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Abstract 

Background: To further improve rheumatoid arthritis (RA) treatment, it is necessary to understand each RA patient’s 
satisfaction and to identify the factors affecting their satisfaction. Despite the rise in medical costs for RA, little is 
known about the factors that influence patient satisfaction with the cost of treatment in RA patients.

Methods: This is a multicenter observational study of Japanese RA patients from the FRANK Registry with data 
analyzed from March 2017 to August 2020. We collected data on demographic characteristics, clinical data, quality of 
life which was evaluated using the EuroQol 5‑dimensional questionnaire (EQ5D), and patient satisfaction. The four cat‑
egories of patient satisfaction were evaluated individually (i.e., cost, treatment efficacy, activities of daily living [ADL], 
and global treatment satisfaction). We analyzed the factors that affected each patient’s satisfaction, such as age, sex, 
EQ5D, disease duration, disease activity, and treatment.

Results: This study included 2235 RA outpatients (406 males, 1829 females). In RA patients, “very satisfied” and “satis‑
fied” were given for nearly half of each satisfaction aspect (cost 49%; efficacy 72%; ADL 58%; global treatment 66%) 
at the time of the initial registration. To investigate the factors influencing each satisfaction, multivariate analysis has 
revealed that the use of b/tsDMARDs increased satisfaction of treatment effect (odds ratio [OR] 0.66) and ADL (OR 
0.78) but decreased cost satisfaction (OR 2.21). Age (50–64 years; OR 0.91; 65–74 years, 0.55: ≥ 75 years, 0.35), female 
(OR 0.81), and history of musculoskeletal surgery (OR 0.60) all increased cost satisfaction. Patients with lower disease 
activity and higher EQ5D scores had higher levels of satisfaction in all areas.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

*Correspondence:  fujiwara.toshifumi.771@m.kyushu‑u.ac.jp
1 Department of Orthopaedic Surgery, Kyushu University Graduate School 
of Medical Sciences, 3‑1‑1, Maidashi, Higashi‑ku, Fukuoka 812‑8582, Japan
Full list of author information is available at the end of the article

http://orcid.org/0000-0001-9381-9696
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13075-022-02746-5&domain=pdf


Page 2 of 15Fujiwara et al. Arthritis Research & Therapy           (2022) 24:53 

Introduction
Rheumatoid arthritis (RA) is a progressive inflammatory 
autoimmune disease that primarily affects the joints and 
potentially impairs the 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 con-
trolled therapy early in the disease course guided by a 
structured assessment of disease activity, with the ulti-
mate goal of reaching remission [1]. The advances in 
understanding the pathogenesis of RA have given rise to 
new therapeutic target agents. Nowadays, there are sev-
eral options for the combination of disease-modifying 
anti-rheumatic drugs (DMARDs), including conventional 
synthetic DMARDs (csDMARDs), biologic DMARDs 
(bDMARDs), and targeted synthetic DMARDs (tsD-
MARDs) [2]. These improvements in treatment could 
dramatically alter the patients’ QOL and ability to carry 
out activities of daily living (ADL).

The recent availability of effective therapies has been 
linked with beneficial 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 treat-
ment, it is necessary that patients comprehend the T2T 
recommendations and properly communicate with their 
physicians. However, several reports have presented dis-
cordances between patients and physicians regarding 
their opinions on treatment outcomes, satisfaction, and 
ADL [3–7]. Increased patient satisfaction has influenced 
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, under-
standing 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 satisfac-
tion was reduced by unfavorable treatment costs [12, 
13]. High treatment costs have been found to reduce 
patient satisfaction, but it is critical to further character-
ize patient satisfaction in terms of treatment effective-
ness and cost separately following 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.

Using the initial registration data from a regional 
observational cohort registry, we assessed RA patient 
satisfaction in terms of cost, treatment effectiveness, cur-
rent ADL, and overall treatment in the current study.

This study aimed at identifying factors influencing sat-
isfaction 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
In 2018, we launched a multicenter prospective obser-
vational cohort study of RA patients at Kyushu Univer-
sity, using data from the Fukuoka Rheumatoid Arthritis 
Network (FRANK) Registry. The Kyushu University eth-
ics committee approved the FRANK Registry (approval 
number: 29-277). The FRANK Registry includes data 
from a total of nine associated institutions (Kyushu Uni-
versity, Kondo Clinic of Rheumatology and Orthopedic 
Surgery, National Hospital Organization, Kyushu Medi-
cal Center, Fukuoka Red Cross Hospital, PS Clinic, Chi-
yoda 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]. After obtain-
ing informed consent, we enrolled each RA patient dur-
ing his/her clinic or hospital visits. Our study included 
Japanese patients over the age of 18 who were diagnosed 
with RA using the 1987 American College of Rheumatol-
ogy (ACR) classification criteria. These RA patients were 
treated by rheumatologists who followed the guidelines 
of the Japan College of Rheumatology. Each year, the 
rheumatologists gathered the following demographic and 
clinical data from each patient: age, sex, body mass index, 
job, disease duration, Steinbrocker stage, physician visual 
analog scales (VAS), tender 28-joint count (TJC), swol-
len 28-joint count (SJC), C-reactive protein (CRP) level, 
erythrocyte sedimentation ratio (ESR), rheumatoid fac-
tor positivity, anti-cyclic citrullinated peptide antibody 
positivity, treatment, and comorbidities (e.g., cardiovas-
cular disorder, a pulmonary disorder, osteoporosis, and 

Conclusions: In this study, patient satisfaction in terms of cost, treatment effect, ADL, and overall treatment was gen‑
erally higher, but some patients were dissatisfied. The cost of satisfaction increased with age and a history of musculo‑
skeletal surgery, while it decreased with a lower EQ5D score and the use of b/tsDMARDs.

Keywords: Rheumatoid arthritis, Patient satisfaction, Quality of life, Observational study, Remission, Low disease 
activity
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malignancy). Steinbrocker stage was determined by radi-
ographic abnormalities of the hand in patients with RA 
as follows: stage I, no destructive changes; stage II, slight 
cartilage and/or subchondral bone destruction and oste-
oporosis; stage III, cartilage and/or bone destruction and 
osteoporosis; and stage IV, osseous ankylosis [19, 20]. 
Regarding the present and past treatments, we analyzed 
the patients’ medication use and history of musculoskel-
etal 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 [21, 
22]. The enrolled patients were asked to complete the 
self-administered questionnaires each year. The ques-
tionnaires consisted of pain VAS and general VAS, Modi-
fied Health Assessment Questionnaire (mHAQ) [23], 
EuroQol 5-Dimensional Questionnaire (EQ5D) [24], 
and patient satisfaction questionnaires. The utility index 
scores of the EQ5D were calculated using the Japanese 
version of the EQ5D [25]. We separated the subjective 
variables evaluated by RA patients (i.e., pain VAS, gen-
eral VAS, and EQ5D score) and the objective variables 
assessed by a physician (i.e., TJC, SJC, log-transformed 
CRP, physician VAS, history of musculoskeletal surgery, 
a dose of prednisolone, use of methotrexate, and use of b/
tsDMARDs) in this study to investigate the factors influ-
encing each satisfaction showing the subjective result.

Patient satisfaction questionnaire contents
RA patient satisfaction with treatment effectiveness 
and with tolerability was established to measure in a 

4-point scale (very satisfied, rather satisfied, rather 
unsatisfied, and very unsatisfied) [10, 11], and we seg-
mented these scales of satisfaction into 6-point Likert 
scales with the response [26–29]. Each self-adminis-
tered satisfaction questionnaire was assessed using a 
6-point scale as follows: very satisfied (1 point), satis-
fied (2 points), somewhat satisfied (3 points), somewhat 
unsatisfied (4 points), unsatisfied (5 points), and very 
unsatisfied (6 points). Furthermore, 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.

Patients included in the analysis
Between March 2018 and August 2020, a total of 2370 
patients were registered on the FRANK Registry. This 
was a cross-sectional analysis of information collected 
and registered by August 2020. At the time of their ini-
tial registration, all patients were 18 or older. The fol-
lowing patients were excluded: (1) participants who 
did not fulfill 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 ana-
lyzed in this study (Fig.  1). 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 consecu-
tive visits within 3 months.

Fig. 1 Flowchart of the selection of rheumatoid arthritis patients from the initial registration data of the FRANK Registry
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Statistical analysis
Descriptive statistics were used to summarize the charac-
teristics of the patients included in the study. Because this 
cohort included the majority of patients with low disease 
activity and remission (Table 1), the normal distribution 
was skewed when statistically analyzing the dichotomiz-
ing measurement data. An ordered logistic regression 
model was used to analyze the association between sat-
isfaction score and the following variables: 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 musculoskele-
tal surgery, a dose of prednisolone [over 5 mg or not], and 
use of b/tsDMARDs). First, we confirmed the association 
between these patient satisfaction and subjective vari-
ables. Afterward, we analyzed the association between 
these aspects of satisfaction and objective variables. Two 
separate models (subjective and objective) were used in 
the multivariate ordered logistic regression analysis [30] 
to assess the factors associated with each aspect of sat-
isfaction as explanatory variables; all models included 
age, sex, and disease duration as common covariates. The 
odds ratio (OR) was set to increase according to dissatis-
faction. To analyze the interactions of each variable, we 
examined the statistical significance of the interactions 
between two of the dichotomous explanatory variables, 
adding product terms of all pairs of the two covariates 
into the multivariate model using instrumental variable 
analysis (Table 6). To evaluate the statistical significance 
of the interaction between the EQ5D score (four indica-
tor variables) and one of the dichotomous 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. The association of each satisfaction was 
measured using Spearman correlation coefficients. SAS 
version 9.4 was used to conduct all statistical analyses 
(SAS Institute, Inc., Cary, NC, USA).

Results
Patient characteristics
A total of 2235 Japanese patients with RA from the 
FRANK Registry were evaluated in this study (Fig.  1). 
Table  1 shows the baseline characteristics and clinical 
information. The median age and disease duration at the 
time of initial registration were 65 (range 19–98) years 
and 11 (range 0–70) years, respectively. Each median 

Table 1 Baseline characteristics of the included patients

Variables N = 2235

Age (years) (median, range) 65, 19–98

 <50 (%) 381 (17%)

 50–64 (%) 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%)

Comorbidities

 Cardiovascular disorder 106 (5%)

 Pulmonary disorder 193 (9%)

 Osteoporosis 285 (23%)

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 h (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%)

  Prosthesis 246 (11%)

   Postoperative < 5 years,  ≥ 5 years 77 (31%), 169 (69%)

  Spine surgery 48 (2%)

   Postoperative  < 5 years,  ≥ 5 years 15 (31%), 33 (69%)

  Others* 186 (8%)

  Postoperative < 5 years, ≥ 5 years 61 (33%), 110 (59%)

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

DAS28‑ESR 2.3, 0–7.1

 Remission (≤ 2.6) 1298 (61%)

 Low disease activity (> 2.6, ≤ 3.2) 788 (18%)

 Moderate disease activity (> 3.2, ≤ 5.1) 188 (20%)

 High disease activity (> 5.1) 16 (1%)

SDAI 2.9, 0–43.3

 Remission (≤ 3.3) 1175 (54%)

 Low disease activity (> 3.3, ≤ 11) 788 (36%)

 Moderate disease activity (> 11, ≤ 26) 188 (9%)

 High disease activity (> 26) 16 (1%)

CDAI 2.7, 0–39.5



Page 5 of 15Fujiwara et al. Arthritis Research & Therapy           (2022) 24:53  

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/h, respectively, indicating that almost all 
patients had lower disease activity in this cohort. Pred-
nisolone was administered to 896 patients (40 percent), 
methotrexate was administered to 1614 patients (72%), 
and b/tsDMARDs were administered to 697 patients 
(31%). The patients with a history of musculoskeletal 

surgery were 463 patients (21%), and 246 patients of 
whom (11%) had undergone joint prosthesis. The 
patients undergone spine surgery or others including 
arthrodesis, arthroplasty, synovectomy, surgery for ten-
don, or surgery associated with fracture were 48 patients 
(2%) or 186 patients (8%), respectively. The patients hav-
ing surgery for joint prosthesis less than 5 years were 77 
patients (31%), and 169 patients (69%) had been over 5 
years. The median disease activity score 28-ESR (DAS28-
ESR), simple disease activity index, and clinical disease 
activity index were 2.3 (range 0–7.1), 2.9 (range 0–43.3), 
and 2.7 (range 0–39.5), respectively. The patients with 
low disease activity and remission have consisted of 
over 80% of this cohort. The median mHAQ score was 
1.1 (range 1–4), while the median EQ5D score was 0.8 
(range 0.03–1.0). Figure  2 depicts the distributions for 
each aspect of satisfaction. For nearly half of each sat-
isfaction aspect, scores of “very satisfied” (1 point) and 
“satisfied” (2 points) were assigned (cost of treatment, 
49%; effect of treatment, 72%; ADL, 58%; global treat-
ment, 66%). Figure  3 depicts the mean ± standard 
deviation of EQ5D score in scores (i.e., “very satisfied,” 
“satisfied,” “somewhat satisfied,” “somewhat unsatisfied,” 
“unsatisfied,” and “very unsatisfied”) of each satisfaction 
(i.e., cost of treatment, the effect of treatment, ADL, and 
global treatment). Internal reliability of patient-estimated 

Table 1 (continued)

Variables N = 2235

 Remission (≤ 2.8) 1113 (51%)

 Low disease activity (> 2.8, ≤ 10) 853 (39%)

 Moderate disease activity (> 10, ≤ 22) 184 (8%)

 High disease activity (> 22) 18 (1%)

mHAQ (median, range) 0.1, 0–3.0

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

Other history of musculoskeletal surgery included arthrodesis, arthroplasty, 
synovectomy, surgery for tendon, or surgery associated with fracture

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, DAS28-ESR 
disease activity score 28-ESR, SDAI Simple Disease Activity Index, CDAI Clinical 
Disease Activity Index, mHAQ Modified Health Assessment Questionnaire, EQ5D 
EuroQol 5 Dimensions

Fig. 2 Distribution of satisfaction ratings from the initial registration data of the FRANK Registry. Each self‑administered satisfaction rating was 
evaluated via a 6‑step score (very satisfied, 1 point; satisfied, 2 points; somewhat satisfied, 3 points; somewhat unsatisfied, 4 points; unsatisfied, 
5 points; very unsatisfied, 6 points). A Satisfaction for the cost of treatment. B Satisfaction for the effect of treatment. C Satisfaction for ADL. D 
Satisfaction for global treatment



Page 6 of 15Fujiwara et al. Arthritis Research & Therapy           (2022) 24:53 

satisfaction was analyzed using kappa statistics: 0.75 for 
cost, 0.53 for treatment effect, 0.60 for ADL, and 0.58 for 
global treatment. Because these surveys for each satisfac-
tion were obtained independently, we have not evaluated 
the combined analysis of each satisfaction. Additional 
file 1: Table S1 shows the correlation coefficients for each 
satisfaction. Satisfaction for the cost of treatment had a 
weaker relationship with other satisfactions (effect of 
treatment: r = 0.32; ADL: r = 0.25; global treatment: r 
= 0.43); on the other hand, satisfaction for the effect of 
treatment, ADL, and global treatment presented a strong 
relationship with each other (effect of treatment and 
ADL: r = 0.69; effect of treatment and global treatment: r 
= 0.76; ADL and global treatment: r = 0.74).

Factors associated with satisfaction with cost of treatment
Table 2 shows the univariate and multivariate analyses of 
the subjective and objective factors associated with satis-
faction of cost of treatment. Compared with the patients 
under the age of 50 years old as a reference, satisfaction 
with the cost of treatment improved with aging in both 
subjective (50–64 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 0.55 [p < 0.001]; ≥ 
75 years: OR 0.35 [p < 0.001]) factors. Having lower EQ5D 
score significantly 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 fac-
tors, the presence of SJC (OR 1.36 [p = 0.002]), higher 
physician VAS (> 0.5; OR 1.33 [p = 0.003]), and the use of 
b/tsDMARDs (OR 2.21 [p < 0.001]) significantly increase 
dissatisfaction. Interestingly, higher CRP level (OR 0.92 
[p = 0.006]) and having a higher history of musculoskel-
etal surgery (OR 0.60 [p < 0.001]) significantly increased 
satisfaction. Each level of serum CRP and medication 
(i.e., prednisolone use and dose, methotrexate use and 
dose, and b/tsDMARDs use) in each score of satisfac-
tion of cost of treatment is presented in Additional file 1: 
Table  S2. The kinds of musculoskeletal surgery (i.e., 
prosthesis, spine surgery, and others) and postoperative 
duration (< 5 years, ≥ 5 years) in each score of satisfac-
tion of cost of treatment were shown in Additional file 1: 
Table  S3. The comorbidities (i.e., cardiovascular disor-
der, a pulmonary disorder, and osteoporosis) in each 
score of satisfaction of cost of treatment were shown in 

Fig. 3 Distribution of EQ5D score in each satisfaction rating from the initial registration data of the FRANK Registry. A EQ5D score in satisfaction for 
the cost of treatment. B EQ5D score in satisfaction for the effect of treatment. C EQ5D score in satisfaction for ADL. D EQ5D score in satisfaction for 
the global treatment
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Additional file 1: Table S5. In the subjective model, signif-
icant interactions were observed in disease duration, pain 
VAS, and EQ5D. Additionally, significant interactions in 
the objective model were seen for age, sex, disease dura-
tion, physician VAS, CRP, history of musculoskeletal sur-
gery, and use of b/tsDMARDs (Table 6).

Factors associated with satisfaction with the effect 
of treatment
As shown in Table 3, compared with patients under the 
age of 50 years old, satisfaction with the effect of treat-
ment decreased with aging (50–64 years) (OR 1.41 [p = 
0.006] and OR 1.30 [p = 0.037]), 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]), pres-
ence of TJC (OR 1.75 [p < 0.001]) and SJC (OR 1.41 [p < 
0.001]), higher CRP level (OR 1.10 [p = 0.002]), elevated 
physician VAS (OR 2.21 [p < 0.001]), and Steinbrocker 
stages 3 and 4 (OR 1.32 [p = 0.010]). The use of meth-
otrexate (OR 0.80 [p = 0.0145]) and b/tsDMARDs (OR 

0.66 [p < 0.001]) improved satisfaction with the effect 
of treatment. The comorbidities in each score of satis-
faction of effect of treatment were shown in Additional 
file 1: Table S5. Interactions in the subjective model were 
significantly seen for disease duration, pain VAS, and 
EQ5D, while interactions in the objective model were 
observed for TJC and a history of musculoskeletal sur-
gery (Table 6).

Factors associated with satisfaction with ADL
Compared with under 50 years 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 to < 
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 = 0.004]), higher CRP level (OR 1.10 [p = 0.004]), 
elevated VAS physician (OR 2.41 [p < 0.001]), Stein-
brocker stages 3 and 4 (OR 1.56 [p < 0.001]), history 

Table 2 Factors associated with satisfaction with treatment cost

OR odds ratio, 95% CI 95% confidence interval

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 0.91 0.71–1.15 0.410

65–74 0.45 0.36–0.57 < 0.001 0.43 0.34–0.54 < 0.001 0.55 0.44–0.70 < 0.001

≥ 75 0.27 0.21–0.35 < 0.001 0.25 0.19–0.33 < 0.001 0.35 0.27–0.47 < 0.001

 Sex Female 0.97 0.80–1.18 0.791 0.86 0.70–1.05 0.138 0.81 0.65–0.99 0.041

 Disease duration (years) ≥ 11 0.89 0.77–1.04 0.138 1.02 0.87–1.19 0.841 1.06 0.88–1.28 0.549

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 0.665

 SJC ≥ 1 1.42 1.28–1.66 < 0.001 – – – 1.36 1.12–1.66 0.002

 Log‑transformed CRP (mg/dL) Continuous 0.88 0.84–0.93 < 0.001 – – – 0.92 0.87–0.98 0.006

 Physician VAS (cm) > 0.5 1.26 1.08–1.46 0.003 – – – 1.33 1.10–1.61 0.003

 Steinbrocker stage 3 and 4 0.87 0.74–1.01 0.069 – – – 0.84 0.69–1.03 0.100

 Musculoskeletal surgery Yes 0.57 0.47–0.69 < 0.001 – – – 0.60 0.48–0.74 < 0.001

 Prednisolone dose (mg) > 5 1.14 0.81–1.62 0.454 – – – 1.16 0.81–1.68 0.413

 Methotrexate use Yes 0.95 0.80–1.12 0.515 – – – 0.90 0.76–1.08 0.256

 b/tsDMARDs use Yes 2.47 2.10–2.91 < 0.001 – – – 2.21 1.85–2.65 < 0.001
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of musculoskeletal surgery (OR 1.40 [p = 0.002]), and 
higher dose of prednisolone (OR 1.52 [p = 0.027]) 
(Table  4). On the other hand, the use of b/tsDMARDs 
increased satisfaction with ADL of RA patients (OR 0.78 
[p = 0.008]). Additional file 1: Table S4 displays the types 
of musculoskeletal surgery (i.e., prosthesis, spine surgery, 
and others) and postoperative (< 5 years, ≥ 5 years) in 
each score of ADL satisfaction. The comorbidities in each 
score of satisfaction of ADL were shown in Additional 
file  1: Table  S5. Sex, disease duration, VAS pain, VAS 
general, and EQ5D were statistically interacted in the 
subjective model (Table 6).

Factors associated with for satisfaction with global 
treatment
In comparison with patients younger than 50 years old, 
subjective (65–74 years: OR 0.71 [p = 0.007]; 75 years: 
OR 0.55 [p = 0.001]) and objective (65–74 years: OR 
0.75 [p = 0.025]; 75 years: OR 0.64 [p = 0.003]) factors 
of satisfaction with global treatment improved with age 
(Table  5). Satisfaction with the overall treatment was 

lower in patients 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 1.24 [p = 0.040]), 
and higher CRP level. The comorbidities in each score 
of global satisfaction were shown in Additional file  1: 
Table  S5. Interactions in the subjective model were sig-
nificantly 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).

Discussion
Because there are currently no large cohort studies 
investigating patient satisfaction focusing on the cost of 
treatment, we used the data of 2235 RA patients to sepa-
rately evaluate patient satisfaction regarding different 
aspects (i.e., cost of treatment, treatment effect, ADL, 
and global treatment). On multivariate analysis, we dis-
covered several patient-related factors influencing each 
aspect of satisfaction. Because recent T2T treatments 
have resulted in low disease activity and remission, the 

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 1.30 1.02–1.66 0.037

65–74 1.23 0.74–1.54 0.082 1.07 0.84–1.36 0.606 0.95 0.74–1.22 0.683

≥ 75 1.26 0.97–1.64 0.083 0.89 0.67–1.18 0.409 0.96 0.7–1.18 0.299

 Sex Female 1.08 0.88–1.32 0.454 0.89 0.72–1.10 0.288 1.07 0.86–1.33 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 – – – 1.75 1.43–2.13 < 0.001

 SJC ≥ 1 2.82 2.38–3.34 < 0.001 – – – 1.41 1.15–1.73 < 0.001

 Log‑transformed CRP (mg/dL) Continuous 1.29 1.22–1.36 < 0.001 – – – 1.10 1.04–1.17 0.002

 Physician VAS (cm) > 0.5 3.62 3.06–4.27 < 0.001 – – – 2.21 1.81–2.70 < 0.001

 Steinbrocker stage 3 and 4 1.59 1.36–1.87 < 0.001 – – – 1.32 1.07–1.63 0.010

 Musculoskeletal surgery Yes 1.58 1.30–1.91 < 0.001 – – – 1.10 0.89–1.36 0.388

 Prednisolone dose (mg) > 5 1.99 1.39–2.84 < 0.001 – – – 1.25 0.86–1.82 0.245

 Methotrexate use Yes 0.75 0.63–0.97 0.018 – – – 0.80 0.66–0.96 0.0145

 b/tsDMARDs use Yes 0.75 0.63–0.89 < 0.001 – – – 0.66 0.55–0.79 < 0.001
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majority of FRANK Registry participants had low disease 
activity and was remission. Good disease control has also 
revealed that they were “very satisfied” or “satisfied” with 
their current treatment in terms of cost and effectiveness, 
ADL, and global treatment upon initial registration, yet 
there were still “somewhat satisfied,” “somewhat unsatis-
fied,” “unsatisfied,” and “very unsatisfied” patients in each 
satisfaction (Fig. 2). As even some patients achieving low 
disease activity or remission have remained symptoms, 
so-called an unmet need, especially concerning improv-
ing pain, fatigue, and function [31], the factors causing 
the dissatisfaction have been required to elucidate in 
treatment for RA. Although few studies have examined 
RA patient satisfaction in large cohorts, a German bio-
logical register study of 10,646 RA patients using b/
tsDMARDs discovered that tapering glucocorticoids 
was positively associated with patient satisfaction [10]. 
Furthermore, because treatment costs were negatively 
related to satisfaction [14–16] and because the health 
care costs of RA patients are higher than those of con-
trols matched for age, sex, and medical history [32], it is 

important to understand their satisfaction regarding the 
cost of long periods of RA treatment. In a Chinese reg-
istry of RA, patients with a low proportion of treatment 
cost to income were more satisfied than those with a high 
proportion [17]. As a result, we looked into patient sat-
isfaction with the cost of treatment separately. Aging, a 
high EQ5D score, the absence of SJC, an elevated serum 
CRP level, a history of musculoskeletal surgery, and non-
use of b/tsDMARDs were all associated with increased 
cost satisfaction (Table 2). On the other hand, factors like 
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 related to lower satisfaction with 
treatment, ADL, and global treatment.

We found that cost of satisfaction increased with aging 
in both subjective and objective models of the multivari-
ate analysis. In the Japanese health care system, the gov-
ernment typically covers 70% of treatment costs, with 
patients responsible for the remaining 30%. However, co-
payment has been adjusted to 10–30% depending on the 

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 1.15 0.90–1.47 0.255

≥ 75 1.56 1.21–2.02 < 0.001 1.01 0.76–1.34 0.948 1.13 0.85–1.50 0.400

 Sex Female 1.33 1.09–1.61 0.005 1.03 0.83–1.27 0.792 1.19 0.96–1.47 0.107

 Disease duration (years) ≥ 11 1.59 1.36–1.85 < 0.001 1.25 1.06–1.47 0.009 1.15 0.94–1.39 0.174

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 1.10–1.63 0.004

 Log‑transformed CRP (mg/dL) Continuous 1.29 1.22–1.36 < 0.001 – – – 1.10 1.03–1.16 0.004

 Physician VAS (cm) > 0.5 4.30 3.65–5.07 < 0.001 – – – 2.41 1.98–2.94 < 0.001

 Steinbrocker stage 3 and 4 2.21 1.89–2.59 < 0.001 – – – 1.56 1.26–1.92 < 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 – – – 1.52 1.05–2.19 0.027

 Methotrexate use Yes 0.87 0.74–1.03 0.116 – – – 0.91 0.76–1.09 0.303

 b/tsDMARDs use Yes 0.98 0.83–1.15 0.773 – – – 0.78 0.65–0.94 0.008
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family’s income and age (< 65 years, 30%; 65–74 years, 
20%; ≥ 75 years, 10% co-payment). As a result, because 
older patients pay a lower percentage of co-payment than 
younger patients, cost satisfaction may markedly increase 
with age. The statistical significance of the interaction 
was seen in age and b/tsDMARDs using in the satisfac-
tion of cost of treatment (Table  6), which suggests that 
satisfaction cost of treatment affected by b/tsDMARDs 
was modified by aging. For this reason, the satisfaction 
of cost in b/tsDMARDs might be different with aging. In 
addition, patients with a history of musculoskeletal sur-
gery were more satisfied with the cost of treatment. The 
rate of patients with the operation of the prosthesis was 
higher in “very satisfied” (21%) and “satisfied” (13%) of 
satisfaction for cost, and there was no difference in the 
patients who undergone spine surgery and other sur-
geries (Additional file 1: Table S3). However, the rate of 
patients undertaking prostheses was increased due to dis-
satisfaction with ADL (Additional file 1: Table S4). Taken 
together, patients undertaking musculoskeletal surgery 
might feel disability, and 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. Patients, who had muscu-
loskeletal surgery more than 5 years ago, have accounted 
for more than half of this cohort, and there was no dif-
ference in the distribution of cost satisfaction and ADL 
(Table  1 and Additional file  1: Tables S3 and S4). The 
history of musculoskeletal surgery has also shown the 
interaction with disease duration or b/tsDMARDs use 
(Table  6), suggesting that the musculoskeletal surgery 
on the satisfaction of cost might be affected with disease 
duration or use of b/tsDMARDs. QOL of RA patients 
was evaluated by EQ5D score [33]. In agreement with 
previous evidence [7, 13, 34, 35], the EQ5D score in our 
cohort also affected all aspects of satisfaction (treatment 
cost, efficacy, ADL, and global treatment), indicating that 
the improvement of EQ5D should be critical for better 
RA treatment and patient satisfaction. Because EQ5D 
showed interacted with disease duration, VAS pain, and 
VAS general in terms of treatment cost, treatment effect, 

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 0.795

65–74 0.87 0.69–1.09 0.222 0.71 0.56–0.91 0.007 0.75 0.59–0.96 0.025

≥ 75 0.87 0.66–1.13 0.284 0.55 0.41–0.73 < 0.001 0.64 0.48–0.86 0.003

 Sex Female 1.24 1.02–1.52 0.034 1.00 0.81–1.24 0.999 1.13 0.91–1.40 0.277

 Disease duration (years) ≥ 11 1.28 1.09–1.49 0.002 1.06 0.89–1.25 0.508 1.13 0.93–1.38 0.225

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 – – – 1.24 1.01–1.51 0.040

 Log‑transformed CRP (mg/dL) Continuous 1.23 1.16–1.30 < 0.001 – – – 1.09 1.02–1.16 0.007

 Physician VAS (cm) > 0.5 3.39 2.87–4.00 < 0.001 – – – 2.25 1.84–2.76 < 0.001

 Steinbrocker stage 3 and 4 1.56 1.33–1.83 < 0.001 – – – 1.15 0.93–1.42 0.198

 Musculoskeletal surgery Yes 1.51 1.25–1.83 < 0.001 – – – 1.09 0.87–1.35 0.446

 Prednisolone dose (mg) > 5 1.85 1.30–2.65 < 0.001 – – – 1.23 0.85–1.79 0.277

 Methotrexate use Yes 0.84 0.70–0.99 0.0042 – – – 0.84 0.69–1.00 0.055

 b/tsDMARDs use Yes 1.07 0.91–1.27 0.423 – – – 0.93 0.78–1.13 0.93
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ADL, and global treatment, the satisfaction associated 
with EQ5D can be separately assessed by each factor. 
Treatment with b/tsDMARDs improves treatment out-
comes and QOL in RA patients [36–38], and the T2T 
strategy with b/tsDMARDs is recommended. Better 
QOL and the use of b/tsDMARDs have been shown to 
be positive predictors of overall treatment satisfaction. 
Indeed, the use of b/tsDMARDs increased satisfaction 
regarding treatment effect and ADL in our cohort but 
decreased cost satisfaction significantly. In satisfaction of 
cost of treatment in our study, the rate of methotrexate 
use was slightly lower in patients with “unsatisfied” and 
“very unsatisfied;” on the other hand, the rate of b/tsD-
MARDs use was elevated depending on unsatisfaction 
(Additional file 1: Table S2). Because the high cost of b/
tsDMARDs is a burden on health care budgets, the use 
of biosimilars has been widely approved with reported 
benefits, such as cost-effectiveness [39–44]. However, 
our cohort consisted only a few biosimilars. As a result, 
the increased use of biosimilars may have an impact on 
cost satisfaction in our cohort. Because the use of b/tsD-
MARDs interacted with age and history of musculoskel-
etal surgery in terms of satisfaction with cost and global 
treatment (Table  6). These factors may have an impact 

on these aspects of satisfaction. Methotrexate, the main 
treatment for RA, affected satisfaction for the effect of 
treatment but had less effect for satisfaction for cost, 
ADL, and global treatment. In a previous study compared 
with bDMARDs and methotrexate for treatment with 
juvenile idiopathic arthritis, bDMARDs increased satis-
faction more than MTX [45]. Taken together, our find-
ing also suggested that the use of b/tsDMARDs improved 
patient satisfaction more than methotrexate except for 
satisfaction for cost.

According to several studies, disease activity influences 
treatment effectiveness and patient satisfaction, whereas 
treatment cost is an independent factor of treatment sat-
isfaction [10, 12, 13, 46]. High disease activity, in particu-
lar, reduces treatment satisfaction. In our cohort, disease 
activity, including SJC, TJC, each VAS, and serum CRP 
level, correlated with increased dissatisfaction with treat-
ment effect, ADL, and overall treatment. Only elevated 
serum CRP levels, on the other hand, reduced dissatisfac-
tion with treatment costs. The statistical significance of 
the interaction was seen in log-transformed CRP and sex 
or physician VAS in the satisfaction of cost of treatment 
(Table 6), indicating that satisfaction of cost of treatment 
affected by CRP level was influenced by sex or physician 

Table 6 Results of the 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 0.011

Sex and log‑transformed CRP < 0.001

Disease duration and history of musculoskeletal surgery 0.011

Log‑transformed CRP and physician VAS 0.012

History of musculoskeletal surgery and methotrexate use 0.026

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 0.020

Age and methotrexate use 0.031

SJC and methotrexate use 0.002

Physician VAS and methotrexate use < 0.001

ADL Subjective model Disease duration and sex 0.017

Pain VAS and EQ5D 0.024

General VAS and EQ5D 0.030

Objective model History of musculoskeletal surgery and Steinbrocker stage 0.004

Methotrexate use and b/tsDMARDs use 0.022

Global treatment Subjective model General VAS and EQ5D < 0.001

Objective model Age and Steinbrocker stage 0.022

Age and b/tsDMARDs use 0.005

TJC and physician VAS 0.004
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VAS. Serum CRP level and medical therapy (i.e., use and 
dose of prednisolone, and dose of methotrexate) in each 
score of satisfaction of cost of treatment have shown no 
difference (Additional file 1: Table S2), suggesting that the 
reason for the higher satisfaction of cost related with ele-
vated CRP levels was not due to lower intake and cost of 
medication. Although this study could not determine the 
reason, the median (0.11 mg/dL) and average ± standard 
deviation (0.40 ± 1.0 mg/dL) of serum CRP level in our 
cohort were low, indicating that slightly increased serum 
CRP level might provide good cost performance for RA 
patients.

Schäfer et  al. [10] found that tapering prednisolone 
was associated with higher levels of satisfaction in RA 
patients taking b/tsDMARDs. Prednisolone treatment, 
particularly low doses, is safe and effective [47], but con-
tinuous use of higher doses should be avoided due to the 
risk of infection, osteoporosis, diabetes mellitus, throm-
botic stroke, cardiovascular disease, and death [48–51]. 
In a recent study [47], however, only nearly half of 508 
patients with early RA were able to discontinue predni-
solone; inability to taper prednisolone has been reported 
as one of the characteristics of difficult-to-treat RA [52]. 
In this study, less than half of the patients with RA (40%) 
were treated with prednisolone to control disease activ-
ity, suggesting that these patients might have difficult-to-
treat RA. This may imply a decreased capacity to perform 
ADL, indicating that the use of higher doses of predniso-
lone led to decreased ADL satisfaction.

Surprisingly, differences in satisfaction were revealed 
as people aged. We discovered that as people aged, their 
treatment costs and overall satisfaction increased, but 
their treatment effect and ADL satisfaction decreased. 
Previous studies have shown lower EQ5D scores with 
aging due to poorer physical function and capacity to 
perform ADL [53, 54], leading to decreased life satisfac-
tion. In our study, satisfaction with treatment effect and 
ADL was lower in the age group of 50–64 years old in 
particular. The lower cost of treatment and disease activ-
ity in our cohort may have increased global treatment 
satisfaction with aging. Previous research has shown 
that a longer disease duration of RA was associated with 
impaired ADL [55]. Similarly, in our study, longer disease 
duration and higher Steinbrocker stage were associated 
with lower ADL satisfaction.

There are several limitations to this study. First, patient 
satisfaction in this study was evaluated using a Likert 
scale instead of a validated scoring system, such as the 
treatment satisfaction questionnaire for medication 
(TSQM) [56]. As the FRANK longitudinal registry has 
been collected in the outpatient department every year, 
it makes it difficult to fill numerous questionnaires each 
time. These separate simple questionnaires on the cost of 

treatment, the effect of treatment, ADL, and global treat-
ment established the differentiation of each satisfaction. 
Secondly, because this was a cross-sectional study using 
data from the initial registrants of the FRANK Regis-
try, the changes of variables in satisfaction were unclear. 
Further study is needed to elucidate these changes by 
accumulating the registered longitudinal follow-up data 
in this large cohort of Japanese RA patients. Moreover, 
our study could show the meaningful outcome affect-
ing various satisfactions by using a large cohort. Third, 
our cohort consisted primarily of patients in remission 
or with low disease activity. Because of the widespread 
use of csDMARDs and bDMARDs, the T2T strategy has 
resulted in a greater number of patients achieving lower 
disease activity. However, there are still patients who are 
dissatisfied with the effect of treatment, cost of treat-
ment, ADL, and global treatment, and thus, the analysis 
of satisfaction in RA patients is important and meaning-
ful to further improve their treatment. Actually, the rates 
of the use of methotrexate and b/tsDMARDs were 72% 
and 31% each. Finally, the duration of the last treatment 
might be possible to affect each satisfaction; however, 
this study did not include the analysis of the time of last 
treatment in the medication. In this initial registration, 
we have only obtained the content of past b/tsDMARDs, 
but not the duration of their last medication because the 
majority of the registered patients had a long history of 
treatment. Since this observational cohort study has 
accumulated the history of medication every year after 
initial registration, we could analyze the relationship 
with each satisfaction and the duration of medication 
hereafter.

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 and identi-
fied the factors influencing each of these aspects. Aging 
was linked to higher costs and overall treatment satis-
faction, 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 a lower EQ5D score and higher 
disease activity were associated with lower overall satis-
faction. Using b/tsDMARDs reduced cost satisfaction 
while increasing treatment effect and ADL satisfaction.
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