 is a generic questionnaire 
of quality of life with 36 questions di-
vided into 8 domains, scored from 0 
(worst quality of life) to 10 (best quali-
ty of life): physical function (PF), bodi-
ly pain (BP), vitality (VT), social func-
tion (SF), mental health (MH), general 
health (GH), role physical (RP), role 
emotional (RE) (25). The SF36 can be 
presented as the physical component 
score (PCS) and mental component 
score (MCS). 

• RAPID3
RAPID3 is a health assessment ques-
tionnaire assessing 3 domains: physical 
function, pain and disease activity (19, 
26). Each domain is scored from 0 to 
10 and the final score is the sum of the 
3 domains. High scores represent the 
most altered health state.

RA disease activity assessed 
by DAS28-3v 
DAS28-3v was calculated as fol-
lows: [0.56*√TJC + 0.28*√SJC) + 
0.70*Ln(ESR)]*1.08 + 0.16, where 
TJC represents tender joint count; SJC, 
swollen joint count; and ESR, erythro-
cyte sedimentation rate. The DAS28-
3v was preferred to the DAS28-4 vari-
ables (DAS28-4v) to limit the subjec-
tivity of the patient in assessing disease 
activity (27). According to the DAS28-
3v, remission was considered <2.6, low 
disease activity 2.6 to 3.2, moderate 
disease activity 3.2 to 5.1 and high dis-
ease activity >5.1. ACR/EULAR2010 
remission was defined by a swollen 
joint count ≤1, a tender joint count ≤1, 
a patient global assessment ≤1/10 and a 
C-reactive protein ≤1mg/L.

Statistical analysis
Demographic, clinical and biological 
characteristics of included patients and 
PRO values collected during follow-up 
are described with number (%) or mean 
(SD): age, sex, presence of an anxiode-
pressive disorder (defined by anxiety, 
depression or intake of anxiolytics or 

antidepressants), active smoking, cur-
rent alcohol consumption, characteris-
tics at baseline (disease duration, pres-
ence of nocturnal awakening, presence 
of morning stiffness longer than 30 
minutes, serologic status, radiographi-
cally eroded joints ≥3), joint counts, 
biological inflammation (erythrocyte 
sedimentation rate, C-reactive protein), 
disease activity and PROs. 
We dichotomised the characteristics 
of population on the observed median 
value, then compared mean values of 
each PRO across the defined subcat-
egories of characteristics, by Student 
t-tests. Only variables that potentially 
affected PRO values (i.e. with a p<0.10 
in univariate analysis) were used for 
adjustment on multivariate analysis. 
We analysed the association of PROs 
and RA disease activity by comparing 
mean values of the analysed PROs by 
disease activity status (remission, or 
low or high disease activity based on 
the DAS28-3v). 
We evaluated the correlation be-
tween PROs and disease activity by 
the DAS28-3v by Pearson correlation 
analysis. 
Then, the association of PROs and 
DAS28-3v was assessed by ANOVA, 
adjusting for potentially influencing 
variables as determined above. We 
evaluated the proportion of variance in 
RA activity that could be explained by 
each analysed PRO using the variance 
estimates generated by each respective 
ANOVA model. 
We used receiver operating charac-
teristic (ROC) curve and discriminant 
analyses to assess the performance of 
PROs in determining several prede-
fined disease activity states such as 
ACR/EULAR remission, DAS28-3v 
remission and low and high disease ac-
tivity to evaluate which PRO had the 
best discriminatory ability. Sensitivity 
(Se), specificity (Sp), positive predic-
tive value and negative predictive val-
ue of each PRO and for every disease 
activity state were determined. After 
determining the most discriminating 
value of each PRO in differentiating 
low versus high disease activity (based 
on the areas under the ROC curve 
[AUC]), we determined sensitivity 
and specificity for each PRO to deter-



649

Disease activity by patient-reported outcomes / H. Che et al.

mine a given status of disease activity. 
Statistical analyses were repeated with 
data collected at months 0, 12 and 60, 
to assess performance in patients with 
substantial disease activity (at inclu-
sion) and in patients with usually more 
limited disease activity (patients with 
active treatment after inclusion). This 
process served as a sensitivity analysis, 
especially comparing data at months 
12 and 60, to test the robustness of our 
results. The statistical analyses were 
performed, using the software SPSS 
(v. 15). p<0.05 was considered statisti-
cally significant.

Results
Characteristics of population 
and disease (Table I)
Among the 813 patients of the ESPOIR 
cohort, 677 (83.2%), fulfilling the 2010 
ACR/EULAR criteria for RA at month 
12, were included in our study. The char-
acteristics of patients and their rheuma-
tologic disease are in Table I. Patients 
had high disease activity at inclusion, 
with, consequently, impaired functional 
status and high negative impact on all 
domains assessed by the PROs evalu-
ated. Because of the active therapeutic 
approach initiated after baseline visit, 

most patients had reduced disease ac-
tivity at 12 and 60 months, and the self-
assessments showed an improvement at 
these visits when compared to baseline 
(Table I). 

Association of PROs and 
characteristics of patients and disease
At every evaluation time (month 0 
[M0], M12 and M60), all analysed PRO 
values were significantly associated 
with disease activity assessed by the 
DAS28-3v (p<0.001), with better self-
assessed values for patients with low 
disease activity or in remission. Sex, 

Table I. Characteristics of 677 patients with rheumatoid arthritis (RA) from the ESPOIR cohort.

DEMOGRAPHIC CHARACTERISTICS

Patients, n	 677
Mean age, mean (SD)	 48.6	 (12.3)
Female gender, n(%)	 524	 (77.4%)
Anxiodepressive disorder	 111	 (16.4%)
Active smoking	 146	 (21.6%)
Active alcohol consumption	 107	 (15.8%)

CLINICAL AND PARACLINICAL CHARACTERISTICS

Disease duration at baseline, months, mean (SD)	 3.41	 (1.74)
Nocturnal awakening at baseline	 455	 (67.2%)
Morning stiffness > 30 min, at baseline	 507	 (74.9%)
Serologic status, at baseline	 RF+ or ACPA+	 405	 (60.5%)
	 RF+	 368	 (54.4%)
	 ACPA+	 292	 (43.1%)
Radiographic erosions ≥3, at baseline	 102	 (15.1%)

	 M0		  M12		  M60

TJC, mean (SD)	 9.5	 (7.1)	 4.0	 (6.0)	 3.0	 (5.2)
SJC, mean (SD)	 8.0	 (5.4)	 2.3	 (3.3)	 1.3	 (2.7)
ESR, mean (SD)	 30.2	 (24.8)	 15.6	 (14.4)	 14.8	 (13.4)
CRP, (mg/L), mean (SD) 	 21.0	 (33.4)	 7.2	 (11.6)	 7.1	 (12.3)
DAS28-3v, mean (SD)	 5.0	 (1.2)	 3.2	 (1.3)	 2.8	 (1.2)
DAS28-4v, mean (SD)	 5.3	 (1.2)	 3.3	 (1.4)	 2.8	 (1.4)
2010 ACR/EULAR remission	 0	 (0%)	 99	 (16.3%)	 132	 (27.5%)
DAS28-4v remission	 8	 (1.2%)	 220	 (36.4%)	 241	 (51.2%)
DAS28-4v ≤ 3.2	 19	 (2.8%)	 97	 (16.0%)	 69	 (14.6%)
DAS28-4v 3.2–5.1	 270	 (40.7%)	 221	 (36.5%)	 128	 (27.2%)
DAS28-4v > 5.1	 367	 (55.3%)	 67	 (11.1%)	 33	 (7.0%)

PROs
 
	 M0	 M12	 M60

VAS fatigue (/100), mean (SD)	 48.9 (27.4)	 n= 664 (98.0%)	 38.6 (29.0)	 n= 605 (89.4%)	 33.5 (27.7)	 n= 469 (69.3%)
VAS pain (/100), mean (SD)	 39.6 (27.8)	 n= 664 (98.0%)	 23.7 (25.2)	 n= 605 (89.4%)	 17.9 (22.5	 n= 469 (69.3%)
VAS patient activity (/100), mean (SD)	 61.9 (24.3)	 n= 664 (98.0%)	 32.8 (26.6)	 n= 605 (89.4%)	 26.8 (25.5)	 n= 471 (69.6%)
HAQ (/3), mean (SD)	 1.03 (0.685)	 n= 666 (98.4%)	 0.54 (0.59)	 n= 605 (89.4%)	 0.52 (0.60)	 n= 469 (69.3%)
SF36 PCS (/100), mean (SD)	 37.9 (8.4)	 n= 660 (97.5%)	 44.2 (8.9)	 n= 604 (89.2%)	 44.8 (9.4)	 n= 484 (71.5%)
SF36 MCS (/100), mean (SD)	 39.3 (10.8)	 n= 660 (97.5%)	 43.9 (11.7)	 n= 604 (89.2%)	 45.7 (11.2)	 n= 484 (71.5%)
EMIR-court (/10), mean (SD)	 4.4 (1.5)	 n= 571 (84.4%)	 3.1 (1.6)	 n= 541 (79.9%)	 2.8 (1.5)	 n= 396 (58.5%)
RAPID3 (/30), mean (SD)	 12.2 (5.4)	 n= 662 (91.9%)	 6.5 (5.6)	 n= 60 (89.2%)	 5.3 (5.3)	 n= 468 (69.1%)

Data are no. (%) unless indicated. n: number of available data; SD: standard deviation; TJC: tender joint count; SJC: swollen joint count; ESR: erythrocyte 
sedimentation rate; CRP: C-reactive protein; RF: rheumatoid factor; ACPA: anti-citrullinated protein antibody; DAS28-3v: Disease Activity Score in 28 
joints-3 variables; DAS28-4v: DAS28-4 variables; PROs: patient-reported outcomes; M0: Month 0; M12: Month 12; M60: Month 60; VAS: visual analogue 
scale; HAQ: Health Assessment Questionnaire; SF36: Medical Outcomes Study Short Form 36; PCS: physical component score; MCS: mental component 
score; EMIR-court: Echelle de Mesure de l’Impact de la polyarthrite Rhumatoïde-court; RAPID3: Routine Assessment of Patient Index Data 3.
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serologic status and structural damage 
were not associated with DAS28-3v, 
and were therefore not used as adjust-
ment variables. However, age greater 
than the median (50.5 years old) was 
significantly associated with poor out-
comes, in particular with high HAQ 
score (p<0.05), altered SF36 physical 
score (p<0.05 at M12 and M60) and 
impaired EMIR-court score (p<0.05 at 
M12 and M60). Anxiodepressive disor-
ders were also significantly associated 
with altered PRO values (p<0.05). At 
all 3 evaluation times (M0, M12 and 
M60), active alcohol consumption was 
associated but not always significantly 
with increased HAQ score (p=0.038–
0.085), whereas active tobacco con-
sumption was associated with altered 
VAS fatigue and patient activity scores 
(p=0.001–0.120 and 0.025–0.230, re-
spectively).

Correlation between PROs 
and disease activity (Table II)
Correlations were moderate (r be-
tween 0.4 and 0.6) between PROs and 
DAS28-3v, in decreasing order, HAQ 
(r between 0.45 and 0.53), RAPID3 
(r between 0.45 and 0.50), SF36-PCS 
(r between -0.44 and -0.47), EMIR-
court (r between 0.43 and 0.46) (Table 
II). When correlating PROs with each 
other, RAPID3 was most consistently 
correlated with the remaining indexes.

Variance of disease activity 
explained by PROs
The PROs best associated with 
DAS28-3v were the RAPID3, then 
EMIR-court. In particular, RAPID3 ex-
plained up to 30% to 43% of the vari-
ance of the DAS28-3v and thus could 
be considered a fairly good marker of 
disease activity, whereas VAS pain and 
fatigue had the lowest association with 
DAS28-3v (Fig. 1). Sensitivity analy-
ses sometimes showed considerable 
fluctuation in variance of DAS28-3v 
explained by PROs across the differ-
ent evaluation times, especially for 
the SF36. The variance in DAS28-3v 
was explained by tender joint count 
(TJC) up to 62% to 72% and swollen 
joint count (SJC) up to 40% to 45%, 
2 intrinsic components of DAS28-3v. 
The values obtained for TJC and SJC 

Table II. Pearson correlation analysis of age and patient-reported outcomes (PROs) with 
DAS28-3 variables (DAS28-3v).

Variables 	 DAS28-3v 

	 Month 0	 Month 12	 Month 60
	 r	 r	 r

Age	 0.13	 0.15	 0.12
VAS fatigue	 0.20	 0.30	 0.34
VAS pain	 0.24	 0.46	 0.40
VAS patient activity	 0.34	 0.51	 0.50
HAQ	 0.53	 0.50	 0.45
SF36-PCS	 -0.44	 -0.47	 -0.45
SF36-MCS	 -0.20	 -0.25	 -0.30
EMIR-court	 0.46	 0.46	 0.43
RAPID3	 0.45	 0.46	 0.50
DAS28-4v 	 0.97	 0.97	 0.97

DAS28-3v: Disease Activity Score in 28 joints-3 variables; DAS28-4v: DAS28-4 variables; VAS: vis-
ual analog scale; HAQ: Health Assessment Questionnaire; SF36: Medical Outcomes Study Short Form 
36; PCS: physical component score; MCS: mental component score; EMIR-court: Echelle de Mesure 
de l’Impact de la polyarthrite Rhumatoïde-court; RAPID3: Routine Assessment of Patient Index Data 
3; TJC: tender joint count; SJC: swollen joint count; r: Pearson correlation coefficient.
p-value <0.01 for all data.

A.

	 Month 0	 Month 12	 Month 60

VAS fatigue	 4.25	 5.8	 13.2
VAS pain	 2.8	 13.7	 12.0
VAS patient activity	 11.5	 20.1	 22.8
HAQ	 24.8	 16.1	 14.4
SF36-PCS	 12.0	 0.0	 32.1
SF36-MCS	 0.0	 3.5	 0.0
EMIR-court	 26.0	 17.4	 46.3
RAPID3	 43.2	 30.5	 42.0

B.

Fig. 1. Proportion of variance (in percentage) in Disease Activity in 28 joints-3 variables (DAS28-3v) 
explained by patient-reported outcomes: A. Values in percentage, B. Radar chart.
DAS28-3v: Disease Activity Score in 28 joints-3 variables; VAS: visual analogue scale; HAQ: Health 
Assessment Questionnaire; SF36: Medical Outcomes Study Short Form 36; PCS: physical component 
score; MCS: mental component score; EMIR-court: Echelle de Mesure de l’Impact de la polyarthrite 
Rhumatoïde-court; RAPID3: Routine Assessment of Patient Index Data 3.
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can thus serve as references when ap-
preciating the part of variance of dis-
ease activity explained by each PRO. 
Indeed, as these 2 items are included 
in DAS28-3v calculation, appreciating 
their respective contributions to the to-
tal value can figure out what to ideally 
expect. Therefore, RAPID3 explained 
variation of DAS28-3v almost as much 
as SJC though sharing no measures.

Performance of PROs in determining 
disease activity/intrinsic discrimination
The performance of the PROs in deter-
mining different disease activity states 
is in Table III. PROs with highest AUCs, 
stable at the 3 evaluation times, were 
mainly RAPID3 (AUC 0.702–0.930), 
HAQ (AUC 0.702–0.871) and EMIR-
court (AUC 0.698–0.847) (Fig. 2).

• ACR/EULAR remission
In determining ACR/EULAR remis-
sion at M12 and M60 (no patient was in 
ACR/EULAR remission at M0), glob-
ally, all PROs had relatively good sen-

sitivity and specificity. PROs with the 
best performance were, in decreasing 
order, VAS patient activity, RAPID3 
and SF36-PCS (Table III).

• DAS28-3v remission (DAS28-3v <2.6)
For DAS28-3v remission, all PROs 
had a specificity close to 60%; sensi-
tivity was variable depending on evalu-
ation time, with better sensitivity found 
for the HAQ, followed by EMIR-court 
and SF36-PCS (Table III).

• DAS28-3 variables low disease 
activity (DAS28-3v ≤3.2)
In determining low disease activity, 
the PROs with the best sensitivity and 
specificity, in decreasing order, were 
RAPID3, HAQ and EMIR-court (Table 
III).

• DAS28-3v high disease activity 
(DAS28-3v >5.1)
In determining high RA disease activ-
ity, all PROs had fairly good sensitivity 
and specificity. The best values were 

found with RAPID3, VAS patient ac-
tivity, EMIR-court, SF36-PCS and 
HAQ (Table III).

Sensitivity analyses
We performed complementary analy-
ses to evaluate the performance of the 
PROs in determining disease activity 
as assessed by indices other than the 
DAS28-3v, such as DAS28-4v and 
CDAI. The conclusions were the same 
as with DAS28-3v analyses: the ex-
plained variance was greater with TJC 
than SJC in determining disease activ-
ity state. Again, RAPID3 contributed 
to most of the explained variance, fol-
lowed by EMIR-court. RAPID3, fol-
lowed by VAS patient activity showed 
the best sensitivity and specificity in 
determining different disease activity 
states via the CDAI (data not shown).

Discussion
In this study, we have shown that the 
tested PROs have disparate ability for 
use as a surrogate for disease activity in 

Fig. 2. Area under the receiver operating characteristic curve for PROs for discriminating between disease activity states at 3 evaluation times.
DAS28-3v: Disease Activity Score in 28 joints-3 variables; M0, M12, M60: months 0, 12, 60; VAS: visual analogue scale; HAQ: Health Assessment 
Questionnaire; SF36: Medial Outcomes Study Short Form 36; PCS: physical component score; MCS: mental component score; EMIR-court: Echelle de 
Mesure de l’Impact de la Polyarthrite Rhumatoïde-court; RAPID3: Routine Assessment of Patient Index Data 3.
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RA. Several PROs, especially RAPID3 
and EMIR-court, have substantial po-
tential in reflecting disease activity in 
a patient, but most remain insufficient 
and should be considered sources of 

additional information, rather than 
a substitute for disease activity. For 
even the best-performing PRO tested, 
RAPID3, the depiction of disease ac-
tivity remained partial, making a sub-

stitution of the usual assessment tools 
such as the DAS28 illusory. 
PROs have been considered relevant 
in evaluating RA in both clinical trials 
and daily practice, but data are limited 
on their performance in assessing RA 
disease activity. A Dutch study (28), 
of 159 RA patients, evaluated the per-
formance of the HAQ, Rheumatoid 
Arthritis Disease Activity Index, and 
VAS fatigue in reflecting DAS28>3.2. 
PROs were completed online and on a 
monthly basis. The authors concluded 
that predicting a certain disease activ-
ity by a single PRO remained difficult 
and potentially misleading. Combining 
the 3 PROs together led to moderate 
performance (Se=61%, Sp=75%) in 
predicting DAS28>3.2. 
Gossec et al. showed that PROs could 
be as sensitive to change as objective 
measures of disease activity (29), but 
a possible limitation of PROs, as re-
vealed by several other studies, is their 
potentially important fluctuation in val-
ues over time (28, 30).
As confirmed by our analyses, most 
PROs have low value in appreciat-
ing disease activity in a patient: in the 
literature, the level of fatigue has low 
discriminatory ability to differentiate 
patients in remission and those with ac-
tive disease (Cohen’s size effect 1.35) 
(31). However, RAPID3 is considered 
the best-performing instrument in this 
context. The RAPID3 score, computa-
ble in 5 seconds, is well correlated with 
disease activity (DAS28 and CDAI) 
and might be able to distinguish ad-
equate and non-adequate response to 
treatment with disease-modifying anti-
rheumatic drugs (32). The agreement 
between ACR/EULAR remission and 
RAPID3 remission was found to be 
moderate (85.8%, kappa 0.55), and was 
better between ACR/EULAR remis-
sion and RAPID3 remission with one 
SJC (92.8%, kappa 0.73) (33). RAPID3 
remission has good sensitivity (92.5%) 
and good specificity (84.8%) in deter-
mining ACR/EULAR remission (33). 
RAPID3 might be a potentially relevant 
tool in clinical practice for easier and 
quicker detection of remission in RA 
patients (33). This result should how-
ever be considered with caution as it 
might be applicable only in a restricted 

Table III. Sensitivity and specificity of PROs in determining disease activity states at 3 
evaluation times.

2010 ACR/EULAR remission

		  Sensitivity (%) / Specificity (%)

	 Month 0	 Month 12	 Month 60

VAS fatigue	 ND / ND	 70.7 / 60.4	 68.2 / 69.7
VAS pain	 ND / ND	 90.9 / 64.7	 81.7 / 70.0
VAS patient activity	 ND / ND	 100.0 / 86.2	 100.0 / 85.1
HAQ	 ND / ND	 84.7 / 58.0	 71.0 / 66.3
SF36-PCS	 ND / ND	 73.2 / 70.0	 70.2 / 74.8
SF36-MCS	 ND / ND	 66.0 / 61.0	 67.2 / 52.2
EMIR-court	 ND / ND	 75.3 / 72.6	 70.2 / 68.5
RAPID3	 ND / ND	 100.0 / 55.2	 90.8 / 74.1

DAS28-3v remission

		  Sensitivity (%) / Specificity (%)

	 Month 0	 Month 12	 Month 60

VAS fatigue	 69.2 / 62.5	 61.1 / 59.6	 62.8 / 59.1
VAS pain	 84.6 / 56.7	 63.9 / 66.1	 69.7 / 58.9
VAS patient activity	 76.9 / 51.3	 70.8 / 64.8	 70.3 / 66.4
HAQ	 100.0 / 66.3	 74.0 / 58.5	 67.2 / 62.3
SF36-PCS	 69.2 / 79.3	 70.0 / 60.5	 70.0 / 61.3
SF36-MCS	 84.6 / 66.5	 70.0 / 51.2	 75.1 / 52.6
EMIR-court	 100.0 / 63.2	 69.3 / 63.3	 66.3 / 65.5
RAPID3	 76.9 / 66.3	 71.2 / 67.9	 70.9 / 63.6

DAS28-3v ≤3.2

		  Sensitivity (%) / Specificity (%)

	 Month 0	 Month 12	 Month 60

VAS fatigue	 59.5 / 63.3	 59.4 / 65.3	 69.1 / 59.5
VAS pain	 69.0 / 57.6	 76.6 / 61.8	 71.0 / 59.1
VAS patient activity	 76.2 / 52.6	 66.9 / 73.3	 67.2 / 76.9
HAQ	 76.2 / 67.8	 70.5 / 66.4	 64.8 / 71.1
SF36-PCS	 71.4 / 57.6	 70.0 / 63.3	 75.0 / 62.9
SF36-MCS	 71.4 / 55.5	 70.0 / 49.5	 74.4 / 59.7
EMIR-court	 68.4 / 64.2	 64.0 / 69.8	 63.1 / 73.7
RAPID3	 169.0 / 67.7	 73.0 / 70.5	 73.5 / 71.1

DAS28-3v > 5.1

		  Sensitivity (%) / Specificity (%)

	 Month 0	 Month 12	 Month 60

VAS fatigue	 59.1 / 54.4	 70.5 / 73.3	 70.8 / 65.4
VAS pain	 58.7 / 58.5	 79.5 / 65.6	 91.7 / 58.2
VAS patient activity	 63.4 / 59.6	 77.3 / 74.9	 87.5 / 64.9
HAQ	 72.8 / 63.6	 75.6 / 67.5	 91.7 / 55.1
SF36-PCS	 50.0 / 22.4	 38.6 / 20.1	 41.7 / 26.4
SF36-MCS	 69.7 / 20.2	 59.1 / 22.7	 50.0 / 21.0
EMIR-court	 67.6 / 63.0	 79.5 / 72.1	 71.4 / 76.5
RAPID3	 69.5 / 59.6	 81.8 / 78.0	 70.8 / 77.5

PROs: patient-reported outcomes; ACR/EULAR: American College of Rheumatology/European 
League Against Rheumatism; DAS28-3v: Disease Activity Score in 28 joints-3 variables; VAS: visual 
analogue scale; HAQ: Health Assessment Questionnaire; SF36: Medical Outcomes Study Short Form 
36; PCS: physical component score; MCS: mental component score; EMIR-court: Echelle de Mesure 
de l’Impact de la polyarthrite Rhumatoïde-court; RAPID3: Routine Assessment of Patient Index Data 
3; ND: not determinable.
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category of patients in remission or a 
near-remission state.
The strengths of our study are the large 
collection of data in a cohort of patients 
with early arthritis representative of 
the general population, which allows 
for a reliable description and analysis 
of disease activity states and their con-
sequences as assessed by the available 
PROs. Moreover, the analyses were 
conducted and compared in distinct 
situations: in patients with active dis-
ease at the diagnostic phase, when no 
specific treatment had been started, and 
also at 2 different follow-up visits, with 
patients showing a large spectrum of 
disease states as observed in clinical 
practice. As well, PRO information had 
been simultaneously collected in these 
patients, which allowed for comparing 
their respective performance in evaluat-
ing disease activity. We also focused on 
an outcome for disease activity, namely 
the DAS28-3v, to limit the input of sub-
jective and patient-derived appreciation 
when defining the level of disease ac-
tivity. Indeed, the use of the classical 
DAS28 or other indices such as the 
CDAI or SDAI would have resulted in 
a partially “self-predictive” analysis be-
cause patient VAS for disease activity is 
included in these tools.
Our study has some limitations. First, 
determining RA disease activity by a 
patient-derived questionnaire is inher-
ently difficult because it will inevitably 
be affected by other aspects of the dis-
ease and by external factors (disability 
due to sequelae or comorbidities, psy-
chological impact of a chronic disease, 
comorbidities, educational level, etc.). 
Consequently, a reported health status 
can be impaired even when disease is 
not currently active because disentan-
gling the impact of these influencing 
elements is probably artificial. As our 
study was initially designed to obtain 
general information about the associa-
tion of PROs and objective measures 
of disease activity, whatever the treat-
ment or context of the patient, we did 
not adjust for improved PRO values or 
disease activity by confounding fac-
tors. This might be a limitation in the 
potential situation of a treatment hav-
ing an additional (negative or positive) 
effect on an independent factor, which 

would itself play a role on the patient’s 
appreciation of disease status. Also, ac-
cording to the dimension of the PROs 
(specific or general, unidimensional or 
multidimensional), PROs measured dif-
ferent concepts and domains that could 
predominantly reflect disability second-
ary to cumulative joint damages rather 
than disease activity.
Moreover, assessing disease activity 
only by DAS28-3v could remain in-
sufficient because DAS28-3v also has 
some limitations, such as taking into 
account swollen joints in case of persis-
tence of chronic inactive swollen joints 
in patients in remission or low disease 
activity, and also the poor significance 
of DAS28 in the prognosis and iden-
tification of work disability, costs and 
mortality.
Second, our study has missing data. 
Indeed, for every patient, we had a 
variable number of missing values for 
the PRO analysed, and the missing 
data were not restricted to one par-
ticular PRO. These missing data can 
be explained by the fact that ESPOIR 
is a cohort, with follow-up visits every 
6 months for 2 years and then every 
year, with a long and sometimes diffi-
cult completion time for the patient. Of 
note, missing data were more frequent 
at month 60 than at months 0 or 12, 
probably because of the saturation of 
several patients in the requested tasks. 
Whether this situation might have led 
to a bias in the interpretation of results 
remains uncertain, but a differential 
impact on completion rates by disease 
activity state (i.e. patients with high/
low activity being systematically more 
or less prone to complete the question-
naires) seems unlikely.
Also, no outcome alone (whether only 
from patient-derived data or also in-
cluding physician-derived or laboratory 
data such as DAS28, could be “suffi-
cient” for a clinical decision.
Any clinical decision should be based 
on information on disease activity, but 
also organic damages, psychological 
distress, patient attitudes to therapy, in 
a shared decision between patient and 
doctor.
In summary, this study reveals a moder-
ate correlation between PROs and RA 
disease activity as assessed by DAS28-

3v, among the 8 PROs studied. RAPID3 
remained the PRO best reflecting RA 
disease activity, in terms of correlation, 
explained variance and intrinsic valid-
ity. Moreover, RAPID3 had the advan-
tages of being feasible in routine care.
However, these results of association, 
correlation, variance and performance 
of PROs in assessing RA disease ac-
tivity remained modest. Therefore, as-
sessment of RA disease activity, by 
self-questionnaire only, remains insuf-
ficient for routine application in clini-
cal practice. A potential and exceptional 
implementation of these results might 
be a remote evaluation of disease states 
in patients with longstanding and stable 
disease, when a traditional rheumatolo-
gist visit is difficult to achieve for logis-
tic reasons (geographic locations, long 
delay to available appointments…).
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