
response to anti-tumor necrosis factor (TNF) therapy
and were receiving background therapy with a disease
modifying antirheumatic drug (DMARD). In addition to
typical measures such as a 20% improvement in
American College of Rheumatology RA criteria
(ACR20)2, responses to the Health Assessment
Questionnaire (HAQ), and C-reactive protein (CRP)
levels, clinical efficacy was measured by both the patient
and the physician global assessments of disease activity.
When results from the patient and physician global
assessments are visualized on a scatterplot (Figure 1) or a
Bland-Altman plot, not surprisingly, the data do not
demonstrate uniform agreement, suggesting that physi-
cian and patient assessments of outcomes are not always
well correlated (unpublished data). What factors con-
tribute to this discrepancy? Looking at the absolute stan-
dardized coefficients of outcomes in the ATTAIN trial1,
it was evident that tender joint count, swollen joint count,
and CRP had greater contributions to the physician glob-
al assessment than to the patient global assessment.
Variables with a greater contribution to the patient glob-
al assessment included pain, HAQ scores, fatigue, sleep,
and physical and mental components of the Medical
Outcome Study Short-Form General Health Survey
(SF-36). To confirm these findings, it would be worth-
while to replicate these results with clinical data, as
opposed to clinical trial data, using traditional as well as
newer patient core outcomes. Disease duration, and the
relation between tender joints and pain, should also be
examined to determine the effects of these variables on
patient-reported outcomes.

Patient-driven outcomes have also been used to assess
the efficacy of other biologics in the treatment of RA. In
a study of rituximab, patients with severe RA who were
refractory to anti-TNF therapy experienced significant
improvements in patient-reported pain, fatigue, function-
al disability, health-related QOL, and disease activity3. In
the multicenter, open-label, single-arm OMEGA
(Outcome Measures Generated by Anakinra) trial, HAQ
scores were assessed and found to be significantly

Despite significant improvements in therapy in recent
years, quality of life (QOL) for patients with rheumatoid
arthritis (RA) is still well below that of the general popu-
lation. QOL includes not only quality of function, but
QOL in all its facets. RA, particularly when poorly
controlled, disrupts the quality of a person’s life by
adversely affecting their ability to maintain their “nor-
mal” life and identity. “Feeling well” is described by
patients as an important aspect of QOL. Constantly feel-
ing ill or being in pain takes its toll on a person’s natural
resilience and motivation. Patients with RA not only have
to live with the pain and decreased physical functioning
associated with joint damage, fatigue, and disturbed
sleep, but also often have to come to terms with issues
such as economically altered (often greatly reduced)
lifestyles and a lack of control over their lives, activity
participation, and healthcare. Not surprisingly, this influ-
ences the patient’s emotional well-being and QOL. Some
patients may face additional QOL challenges, such as
social isolation and/or discrimination, especially if they
have noticeable joint damage. Patient-driven outcomes
are increasingly being used to assess the efficacy of RA
therapies in clinical trials.

PATIENT-DRIVEN OUTCOMES IN CLINICAL
TRIALS
The Abatacept Trial in Treatment on Anti-TNF
Inadequate Responders (ATTAIN)1 assessed the efficacy
and safety of the selective costimulator modulator
abatacept in patients with activeRAwho had an inadequate

From the Department of Epidemiology and Community Medicine,
University of Ottawa Heart Institute, Ottawa, Canada.

Supported by an unrestricted educational grant from Bristol-Myers
Squibb Canada.

G.A. Wells, MSc, PhD, Professor.

Address reprint requests to Dr. G.A. Wells, Department of Epidemiology
and Community Medicine, University of Ottawa, 451 Smyth Road,
Ottawa, Ontario K1H 8M5. E-mail: gawells@ottawaheart.ca.

ABSTRACT. Clinical trials evaluating therapies for the management of rheumatoid arthritis (RA) typically report disease
activity using measures such as the American College of Rheumatology response criteria and Disease
Activity Scores. Additional outcomes, such as feeling well and feeling less fatigue, appear to be more impor-
tant to patients than traditional disease activity outcomes such as joint tenderness and stiffness. As a result,
patient-driven outcomes are increasingly used in clinical trials of RA, and have been shown to provide use-
ful information. It is proposed that factors such as Health Assessment Questionnaire scores, fatigue, sleep,
and physical and mental function become part of a patient’s core set of outcomes when assessing patients
with RA. (J Rheumatol 2009;36 Suppl 82:33-38; doi:10.3899/jrheum.090129)
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improved among patients given anakinra in addition to
their existing DMARD treatment4. Fatigue has also been
used as an outcome measure in 3 randomized, pla-
cebo-controlled trials of adalimumab, where treatment
with the anti-TNF agent in combination with methotrex-
ate or standard therapy was shown to significantly reduce
fatigue in patients with moderate to severe RA5.

A systematic review of the literature was recently con-
ducted to assess the frequency of use of various
patient-reported outcomes used in clinical trials of RA6.
Of 109 clinical reports, 50 were randomized, controlled
trials (RCT) and 59 nonrandomized studies (NRS).
Patient-reported outcomes in the 109 trials included func-
tion, patient overall assessment, morning stiffness, QOL,
utility, fatigue, self-reported painful joint count, psycho-
logical status, coping, productivity losses, well-being, sleep
disturbance, and leisure. These outcomes were then
ranked according to the frequency of their use in clinical
trials. Overall, “function” was the most common pa-
tient-reported outcome, used in 90% of RCT and 78% of
NRS (Table 1). Of interest, only 4% of RCT used fatigue
as an outcome measure, while 22% of NRS used this out-
come measure, making it the fifth most commonly used
outcome, ahead of QOL and utility, among NRS.

Which of these domains are most important to
patients? A series of focus groups conducted in the
United Kingdom7 generated a list of 23 outcomes that
patients deemed important in relation to the treatment of
their RA (Table 2). To assess the relative importance of
these outcomes and validate their generalizability to a

wider RA population, a questionnaire was distributed to
3 rheumatology centers in the United Kingdom8. Patients
were asked to rank each outcome according to its impor-
tance. The most frequently selected outcomes were inde-
pendence, pain, and mobility (Figure 2). Through factor
analysis, 6 distinct groupings were identified: general
well-being (11.9% explained variance), day-to-day func-
tioning (10.6%), emotional and psychological well-being
(10.6%), social role and confidence (10%), physical symp-
toms (9.5%), and medication issues (7.9%). When the top
10 outcomes were grouped according to these 6 cate-
gories, general well-being, day-to-day functioning, and
physical symptoms were revealed as having the greatest
importance for patients. These results suggest that pain
and function domains reflect disease activity and patient
priorities, supporting their use as core outcome measures.
Additional outcomes, such as feeling well and feeling less
fatigue, appear to be more important to patients than
traditional disease activity outcomes, such as joint
swelling and stiffness.

Numerous clinical studies have identified fatigue as an
important patient-related outcome in RA9-14. However,
lengthy questionnaires designed to assess levels of fatigue
are not always practical for clinical care. Wolfe13 com-
pared answers to a single-item visual analog scale (VAS)
with answers to 3 longer fatigue questionnaires complet-
ed by 7,760 participants in a longitudinal outcome study
of RA. With respect to clinical variables and sensitivity to
change, the single-item VAS performed as well as, or bet-
ter than, longer scales such as the Multi-dimensional

34 The Journal of Rheumatology 2009;36 Suppl 82; doi:10.3899/jrheum.090129

Figure 1. Scatterplot of physician (PhyGA) vs patient global assessment (PatGA) scores in the Abatacept Trial in
Treatment on Anti-TNF Inadequate Responders (ATTAIN)1.
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Assessment of Fatigue (MAF)15, the vitality scale from
the SF-36, and the Brief Fatigue Inventory16. The VAS
fatigue scale is considered therefore suitable for routine
use in clinical care. Its minimal clinically important
difference (MCID) is 10 on the 100 mm VAS17.

Sleep has also been shown to be an important
patient-reported outcome in clinical trials18-20. In studies
of abatacept, sleep was assessed using the Medical
Outcomes Study Sleep measure21, resulting in an MCID
of 6 for the subscale sleep problems index II17. Anecdotal
evidence suggests that sleep disturbance is among the
most important aspects of sleep.

Work productivity has also been used as a
patient-reported outcome in clinical trials of RA.
However, a limitation of this measure is its applicability
only to patients who are employed. An alternative activi-
ty measure has been developed for recent clinical trials,
which assesses how many days a patient is limited in
terms of being able to do what they would have liked to
do. The Activity Participation Questionnaire (ApaQ)
consists of 2 items: During the past 30 days, how many
days did your RA keep you from doing your usual activ-
ities?, and, How often were you able to perform your
usual activities completely? The benefit of such a tool is
its applicability to everyone in terms of what they consid-
ered to be their usual activities, from the most sedentary
patient to the most active. This activity measure has been
validated22. Patients treated with abatacept in the
Abatacept in Inadequate Responders to MTX trial
(AIM)23 were able to participate in daily activities on 24.7

days per month after one year of treatment, representing
an increase of 8.3 days from baseline, compared to an
increase of 4.4 days in the placebo group (p < 0.001).
Similarly, improvements were experienced in the
Abatacept Trial in Treatment of Anti-TNF INadequate
responders trial (ATTAIN)24 with a gain of 7.4 days,
respectively (1.4 days for placebo), resulting in 20.1 days
of activity participation per month after 6 months of
treatment.

Patient-reported measures are being integrated into
clinical trials in several ways. The European Rheumatoid
Arthritis Impact of Disease (RAID) group assessed
numerous different measures of patient-reported out-
comes25, and came up with 7 domains deemed to be most
important to patients: pain, function, fatigue, emotional
well-being, sleep, coping/helplessness, and physical
well-being. This score may be of value in clinical trials as
a new composite index to identify information that is rel-
evant for patients. The joint European League Against
Rheumatism/ACR task force has recommended that
clinical trials of RA report on fatigue as a measure of
disease activity26. The task force is also currently redefin-
ing their criteria for remission in patients with RA, and

Domain All Studies, % RCT, % Other Studies, %
(n=109) (n=50) (n=59)

Function 83 90 78

Patient Assessment 63 74 54

Pain 56 70 44

Morning Stiffness 27 28 25

Quality of life 19 22 17

Utility 17 18 15

Fatigue 14 4 22

Self-reported painful joint count 9 6 12

Psychological status 7 4 10

Coping 6 10 3

Productivity losses 6 2 8

Well-being 4 0 7

Sleep disturbance 2 0 5

Leisure 1 1 0

Table 1. Domains and tools used to assess patient-related outcomes in random-
ized clinical trials (RCT) and other clinical reports of rheumatoid arthritis6.
Reprinted from Ann Rheum Dis 2009;68:183-90, with permission.

Outcomes

Have less pain from the arthritis

Have less stiffness in my joints

Have less swelling in my joints

Keep mobile (get around)

Do everyday tasks at home/work

Stay independent

Be happy with my body image

Be less anxious

Not feel frustrated by arthritis

Not feel helpless about my arthritis

Not feel low or depressed

Have a feeling of general ‘well-being’

Not feel tired or fatigued

Not feel lacking in energy

Return to/maintain a normal lifestyle

Feel able to join in social events

Feel well in myself

Not have such unpredictable disease

Not have side effect from my drugs

Not have to take medication

Be able to fulfill my usual role at home

Enjoy my life

Be able to fulfill my usual role at work

Table 2. Outcomes identified as important by patients
with rheumatoid arthritis in a series of focus groups7.
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fatigue is currently under consideration as an outcome.
OMERACT is also looking at including patient-reported
outcomes in their consideration of outcome measures in
patients with RA9,10.

WHAT PROPORTION OF PATIENTS ATTAIN QOL
OUTCOMES?

In the systematic review by Kalyoncu, et al, the most
commonly used instrument was the SF-36 – a generic
QOL instrument that can be applied to a wide range of
patients (e.g., cardiac, diabetic, and arthritic patients)6.
The 8 domains of the SF-36 are physical, role limitation
due to physical problems, bodily pain, general health,
vitality, social functioning, role limitation due to emo-
tional problems, and mental health. These 8 domains are
then combined into 2 component scores – the physical
component score and the mental component score –
which are assessed on a scale of 0 to 100, where 100 indi-
cates a better QOL. An improvement of 3 or more units
is considered to be clinically meaningful. In both the
ATTAIN24 and AIM23 trials, patients treated with abata-
cept experienced clinically meaningful and statistically
significant improvements in all 8 subscales of the SF-36,
as well as the physical and mental component scores.
The greatest improvement in health-related QOL was
observed in bodily pain. However, compared to “norm val-
ues” based on the US population, one finds that few of
the patients in the RA population achieve the norm val-
ues. It is probably unreasonable to use the normal popu-
lation as a comparator when looking to measure
improvements in QOL among the RA population. In

order to determine the true proportion of patients with
RA who regain their QOL, further research is needed to
establish this benchmark.

The performance of the SF-36 in 7 randomized, dou-
ble-blind trials of various therapies for RA was recently
assessed by Tugwell, et al27. Mean standardized response
rates were calculated for the various patient-reported out-
comes in the 7 trials. For the physical component of the
SF-36, a small to moderate effect size was revealed for
rituximab, a moderate effect size for abatacept and cele-
coxib, and variable effect sizes for infliximab. As expect-
ed, the mental component of the SF-36 was less respon-
sive to change, with only the rituximab and abatacept tri-
als showing a significant effect size. The authors conclud-
ed that the SF-36 correlated well with HAQ results, as
well as physician and patient global assessments.

WHAT IS THE ACCEPTABLE SYMPTOMATIC
STATE?
The Patient Acceptable Symptomatic State (PASS) is the
highest level of symptoms beyond which patients consider
themselves well. The goal is to determine the PASS using
patient-driven outcomes when assessing patients withRA29.
Differences between PASS, low disease activity state
(LDAS), and MCID were reviewed by Tubach, et al29.
From the patients’ perspective, it appears that LDAS and
PASS are different. While LDAS addresses a sympto-
matic state above which a therapeutic decision should be
taken, PASS addresses a relevant and desirable sympto-
matic state.

An algorithm for determining LDAS in RA has been
developed based on existing algorithms. The minimal

36 The Journal of Rheumatology 2009;36 Suppl 82; doi:10.3899/jrheum.090129

Figure 2. Proportion of patients who selected each outcome as their 3 most important, in a survey of 323 patients from
3 rheumatology centers in the United Kingdom8. Reprinted from Musculoskeletal Care 2005;3:131-142, with permission.
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disease activity (MDA), which is based either on meeting
5 of the 7 World Health Organization(WHO)/Inter-
national League of Associations for Rheumatology
(ILAR) core set measures or on DAS30 (Figure 3). For a

patient acceptable state outcomes can either be combined
into one cutoff score, as in the DAS definition of MDA,
or patients are required to satisfy cutoff values for a spec-
ified number of outcomes.

Figure 3. Algorithms for determining minimal disease activity, based on core set measures (top) or Disease Activity Scores (DAS)
(bottom)29. Reprinted from J Rheumatol 2005;32:2016-24, with permission.
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CONCLUSIONS
Despite significant improvements in therapy for patients
with RA, QOL remains below that of the general popu-
lation. Pain and function domains reflect disease activity
and patient priorities, supporting their use as core out-
come measures. Additional outcomes, such as feeling well
and feeling less fatigue, appear to be more important to
patients than traditional disease activity outcomes, such
as joint tenderness and stiffness. Factors such as HAQ
scores, fatigue, sleep, and physical and mental function,
therefore, should become part of a patient’s core set of
outcomes when assessing patients with RA.
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