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Background: Patients’ needs and perspectives are important determinants of treatment 
success in rheumatoid arthritis (RA). Assessing patients’ perspectives can help identify 
unmet needs and enhance the understanding of treatment benefits.
Objective: The SENSE study assessed the impact of inadequate response to disease- 
modifying antirheumatic drugs (DMARDs) on treatment satisfaction, disease outcomes, 
and patient perspectives related to RA disease management.
Methods: SENSE was a noninterventional, cross-sectional study conducted in 18 countries 
across Europe, Asia, and South America. Adult patients with poorly controlled RA of 
moderate/high disease activity were eligible. Patient satisfaction was assessed by the 
Treatment Satisfaction Questionnaire for Medication (TSQM v1.4). Treatment adherence, 
healthcare resource utilization (HRU), quality of life (QoL), work ability, digital health 
literacy (DHL), patient preference information, and treatment strategy were also assessed.
Results: A total of 1624 patients were included in the study: most were female (84.2%) and 
middle-aged, and mean disease duration was 10.5 years. Mean TSQM global satisfaction 
subscore was 60.9, with only 13.5% of patients reporting good treatment satisfaction (TSQM 
global ≥80). The strongest predictor of good treatment satisfaction was treatment with 
advanced therapies. Most patients (87.4%) reported good treatment adherence. In general, 
patients had impaired QoL and work ability, high HRU, and 67.4% had poor DHL. Leading 
treatment expectations were “general improvement of arthritis” and “less joint pain”. Most 
patients preferred oral RA medications (60.7%) and rapid (≤1 week) onset of action (71.1%). 
“Increased risk for malignancies” and “increased risk for cardiovascular disease” were the 
least acceptable side effects. Despite suboptimal control, advanced therapies were only used 
in a minority of patients, and DMARD switches were planned for only half of the patients.
Conclusion: Suboptimal disease control negatively impacts treatment satisfaction, work 
ability, QoL, and HRU. Data collected on patient perspectives may inform shared decision- 
making and optimize treat-to-target strategies for improving patient outcomes in RA.
Keywords: adherence, digital health literacy, patient preference, rheumatoid arthritis, 
treatment satisfaction

Introduction
Rheumatoid arthritis (RA) is a treatable condition, largely due to the expansion of 
the number of available, effective disease-modifying antirheumatic drugs 
(DMARDs). However, in the real world, rates of remission or low disease activity 
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range from 32% to 55% at 12 months, suggesting that 
approximately half of patients with RA may have high 
unmet needs for more effective disease management,1 at 
least in part because treat-to-target (T2T) principles are not 
universally applied. Barriers to implementing T2T princi
ples are numerous, including treating physicians’ clinical 
inertia, patients’ concerns related to treatment intensifica
tion, and reimbursement of effective medications.2

As well as effective therapies, patients’ characteristics and 
perspectives, including treatment preferences and expecta
tions, are important determinants of treatment success in 
RA.3 Patient-reported outcomes (PROs) and patient prefer
ence information (PPI) are of growing importance and can 
provide meaningful insights into patients’ perspectives, 
reflecting an improved patient–physician partnership in RA 
care. PROs are measurements of patients’ health conditions 
as reported directly by patients, without amendment or inter
pretation by clinicians. PPI refers to qualitative or quantitative 
assessments of patients’ relative preference or acceptability of 
specified choices among treatment options (eg, risks and 
benefits) or other attributes (eg, route of drug administration 
and need for combination with other drugs).4–6

Adherence to RA therapy is a key component in the 
effective management of RA.7 Patients’ satisfaction with 
therapy has an impact on medication adherence, treatment 
continuation, and future treatment choices, but these 
aspects of satisfaction have, as yet, been studied only in 
small populations of patients with RA.8,9 Satisfaction is 
also closely linked to patients’ treatment expectations,10 

which relate to patients’ everyday lives, personal concerns, 
and levels of pain. However, patients’ expectations can be 
very different from rheumatologists’ treatment goals.11

Adherence may be improved via patient support pro
grams (PSPs)12 and health education, including easily 
accessible digital information, which may contribute to 
patient empowerment and more effective self-care.7 The 
effectiveness of health education via digital information 
relies on digital health literacy (DHL), ie, on patients’ 
abilities to access and use credible online health informa
tion, so they may become better informed to make deci
sions about their treatment, which, in turn, may positively 
influence their health behavior.13

Evaluating PPI and PROs and understanding what 
drives patient satisfaction with therapy can provide valu
able insight into the impact of RA on patients’ lives and 
a more comprehensive assessment of unmet needs and 
treatment benefits.3,14–16 The SENSE study was designed 
to better understand the impact of inadequate response to 

DMARDs on treatment satisfaction and various disease 
outcomes and to analyze patient attitudes and perspectives 
toward treatment and their disease. SENSE also provided 
an opportunity to assess DHL in a large multinational 
cohort of patients with RA using a validated tool, the 
eHealth Literacy Scale (eHEALS).

Methods
Design
SENSE was a noninterventional, cross-sectional study con
ducted in 18 countries across Europe, Asia, and South 
America, including Argentina, Brazil, Bulgaria, Chile, 
Croatia, Czech Republic, Estonia, Greece, Hungary, Japan, 
Latvia, Lithuania, Poland, Romania, Russian Federation, 
Slovakia, Turkey, and Uruguay.

Patients
Eligible patients were adults (≥18 years old) diagnosed 
with RA and fulfilling the 1987-revised American 
College of Rheumatology (ACR) or the 2010 ACR/ 
European League Against Rheumatism (EULAR) classifi
cation criteria for RA, who attended a routine visit (pre
viously scheduled as a follow-up of their RA disease), and 
were receiving treatment with an approved conventional 
synthetic DMARD (csDMARD), targeted synthetic 
DMARD (tsDMARD), or biologic DMARD (bDMARD). 
At the time of enrollment, patients had been exposed to ≤2 
bDMARDs. Eligible patients had suboptimal disease con
trol, defined as moderate or high disease activity (Disease 
Activity Score in 28 joints [DAS28] >3.2 for ≥1 month but 
for ≤4 months prior to enrollment) despite receiving a full 
tolerable dose of DMARD therapy that had been adminis
tered for ≥3 months.

Patients had to understand the language of their coun
try of residence, be willing and able to complete PRO 
questionnaires, and provide written authorization to the 
investigator to use/disclose personal and/or health data, 
or to provide informed consent if required by local regula
tions. Community- or hospital-based medical centers 
experienced in the treatment of RA were selected as 
research sites. Convenience sampling was employed; all 
consecutive patients attending a routine visit and fulfilling 
enrollment criteria could be included.

Patients were enrolled from September 14, 2018 to 
May 31, 2019. Data available in the medical records of 
each patient were collated and documented in an electronic 
case-report form. For each patient, the study consisted of 
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one visit in which the patient was asked to complete PRO 
and PPI questionnaires. According to the requirements for 
noninterventional or observational studies, no additional 
diagnostic or monitoring procedures were applied to the 
patients included in the study other than those that would 
ordinarily be applied in the course of the therapeutic 
strategy.

The study was conducted in accordance with the 
Declaration of Helsinki and has been approved by local 
ethics committees according to local laws and regulations 
for participating countries (Supplementary Table 1). All 
patients provided written authorization to the investigator 
to use/disclose personal and/or health data or to provide 
informed consent if required by local regulations.

Assessments
Clinical parameters, including comorbidities at the 
Medical Dictionary for Regulatory Activities system 
organ class level, and sociodemographic characteristics 
were collected for all patients, along with details of their 
current treatment and planned treatment strategy. 
Physicians were asked to report if switching to 
a different DMARD was planned for their patient, and 
the mode of action of planned treatment switches was 
captured.

The primary outcome was patients’ RA treatment satis
faction, which was assessed using the Treatment 
Satisfaction Questionnaire for Medication (TSQM; 
v1.4).15 The TSQM provides a validated score for four 
subscales: effectiveness, side effects, convenience, and 
global satisfaction. Good treatment satisfaction was 
defined as a global satisfaction score ≥80 out of 
a possible 100.15

Health-related QoL (HRQoL) was assessed using vali
dated PRO measures: the Functional Assessment of 
Chronic Illness Therapy-Fatigue (FACIT-F) scale;17 

Health Assessment Questionnaire-Disability Index (HAQ- 
DI);18 36-item Short Form Health Survey (SF-36; 
Version 2) Physical and Mental Component Summaries 
(PCS, MCS);19 and the Work Productivity and Activity 
Impairment (WPAI)-RA (Version 2.0) questionnaire.20 

Visual analog scales (VAS) using numeric rating scales 
(NRS) were used to assess severity of morning stiffness 
and pain in the past 7 days (range 0 = “no stiffness/pain” 
to 10 = “worst possible stiffness/pain”). Duration of morn
ing stiffness in the past 7 days (in minutes) was also 
recorded. Patients also reported their adherence to medica
tion, which was assessed using a VAS, a validated measure 

that highly correlated with electronic monitoring results in 
patients with chronic conditions, including RA.21,22 Good 
adherence was defined as ≥80% on the VAS.23

DHL was determined using the eHEALS,13 a self- 
report tool of 10 questions based on individuals’ percep
tions of their own skills and knowledge within each mea
sured domain, providing scores ranging from 8 to 40. The 
instrument is designed to provide a general estimate of 
consumer eHealth-related skills and offers insight into the 
ability of patients to seek, find, understand, use, and 
appraise health information from electronic sources and 
to apply the knowledge gained to addressing or solving 
health problems.13 A higher total eHEALS indicates 
greater perceived skills at using online health information 
to help solve health problems; a score of <26 was con
sidered to represent poor DHL.24

Patient perspectives were assessed using PPI question
naires developed by AbbVie (Supplementary Text 1), 
based on the available literature3,16,25 and patient research 
due to limited availability of appropriate validated tools. 
Preferences for pharmacologic treatment were assessed via 
a 6-item direct preference assessment questionnaire related 
to different treatment attributes. Respondents were asked 
to select only one alternative at a time, without providing 
information on the order of the unselected alternatives. 
The frequency (%) of answer options given by study 
patients for each question – which included preferences 
for route of administration, combination therapy, time to 
effect, and acceptable side effects – were recorded. These 
attributes were not combined in a single scenario as 
a discrete choice experiment.26 Expectations for pharma
cologic treatment were assessed using an 11-item ques
tionnaire with a 7-point NRS (1 = “no improvement 
needed” to 7 = “the most improvement needed”). Need 
for a PSP was assessed using a 17-item questionnaire with 
a 7-point NRS (1 = “not needed at all” to 7 = “very much 
needed”).

Statistical Analysis
Approximately 1500 patients with RA were planned to be 
included in the study, with the sample size calculation 
based on information of global satisfaction measured by 
TSQM. Based on a study conducted in patients treated 
with tumor necrosis factor inhibitor (TNFi) for 3 months, 
it seemed reasonable to assume that the standard deviation 
(SD) for the global satisfaction was about 20, with mean 
values ranging from 79 to 83.27
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Descriptive statistics were used to describe treatment 
satisfaction, expectations, and patient preferences using 
the full analysis set (FAS), which included all patients 
who fulfilled all inclusion criteria. Patient data and all 
PROs were assessed by subgroups, which were stratified 
by treatment, disease activity, and presence of comorbid
ities. For subgroup analyses of continuous variables, 
Wilcoxon–Mann–Whitney tests were used; and for cate
gorical variables, Chi-square tests or Fisher exact tests 
were used. Analysis of variance tests were conducted for 
each individual score of a questionnaire to assess treatment 
expectations (dependent variable) and with the grouping 
variable csDMARD vs bDMARD vs tsDMARD. 
Spearman’s rank correlation coefficient (ρ) was calculated 
for selected associations (self-reported adherence, DAS28, 
need for PSP in general, and individual scores of the 
questionnaire to assess treatment expectations) with var
ious parameters. Multiple logistic regression analyses were 
conducted to determine variables that might predict good 
treatment satisfaction, patients’ preference for oral therapy, 
preference for monotherapy, good adherence, and willing
ness of the treating physician to switch medication. 
Prespecified prognostic factors were used in the regression 
models with dichotomized or grouped categorical indepen
dent variables (Supplementary Text 2; Supplementary 
Table 2). Backward elimination with a significance level 
of 0.05 was applied to stepwise automatically select rele
vant predictors. Effect estimates and P-values using the 
Chi-square test are provided for each prespecified 
predictor.

Results
A total of 1629 patients were enrolled in this study, of 
which 1624 were included in the FAS.

Clinical Parameters and 
Sociodemographic Characteristics
Most patients were female (84.2%) with a mean age of 
58.4 years (range 18–90) and a mean (SD) disease dura
tion of 10.5 (9.3) years. The education level for most 
patients (64.6%) was secondary school education or less 
(Table 1). About one-quarter (26.2%) of patients were in 
full-time work, 16.0% were unemployed (and seeking 
work), and 51.1% were retired. RA had had 
a considerable impact on patients’ work-life, as 11.9% 
had retired early due to RA, while 6.0% were unemployed 
due to RA.

Patients had moderate-to-high disease activity, with 
mean tender and swollen joint counts of 28 joints 
(TJC28 and SJC28) of 7.8 and 4.6, respectively, and 
a mean DAS28 with C-reactive protein (CRP) of 4.7 
(Table 2). Radiographic structural damage (based on 
X-ray data ≤6 months from enrollment) was apparent in 
76.9% of patients with valid data (n=934). Rheumatoid 
factor (RF) status was positive for 78.4% of patients with 
valid data (n=1044), as was anti-citrullinated protein anti
body (ACPA) status for 74.1% (valid data n=717), with 
a total of 82.2% (n=1060 of patients with valid data <3 
months from enrollment) of seropositive patients, defined 
as RF and/or ACPA positive. Most patients had 

Table 1 Sociodemographic Characteristics

Characteristics Full Analysis 
Set (n=1624)

Female, n (%) 1368 (84.2)

Age, years, mean (SD) 58.4 (13.1)

Race, n (%)

White 1431 (88.1)

Black 7 (0.4)
Asian 139 (8.6)

Mixed 46 (2.8)

Other 1 (0.1)

Occupation, n (%)

Employed full-time 426 (26.2)

Employed part-time (not due to RA) 28 (1.7)

Employed part-time due to RA 53 (3.3)
Attending school or university 12 (0.7)

Unemployed (not due to RA) 163 (10.0)

Unemployed due to RA 97 (6.0)
Early retired (not due to RA) 87 (5.4)

Early retired due to RA 194 (11.9)

Regularly retired 549 (33.8)

Education, n (%)

No formal education 27 (1.7)

Primary school 388 (23.9)

Secondary school (eg high school) 633 (39.0)
Non-university, professional education 311 (19.2)

University 263 (16.2)

Residence, n (%)

Urban center (>80,000 inhabitants) 814 (50.1)
Town (10,000–80,000 inhabitants) 432 (26.6)

Rural area (<10,000 inhabitants) 378 (23.3)

Abbreviations: RA, rheumatoid arthritis; SD, standard deviation.
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comorbidities (73.3%; n=1191), the most common of 
which were cardiac disorders (36.6%; n=595), musculos
keletal connective tissue disorders (25.6%; n=415), endo
crine disorders (19.8%; n=322), and metabolic/nutrition 
disorders (18.5%; n=301). Vascular disorders were present 
in 9.9% (n=160), and psychiatric disorders in 6.8% 
(n=111) of patients.

Healthcare resource utilization (HRU) was relatively 
high in this population, with frequent visits to healthcare 
professionals. Most (98%; n=1153) of these visits were 
outpatient visits, although 7.4% (n=87) of patients had an 
emergency room visit, and 13.5% (n=159) had been hos
pitalized for a mean (SD) length of stay of 7.5 (6.1) days 
in the 3 months prior to the study. For patients who had 
had an outpatient or emergency room visit in the 3 months 
prior to study visit, the mean (SD) number of visits was 
2.2 (2.5) and 1.6 (1.3), respectively.

Medication and Treatment Strategy
csDMARDs were the most frequently prescribed medica
tions, used by 1447 (89.1%) patients, followed by 
bDMARDs (32.6%; n=530) and tsDMARDs (2.4%; 
n=39; Table 3). Across all classes of DMARDs, more 
than half of the patients (53.9%; n=875) received their 
DMARD as monotherapy. Within each of the DMARD 
classes, 709/1447 (49.0%) patients received csDMARDs 
as monotherapy, 150/530 (28.3%) received bDMARDs as 

monotherapy, and 16/39 (41.0%) received tsDMARDs as 
monotherapy. Out of all patients, 21.7% (n=352) and 2.7% 
(n=44) of patients received double or triple csDMARDs, 
respectively. A total of 61.0% (n=991) received the anchor 
drug methotrexate as part of their treatment regime: of 
those with valid data (n=929), 54.4% received 10 to 
15 mg/week, while 39.3% received >15 mg/week. Only 
10.0% (n=163) of patients used systemic glucocorticoids 
for RA (FAS).

Only half (51.8%; n=840) of all patients had a planned 
switch of medication, despite long-standing disease and 
suboptimal symptom control with current DMARD ther
apy. Among these patients, a planned switch to a TNFi 
was most frequently reported (42.4%; Figure 1).

Regression analysis revealed that predictors for 
a decision to switch to a different DMARD by the treating 
physician included younger patient age (P=0.0012), having 
a high disease activity by DAS28 with erythrocyte sedimen
tation rate (DAS28-ESR) (P<0.0001 for high disease activity 
>5.1 vs moderate/low disease activity ≤5.1), worse HAQ-DI 
physical function (P=0.0062), lower number of current 
DMARDs (P<0.0001), lower global satisfaction score 

Table 2 Rheumatoid Arthritis Disease Activity and Joint 
Assessment

Measure, Mean (SD) Full Analysis Set (n=1624)a

TJC28 (0–28) 7.8 (5.4)

SJC28 (0–28) 4.6 (4.2)

PtGA (VAS, 0–10 cm) 5.7 (2.1)

PhGA (VAS, 0–10 cm) 5.2 (1.9)

DAS28-CRPb 4.7 (1.1)

DAS28-ESRc 5.0 (1.1)

CDAI (0–76) 23.3 (10.6)

SDAI (0–86)b 26.9 (12.9)

Notes: aUnless otherwise stated. bn=1500 patients with valid data. cn=1515 
patients with valid data. 
Abbreviations: CDAI, Clinical Disease Activity Index; DAS28-CRP, Disease 
Activity Score in 28 joints with C-reactive protein; DAS28-ESR, Disease Activity 
Score in 28 joints with erythrocyte sedimentation rate; PhGA, Physician Global 
Assessment; PtGA, Patient Global Assessment; SD, standard deviation; SDAI, 
Simplified Disease Activity Index; SJC28, swollen joint count in 28 joints; TJC28, 
tender joint count in 28 joints; VAS, visual analog scale.

Table 3 Current Medications Administered for Rheumatoid 
Arthritis

Medication, n (%) Full Analysis Set (n=1624)

csDMARD 1447 (89.1)

Methotrexate 991 (61.0)

Leflunomide 363 (22.4)
Hydroxychloroquine 244 (15.0)

Sulfasalazine 212 (13.1)

Chloroquine 22 (1.4)

bDMARD 530 (32.6)
Adalimumab 116 (7.1)

Etanercept 115 (7.1)

Rituximab 73 (4.5)
Tocilizumab 72 (4.4)

Abatacept 52 (3.2)

Infliximab 39 (2.4)
Certolizumab pegol 32 (2.0)

Golimumab 30 (1.8)

tsDMARD 39 (2.4)

Tofacitinib 34 (2.1)

Baricitinib 5 (0.3)

Systemic glucocorticoids 163 (10.0)

Abbreviations: bDMARD, biologic DMARD; csDMARD, conventional synthetic 
DMARD; DMARD, disease-modifying antirheumatic drug; tsDMARD, targeted syn
thetic DMARD.
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(P<0.0001), and patient preference for oral administration 
(P=0.0019). Predictors for not switching to a different 
DMARD included a higher number of comorbidities 
(P<0.0001), lower current DAS28-ESR score (P<0.0001), 
lower number of concomitant medications (P=0.0002), cur
rent treatment with ts/bDMARDs (P<0.0001), and higher 
TSQM effectiveness subscore (P<0.0001). In addition, phy
sicians in Asia were significantly less likely to switch to 
a different DMARD than physicians in South America 
(P=0.0069) or Europe (P=0.0136).

A switch to the recently introduced tsDMARD class 
was reported in 12.6% of patients with planned switching 
and was significantly associated with RA disease duration 
≥2 years, DAS28-ESR >5.1, higher HAQ-DI, and patients’ 
preference for oral administration.

Overall, 61.4% of FAS patients took any medication for 
their current comorbidities; the mean (SD) number of medica
tions administered for comorbidities was 2.1 (1.9). The most 
frequent medications for comorbidities were selective beta 
blocking agents (12.6%), vitamin D and analogs (12.0%), 
plain angiotensin-converting enzyme inhibitors (10.9%), and 
proton pump inhibitors (10.3%). Platelet aggregation inhibi
tors (excluding heparin) were used by 4.2% of patients.

Primary Outcome: Patients’ RA 
Treatment Satisfaction
Mean (SD) TSQM global satisfaction subscore was 60.9 
(20.9) (Figure 2). Based on a TSQM global satisfaction 

subscore cut-off value of ≥80, as few as 13.5% of patients 
reported good treatment satisfaction.

In a subgroup analysis of those treated with advanced 
therapies (b/tsDMARDs), patients treated with an oral 
DMARD (n=52) had significantly lower mean TSQM 
global satisfaction (60.4 vs 68.9, P=0.0212) and effective
ness (54.2 vs 63.1, P=0.0023) subscores compared with 
patients treated with parenteral DMARD (n=517). Patients 
on DMARD monotherapy (n=875) had significantly lower 
mean TSQM global satisfaction (59.7 vs 62.2, P=0.0262) 
and effectiveness (55.9 vs 58.0, P=0.0268) subscores com
pared with patients using DMARD combination therapy 
(n=749).

Multivariate logistic regression analysis indicated that 
high disease activity (DAS28-ESR >5.1) was a negative 
predictor of good treatment satisfaction, while current 

Figure 1 Mode of action for planned DMARD switches. 
Note: Treatment switch to a different DMARD was planned for 840 patients (51.8%) out of 1623 patients with valid data. 
Abbreviations: bDMARD, biologic DMARD; csDMARD, conventional synthetic DMARD; DMARD, disease-modifying antirheumatic drug; IL-6, interleukin-6; JAK, Janus 
kinase; TNF, tumor necrosis factor.

Figure 2 Treatment Satisfaction Questionnaire for Medication subscores. 
Notes: Full analysis set (n=1624). Each TSQM subscore ranges from 0 to 100, with 
higher scores denoting greater satisfaction. 
Abbreviations: SD, standard deviation; TSQM, Treatment Satisfaction 
Questionnaire for Medication.
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treatment with ts/bDMARD, higher SF-36 PCS and SF-36 
MCS scores, and the presence of a psychiatric disorder 
(not further specified) were positive predictors of good 
treatment satisfaction (Table 4).

Secondary Outcomes: Other PROs
RA was shown to have an impact on measures of HRQoL 
and work productivity, as shown in Table 5. Work ability 
showed significant impairment: among patients who were 
employed (n=413), the median total work productivity 
impairment score was 50, representing a 50% work pro
ductivity loss because of RA. Similarly, patients reported 
60% total activity impairment (Table 5).

Of the 1601 patients with valid data, mean (SD) total 
eHEALS score was 21.3 (8.4). Poor DHL, defined as 
eHEALS <26, was evident in two-thirds of patients 
(67.4%; n=1079). In general, 35.4% of patients found the 
internet “not useful” or “not useful at all” in helping to inform 
decisions about their own health, 33.2% found it “useful” or 
“very useful”, and 31.4% were unsure of its impact. A total of 
38.6% of patients believed it is “important” or “very impor
tant” to be able to access health resources on the internet, 
36.9% considered it as “not important” or “not important at 
all”, and 24.5% were unsure.

A total of 1623 patients reported their adherence to med
ication; most (87.4%) reporting good adherence, defined as 

Table 4 Predictors of Good Treatment Satisfaction (TSQM Global Satisfaction Score ≥80)

Variables Effect Estimate P-valuea OR (95% CI)

High disease activity (DAS28-ESR >5.1) −0.6045 0.0026 0.546 (0.368, 0.810)

SF-36 PCS 0.0554 <0.0001 1.057 (1.036, 1.078)

SF-36 MCS 0.0340 <0.0001 1.035 (1.019, 1.050)

Psychiatric disorders 0.9475 0.0004 2.579 (1.531, 4.344)

Current treatment with ts/bDMARDs 1.2665 <0.0001 3.548 (2.593, 4.856)

Note: aChi-square test, multivariate logistic regression model using the full analysis set (n=1624). 
Abbreviations: bDMARD, biologic DMARD; CI, confidence interval; DAS28-ESR, Disease Activity Score in 28 joints with erythrocyte sedimentation rate; 
DMARD, disease-modifying antirheumatic drug; MCS, Mental Component Summary; OR, odds ratio; PCS, Physical Component Summary; SF-36, 36-item 
Short Form Health Survey; tsDMARD, targeted synthetic DMARD; TSQM, Treatment Satisfaction Questionnaire for Medication.

Table 5 Patient-Reported Outcomes

Patient-Reported Outcome na Mean (SD)b

Worst joint pain (0–10) 1623 6.0 (2.5)

Severity of morning stiffness (0–10) 1623 5.0 (2.8)

Duration of morning stiffness, hours, median (IQR) 1488 1.0 (0.5–2.0)

FACIT-F score (0–52) 1623 28.1 (11.2)

HAQ-DI score (0–3) 1624 1.3 (0.7)

SF-36 PCS (0–100) 1623 36.6 (7.9)

SF-36 MCS (0–100) 1623 41.9 (11.0)

WPAI-RA scores, %, median (IQR)

Presenteeismc 418 40.0 (20.0–70.0)
Absenteeismc 461 0.0 (0.0–16.7)

Total work productivity impairmentc 413 50.0 (20.0–70.0)

Total activity impairment 1619 60.0 (30.0–80.0)

Notes: aValid data from the full analysis set (n=1624). bUnless otherwise stated. cEmployed patients only. 
Abbreviations: FACIT-F, Functional Assessment of Chronic Illness Therapy-Fatigue; HAQ-DI, Health Assessment Questionnaire-Disability Index; IQR, 
interquartile range; MCS, Mental Component Summary; PCS, Physical Component Summary; SD, standard deviation; SF-36, 36-item Short Form Health 
Survey; WPAI-RA, Work Productivity and Activity Impairment-Rheumatoid Arthritis.
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≥80% on the VAS. Mean (SD) self-reported adherence was 
91.4% (16.9). After correcting for confounders, the level of 
self-reported adherence was positively associated with 
TSQM global satisfaction subscore (P=0.0059) and with 
lower levels of joint pain (P=0.0473). There was no signifi
cant association with the other variables evaluated in the 
model (Supplementary Table 2).

PPI Outcomes: Patient Expectations for 
Pharmacologic Treatment
When asked about treatment expectations, patients rated “gen
eral improvement of arthritis”, “less joint pain”, and “lasting 
relief of RA symptoms” highest for their treatment expecta
tions, with mean (SD) scores of 5.7 (1.6–1.7) for each 
(Figure 3). The strongest association between the top three 
highest-rated treatment expectations and outcomes was worst 
joint pain (ρ=0.31, ρ=0.35, and ρ=0.31, respectively; all 
P<0.0001).

PPI Outcomes: Patient Preferences for 
Pharmacologic Treatment
Most patients preferred oral administration of medica
tion (60.7%) and rapid (≤1 week) onset of treatment 
action (71.1%) (Figure 4). After correcting for confoun
ders, patient preference for oral administration was sig
nificantly associated with older age (P=0.0005), duration 
of RA <2 years (P<0.0001), and a greater number of 

comorbidities (P=0.0014), however, we did not find any 
significant relationships with the other variables evalu
ated in the model (Supplementary Table 2).

While 37.4% of patients felt treatment requiring combi
nation with another drug once a week was acceptable 
(Figure 4), 31.3% of patients preferred not to use drug 
combinations for RA. After correcting for confounders, 
patient preference for monotherapy was significantly asso
ciated with a lower number of current DMARDs (P=0.0054) 
and lower TSQM global satisfaction subscore (P<0.0001). 
We did not find any significant association with the other 
variables evaluated in the model (Supplementary Table 2).

In terms of potential side effects of RA therapies, 
patients indicated that the “most acceptable” side effect 
was “weight gain”, while “increased risk for malignan
cies” and “increased risk for cardiovascular disease” 
were the “least acceptable” (Figure 4).

PPI Outcomes: Need for PSP
When patients were asked about the need for PSPs, patients 
assigned the greatest importance for educational materials 
about RA disease and therapy, followed by the need for 
a PSP in general (Figure 5). Conversely, the need for appoint
ment reminders, digital/lifestyle interventions, and medica
tion administration reminders were rated as least important. 
No strong correlations were found for the need for PSP and 
other variables.

Figure 3 Patients’ expectations for RA treatments. 
Notes: Patients scored their expectations based on a 7-point numeric rating scale where 1 = no improvement needed to 7 = the most improvement needed. The mean 
(SD) score and distribution of scores are shown for each treatment expectation. Due to rounding, percentages may not sum to 100%. 
Abbreviations: RA, rheumatoid arthritis; SD, standard deviation.
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Discussion
In this large international study of patients with poorly con
trolled RA despite DMARD treatment, only 13.5% of patients 
reported good treatment satisfaction as measured by 
a validated tool, despite 87.4% of patients reporting good 
treatment adherence. Only half of these patients had 
a planned switch of medication despite suboptimal disease 
control, impairments in HRQoL and work ability, and high 
levels of HRU. We found that patients preferred treatments that 
were administered orally and/or had a rapid onset of action; 
sustained and general improvement of RA and improvement in 
joint pain were the leading treatment expectations.

The low treatment satisfaction scores reported in this inter
national population of patients with suboptimal disease control 
was consistent with previous findings specific to a single coun
try (USA and Germany).9,15 In a multivariate model, we iden
tified high vs low disease activity as a negative predictor of 
good treatment satisfaction, whereas better HRQoL scores and 
administration of advanced treatment (b/tsDMARD) were 
positive predictors of good treatment satisfaction. The positive 
impact of treatment with b/tsDMARDs on patient satisfaction 
was consistent with previous studies in Germany and Japan, 
which included patients with RA irrespective of disease 
control.9,28 Consistent with our findings, the German study 
also reported a positive correlation between treatment 

Figure 4 Patients’ preferences for RA treatments: (A) route of administration, drug combinations, and time to effect; (B) acceptability of potential side effects of RA 
treatments. 
Note: (B) n=1608. 
Abbreviations: CVD, cardiovascular disease; RA, rheumatoid arthritis.
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satisfaction and improved disease activity and/or physical 
function.9 Of note, we also found a positive association 
between good treatment satisfaction and the presence of psy
chiatric disorders. This could imply that a perceived good 
articular response to therapy may be associated with improving 
mental state, or that those with mental health disorders are less 
discerning with respect to expectations of therapeutic response; 
further research is needed to confirm these hypotheses. 
Previous reports have suggested that treatment satisfaction 
may be influenced by the mental state of patients although, 
contrary to our findings, patients with personality disorders and 
depression, in general29,30 or in a rheumatology setting,9,28 

experienced lower levels of treatment satisfaction. However, 
these results must be interpreted with caution, because the 
specific psychiatric diagnoses were not captured in this study. 
Moreover, these results do not rule out the influence of other 
unknown confounding factors, as satisfaction can include other 
aspects that were not evaluated in our study such as level and 
access to service, changes in disease activity during the parti
cular therapy, unmet expectations, patient–physician relation
ship, and patients’ beliefs and concerns.10 Assessing and 
understanding these patient characteristics can help toward 
identifying patients who may be unwilling to change medica
tion despite suboptimal control.31

Study patients had poorly controlled RA with moder
ate-to-high disease activity for 1 to 4 months despite full 

tolerable dosages of DMARD therapy, which should trig
ger treatment adjustment under a T2T strategy. For such 
patients, RA guidelines recommend that treatment should 
be adjusted,32,33 yet >40% of patients were still receiving 
a csDMARD as monotherapy rather than adding or switch
ing to a b/tsDMARD or adding a second csDMARD to 
therapy. A switch to a different DMARD was planned for 
only half of the patients and, of those patients who planned 
a switch, only three-quarters considered stepping up to 
advanced therapies with a bDMARD or tsDMARD. 
Although some of these treatment decisions may have 
been driven by reimbursement restrictions in participating 
countries with limited healthcare resources, this failure to 
plan treatment switches despite inadequate disease control 
suggests a degree of “treatment inertia”. Other real-world 
data indicated that many patients with poorly controlled 
RA remain on their current regimens rather than escalating 
therapy.34 T2T approaches can be demanding for patients 
and physicians: some patients may not be willing to com
mit to more frequent and necessary clinic visits, while 
others may not have easy access to rheumatologists.35 

Furthermore, as non-rheumatologists have limited experi
ence with and confidence in administering DMARD ther
apy, treatment escalation is rarely performed outside of the 
rheumatology setting. Therefore, more support should be 
provided to prevent treatment inertia, eg, through patient 

Figure 5 Patients’ need for patient support programs. 
Notes: Patients scored their perceived need for PSP items based on a 7-point numeric rating scale where 1 = not needed at all to 7 = very much needed. Patients received a 
short description of PSPs as part of the questionnaire. The mean (SD) score and distribution of scores are shown for each PSP item. Due to rounding, percentages may not 
sum to 100%. 
Abbreviations: PSP, patient support program; RA, rheumatoid arthritis; SD, standard deviation.
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education and by raising awareness of the importance of 
T2T approaches with physicians.

In this study, high disease activity defined by DAS28- 
ESR >5.1 predicted the decision to switch treatments, 
while a lower DAS28-ESR score predicted the decision 
not to switch. A recent study has found that DAS28-ESR 
is associated with a numerically higher value than DAS28- 
CRP; such that using 5.1 as an absolute cut-off for 
DAS28-CRP may underestimate the number of patients 
with high disease activity.36 Therefore, the distinction 
between DAS28-ESR and DAS28-CRP as measures of 
disease activity should be considered, especially when 
treatment access is dependent on DAS28 disease activity.

Adherence to therapy is essential if patients are to gain 
the most benefit from their treatments. In the current study, 
almost 90% of patients reported good adherence to their 
medication. This is consistent with the upper limits of 
adherence observed in the international ALIGN study 
(57–76%)37 and in a systematic review of US studies 
(16–81% with TNFis including etanercept, adalimumab, 
and infliximab).38 The high adherence rate in the current 
study suggests that suboptimal disease control in this 
population is unlikely to be due to poor adherence, 
although there may be a possibility of ascertainment or 
response bias. We also found that treatment adherence was 
significantly associated with treatment satisfaction and 
lower levels of pain, one of the leading patient expecta
tions identified in this study. This finding underlines the 
importance of effective pain control in RA.

Although the SENSE population largely comprised 
older persons, with only 26.2% in full-time employment, 
suboptimally controlled RA had a substantial impact on 
working life: Of those employed, based on responses to 
the WPAI-RA questionnaire, 50% of total work productiv
ity loss and 40% of presenteeism were attributable to RA. 
The levels of impairment in SENSE appear greater than 
the findings from a previous cross-sectional study in 
a similar setting using the same validated tool (WPAI- 
RA).39 Reduced work productivity is associated with 
poor HRQoL driven by greater disease activity, worse 
mental health, and greater physical disability and 
pain.40,41 The impact of worsening disease can be pro
found, so it is important that a strategy to achieve the 
tightest disease control possible is adopted to preserve 
work ability and decrease the indirect societal cost of the 
disease.

Consistent with previous research, most patients in 
SENSE preferred oral monotherapy,3,16,25 largely because 

of convenience and ease of use. Significant predictors for 
oral preference included older age, shorter disease duration, 
and a greater number of comorbidities. Although many 
patients were open to combination therapy, 31% preferred 
not to use drug combinations, and the latter preference was 
associated with a lower current number of DMARDs and 
a lower treatment satisfaction. It has been suggested that 
psychosocial factors, such as education, may be associated 
with a belief in a stronger treatment effect being associated 
with parenteral and/or combination therapies, but our data do 
not support this theory.

When considering patient expectations, the highest- 
rated treatment expectations related to treatment benefit: 
improvement of arthritis, less joint pain, and lasting relief 
of symptoms. This is consistent with the findings of 
a systematic review of treatment preferences in which 
patients with RA placed most importance on treatment 
benefit over other treatment attributes, including serious 
or minor side effects and cost or route of administration.14 

However, patient preferences are variable and mutable, so 
understanding patient preferences on an individual level is 
likely to aid shared decision-making between patients and 
their physicians.

Patient concerns relating to side effects are of growing 
importance, especially as patients’ beliefs about harms 
associated with medications are significant predictors of 
adherence in patients with RA.37 Previous reports have 
suggested that patients were more willing to accept side 
effects associated with temporary cosmetic changes, such 
as weight gain or allergic reactions, and least willing to 
take medications associated with deterioration of labora
tory values, infections, or a risk of major toxicity such as 
cancer.42 Similar findings were evident in SENSE, with 
weight gain being the most acceptable side effect reported 
by patients, whereas increased risk of malignancies or 
cardiovascular disease were the least acceptable. A clear 
understanding of the most acceptable side effects can sup
port shared decision-making at the individual level, as well 
as the development of new medications at the population 
level.

Patients recognized a need for a PSP in general, 
although reminders and digital/lifestyle interventions 
were considered less important. Adoption of eHealth tech
nologies may be a key strategy in supporting and provid
ing care for patients with chronic diseases, such as RA, 
and good DHL is a prerequisite for the optimum use of 
eHealth tools. Among the SENSE patient population, two- 
thirds had poor DHL, and only one-third found the internet 
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important or useful in helping them access health 
resources or make decisions about their own health, 
which may be a reflection of the relatively advanced age 
of the population. Other studies have reported poor DHL, 
highlighting a need to assist patients with poor DHL, so 
they may realize the potential benefits of eHealth tools as 
part of PSPs.43,44

There are several limitations to this study. 
Noninterventional studies have inherent limitations on 
data quality compared with randomized controlled trials. 
For instance, patients were selected based on conveni
ence (resulting in potential selection bias) and willing
ness to complete time-consuming PRO questionnaires, 
with all PROs having inherent response and assessment 
bias. Likewise, patient-reported HRU is prone to recall 
bias. PPI questionnaires used in the study have not been 
validated, which may limit their reliability and general
izability. Furthermore, while the direct preference assess
ment method used for the PPI questionnaires is 
considered a valid tool to determine treatment character
istics that are important to patients, it does not provide 
information about the degree of importance of these 
characteristics and the trade-offs patients are willing to 
make.16 Data from this observational study portray 
a diverse, multinational study cohort under real-world 
conditions. Country-specific analyses are warranted to 
determine the impact of local culture, and healthcare- 
related and socioeconomic factors on patient outcomes. 
Patient selection criteria limit the generalizability of 
results across all RA patient populations, as often patients 
with better disease control and shorter duration of disease 
are recruited for studies. However, this study provides 
important insight into the proportion of patients with RA 
who are in need of treatment adjustment, both in line with 
recent treatment standards and taking into account T2T 
principles.

Conclusion
The findings from SENSE demonstrate that suboptimal dis
ease control has a significant impact on patients’ treatment 
satisfaction, working life, and HRU. Patient preferences and 
attitudes may influence treatment satisfaction and adherence 
to DMARDs, which ultimately will impact real-world effi
cacy. Poor DHL may represent an obstacle to patients’ 
understanding of information critical to decision-making. 
Taken together, these results support the commitment to 
current T2T strategies, and they also highlight the critical 
need to individualize treatment decision-making.
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