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Abstract
Background.

To further improve treatment for rheumatoid arthritis (RA), it is necessary to understand each RA patient
satisfaction and to identify the factors affecting patient satisfaction. Despite of escalation of medical cost for RA,
the affected factors of satisfaction for cost of treatment in RA patients has been little known.

Methods.

This is a multicenter observational study of RA patients at Fukuoka, Japan from the FRANK registry, and has been
analyzed the initial registered data from March 2017 to August 2020. We collected data on demographic
characteristics, clinical data, quality of life, which was assessed using the EuroQol 5-dimensional questionnaire
(EQ5D), and patient satisfaction. Patient satisfaction was individually assessed by the four categories (i.e., cost,
treatment e�cacy, activities of daily living [ADL], and global treatment satisfaction). We analyzed the factors
affected with each patient satisfaction, such as age, sex, EQ5D, disease duration, disease activity, and treatment.

Results.

This study included 2,235 RA outpatients (406 males, 1829 females). At the initial registration, “Very satis�ed” and
“Satis�ed” were given for almost half of each satisfaction aspect (cost: 49%; effecacy: 72%; ADL: 58%; global
treatment: 66%) in RA patients. To investigate the affected factors for each satisfaction, multivariate analysis has
revealed that the use of b/tsDMARDs increased satisfaction of treatment effect (odds ratio [OR] 0.67) and ADL (OR
0.79), but decreased cost satisfaction (OR 2.24). Aging (50-64 years: OR 0.90, 65-74 years: 0.56, ≥75 years: 0.36),
female (OR 0.80), and history of musculoskeletal surgery (OR 0.60) increased cost satisfaction. All aspects of
patient satisfaction were elevated in those with lower disease activity and higher score of EQ5D.

Conclusions.

Patient satisfaction in terms of cost, treatment effect, ADL, and global treatment was generally better in this study,
but still remained some patient with unsatisfaction. Cost of satisfaction was increased with aging and having the
history of musculoskeletal surgery, and decreased in lower EQ5D score, and the use of b/tsDMARDs.

Signi�cance And Innovation
Satisfaction regarding treatment cost was increased in older patients and in those with a history of musculoskeletal
surgery.

Lower quality of life and higher disease activity decreased all aspects of patient satisfaction.

The use of bDMARDs increased satisfaction regarding treatment e�cacy and activities of daily living, but
decreased satisfaction for cost of treatment.

Introduction
Rheumatoid arthritis (RA) is a progressive in�ammatory autoimmune disease that primarily affects the joints and
potentially impairs patient’s quality of life (QOL). In the last decade, a paradigm shift has been seen in the treatment
of RA, the so-called treat-to-target (T2T) strategy, which involves more aggressive, tightly controlled therapy early in
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the disease course guided by a structured assessment of disease activity, with the ultimate goal of reaching
remission (1). The advances in understanding the pathogenesis of RA have given rise to new therapeutic target
agents. Nowadays, there are several options for the combination of disease-modifying anti-rheumatic drugs
(DMARDs), including conventional synthetic DMARDs (csDMARDs), biologic DMARDs (bDMARDs), and targeted
synthetic DMARDs (tsDMARDs) (2). These improvements in treatment could dramatically alter patients’ QOL and
ability to carry out activities of daily living (ADL).

The recent availability of effective therapies has been associated with bene�cial outcomes and improved QOL in RA
patients, but long-lasting pharmacological treatment may become a chronic burden, especially regarding cost and
safety concerns. In the T2T approach for RA treatment, it is necessary that patients comprehend the T2T
recommendations and properly communicate with their physicians. However, several reports have presented
discordances between patients and physicians regarding their opinions on treatment outcomes, satisfaction, and
ADL (3-7). Increased patient satisfaction has in�uenced RA treatment adherence and continuation (8, 9), and this
has been enhanced by successful treatments decided on by both the patient and physician (10, 11). Thus,
understanding patient satisfaction could lead to the overall improvement of RA treatment. Treatment satisfaction of
patients with RA has reportedly been improved by the use of bDMARDs, low disease activity, and better
communication with their physicians, whereas satisfaction was reduced by unfavorable treatment costs (12, 13).
High treatment costs have been found to lower patient satisfaction, but it is critical to further characterize patient
satisfaction in terms of treatment effectiveness and cost separately in line with the T2T strategy and to eventually
improve treatment adherence (14-17). So far, no reports have examined RA patient satisfaction in terms of cost and
treatment effectiveness in a large cohort study.

In the present study, we evaluated RA patient satisfaction in terms of cost, treatment effectiveness, current ADL, and
global treatment using the initial registration data from a regional observational cohort registry. This study aimed to
identify factors in�uencing satisfaction in RA patients, as well as to investigate factors associated with each
dimension of patient satisfaction to describe various aspects of RA treatment.

Materials And Methods
Data collection

We established a multicenter prospective observational cohort study of patients with RA at Kyushu University in
2018, using data from the Fukuoka Rheumatoid Arthritis Network (FRANK) registry. The FRANK registry was
approved by the ethics committee of Kyushu University (approval number: 29-277). The FRANK registry includes
data from a total of nine associated institutions (Kyushu University, Kondo Clinic of Rheumatology and Orthopedic
Surgery, National Hospital Organization, Kyushu Medical Center, Fukuoka Red Cross Hospital, PS Clinic, Chiyoda
Hospital, Hamanomachi Hospital, and Chihaya Hospital), including clinics and hospitals located in the suburbs of
Fukuoka Prefecture in the south of Japan since March 2018. Clinical data were submitted to the data center in
Kyushu University Hospital through the Clinical Research Internet Network (CRIN-Q) (18). We enrolled each RA
patient during their clinic or hospital visits after obtaining their informed consent. Our analysis included Japanese
patients who were at least 18 years old and diagnosed with RA according to the 1987 American College of
Rheumatology (ACR) classi�cation criteria. These RA patients have been treated by rheumatologists in accordance
with guidelines of the Japan College of Rheumatology. The rheumatologists have annually collected the following
demographic and clinical information of each patient: age, sex, body mass index, job, disease duration,
Steinbrocker stage, physician visual analog scales (VAS), tender 28-joint count (TJC), swollen 28-joint count (SJC),



Page 6/25

C-reactive protein (CRP) level, erythrocyte sedimentation ratio (ESR), rheumatoid factor positivity, anti-cyclic
citrullinated peptide antibody positivity, treatment, and comorbidities. Regarding the present and past treatments,
we analyzed the patients’ medication use and history of musculoskeletal surgery, such as the use and dose of
csDMARDs (e.g., methotrexate), the use and dose of prednisolone, the use of b/tsDMARDs, the number of
previously administered b/tsDMARDs, the reasons for discontinuation or non-use of b/tsDMARDs, and the history
of musculoskeletal surgery associated with RA, such as arthroplasty (19, 20). The enrolled patients were asked to
complete the self-administered questionnaires each year. The questionnaires consisted of pain VAS and general
VAS, modi�ed health assessment questionnaire (mHAQ) (21), EuroQol 5-dimensional questionnaire (EQ5D) (22),
and patient satisfaction questionnaires. The utility index scores of the EQ5D were calculated using the Japanese
version of the EQ5D (23).

Patient satisfaction questionnaire contents

Patient satisfaction was individually assessed in terms of the following four categories: 1) cost of treatment, 2)
effect of treatment, 3) ADL, and 4) global treatment. Each self-administered satisfaction questionnaire was
assessed using a 6-step score as follows: very satis�ed (1 point), satis�ed (2 points), somewhat satis�ed (3 points),
somewhat unsatis�ed (4 points), unsatis�ed (5 points), and very unsatis�ed (6 points).

Patients included in the analysis

A total of 2370 patients were registered from March 2018 to August 2020 in the FRANK registry. All patients were
aged 18 years or older at the initial registration. The following patients were excluded: 1) participants who did not
ful�ll the 2010 ACR/European League Against Rheumatism and the 1987 ACR criteria for RA (N=38), 2) those who
lacked data on the four-dimension satisfaction questionnaires (N=91), 3) those with malignancy upon initial
registration (N=5), and 4) patients with errors in their obtained information (N=1). After exclusion, the data of 2235
patients were analyzed in this study (Figure 2). To examine the test–retest reliability of each satisfaction survey, 68
out of 2235 patients were randomly selected and were required to score each aspect of satisfaction during two
consecutive visits within 3 months.

Statistical analysis

The characteristics of the patients included in the analysis were summarized using descriptive statistics. An ordered
logistic regression model was used to analyze the association between satisfaction score and the variables that
could potentially affect it as follows: age (i.e., <50, 50–64, 65–74, and ≥75 years), sex, RA disease duration
(dichotomized at median value), subjective variables (i.e., pain VAS [cm] dichotomized at median value, general VAS
[cm] dichotomized at a median value, and EQ5D score categorized in quartiles), and objective variables (i.e., TJC [0
or ≥1], SJC [0 or ≥1], log-transformed CRP [mg/dL] as a continuous variable, physician VAS [cm] dichotomized at a
median value, history of musculoskeletal surgery, dose of prednisolone [over 5 mg or not], and use of b/tsDMARDs).
First, we con�rmed the association between these patient satisfaction and subjective variables. Afterward, we
analyzed the association between these aspects of satisfaction and objective variables. In the multivariate ordered
logistic regression analysis (24), two separate models (subjective and objective) were used to assess factors
associated with each aspect of satisfaction as explanatory variables; all models included age, sex, and disease
duration as common covariates. The odds ratio (OR) was set to increase according to dissatisfaction. We then
examined the statistical signi�cance of the interactions between two of the dichotomous explanatory variables,
adding product terms of all pairs of the two covariates into the multivariate model. To evaluate the statistical
signi�cance of the interaction between the EQ5D score (four indicator variables) and one of the dichotomous
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covariates, a likelihood ratio test was used, comparing a multivariate model that included the four product terms to
a model without them. Test–retest reliability was assessed using Kappa statistics. All statistical analyses were
performed using the SAS version 9.4 (SAS Institute, Inc., Cary, NC, USA).

Results

Patient characteristics
In this study, a total of 2,235 Japanese patients with RA were evaluated from the FRANK registry (Figure 1). Their
baseline characteristics and clinical information are shown in Table 1. The median age and disease duration at the
initial registration were 65 (range: 19–98) years and 11 (range: 0–70) years, respectively. The each median TJC,
SJC, serum CRP, and ESR were 0 (range: 0–28), 0 (range: 0–13), 0.11 (range: 0–21.9) mg/dL, and 14 (range: 0–10)
mm/hour, indicating that almost all patients had lower disease activity in this cohort. The number of patients
treated with prednisolone was 896 patients (40%), methotrexate was used in 1614 patients (72%), and the use of
b/tsDMARDs was seen in 697 patients (31%). The median mHAQ was 1.1 (range: 1–4), whereas the median EQ5D
was 0.8 (range: 0.03–1.0). The distributions for each aspect of satisfaction are shown in Figure 2. Scores of “Very
satis�ed” (1 point) and “Satis�ed” (2 points) were given for almost half of each satisfaction aspect (cost of
treatment: 49%; effect of treatment: 72%; ADL: 58%; global treatment: 66%). The estimates of internal reliability of
patient satisfaction analyzed using Kappa statistics were 0.75 for cost, 0.53 for treatment, 0.60 for ADL, and 0.58
for global treatment.
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Table 1
Baseline characteristics of the included patients

Variables N = 2235

Age (years) (median, range) 65, 19–98

<50 (%) 381 (17%)

50–65 (%) 699 (31%)

65–74 (%) 767 (34%)

≥75 (%) 388 (17%)

Sex (male, female) (%) 406 (18%), 1829 (82%)

Body mass index (median, range) 22, 13–42

Job (yes, no) (%) 957 (45%), 1179 (55%)

Disease duration (years) (median, range) 11, 0–70

Steinbrocker Stage 1, 2, 3, 4 (%) 612 (27%), 709 (32%), 305 (14%), 560 (25%)

TJC (median, range) 0, 0–28

SJC (median, range) 0, 0–13

RF (positive, negative) 1574 (73.7%), 563 (26.4%)

ACPA (positive, negative) 1541 (78.9%), 411 (21.1%)

CRP (mg/dL) (median, range) 0.11, 0–21.9

ESR 1 hour (mm) (median, range) 14, 0–144

Treatment  

Medication  

Prednisolone use (yes, no) (%) 896 (40%), 1339 (60%)

dose (mg) (median, range) 3, 0–18

Methotrexate use (yes, no) (%) 1614 (72%), 621 (28%)

dose (mg) (median, range) 8, 2–20

b/tsDMARDs use (yes, no) (%) 697 (31%), 1538 (69%)

History of musculoskeletal surgery (yes, no) (%) 463 (21%), 1769 (79%)

pain VAS (cm) (median, range) 1.2, 0–10

general VAS (cm) (median, range) 0.9, 0–10

physician VAS (cm) (median, range) 0.5, 0–10

TJC, tender 28-joint count; SJC, swollen 28-joint count; RF, Rheumatoid factor; ACPA, Anti-citrullinated
protein/peptide antibody; CRP, C-reactive protein; ESR, erythrocyte sedimentation ratio; b/tsDMARDs,
biological/targeted synthetic disease-modifying antirheumatic drugs; VAS, visual analog scales; mHAQ,
modi�ed health assessment questionnaire; EQ5D, EuroQol 5 dimensions.
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Variables N = 2235

mHAQ (median, range) 0.1, 0–3.0

EQ5D score (median, range) 0.8, 0.03–1.0

TJC, tender 28-joint count; SJC, swollen 28-joint count; RF, Rheumatoid factor; ACPA, Anti-citrullinated
protein/peptide antibody; CRP, C-reactive protein; ESR, erythrocyte sedimentation ratio; b/tsDMARDs,
biological/targeted synthetic disease-modifying antirheumatic drugs; VAS, visual analog scales; mHAQ,
modi�ed health assessment questionnaire; EQ5D, EuroQol 5 dimensions.

Factors associated with satisfaction with cost of treatment
The univariate and multivariate analyses of the subjective and objective factors associated with satisfaction of
cost of treatment are shown in Table 2. Compared with the patients under 50 years old as a reference, satisfaction
with the cost of treatment improved with aging in both subjective (<65 years: OR 0.78 [p = 0.037]; 65–74 years: OR
0.43 [p < 0.001]; ≥75 years: OR 0.25 [p < 0.001]) and objective (65–74 years: OR 0.56 [p < 0.001]; ≥75 years: OR
0.36 [p < 0.001]) factors. Having lower EQ5D score signi�cantly increased dissatisfaction with the cost of treatment
(0.9-1.0: referent; 0.85–0.89: OR 1.52 [p = 0.004]; 0.75–0.84: OR 1.54 [p < 0.001]; 0-0.74: OR 1.27 [p = 0.044]). In the
multivariate analysis of objective factors, the presence of SJC (OR 1.37 [p = 0.002]), higher physician VAS (>0.5; OR
1.34 [p = 0.003]), and the use of b/tsDMARDs (OR 2.24 [p < 0.001]) each signi�cantly elevated dissatisfaction.
Interestingly, higher CRP level (OR 0.92 [p = 0.006]) and having a history of musculoskeletal surgery (OR 0.60 [p <
0.001]) signi�cantly increased satisfaction. Signi�cant interactions in the subjective model were observed in
disease duration, pain VAS, and EQ5D. Additionally, signi�cant interactions in the objective model were seen for age,
sex, disease duration, physician VAS, CRP, history of musculoskeletal surgery, and use of b/tsDMARDs (Table 6).
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Table 2
Factors associated with satisfaction with treatment cost

    Univariate Multivariate

      Subjective model Objective model

    OR 95% CI p-
value

OR 95%
CI

p-
value

OR 95%
CI

p-
value

Common
variables

                   

Age (years) <50 ref - - ref - - ref - -

  50–64 0.77 0.62–
0.97

0.023 0.78 0.62–
0.99

0.037 0.90 0.71–
1.14

0.396

  65–74 0.45 0.36–
0.57

<0.001 0.43 0.34–
0.54

<0.001 0.56 0.44–
0.70

<0.001

  ≥75 0.27 0.21–
0.35

<0.001 0.25 0.19–
0.33

<0.001 0.36 0.27–
0.47

<0.001

Sex Female 0.97 0.80–
1.18

0.791 0.86 0.70–
1.05

0.138 0.80 0.65–
0.99

0.038

Disease duration
(years)

≥11 0.89 0.77–
1.04

0.138 1.02 0.87–
1.19

0.841 1.06 0.87–
1.28

0.584

Subjective
variables

                   

pain VAS (cm) >1.2 1.34 1.15–
1.554

<0.001 1.19 0.98–
1.45

0.088 - - -

general VAS
(cm)

>0.9 1.16 1.00–
1.35

0.047 1.01 0.84–
1.23

0.900 - - -

EQ5D score 0.9-1.0 ref - - ref - - - - -

  0.85–
0.89

1.51 1.14–
2.00

0.004 1.52 1.14–
2.03

0.004 - - -

  0.75–
0.84

1.49 1.22–
1.81

<0.001 1.54 1.24–
1.90

<0.001 - - -

  0-0.74 1.17 0.97–
1.42

0.109 1.27 1.01–
1.59

0.044 - - -

Objective
variables

                   

TJC ≥1 1.31 1.12–
1.53

<0.001 - - - 1.04 0.86–
1.27

0.674

SJC ≥1 1.42 1.28–
1.66

<0.001 - - - 1.37 1.13–
1.67

0.002

CRP (mg/dL)   0.88 0.84–
0.93

<0.001 - - - 0.92 0.87–
0.98

0.006

OR, Odds ratio; 95% CI, 95% con�dence interval
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    Univariate Multivariate

physician VAS
(cm)

>0.5 1.26 1.08–
1.46

0.003 - - - 1.34 1.10–
1.61

0.003

Steinbrocker
stage

3 and 4 0.87 0.74–
1.01

0.069 - - - 0.84 0.69–
1.04

0.103

Musculoskeletal
surgery

yes 0.57 0.47–
0.69

<0.001 - - - 0.60 0.49–
0.74

<0.001

Prednisolone
dose (mg)

>5 1.14 0.81–
1.62

0.454 - - - 1.18 0.82–
1.70

0.366

b/tsDMARDs
use

yes 2.47 2.10–
2.91

<0.001 - - - 2.24 1.87–
2.68

<0.001

OR, Odds ratio; 95% CI, 95% con�dence interval

Table 6
Results of instrumental variable analysis for each aspect of satisfaction.

Satisfaction Model Interacted factors p-value for
interaction

Cost of
Treatment

Subjective
model

Disease duration and EQ5D <0.001

Pain VAS and EQ5D 0.004

Objective
model

Age and b/tsDMARDs use 0.013

Sex and CRP <0.001

Disease duration and history of musculoskeletal
surgery

0.011

CRP and physician VAS 0.006

History of musculoskeletal surgery and
b/tsDMARDs use

<0.001

Effect of
Treatment

Subjective
model

Disease duration and EQ5D 0.007

General VAS and EQ5D 0.013

Objective
model

TJC and history of musculoskeletal surgery 0.034

ADL Subjective
model

Disease duration and sex 0.017

Pain VAS and EQ5D 0.024

General VAS and EQ5D 0.030

Global
Treatment

Subjective
model

General VAS and EQ5D <0.001

Objective
model

Age and Steinbrocker stage 0.029

Age and b/tsDMARDs use 0.005
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Factors associated with satisfaction with effect of treatment
As shown by Table 3, compared with under 50 year-old, satisfaction with the effect of treatment decreased with
aging (50–65 years) (OR 1.41 [p = 0.006] and OR 1.29 [p = 0.044]), high pain VAS (OR 2.63 [p < 0.001]) and general
VAS (OR 1.28 [p = 0.020]), lower EQ5D score (0.85–0.89: OR 1.90 [p < 0.001]; 0.75–0.84: OR 2.89 [p < 0.001]; 0-0.74:
OR 4.55 [p < 0.001]), presence of TJC (OR 1.74 [p < 0.001]) and SJC (OR 1.42 [p < 0.001]), higher CRP level (OR 1.10
[p = 0.003]), elevated physician VAS (OR 2.22 [p < 0.001]), and Steinbrocker stages 3 and 4 (OR 1.32 [p = 0.011]).
The use of b/tsDMARDs improved satisfaction with the effect of treatment (OR 0.67 [p < 0.001]). Interactions in the
subjective model were signi�cantly seen for disease duration, pain VAS, and EQ5D, while interactions in the
objective model were observed for TJC and a history of musculoskeletal surgery (Table 6).
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Table 3
Factors associated with satisfaction with treatment effect

    Univariate Multivariate

      Subjective model Objective model

    OR 95%
CI

p-
value

OR 95%
CI

p-
value

OR 95%
CI

p-
value

Common
variables

                   

Age (years) <50 ref - - ref - - - - -

  50–64 1.55 1.23–
1.96

<0.001 1.41 1.10–
1.79

0.006 1.29 1.01–
1.65

0.044

  65–74 1.23 0.74–
1.54

0.082 1.07 0.84–
1.36

0.606 0.96 0.75–
1.23

0.754

  ≥75 1.26 0.97–
1.64

0.083 0.89 0.67–
1.18

0.409 0.86 0.65–
1.14

0.299

Sex Female 1.08 0.88–
1.32

0.454 0.89 0.72–
1.10

0.288 1.06 0.86–
1.32

0.572

Disease duration
(years)

≥11 1.17 1.00–
1.32

0.050 0.94 0.80–
1.11

0.481 0.96 0.79–
1.17

0.668

Subjective
variables

                   

pain VAS (cm) >1.2 5.00 4.20–
5.94

<0.001 2.63 2.12–
3.26

<0.001 - - -

general VAS (cm) >0.9 3.31 2.81–
3.91

<0.001 1.28 1.04–
1.57

0.020 - - -

EQ5D score 0.9-1.0 ref - - ref - - - - -

  0.85–
0.89

2.37 1.76–
3.19

<0.001 1.90 1.40–
2.59

<0.001 - - -

  0.75–
0.84

3.90 3.14–
4.84

<0.001 2.89 2.29–
3.64

<0.001 - - -

  0-0.74 7.72 6.21–
9.59

<0.001 4.55 3.54–
5.84

<0.001 - - -

Objective
variables

                   

TJC ≥1 3.13 2.64–
3.71

<0.001 - - - 1.74 1.43–
2.13

<0.001

SJC ≥1 2.82 2.38–
3.34

<0.001 - - - 1.42 1.16–
1.74

<0.001

CRP (mg/dL)   1.29 1.22–
1.36

<0.001 - - - 1.10 1.03–
1.17

0.003

physician VAS
(cm)

>0.5 3.62 3.06–
4.27

<0.001 - - - 2.22 1.81–
2.71

<0.001
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    Univariate Multivariate

Steinbrocker
stage

3 and 4 1.59 1.36–
1.87

<0.001 - - - 1.32 1.07–
1.63

0.011

Musculoskeletal
surgery

yes 1.58 1.30–
1.91

<0.001 - - - 1.10 0.89–
1.37

0.373

Prednisolone
dose (mg)

>5 1.99 1.39–
2.84

<0.001 - - - 1.29 0.89–
1.88

0.181

b/tsDMARDs use yes 0.75 0.63–
0.89

<0.001 - - - 0.67 0.56–
0.81

<0.001

Factors associated with satisfaction with ADL
Compared with under 50 year-old, dissatisfaction with ADL increased with aging (50–64 years) (OR 1.55 [p < 0.001]
and OR 1.52 [p < 0.001]), longer disease duration (≥11; OR 1.25 [p = 0.009]), high pain VAS (OR 2.63 [p < 0.001]) and
general VAS (OR 1.35 [p = 0.003]), lower EQ5D score (0.85–<0.9: OR 3.24 [p < 0.001]; 0.75–<0.85: OR 3.90 [p <
0.001]; <0.75: OR 9.96 [p < 0.001]), presence of TJC (OR 2.02 [p < 0.001]) and SJC (OR 1.34 [p = 0.003]), higher CRP
level (OR 1.09 [p = 0.004]), elevated VAS physician (OR 2.42 [p < 0.001]), Steinbrocker stages 3 and 4 (OR 1.56 [p <
0.001]), history of musculoskeletal surgery (OR 1.40 [p = 0.002]), and higher dose of prednisolone (OR 1.54 [p =
0.022]) (Table 4). On the other hand, the use of b/tsDMARDs increased satisfaction with ADL of RA patients (OR
0.79 [p = 0.011]). Sex, disease duration, VAS pain, VAS general, and EQ5D were statistically interacted in the
subjective model (Table 6).
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Table 4
Factors associated with satisfaction with activities of daily living

    Univariate Multivariate

      Subjective model Objective model

    OR 95% CI p-
value

OR 95%
CI

p-
value

OR 95%
CI

p-
value

Common
variables

                   

Age (years) <50 ref - - ref - - ref - -

  50–64 1.67 1.33–
2.10

<0.001 1.55 1.22–
1.98

<0.001 1.52 1.19–
1.93

<0.001

  65–74 1.40 1.12–
1.76

0.003 1.23 0.97–
1.57

0.089 1.16 0.91–
1.48

0.239

  ≥75 1.56 1.21–
2.02

<0.001 1.01 0.76–
1.34

0.948 1.15 0.87–
1.55

0.324

Sex Female 1.33 1.09–
1.61

0.005 1.03 0.83–
1.27

0.792 1.19 0.96–
1.47

0.110

Disease
duration (years)

≥11 1.59 1.36–
1.85

<0.001 1.25 1.06–
1.47

0.009 1.14 0.94–
1.39

0.188

Subjective
variables

                   

pain VAS (cm) >1.2 6.15 5.18–
7.30

<0.001 2.63 2.13–
3.24

<0.001 - - -

general VAS
(cm)

>0.9 4.19 3.56–
4.93

<0.001 1.35 1.12–
1.66

0.003 - - -

EQ5D socre 0.9-1.0 ref - - ref - - - - -

  0.85–
0.89

3.96 2.94–
5.33

<0.001 3.24 2.38–
4.41

<0.001 - - -

  0.75–
0.84

5.49 4.41–
6.83

<0.001 3.90 3.09–
4.92

<0.001 - - -

  0-0.74 18.11 14.37–
22.81

<0.001 9.96 7.7–
12.87

<0.001 - - -

Objective
variables

                   

TJC ≥1 3.70 3.13–
4.37

<0.001 - - - 2.02 1.66–
2.46

<0.001

SJC ≥1 3.11 2.63–
3.68

<0.001 - - - 1.34 1.10–
1.64

0.003

CRP (mg/dL)   1.29 1.22–
1.36

<0.001 - - - 1.09 1.03–
1.16

0.004

physician VAS
(cm)

>0.5 4.30 3.65–
5.07

<0.001 - - - 2.42 1.99–
2.94

<0.001
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    Univariate Multivariate

Steinbrocker
stage

3 and
4

2.21 1.89–
2.59

<0.001 - - - 1.56 1.27–
1.92

<0.001

Musculoskeletal
surgery

yes 2.21 1.83–
2.66

<0.001 - - - 1.40 1.13–
1.72

0.002

Prednisolone
dose (mg)

>5 2.26 1.60–
3.21

<0.001 - - - 1.54 1.07–
2.22

0.022

b/tsDMARDs
use

yes 0.98 0.83–
1.15

0.773 - - - 0.79 0.66–
0.95

0.011

Factors associated with for satisfaction with global treatment
Relative to patients younger than 50 years old, satisfaction with global treatment improved with aging both in
subjective (65–74 years: OR 0.71 [p = 0.007]; ≥75 years: OR 0.55 [p < 0.001]) and objective (65–74 years: OR 0.76
[p = 0.031]; ≥75: OR 0.67 [p = 0.006]) factors (Table 5). Satisfaction with global treatment was worse with high VAS
pain (OR 2.16 [p < 0.001]), low EQ5D score (0.85–<0.9: OR 2.14 [p < 0.001]; 0.75–<0.85: OR 2.79 [p < 0.001]; <0.75:
OR 5.93 [p < 0.001]), presence of TJC (OR 1.70 [p < 0.001]) and SJC (OR 1.25 [p = 0.033]), higher CRP level (OR 1.09
[p = 0.008]), and high VAS physician (OR 2.26 [p < 0.001]). Interactions in the subjective model were signi�cantly
seen for VAS pain and EQ5D, whereas those in the objective model were observed for age, Steinbrocker stage, and
use of b/tsDMARDs (Table 6).
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Table 5
Factors associated with global treatment satisfaction

    Univariate Multivariate

      Subjective model Objective model

    OR 95% CI p-
value

OR 95%
CI

p-
value

OR 95%
CI

p-
value

Common
variables

                   

Age (years) <50 ref - - ref - - ref - -

  50–64 1.15 0.91–
1.45

0.236 0.99 0.77–
1.26

0.917 1.03 0.81-
1.32

0.815

  65–74 0.87 0.69–
1.09

0.222 0.71 0.56–
0.91

0.007 0.76 0.59-
0.98

0.031

  ≥75 0.87 0.66–
1.13

0.284 0.55 0.41–
0.73

<0.001 0.67 0.50-
0.89

0.006

Sex Female 1.24 1.02–
1.52

0.034 1.00 0.81–
1.24

0.999 1.12 0.90-
1.40

0.297

Disease duration
(years)

≥11 1.28 1.09–
1.49

0.002 1.06 0.89–
1.25

0.508 1.12 0.92-
1.37

0.255

Subjective
variables

                   

pain VAS (cm) >1.2 4.33 3.65–
5.14

<0.001 2.16 1.74–
2.67

<0.001 - - -

general VAS (cm) >0.9 3.02 2.56–
3.55

<0.001 1.18 0.96–
1.45

0.115 - - -

EQ5D score 0.9-1.0 ref - - ref - - - - -

  0.85–
0.89

2.51 1.85–
3.39

<0.001 2.14 1.56–
2.92

<0.001 - - -

  0.75–
0.84

3.46 2.78–
4.30

<0.001 2.79 2.21–
3.52

<0.001 - - -

  0-0.74 8.60 6.90–
10.71

<0.001 5.93 4.60–
7.65

<0.001 - - -

Objective
variables

                   

TJC ≥1 2.91 2.46–
3.44

<0.001 - - - 1.70 1.39-
2.08

<0.001

SJC ≥1 2.48 2.09–
2.93

<0.001 - - - 1.25 1.02-
1.53

0.033

CRP (mg/dL)   1.23 1.16–
1.30

<0.001 - - - 1.09 1.02-
1.16

0.008

physician VAS
(cm)

>0.5 3.39 2.87–
4.00

<0.001 - - - 2.26 1.85-
2.76

<0.001
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    Univariate Multivariate

Steinbrocker
stage

3 and 4 1.56 1.33–
1.83

<0.001 - - - 1.15 0.93-
1.42

0.195

Musculoskeletal
surgery

yes 1.51 1.25–
1.83

<0.001 - - - 1.09 0.88-
1.35

0.431

Prednisolone
dose (mg)

>5 1.85 1.30–
2.65

<0.001 - - - 1.26 0.87-
1.84

0.220

b/tsDMARDs use yes 1.07 0.91–
1.27

0.423 - - - 0.95 0.79-
1.15

0.605

Discussion
Since there are currently no large cohort studies investigating patient satisfaction focusing on the cost of treatment,
we separately evaluated patient satisfaction regarding different aspects (i.e., cost of treatment, effect of treatment,
ADL, and global treatment) using the data of 2,235 RA patients. We identi�ed several patient-related factors
affecting each aspect of satisfaction on multivariate analysis.

Because T2T treatment could achieve low disease activity and remission, the majority of the participants in the
FRANK registry indicated that they were “very satis�ed” or “satis�ed” with their current treatment for cost and
effectiveness, ADL, and global treatment upon initial registration, yet there were still “unsatis�ed” patients (Figure
2). Although a few studies have analyzed RA patient satisfaction using a large cohort, a German biological register
study of 10,646 RA patients using b/tsDMARDs demonstrated that tapering glucocorticoids was positively
associated with patient satisfaction (10). Furthermore, because treatment costs were negatively related with
satisfaction (14-16) and because the health care costs of RA patients are higher than those of controls matched for
age, sex, and medical history (25), it is important to understand their satisfaction regarding the cost of long periods
of RA treatment. In a Chinese registry of RA, patients with a low proportion of treatment cost to income were clearly
more satis�ed compared with those with a high proportion (17). Therefore, we examined patient satisfaction with
the cost of treatment separately. The factors associated with increased cost satisfaction were aging, high EQ5D
score, absence of SJC, elevated serum CRP level, history of musculoskeletal surgery, and nonuse of b/tsDMARDs
(Table 2). On the other hand, factors such as aging, higher disease activity (each VAS, presence of TJC or SJC,
elevated serum CRP level), Steinbrocker stages 3 and 4, a history of musculoskeletal surgery, and higher
prednisolone dose, were associated with lower satisfaction with treatment, ADL, and global treatment.

We found that cost satisfaction increased with aging in both subjective and objective models of the multivariate
analysis. In the Japanese health care system, the government usually covers 70% of treatment costs, whereas
patients are responsible for 30%. However, co-payment has been adjusted to 10–30% depending on the family’s
income and age (<65 years: 30%; 65–74 years: 20%; ≥75 years: 10% co-payment). Thus, since older patients pay a
lower percentage of co-payment than younger patients, cost satisfaction may markedly increase with age. In
addition, patients with a history of musculoskeletal surgery were more satis�ed with cost of treatment. Patients
with disabilities are given medical coverage by the government, suggesting that patients with a history of
musculoskeletal surgery might have increased satisfaction with cost due to the presence of some disabilities. QOL
of RA patients was evaluated by EQ5D score (26). In agreement with previous evidence (7, 13, 27, 28), EQ5D score
in our cohort also affected all aspects of satisfaction (treatment cost, e�cacy, ADL, and global treatment),
indicating that the improvement of EQ5D should be critical for better RA treatment and patient satisfaction.
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Because EQ5D showed interactions with disease duration, VAS pain, and VAS general in terms of treatment cost,
treatment effect, ADL, and global treatment, the satisfaction associated with EQ5D can be separately assessed by
each factor. Treatment with b/tsDMARDs dramatically improves treatment outcomes and QOL in RA patients (29-
31), and the T2T strategy using b/tsDMARDs has been recommended. Better QOL and b/tsDMARDs have been
established as positive predictors of global treatment satisfaction. Indeed, the use of b/tsDMARDs increased
satisfaction regarding treatment effect and ADL in our cohort, but decreased cost satisfaction signi�cantly.
Because the elevated cost of b/tsDMARDs is a burden on health care budgets, the use of biosimilars has been
widely approved with reported bene�ts, such as cost–effectiveness (32-37). However, only few biosimilars were
included in our cohort. Therefore, the increased use of biosimilars might affect cost satisfaction in our cohort.
Because the use of b/tsDMARDs interacted with age and history of musculoskeletal surgery in terms of satisfaction
with cost and global treatment (Table 6), these aspects of satisfaction might be affected by these factors.

As several reports have shown, disease activity in�uences treatment effectiveness and patient satisfaction, while
treatment cost is an independent factor of treatment satisfaction (10, 12, 13, 38). Speci�cally, high disease activity
decreases treatment satisfaction. In agreement with these previous data, in our cohort, disease activity, including
SJC, TJC, each VAS, and serum CRP level correlated with increased dissatisfaction regarding treatment effect, ADL,
and global treatment. On the other hand, only elevated serum CRP level decreased dissatisfaction with cost of
treatment. Although we could not determine the reason, the median serum CRP level (0.11 mg/dL) in our cohort was
low, indicating that slightly elevated serum CRP level might provide good cost performance for RA patients.

Schäfer M. et al. (10) demonstrated that tapering prednisolone was positively associated with satisfaction in RA
patients using b/tsDMARDs. Treatment with prednisolone, especially low doses of prednisolone, is safe and
effective (39), but continuous use of higher doses should be avoided due to risk of infection, osteoporosis, diabetes
mellitus, thrombotic stroke, cardiovascular diseases, and death (40-43). However, discontinuation of prednisolone
has been achieved in only nearly half of 508 patients with early RA in recent study (39); the inability to taper
prednisolone has been reported as one of the characteristics of di�cult-to-treat RA (44). In this study, less than half
of the patients with RA (40%) were treated with prednisolone to control disease activity, suggesting that these
patients might have di�cult-to-treat RA. This may imply a decreased capacity to perform ADL, indicating that the
use of higher doses of prednisolone led to decreased ADL satisfaction.

Interestingly, aging revealed differences in the aspects of satisfaction. With age, we found higher treatment cost
and global treatment satisfaction, but lower treatment effect and ADL satisfaction. Previous studies have shown
lower EQ5D scores with aging due to poorer physical function and capacity to perform ADL (45, 46), leading to
decreased life satisfaction. In our study, satisfaction regarding treatment effect and ADL was diminished in the age
group of 50–64 years old in particular. The lower cost of treatment and disease activity in our cohort might have
increased global treatment satisfaction with aging. Previous evidence has shown that longer disease duration of RA
was associated with impaired ADL (47). Similarly, longer disease duration and higher Steinbrocker stage were
associated with lower ADL satisfaction in our study.

This study has limitations. First, because this was a cross-sectional study using data from the initial registrants of
the FRANK registry, the changes in satisfaction were unclear. We will elucidate these changes hereafter. Second, our
cohort mostly included patients with low disease activity and remission. The T2T strategy has widely spread due to
the use of csDMARDs and bDMARDs, resulting in more patients achieving lower disease activity. However, there are
still patients with dissatisfaction regarding the effect of treatment, cost of treatment, ADL, and global treatment,
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and thus the analysis of satisfaction in RA patients is important and meaningful in order to further improve their
treatment.

Conclusion
We have conducted a large cohort observational study using patients in the FRANK registry in the south of Japan.
We assessed patient satisfaction in terms of cost, treatment effect, ADL, and global treatment in Japanese RA
patients, and identi�ed factors in�uencing each of these aspects. Aging was associated with increased cost and
global treatment satisfaction, but also with decreased treatment and ADL satisfaction. Female sex and having a
history of musculoskeletal surgery improved cost satisfaction, whereas having a lower EQ5D score and higher
disease activity were associated with lower satisfaction in all aspects. The use of b/tsDMARDs decreased cost
satisfaction, but increased treatment effect and ADL satisfaction.
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Figures

Figure 1

Flowchart of the selection of rheumatoid arthritis patients from the initial registration data of the FRANK registry.
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Figure 2

Distribution of satisfaction ratings from the initial registration data of FRANK registry. Each self-administered
satisfaction rating was evaluated via a 6-step score (very satis�ed: 1 point; satis�ed: 2 points; somewhat satis�ed:
3 points; somewhat unsatis�ed: 4 points; unsatis�ed: 5 points; very unsatis�ed: 6 points). (A) Satisfaction for cost
of treatment, (B) satisfaction for effect of treatment, (C) satisfaction for ADL, and (D) satisfaction for global
treatment.


