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ABSTRACT
Objective To assess satisfaction with the effectiveness
and tolerability of treatments in patients with rheumatoid
arthritis (RA).
Methods Patients from the RABBIT register, starting
a biological (b) or targeted synthetic (ts) disease-modifying
antirheumatic drug (DMARD), or a conventional synthetic
(cs)DMARD treatment after ≥1 csDMARD failure, were
included. Treatment satisfaction was measured after 1 year
of treatment in four categories and binarised for analysis.
Logistic regression models were performed to calculate ORs
for factors associated with treatment satisfaction.
Results Data of 10 646 patients (74% women, mean
58 years) were analysed. At baseline, 55% of the patients
were satisfied with the efficacy and 68% with the tolerability
of their previously given treatments. After 1 year, 85% of the
patients were satisfied with treatment effectiveness and
90% with tolerability. Baseline satisfaction (OR 2.98, 95% CI
2.58 to 3.44), seropositivity (OR 1.36, 95% CI 1.17 to 1.57),
reduction of DAS28 (OR 1.38, 95% CI 1.31 to 1.46) and pain
(OR 1.26, 95% CI 1.22 to 1.31), and the improvement of
physical capacity (OR 1.22, 95% CI 1.17 to 1.29) were
positively associated with treatment satisfaction at followup while glucocorticoids (GCs) >5 mg/day, depression,
fibromyalgia, obesity, prior bDMARDs and therapy changes
were negatively associated. The impact of GC on
satisfaction was dose-dependent, becoming strongest for
GC >15 mg (OR 0.24, 95% CI 0.16 to 0.34). A 5 mg/day
reduction within 12 months was positively associated with
satisfaction regarding efficacy (OR 1.19, 95% CI 1.11 to
1.27) and tolerability (OR 1.11, 95% CI 1.03 to 1.21).
Conclusion Most patients were satisfied with their
treatment’s effectiveness and tolerability after 1 year of
treatment. Tapering GCs was positively associated with the
improvement of patients’ satisfaction.

INTRODUCTION
Patient satisfaction with their pharmacological therapy is increasingly considered an
important outcome in rheumatoid arthritis
(RA). Due to the increasing number of highly
effective medications, many patients with RA

Key messages
What is already known about this subject?
► Mostly qualitative studies have revealed that

patients with RA are often highly satisfied with
their therapy but reluctant to change therapies due
to concerns about side effects.

What does this study add?
► In a real-life prospective biological register,

satisfaction with treatment is high.
► Depression, obesity and fibromyalgia are associated

with reduced treatment satisfaction, while
seropositivity, reduction of disease activity and
pain as well as the improvement of physical
capacity are associated with increased treatment
satisfaction.
► The lower the glucocorticoid dose, the more
satisfied the patients are with their treatment.

How might this impact on clinical practice?
► Among factors associated with patient satisfaction,

physicians have the most influence on GC therapy.
► Beyond the concern for treatment satisfaction,

patients with the key comorbidities depression,
fibromyalgia and obesity may particularly benefit
from addressing their limited well-being when
discussing treatment options.

today achieve a significant improvement in
symptoms, joint function and quality of life.1
Current treatment recommendations have
included a shared decision between patients
and physicians as an overarching principle.2
Within the framework of a shared decisionmaking process between the patient and the
rheumatologist, satisfaction has a decisive
influence on the course of therapy, contributing
to
treatment
adherence
and
continuation.3 Conversely, a successful shared
decision-making process may also have positive effects on the patient’s treatment
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PATIENTS AND METHODS
Patients
The German biological register RABBIT is a prospective
longitudinally followed cohort of patients with RA that
are included with a new start of biological, biosimilar or
targeted synthetic (ts) DMARDs, or with a conventional
synthetic (cs)DMARD treatment after at least one prior
csDMARD therapy. They are subsequently observed for
a minimum of 5 and up to 10 years, irrespective of treatment changes. At the time of enrolment, after 3 and 6
months and then every 6 months during the time of
observation, information is collected from rheumatologists and patients including demographics, clinical status
including joint counts, treatment, laboratory tests and
patient-reported outcomes. Between January 2009 and
April 2019, a total of 12 129 patients have been enrolled
in RABBIT. For this analysis, we included 10 646 of the
patients who had ≥1 follow-up and ≥12 months of observation time. The patients’ assessment of satisfaction with
their therapy after 12 months of observation was analysed
as the outcome. All patients provided written informed
consent before enrolment. The RABBIT study received
approval by the Ethics Committee of Charité—Universitätsmedizin Berlin. This research was conducted in agreement with the Declaration of Helsinki.

Physical capacity was assessed by the Hannover Functional Ability Questionnaire (0–100) with 100 representing full capacity. Seropositivity was defined as the
presence of rheumatoid factor (RF) and/or autoimmune
anticitrullinated protein antibodies (ACPA). Comorbidity was recorded by the rheumatologist as present or not.
Satisfaction with the applied treatment was measured in
four categories (very satisfied, rather satisfied, rather
unsatisfied and very unsatisfied).4 Separate questions
were used to assess satisfaction with treatment effectiveness and with tolerability. Analogous to other studies, the
variables were binarised for analysis.7 8 b/tsDMARD treatments prescribed at the time of enrolment were etanercept, infliximab, adalimumab, certolizumab, golimumab,
rituximab, abatacept, tocilizumab, sarilumab, baricitinib
and tofacitinib. csDMARDs included methotrexate, leflunomide, sulfasalazine or hydroxychloroquine, among
others. Concomitant therapies with glucocorticoids
(GCs) were recorded in milligrams per day.
Statistical analysis
Descriptive statistics were used to compare satisfied with
dissatisfied patients. To avoid a bias due to missing data
(online supplemental table 1), missing values are predicted by regression models. Ten imputations of each
missing value were performed employing fully conditional specification,9 logistic regression was performed
in each data set and results were combined to calculate
overall estimates. Logistic regression combined with multiple imputation of missing values was performed to calculate ORs for factors that might have an influence on
treatment satisfaction regarding effectiveness and tolerability after 1 year of treatment. Parameters included were
selected by clinical relevance and findings in the
literature.4 ORs were considered statistically significant
for p-values < 0.05.
Alternative models were calculated using the individual
components of the DAS28-ESR (swollen joint count, tender joint count, ESR and patient global assessment)
instead of the composite score, as well as the reduction
in GC dose within 1 year instead of the absolute GC dose
at 6–12 months. As RF and ACPA are clearly correlated
(85% of the patients have the same status), we did not
include them separately in the models.

Data collection
Age and age at disease onset were measured in years, and
smoking was assessed as current, former or never. Disease
activity was recorded by the Disease Activity Score in 28
joints-erythrocyte sedimentation rate (DAS28-ESR),
using the ESR and further including tender and swollen
joint scores and patients global health. Global health,
pain, fatigue and sleep disturbances were assessed on
numeric rating scales from 0 (no) to 10 (worst outcome).

RESULTS
Patient characteristics
The data of 10 646 patients from the RABBIT cohort were
analysed (mean 57.6 years, 74.3% women). At baseline,
55% of the patients were satisfied, while 45% were unsatisfied with the effectiveness of their previously given therapy.
Patients already satisfied at baseline on average had less
disease activity, less pain, less tender joints and better physical function than dissatisfied patients. They received GCs
less often (53% vs 61%) and with a lower mean GC dose
(6.7 vs 7.4 mg/day), and they received less often tumour
necrosis factor-alpha inhibitors and other b/tsDMARDs
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satisfaction.4 Side effects and application mode are
crucial factors for satisfaction with the tolerability of
disease-modifying antirheumatic drugs (DMARDs) and
have been investigated for different biological (b)
DMARDs.5 6 Evidence from mostly qualitative studies
found high patient satisfaction with their RA therapy with
reluctance to change therapies due to concerns about side
effects.1 Satisfaction with the effectiveness of a therapy, on
the other hand, has not yet been investigated frequently.
Overall, only very few quantitative studies with large
patient numbers exist, which have reported on treatment
satisfaction.
For many years, the German biological register RABBIT
has been collecting data on the effectiveness and safety of
therapy in patients with RA. Patient satisfaction on treatment efficacy and tolerability has been assessed since
2009. The aim of this analysis was to investigate the factors
exerting a potential influence on the patient satisfaction
with the effectiveness and tolerability of treatments in
patients with RA and to quantify the strength of their
association.

Rheumatoid arthritis

Factors associated with treatment satisfaction
Satisfaction with the prior treatment at baseline
had the largest positive association with treatment
satisfaction concerning effectiveness after 1 year
(OR 2.98, 95% CI 2.58 to 3.44). Further factors positively associated were seropositivity (OR 1.36, 95% CI
1.17 to 1.57), reduction of DAS28-ESR (OR 1.38,
95% CI 1.31 to 1.46) and pain (OR 1.26, 95% CI

1.22 to 1.31) as well as the improvement of physical
function at follow-up (OR 1.22, 95% CI 1.17 to 1.29)
(figure 1).
The factor with the greatest negative influence on
satisfaction with treatment was a concomitant therapy
with >5 mg GC/day (table 1). Here, the risk of not
achieving treatment satisfaction increased dosedependently: the chance of achieving satisfaction when
receiving a GC dose of ≥15 mg/day (OR 0.24, 95% CI
0.16 to 0.35) was only half of the chance to do so while
receiving a GC dose of 10 to <15 mg/day (OR 0.46, 95%
CI 0.34 to 0.62), which in turn is only about half of the
chance to do so while receiving a GC dose of 5 to
<10 mg/day (OR 0.81, 95% CI 0.71 to 0.92). Further
factors negatively associated with treatment satisfaction
were treatment changes after enrolment (OR 0.63, 95%
CI 0.55 to 0.73), depression (OR 0.64, 95% CI 0.51 to
0.80), fibromyalgia (OR 0.70, 95% CI 0.51 to 0.96), prior
bDMARD therapies (OR 0.78, 95% CI 0.66 to 0.92) and
obesity (OR 0.86, 95% CI 0.74 to 0.99). Not associated
with treatment satisfaction were sex, age at onset, smoking status, current b/tsDMARD therapy and other
comorbidities. Analysis of satisfaction with tolerability
showed less pronounced effects (figure 2). Besides comparable factors to the analyses on effectiveness, the
reduction of fatigue by 1 point was additionally associated with satisfaction with tolerability (table 2).

Table 1 Baseline patient characteristics
Effectiveness

Age, years
Female sex
Disease duration, years
Seropositivity (RF and/or ACPA positive)
Current smoker
DAS28-ESR <3.2
3.2≤ DAS28-ESR <5.1
DAS28-ESR ≥5.1
Swollen joint count
Tender joint count
Patient global health assessment
Erythrocyte sedimentation rate (mm)
Pain (0–10 scale)
Percentage of full physical function
Number of previous bDMARDs
Number of previous csDMARDs
Current TNFi therapy
Current other b/tsDMARD therapy
Glucocorticoids (last 6 months)
Glucocorticoid dose, mg/day (last 6 months)

Tolerability

Satisfied
n=5822 (54.7%)

Unsatisfied
n=4824 (45.3%)

Satisfied
n=7273 (68.3%)

Unsatisfied
n=3373 (31.7%)

58.3±12.6
4273 (73.4%)
9.1 (8.6)
4244 (72.9%)
1600 (27.5%)
899 (15.4%)
2961 (50.9%)
1962 (33.7%)
4.7±4.1
6.8±6.0
5.1±2.1
27.5±20.5
5.2±2.3
70.7±22.3
0.4±0.8
1.9±1.0
2320 (39.9%)
1336 (22.9%)
3071 (52.8%)
6.7±3.3

56.7±12.7
3639 (75.4%)
9 (8.7)
3461 (71.6%)
1369 (28.4%)
361 (7.5%)
2181 (45.4%)
2272 (47.1%)
5.5±4.7
8.5±6.9
6.4±1.9
29.2±21.7
6.2±2.0
61.8±22.6
0.5±0.9
2.2±1.1
2433 (50.5%)
1256 (26.0%)
2934 (60.8%)
7.4±3.7

57.7±12.8
5270 (72.5%)
9.3±8.7
5338 (73.4%)
1957 (26.9%)
939 (12.9%)
3595 (48.4%)
2739 (37.7%)
5.0±4.3
7.3±6.2
5.5±2.1
28.4±21.1
5.5±2.3
68.5±22.7
0.4±0.9
2.0±1.1
3119 (42.9%)
1789 (24.6%)
4031 (55.4%)
6.8±3.3

57.3±12.4
2642 (78.3%)
8.5±8.5
2358 (69.9%)
839 (24.9%)
321 (9.5%)
1558 (46.2%)
1495 (44.3%)
5.2±4.5
8.3±6.9
6.2±1.9
28.0±20.8
6.3±2.1
62.7±22.8
0.4±0.9
1.2±1.1
1634 (48.5%)
803 (23.8%)
1974 (58.5%)
7.5±3.8

Numbers are expressed as mean±SD or frequencies (n (%)). Frequencies may be rounded due to multiple imputation of missing values.
ACPA, autoimmune anticitrullinated protein antibodies; bDMARDs, biological disease-modifying antirheumatic drugs; csDMARS; conventional
synthetic disease-modifying antirheumatic drugs; DAS28-ESR, Disease Activity Score in 28 joints-erythrocyte sedimentation rate; RF, rheumatoid
factor; tsDMARD, targeted synthetic disease-modifying antirheumatic drug; TNFi, tumour necrosis factor-alpha inhibitor.
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than patients not satisfied at baseline (table 1). Regarding
satisfaction with tolerability (68%), less pronounced differences in disease activity were observed between satisfied and
dissatisfied patients.
After 1 year of observation, 85% of the patients were
satisfied with the effectiveness and 90% with the tolerability of their treatment. A total of 643 patients (11.1%) who
were satisfied at baseline were unsatisfied with efficacy at
follow-up, 551 (7.6%) were unsatisfied regarding tolerability. In 2432 patients, ≥1 DMARD therapy was changed
during the follow-up. About 35% of the patients still
received >5 mg GC/day at 6–12 months. Improvements
in clinical outcomes were achieved by the following percentages of patients: 60% DAS28 reduction by ≥1 point,
63% pain reduction by ≥1 point on a 0–10 scale, 28%
increase in physical capacity by ≥10 points, 52% fatigue
reduction by ≥1 point and 49% sleeping disorder reduction by ≥1 point.

RMD Open

Figure 2 Factors significantly associated with satisfaction with tolerability of treatment after 1 year of treatment. Shown are
adjusted ORs with 95% CIs. DAS28-ESR, Disease Activity Score in 28 joints-erythrocyte sedimentation rate.

When the absolute GC dose at 6–12 months in the
model was replaced by the achieved GC reduction
within 12 months, a reduction by 5 mg/day was positively associated with treatment satisfaction, in terms
of both efficacy (OR 1.19, 95% CI 1.11 to 1.27) and
tolerability (OR 1.11, 95% CI 1.03 to 1.21) (online
supplemental table 2).
Among the components of DAS28-ESR, a reduction
of the patient-reported global health by 1 point had
a greater influence on the achievement of treatment
satisfaction with effectiveness than a reduction of
ESR by 10 mm and of the tender and swollen joint
count by one joint (online supplemental table 3).
Results for satisfaction with tolerability were similar.

DISCUSSION
The majority of patients included in the German biological register RABBIT were satisfied with their treatment’s
effectiveness and tolerability after 1 year of treatment. At
baseline, the satisfied patients were already doing better
on all outcomes than those not satisfied. As outcomes
improved during subsequent treatment, so did satisfaction increase, up to 85% (concerning effectiveness) or
90% (concerning tolerability) overall after 12 months
which is a really pleasing result. The high patient satisfaction in treated RA is in line with former evidence1 6 but
much higher than in the current data of a US web-based
survey.10 This study used the Treatment Satisfaction
Questionnaire for Medication (TSQM) as an instrument
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Figure 1 Factors significantly associated with satisfaction with efficacy of treatment after 1 year of treatment. Shown are
adjusted ORs with 95% CIs. bDMARD, biological disease-modifying antirheumatic drug; BMI, body mass index; DAS28-ESR,
Disease Activity Score in 28 joint-erythrocyte sedimentation rate.

Rheumatoid arthritis

Effectiveness

Baseline parameter
Satisfaction at baseline
Seropositivity
≥1 bDMARD prior to enrolment
Depression
Fibromyalgia
Obesity (BMI ≥30 kg/m2, ref. <30 kg/m2)
Heart failure
Diabetes
Chronic kidney disease
Malignant neoplasm
Degenerative spine disease
Osteoarthritis
Osteoporosis
Age at onset (10 years)
Female sex
Former smoking
Current smoking
No information on smoking
Parameter after 12 months
DAS28-ESR reduction by 1 point
Pain reduction by 1 point
Increase in physical capacity by 10 points
Fatigue reduction by 1 point
Sleeping disorder reduction by 1 point
Glucocorticoids 5 to <10 mg/day, ref. <5 mg
Glucocorticoids 10 to <15 mg/day, ref. <5 mg
Glucocorticoids ≥15 mg/day, ref. <5 mg
≥1 change of therapy after enrolment
b/tsDMARD therapy

Tolerability

OR

95% CI

P value

OR

95% CI

P value

2.98
1.36
0.78
0.64
0.70
0.86
1.23
0.93
0.97
1.02
0.93
0.90
0.93
1.04
1.08
0.91
0.96
1.12

2.58 to 3.44
1.17 to 1.57
0.66 to 0.92
0.51 to 0.80
0.51 to 0.96
0.74 to 0.99
0.77 to 1.98
0.74 to 1.17
0.71 to 1.32
0.71 to1.45
0.76 to 1.12
0.75 to 1.07
0.77 to 1.12
0.98 to 1.10
0.92 to 1.28
0.76 to 1.08
0.80 to 1.15
0.77 to 1.62

<0.0001
<0.0001
0.0042
<0.0001
0.0257
0.0377
0.3884
0.5468
0.8467
0.9249
0.4309
0.2416
0.4491
0.1792
0.3344
0.2702
0.6586
0.5517

2.40
1.22
0.97
0.54
0.79
0.93
0.92
0.87
1.05
0.93
0.87
0.94
0.98
1.00
1.12
0.96
0.99
0.92

2.03 to 2.83
1.04 to 1.43
0.79 to 1.21
0.43 to 0.68
0.56 to 1.10
0.78 to 1.11
0.58 to 1.45
0.70 to 1.08
0.71 to 1.55
0.64 to 1.35
0.71 to 1.06
0.78 to 1.13
0.79 to 1.22
0.94 to 1.06
0.93 to 1.36
0.79 to 1.16
0.83 to 1.19
0.65 to 1.30

<0.0001
0.0129
0.8134
<0.0001
0.1656
0.4485
0.7151
0.2023
0.8145
0.7041
0.1611
0.4801
0.8527
0.9362
0.2372
0.6685
0.9421
0.6398

1.38
1.26
1.22
1.02
1.02
0.81
0.46
0.24
0.63
1.14

1.31 to 1.46
1.22 to 1.31
1.17 to 1.29
0.98 to 1.05
0.99 to 1.05
0.71 to 0.92
0.34 to 0.62
0.16 to 0.35
0.55 to 0.73
0.98 to 1.34

<0.0001
<0.0001
<0.0001
0.3601
0.3188
0.0019
<0.0001
<0.0001
<0.0001
0.0982

1.31
1.13
1.11
1.04
1.03
0.86
0.50
0.46
0.65
1.18

1.24 to 1.39
1.09 to 1.17
1.05 to 1.17
1.00 to 1.08
1.00 to 1.06
0.74 to 1.00
0.37 to 0.67
0.30 to 0.70
0.55 to 0.76
1.00 to 1.39

<0.0001
<0.0001
0.0004
0.0303
0.0632
0.0439
<0.0001
0.0004
<0.0001
0.0504

Effects statistically significant at level α=0.05 are marked in bold.
bDMARD, biological disease-modifying antirheumatic drug; BMI, body mass index; DAS28-ESR, Disease Activity Score in 28 joints-erythrocyte
sedimentation rate; tsDMARD, targeted synthetic disease-modifying antirheumatic drug.

for measuring satisfaction11 resulting in only 26% of the
responders being satisfied with their RA therapy (67%
reporting to receive bDMARDs). Besides a more specific
assessment of satisfaction, this cross-sectional survey
represented an unselected outpatient collective with selfreported RA.10 Patients enrolled in RABBIT are all in
rheumatology care, closely monitored and familiar with
the use of questionnaires which may explain differences
in the results.
Patients already satisfied with their prior treatment at
baseline were most likely to remain satisfied with their
treatment after 1 year, which may be due to an overall
higher well-being at baseline compared to other patients
regarding, for example, disease activity. Another reason
could be an overall more positive attitude of the patient to
medication and illness, about which no data are ascertained in RABBIT. Due to a high satisfaction at baseline,

especially with regard to tolerability, the effects of other
parameters are not as pronounced. A decrease in disease
activity and pain as well as improvement in function are
direct indicators of treatment effectiveness and therefore
comprehensible factors for a higher patient satisfaction.
The positive association with seropositivity is worth
a discussion. Apart from abatacept and rituximab, current evidence does not suggest that seropositivity is
a marker for better treatment response in terms of retention, response or achievement of low disease activity.12–14
The more important it is to recognise that in our cohort,
seropositivity was significantly associated with higher
treatment satisfaction after 1 year of therapy. Comparable
to treatment delay in early seronegative RA15 treatment,
reluctance may also be present in established RA not least
because seropositivity is regarded as a poor prognostic
factor allowing for more aggressive treatment
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Table 2 Results from logistic regression models

RMD Open

Limitations and strengths
Satisfaction was assessed using a Likert scale rather than
a validated scoring instrument such as the TSQM.11 In
a longitudinal register, it is not feasible to have too many
questionnaires filled in. Separate questions on effectiveness and tolerability allowed the differentiation of both
outcomes, but in the end, results did not differ substantially. Longitudinal follow-up in the RABBIT register with
a very low dropout rate enables consideration of treatment changes, dose alterations and all available treatment options in RA in a large patient collective,
enabling robust results on the analyses performed.
We conclude from our data that among the factors that
have a significant impact on patient satisfaction, physicians have the most influence on GC therapy. Limited
well-being due to depression, fibromyalgia or obesity can
also be addressed when discussing treatment options with
the patient, although this naturally goes beyond the concern for treatment satisfaction.
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