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Abstract
Background—Collaboration with patients with rheumatoid arthritis (RA) highlights that
outcomes important to them include fatigue, coping and life enjoyment. However, these are not
commonly measured in clinical trials. There is little evidence about which outcomes patients
would prioritise, nor what factors influence patients’ prioritisation.

Objective—To develop a complementary core set with patients to promote inclusion of their
priority outcomes in pharmacological interventions.

Methods—Nominal groups were conducted with RA patients to rank 63 outcomes generated
from previous in-depth interviews. A multi-centre postal survey provided the final selection of
core outcomes for the RAPP-PI, in which RA patients rated the importance of the priority
outcomes from the nominal groups and ranked the top 6.

Results—26 patients participated in 5 nominal group discussions, and reduced the 63 initial
outcomes to 32 most important. 254 participants in the survey ranked priority treatment outcomes
to form the RAPP-PI: pain, activities of daily living, joint damage, mobility, life enjoyment,
independence, fatigue, and valued activities. The 8 priorities represent three domains of treatment
outcomes: direct impact of RA, psychosocial well-being, and function/participation. Chi-squared
tests showed that disease severity, disease duration, gender and patients’ perceptions of managing,
self-efficacy and normality influenced the selection of priority treatment outcomes.

Conclusion—Collaboration with patients has captured their perspective of priority outcomes
from pharmacological interventions. Whilst there is some overlap with professional core
outcomes, the additional use of this complementary set will give a broader evaluation of
effectiveness of interventions from the key stakeholders: patients.

Background
Qualitative research with RA patients identified that there may be treatment outcomes
important to patients that are frequently not being measured in clinical trials, such as fatigue,
coping, returning to/ maintaining a normal life, and life enjoyment (1-5). A systematic
review of the reporting of patient-reported outcomes (PROs) in recent pharmacological trials
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of RA indicated that while function, patient global assessment and pain are commonly
reported (in 83%, 61% and 56% of the 109 studies reviewed), outcomes such as fatigue,
coping, and sleep disturbance are not (6). Quality of life, which may measure a range of
outcomes important to patients, was measured in just 19.2% of the studies (6). Core
outcomes currently measured in clinical trials included in the American College of
Rheumatology (ACR) core set (7) and Disease Activity Score (DAS) (8), have been
carefully constructed by professionals based on both evidence and expert opinion. However,
whilst these contain PROs that may be important to patients (pain, function, global health),
there has been no systematic attempt to understand the patient perspective of priority
outcomes. However, attempts have been made to measure activities important to patients,
such as valued activities (which may or may not be essential) (9), or weighting the
importance of essential activities of daily living (ADL) to assess the personal impact of
disability (10).

Twenty-three outcomes identified in patient focus groups (2) were rated for importance by
patients in a multi-centre study (11). ‘Staying independent’, ‘reducing pain’, and ‘keeping
mobile’ were the most frequently selected in the top 3 (by 39%, 36% and 34% respectively)
and are already in the ACR core set. However, ‘returning to/ maintaining a normal lifestyle’,
‘feeling well in myself’ and ‘enjoying my life’ were also commonly selected (by 26%, 20%
and 18% respectively), but are not in the ACR core set or DAS. A patient-derived composite
response index is being developed by a EULAR initiative: the RA Impact of Disease
(RAID) index (12). Seven domains identified by professionals in a literature search, and
reviewed by a patient panel were weighted by patients from 10 European countries: pain
(21%), functional disability (16%), fatigue (15%), emotional well-being (12%), sleep (12%),
coping (12%), and physical well-being (12%) (12). These studies suggest patient priorities
only partly overlap with those included in core sets developed by health professionals.

It has also been shown that anti-TNF therapy changes outcome priorities for RA patients.
After 12 months of treatment, there were significant decreases in the selection of pain
(baseline: 88.4%, follow-up 71.1%) and hand and finger function (57.2%, 43.4%), but
increases in the selection of household tasks (16.2%, 24.3%) (13). Hewlett et al. showed that
gender influenced the prioritisation of outcomes, with women selecting fatigue more
frequently than men (16.8% vs 7.8% P=0.05); and men selecting work role (19.5% vs 10.3%
P=0.04) and side effects (18.2% vs 4.8% p<0.0001) more frequently than women (11). The
RAID study found that patients rated their domains independently of their demographic
characteristics (gender, age and disease duration), but this may be a result of how the
variables were dichotomised for analysis (12). However, countries with a lower gross
domestic product rated the physical group of domains (pain, functional disability, physical
well-being and sleep disturbance) more highly. Overall, there is minimal research on the
factors influencing treatment outcome prioritisation in RA.

There are several issues in capturing the patient perspective that have not been addressed in
the above studies. First, most studies to identify important outcomes were based on
prioritisation of outcomes from standard scales, or before the widespread use of current
treatment paradigms. Second, the meaning of well-being and normality has not been
clarified. Third, patients’ experiences may change their expectations and judgements of what
is important as a result not only of treatment efficacy, but also of response shift or
adaptation, which has not been accounted for in these studies (14). Fourth, the interpretation
and analysis of individualised instruments of patients’ treatment priorities remains
problematic in large clinical trials (15). Therefore, it may be important to aim for the
standardisation of patients’ priority outcomes whilst still incorporating their personal
importance, patients’ ability to manage them, and adaptation. The objective of the current
work was to develop a patient consensus on a core set of drug treatment outcome priorities,
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incorporating the meaning of complex outcomes such as well-being and normality, and to
determine the factors associated with the prioritisation of specific outcomes. Previously, in-
depth interviews were conducted by the authors with 23 RA patients on a range of
medication types to elicit patient priority treatment outcomes (16). Sixty-three outcomes
important to patients were identified, providing a sound foundation on which to develop a
complementary patient core set (Figure 1). This paper reports the second and third studies in
the construction of the patient core set.

Methods
Ethics approval was granted by Brighton East Multicentre Research Ethics Committee (ref.
07/H1107/138) for the studies, and written consent taken before participation. A patient
research partner (P.R.) was part of the steering committee.

Nominal groups study: Patient prioritisation of important treatment outcomes
Nominal groups (17) were used with patients (experts with valuable knowledge of living
with RA) to rate the importance of and prioritise the 63 outcomes previously generated in
the interview study (16). Patients with RA (18) attending outpatient appointments were
identified from clinical notes. Participants were purposively sampled for a range of
medications, disease duration, disease activity (DAS patient opinion (general health) Visual
Analogue Scale (VAS) (Considering all the ways your arthritis affects you, how well are
you doing?) (8), gender, age and work status. Five nominal groups were held, with three
rounds:

Round 1: Patients were asked to individually rate the 63 outcomes using four categories
of importance: not important/not applicable, important, very important, most important.
Only the most important outcomes were used in Round 2.

Round 2: After sharing their most important outcomes, debate and discussion followed
amongst these expert groups. A consensus was formed on the most important outcomes
to be represented in a core set of measures for drug intervention and a single group list
was created.

Round 3: Patients were asked to individually rank the top 5 outcomes from the group
list for personal importance.

The discussions were transcribed verbatim and the qualitative data are reported in full
elsewhere (publication forthcoming).

Analyses, nominal groups
The priority scores were calculated from the outcomes prioritised by patients in their top 5
(Round 3), (1st = 5 points, 2nd = 4 points etc) and summed across all 5 groups. Data are
presented as a percentage of the maximum possible priority score (number of participants ×
5 points).

Survey study: Final selection of priority treatment outcomes for the RAPP-PI core set
A representative sample of people with RA was recruited for a postal survey through four
centres in the UK. Three diverse outpatient rheumatology departments included patients
empowered to order their own patient reviews (Site 1), patients on anti-TNF therapy
database (Site 2), and those attending a psychological support service (Site 3). The fourth
site was a patient charity, the National Rheumatoid Arthritis Society (NRAS), and a random
sample was selected from the membership database. 1.4% of patients from Site 1, 61.3%
from Site 3 and 25.9% from Site 4 were also receiving anti-TNF therapy. The survey
questionnaire was laid out in seven sections:
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Clinical status—DAS patient opinion VAS, five Numerical Rating Scales (NRS) to assess
different components of well-being (global, physical, emotional, managing, and external
stresses) (19), pain intensity NRS (20), fatigue intensity NRS (21), and satisfaction with
social support NRS (constructed with P.R.) (all last seven days, 0-10).

Socio-demographic—Age, gender, educational achievement, work status, and ethnicity.

Outcomes—Scoring outcome importance and ranking the 32 treatment outcomes from the
nominal group study was in four stages. First, outcomes (excluding the global ones) were
individually scored for importance on a 5-point Likert scale. Second, patients selected six
outcomes as being “most important”. Third, patients ranked their six selected outcomes in
order of importance. Fourth, the global outcomes (improved quality of life, feeling well,
feeling normal, and return to/maintain a normal life) were individually scored for
importance on a 5-point Likert scale. Two different orderings of the outcomes were used to
assess whether this affected the importance scoring.

Beliefs—Rheumatoid Arthritis Self-Efficacy Scale (RASE, 28-140, high good) (22)

Normality—A 7-item scale on perceptions of normality in RA was drafted from the
interview data (16). A 5-point Likert scale was used (Appendix 1, Supplemental Table).

Medication—Disease duration, prescribed medications, medication satisfaction, and co-
morbidities.

Disability—Health Assessment Questionnaire (HAQ, 0-3, high bad) (23)

Six patient research partners provided feedback on the survey and it was piloted with seven
patients attending clinic. Consent forms were returned by participants with the completed
survey. A second survey was posted to non-responders in Sites 2 and 3, which had lower
initial response rates than Sites 1 and 4.

Analyses, survey study
Rating importance—The percentage of participants rating an outcome as very important
was calculated (selecting category 5, from range 1-5).

Relative importance—The percentage selecting an outcome in their top 6 priorities was
calculated. The priority scores (1st - 6th) were then summed from the top 6 ranked outcomes
for all participants and data presented as a percentage of the maximum possible priority
score, to create the draft RAPP-PI.

Factors: Cronbach’s Alpha coefficient was used to determine the internal reliability of the
outcomes overall (24). Principal Component Analysis (PCA) using a Direct Oblimin
rotation on the importance scores (1-5) was used to explore the data for factors or groupings
of outcomes that tended to be rated in similar ways (24). PCA was also used to indicate the
multidimensionality of the final RAPP-PI core set. Chi-squared tests were applied to
determine the association between the prioritisation of outcomes (1=selected, 0=not
selected) and gender, disease duration (≤5 years / >5 years), patient’s perception of
managing their RA (0-4 not managing, 5-7 moderately well, 8-10 well), self-efficacy (28-65
low, 66-103 moderate, 104-140 high), perceptions of normality (7-16 low, 17-26 moderate,
27-35 high) and disease severity (0-4 mild, 5-7 moderate, 8-10 severe for pain and fatigue,
0-1 low, 1.125-2 moderate, 2.125 – 3 high for HAQ scores).
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Results
Nominal group study: Patient prioritisation of important treatment outcomes

Five nominal groups with 26 RA patients were conducted (Table 1).

Round 1—Overall, groups selected a mean of 14 outcomes (out of 63) as “Not important/
not applicable” (range of outcomes selected individually 0-48), 24 as “Important” (7-40), 11
as “Very important” (3-34), and 14 as “Most important” (5-32). In the “Not important/not
applicable” category, 84.6% selected ‘Fertility’, 53.8% ‘New relationships/socialise more’,
and 50% ‘Less embarrassed by visible signs’. One new outcome “Weakness in wrists” was
added by Group 4.

Round 2—38 different outcomes were selected for prioritisation as being important across
all 5 group lists, with a mean of 10 outcomes prioritised by each group.

Round 3—Across all groups, 32 outcomes (Figure 1) were selected by at least one
individual in their top 5 most important outcomes, indicating the diversity of priorities
across the RA population. The top 5 outcomes prioritised overall by the nominal groups
were ‘Less pain’ (43.8% of possible maximum priority score for outcome), ‘No more joint
damage’ (40.8%), ‘Less fatigue’ (16.2%), ‘Able to do everyday things’ (14.6%), and ‘More
mobility’ (13.1%). Of the global outcomes, ‘Improved quality of life’ was ranked highest
(23.1%), compared to ‘Return to/ maintain normal life’ (20.8%), ‘Feel well’ (20.0%) and
‘Feeling normal’ (10.0%).

All 32 outcomes selected in the top 5 in Round 3 were taken forward to the survey study,
with the exception of ‘Improved access to treatment’ which, in discussion with the patient
research partner (P.R.), was felt to be a specific outcome of receiving anti-TNF therapy in
the UK. It was decided that the four global outcomes would be listed separately from the
more specific 27 outcomes in the final selection of priority outcomes in the survey study.

Survey study: Selection of priority treatment outcomes for the RAPP-PI core set
254 participants completed the postal surveys (Site 1: n=68; 2: 58; 3: 43; 4: 85) and were
representative overall of an RA population (Table 1). The percentage of participants rating
an outcome as very important is shown in Table 2 (Column 1). The percentage selecting
them in their top 6 showed greater differentiation with just 12 outcomes being chosen by
>20% of participants (Column 2). Calculating the percentage of maximum possible priority
score identified the top 6 prioritised as: ‘Less pain’ (42.0%), ‘Doing everyday things’
(28.5%), ‘No more (visible) joint damage’ (28.5%), ‘More mobility’ (24.4%), ‘Enjoy life’
(24.2%), and ‘More independent’ (22.5%) (Column 3). However, it was decided to explore
the data further before making a final selection for the RAPP-PI.

The Cronbach’s Alpha coefficient was 0.91 for all 31 treatment outcomes, which is high.
‘Able to work’ and ‘Able to drive’ were identified as increasing the coefficient to 0.92 and
therefore increasing reliability if they were deleted. There was a significant association
between age and the importance scores of both ‘Able to work’ (X2=74.49, p<0.001) and
‘Able to drive’ (X2=34.61, p<0.001), where the importance of both outcomes declined with
age, although less strongly for driving. There was no significant association between disease
duration and the importance of ‘Able to work’ (X2=5.60, P=0.23) or ‘Able to drive’
(X2=2.43, P=0.66). Since the association was with age, rather than related to the condition, it
was decided to exclude these two outcomes from the final selection of outcomes and the
PCA (29 items).
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PCA on the importance scores generated five components, explaining 55.68% of the
variance overall (Table 3). Within the functional outcomes, PCA indicated that ‘More
mobility’ and ‘More independence’ would capture different data from ‘Doing everyday
things’ and ‘Doing things you want’ since they loaded on different components. After
review with the steering committee (including P.R.), the components were labelled Direct
impact of RA (Component 1: accounting for 34.97% of the variance), Overall wellness (2:
6.35% additional variance), Assessment/Intrusion of RA (3: 5.52%), Psychosocial well-
being (4: 4.75%), and Function/Participation (5: 4.10%) (Table 3).

Chi-squared tests showed that the prioritisation of treatment outcomes varied according to
variables of gender, disease duration, perceptions of managing, self-efficacy, perceptions of
normality, and disease severity (Table 4). Men more frequently selected ‘Able to drive’
(X2=7.73, p=0.009), and women more frequently selected ‘Less fatigue’ as a priority
(X2=4.83, p=0.028). Those diagnosed >5 years were significantly more likely to prioritise
‘Mentally stronger’ (X2=5.53, p=0.34) than those diagnosed ≤5 years. Those managing well,
with high self-efficacy, or greater perceptions of normality were more likely to prioritise
‘Enjoy life’ and/or ‘Doing things you want’. In contrast, those who were not managing, with
lower self-efficacy or lower sense of normality were more likely to prioritise symptoms and
impairment, including ‘More mobility’, ‘Less pain’ and ‘Less fatigue. Greater pain, fatigue
and disability were associated with the prioritisation of those symptoms and also
impairment-related outcomes, such as function and visible deformity. In contrast, ‘Enjoy
life’ and ‘Doing things you want’ were more likely to be selected as a priority by those with
less disease severity.

The final selection of priority outcomes for the RAPP-PI are based on the priority scores
(Table 2), with the exclusion of ‘Able to drive’ on the basis of the Cronbach’s Alpha
coefficients and its association with age rather than disease. The steering committee
(including P.R.) decided on the basis of the feasibility of a core set, to include only the top 8
treatment outcomes prioritised by patients. Therefore the RAPP-PI outcomes are: ‘Less
pain’, ‘Doing everyday things’, ‘No more joint damage’, ‘More mobility’, ‘Enjoy life’,
‘More independent’, ‘Less fatigue’, and ‘Doing things you want’ (highlighted in Table 2).
Figure 1 shows the process of how the outcomes were generated and prioritised through
three studies: previous interviews (16), nominal groups, and survey.

Discussion
In this article, a complementary core set of priority patient-derived outcomes is proposed:
the Rheumatoid Arthritis Patient Priorities – Pharmacological Interventions (RAPP-PI). This
has been rigorously developed through mixed methods, grounded in patient collaboration.
Overall, eight specific outcomes were prioritised by patients as essential in measuring the
patient perspective of the impact of RA in relation to drug interventions: pain, ADL, joint
damage, mobility, life enjoyment, independence, fatigue, and valued activities. These
patient-selected outcomes are in line with the published literature on RA patient priorities
(1-5, 9, 25). It is proposed that each of the RAPP-PI outcomes is measured for 1) severity, 2)
the patient’s perceived ability to manage the outcome, and 3) the personal importance of the
outcome (Figure 2), based on the qualitative interview (16) and nominal group data, and the
chi-squared analyses on the survey data. The outcomes ‘Feeling well’ and ‘Improved quality
of life’ should be measured in addition, as global measures of the impact of RA on the
patient, since they were rated as very important by >75% of participants (Table 2). The
patient research partner suggested that ability to work and drive should be included within
the instrument to measure everyday activities in order to increase face validity.
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There are overlaps between the patient-derived RAPP-PI and the professionally developed
ACR core set (7), which includes pain and function. However, the RAPP-PI proposes that
function should separately measure ADL, mobility (getting from place to place),
independence, and valued activities, based on the survey analysis. The majority of trials on
RA did not measure fatigue between 2005 and 2007 (6), but following patient delegate
participation and subsequent research, OMERACT has now recommended fatigue is
measured alongside the ACR core set (26). Patients have prioritised life enjoyment and joint
damage as priority outcomes to measure, neither of which are in the professional core sets.
The patient global assessment of disease activity variable in the ACR core set may capture
some aspects of these 8 outcomes, depending on the instrument used, but this has not yet
been tested. Therefore, using both the HAQ (23) to measure the patient’s assessment of
function and the AIMS (27) to measure the broader impact of RA in clinical trials may be
preferable, until a specific RAPP-PI measure is constructed.

The DAS28 algorithm includes a patient opinion VAS (worded as either disease activity or
general health) (8, 28). This may globally capture aspects of the priority outcomes selected
by patients in this study, but may not be an adequate substitute for measuring each of the
RAPPI-PI outcomes separately and this requires testing. The 8 RAPP-PI priority outcomes
mostly overlap with the ICF components: body functions (pain, fatigue), body structures
(joint damage), and activities and participation (activities of daily living, mobility,
independence, valued activities) (29). However, the priority outcome ‘Enjoy life’ does not,
nor the global outcomes ‘Improved quality of life’, ‘Feel well’, ‘Feel normal’ and ‘Return
to/ maintain a normal life’ or other indicators of adaptation or self-management. Coenen et
al. (30) reported that aspects of coping and disease management could not be linked to ICF
categories. These could be allotted to the ICF component Personal Factors, but this has yet
to be classified.

In the RAID study (12), Hewlett et al.’s survey (11) and in these data, pain was selected by
patients in the top 2 outcomes, and functional outcomes and fatigue are in the top 8 of
outcomes across the three studies. The finding that improvements in pain and aspects of
physical function are of the highest importance to patients with RA is consistent with
previous rheumatology studies (31-33). Sleep is a RAID domain that is not represented in
the RAPP-PI. ‘Better sleep’ was an outcome elicited during the interview study (17), but
was not prioritised by patients in the nominal group study. It is possible that the RAID
domain of ‘physical well-being’ will simply duplicate the measurement of the pain,
functional disability, fatigue and sleep domains, unless there is a systemic unwellness that is
otherwise not assessed.

To facilitate the standardisation of outcomes important to patients that are assessed in
clinical trials, the RAPP-PI was limited to eight outcomes. However, this results in the loss
of assessment of individual variation in prioritisation as shown in Table 4. Further research
is required to determine whether this variability could lead to profiling of patient subgroups,
which may enhance clinical care. In order to be used, the RAPP-PI must be measurable in a
way that captures the patients’ understanding of each outcome. More research is required to
determine which validated scales exist to measure the priority outcomes in the RAPP-PI,
and to develop new scales where required. The aim is to specify the outcome measures to be
used for RAPP-PI, avoiding the current variety of PROMs in use (6). These scales may
provide important additional patient-reported data in clinical decisions, for example in
addition to the DAS for deciding eligibility for biologic therapies (34). The RAPP-PI
outcomes were prioritised on the basis of pharmacological interventions. For non-
pharmacological interventions other outcomes generated in the interview study, but not
prioritised in the nominal groups or survey, may become priorities and should be considered
(16).
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This study has strengths and weaknesses. Due to the large numbers of outcomes being
selected as very important by patients, it was not possible to rank all outcomes and only the
top 5 (nominal group study) or top 6 (survey study) were ranked. This limited statistical
analysis to chi-squared tests on binary data (selected/ not selected as a priority). However,
patient partners involved in the research design emphasised that it would be difficult to rank
more outcomes than this. Despite efforts to recruit participants from other ethnic groups, the
participants were almost exclusively caucasian. Further research is planned to address this.
Overall, the rigorous methodology ensured that the final RAPP-PI core set is both grounded
in individual patient experiences (individual interviews) (16) and is generalisable to the UK
caucasian RA population (survey study). The debate about the best methodology for
developing core sets of measures for rheumatological conditions, incorporating both the
patient and professional perspective is an on-going process in OMERACT (35). This study
presents a mixed method approach that has been used to elicit important outcomes, establish
the meaning of outcomes used by patients, and determine which outcomes are prioritised by
a representative sample.

Conclusion
This study has developed a patient generated Rheumatoid Arthritis Patient Priorities for
Pharmacological Interventions (RAPP-PI) core set to complement the existing professional
core sets. It will facilitate the standardisation of PROs most important to patients, to be used
in RA trials. The data presented in this paper may explain the known difference in patient
and professional perspectives of RA outcomes, illustrating the potential patient mismatch
between perceptions of disability and actual disability, and also of patient discrepancy
between perceived change and actual change in outcomes. Further research is required to
determine appropriate scales for these priority outcomes and to develop a RAPP-PI
composite score. This study provides a methodological example of how to collaborate with
patients in the development of a patient-derived core set.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Prioritisation of treatment outcomes from interviews, nominal groups and survey
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Figure 2.
The patient-generated RAPP-PI core set
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Table 2

Ranking of treatment outcomes by survey participants

Treatment outcomes
(RAPP-PI outcomes in bold)

% choosing
outcome as

very important

% choosing
outcome in

Top 6
(priority)

% maximum
priority

score

Less pain 77.6 43.7 42.0

Doing everyday things 77.6 39.4 28.5

No more joint damage 82.3 39.8 28.5

More mobility 79.5 33.1 24.4

Enjoy life 73.6 32.3 24.2

More independence (physical) 79.5 30.3 22.5

Less fatigue 68.1 31.1 21.9

Do things you want to do 68.9 27.2 18.1

Able to drive 60.6 31.9 20.2

Avoid surgery 61.4 25.2 14.9

Less (bad) flares 72.8 20.9 13.6

Less weakness 75.6 20.5 13.0

Feet better 63.4 15.0 10.3

Cope (better) physically 68.9 15.0 10.2

Reducing medication 39.8 15.4 8.6

Able to work 26.4 11.0 6.5

More energy 68.9 13.0 6.4

Less frustrated 57.5 9.8 5.1

Feel useful 54.7 9.1 4.6

Mentally stronger e.g. empowered 60.9 9.4 4.6

Close others happier 49.6 7.1 4.3

Forget about RA / Focus not on RA 52.8 5.1 3.2

Feeling in control of aspects of RA 58.3 5.5 3.0

Visible signs less 37.0 6.3 2.3

More predictable disease 46.1 3.5 1.8

Quicker recovery 38.6 5.1 1.7

Others aware of improvement 22.8 1.2 0.3

Global outcomes:

Quality of life improved 81.1 - -

Feeling well 79.5 - -

Maintain / return to normal life 74.0 - -

Feeling (more) normal 66.9 - -
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