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ABSTRACT

Introduction: Although the proportion of
patients with rheumatoid arthritis (RA) using
biologic disease-modifying antirheumatic drugs
(bDMARDs) has increased steadily, the rela-
tionship between patient background and

preference for bDMARDs has not been fully
investigated.
Methods: We conducted a web-based ques-
tionnaire survey among patients
aged C 20 years with RA receiving bDMARDs.
Participants were recruited through an internet
research company in Japan. Study endpoints
included factors affecting the preferred
bDMARD treatment mode, namely, in-hospital
intravenous infusion (infusion), in-hospital
subcutaneous injection (in-hospital injection),
or self-administered subcutaneous injection
(self-injection), and discrepancies between the
current and preferred treatment mode.
Results: Of the 400 patients surveyed for pre-
ferred treatment mode, 15.3% preferred infu-
sion, 18.0% preferred in-hospital injection, and
66.8% preferred self-injection. A preference for
infusion (odds ratio [OR] 2.218 and 6.165) and
in-hospital injection (OR 4.735 and 6.026) ver-
sus self-injection was significantly associated
with higher current frequency of hospital visits
and anxiety or other hurdles related to self-in-
jection. A flexible administration setting was
significantly associated with a preference for
self-injection versus infusion (OR 0.401) and
versus in-hospital injection (OR 0.445). Further,
age (\ 40 vs. C 60 years) was significantly asso-
ciated with a preference for self-injection versus
in-hospital injection (OR 0.120). Many patients
reported no discrepancy between their current
and preferred treatment mode (patients receiv-
ing infusion, 68.0%; in-hospital injection,
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71.2%; and self-injection, 94.0%). However, [
90% of patients responded that they would
change their current mode in the future fol-
lowing a recommendation by a medical profes-
sional, aging, or a change in RA symptoms.
Conclusions: This web-based survey showed
that patient preference for bDMARD treatment
mode was significantly associated with age,
frequency of hospital visits, flexible adminis-
tration setting, and anxiety or other hurdles to
self-injection. Changes in patient background
which affect the preferred treatment mode
should be considered in decision-making for RA
therapy with bDMARDs.
Trial registration: R000048089 (UMIN-CTR)

Keywords: bDMARD; Biologics; COVID-19;
Patient preferences; Rheumatoid arthritis; Self-
administered; Treatment mode; Web-based
survey

Key Summary Points

Why carry out this study?

Increased use of biologic disease-
modifying antirheumatic drugs
(bDMARDs) and wider bDMARD options
for the treatment of rheumatoid arthritis
(RA) may allow physicians to select or
switch bDMARDs to better fit patient
needs and preferences.

Patient preferences for treatment mode of
bDMARDs in RA have not been fully
investigated.

Identifying patient preferences regarding
the treatment mode of bDMARDs and the
triggers influencing patient preference to
change between bDMARD options will
help tailor selection of the optimal
treatment for each patient.

What was learned from the study?

Age, frequency of hospital visits, flexible
administration setting, and anxiety or
other hurdles related to self-administered
subcutaneous (SC) injection affected the
treatment mode choice.

Although many patients did not report a
discrepancy between their current and
preferred treatment mode, approximately
30% of patients currently receiving in-
hospital intravenous infusion or in-
hospital SC injection and 6.0% currently
receiving self-administered SC injection
reported a discrepancy between their
current and preferred treatment mode.

More than 90% of patients expressed a
willingness to change treatment mode if
recommended to do so by a medical
professional, or if it became necessary due
to aging or changes in their RA symptoms.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14618883.

INTRODUCTION

Rheumatoid arthritis (RA) is an inflammatory
autoimmune disease characterized by chronic
articular synovitis [1]. Disease-modifying anti-
rheumatic drugs (DMARDs) are the mainstay of
therapy, with the recommended treatment goal
of sustained remission or low disease activity
[2]. Several classes of DMARDs are available,
including conventional synthetic DMARDs
(e.g., methotrexate), biologic DMARDs
(bDMARDs; i.e., tumor necrosis factor inhibitors
[TNFis], interleukin-6 receptor inhibitors, and a
T-cell costimulation modulator), and targeted
synthetic DMARDs (e.g., Janus kinase inhibi-
tors). An anti-RANKL antibody is also used to
treat RA in Japan [3].

Treatment decisions should be taken in
consideration of both patient- and therapy-re-
lated factors. These include disease activity,
comorbidities, degree of joint structural dam-
age, and safety issues [2]. Shared decision-mak-
ing (SDM) should also include consideration of
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patient preferences and values regarding drug
administration route, or in other words, the
treatment mode [4].

The proportion of patients with RA using
bDMARDs has increased steadily, even after the
availability of Janus kinase inhibitors [5]. Sev-
eral administration route options for bDMARDs
are also now available [6]. However, although
several studies have clearly shown a preference
for oral administration (e.g., targeted synthetic
DMARDs) among patients with RA [7–10], no
comprehensive investigation of patient prefer-
ences for treatment mode with bDMARDs has
yet appeared. A 2008 study of patient prefer-
ences for three TNFis among bDMARD-naı̈ve
patients reported a preference toward in-hospi-
tal bDMARD use among elderly patients and a
preference for self-administration among non-
elderly patients [11]. Nolla et al. reported a
preference in patients for self-administration
among nine bDMARDs, but did not report fac-
tors related to preference [12]. We speculated
that a better understanding of patient prefer-
ences for the treatment mode of bDMARDs,
including those at the start of administration
and those triggering a subsequent change in
preference, would facilitate treatment selection
and likely lead to improvements in patient
satisfaction.

Here, we report the results of a web-based
questionnaire survey conducted in patients
with RA to investigate the relationship between
patient characteristics and preferences for
bDMARD treatment mode, namely in-hospital
intravenous (IV) infusion, in-hospital subcuta-
neous (SC) injection, and self-administered SC
injection.

METHODS

Study Design and Patients

The study was conducted as a web-based ques-
tionnaire survey of patients with RA receiving
bDMARDs in Japan. Participants were recruited
from among registrants of an internet research
company (Rakuten Research Inc., Tokyo, Japan)
who consented to participate in the survey.
Enrolled patients were aged C 20 years, had a

diagnosis of RA under either inpatient or out-
patient management, attended regular hospital
visits for RA management (at least once every
3 months), and were using bDMARDs for the
treatment of RA. Patients were excluded if
consent was withdrawn after agreeing to par-
ticipate or if they were considered to be inap-
propriate as survey participants by the
investigator.

The study was conducted in compliance with
the Declaration of Helsinki of the World Medi-
cal Association (revised October 2013) and the
Ethical Guidelines for Medical and Health
Research Involving Human Subjects (partially
revised 28 February 2017). Approval for the
study was obtained from the Clinical Research
Review Board of Takahashi Clinic on 20 October
2020. This study was registered in the UMIN
clinical trial registry (registration number:
R000048089).

Survey Administration

Following email notification and confirmation
of consent, a questionnaire survey was admin-
istered via the survey website from 23 October
to 2 November 2020. Responses were scruti-
nized for data entry discrepancies, including the
exclusion of multiple survey responses by the
same person.

Survey Items

Survey items included basic personal and
demographic information, including sex, age,
family composition, and employment status;
disease characteristics, including disease dura-
tion; functional disability, as assessed by the
Japanese version of the Stanford Health Assess-
ment Questionnaire (J-HAQ); impact on work
productivity, as assessed using a modified ver-
sion of question 5 of the Work Productivity and
Activity Impairment Questionnaire: General
Health version 2.0 (WPAI-GH) [13, 14]; and the
presence or absence of comorbidities. In par-
ticular, the presence of physical dysfunction
was determined by a J-HAQ score of C 0.5 and
functional remission was determined by a score
of \ 0.5 [15]. To measure impact on work
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productivity, the term ‘‘work’’ was expanded to
‘‘work and household chores’’; in this context,
we used question 5 (impact on productivity
during work or performing household chores)

Table 1 Patient characteristics

Characteristic Values (N = 400
patients)

Sex, n (%)

Male 122 (30.5)

Female 278 (69.5)

Age, years, mean ± SD 55.7 ± 12.7

Age group, years, n (%)

20–29 9 (2.3)

30–39 38 (9.5)

40–49 81 (20.3)

50–59 96 (24.0)

60–69 120 (30.0)

C 70 56 (14.0)

Duration of RAa, years,

mean ± SD

14.1 ± 9.8

J-HAQ score, mean ± SD 0.7 ± 0.8

J-HAQ score, n (%)

\ 0.5 201 (50.3)

0.5 to\ 1.0 79 (19.8)

1.0 to\ 1.5 45 (11.3)

1.5 to\ 2.0 37 (9.3)

2.0 to\ 2.5 24 (6.0)

2.5–3.0 14 (3.5)

Current bDMARD mode, n (%)

Infusion 75 (18.8)

Subcutaneous (in-hospital) 59 (14.8)

Subcutaneous (autologous) 258 (64.5)

Subcutaneous (caregiver) 8 (2.0)

Duration of current bDMARD, n (%)

\ 1 year 37 (9.3)

1 to\ 2 years 51 (12.8)

2 to\ 3 years 45 (11.3)

3 to\ 5 years 66 (16.5)

C 5 years 201 (50.3)

Table 1 continued

Characteristic Values (N = 400
patients)

Current bDMARDb, n (%)

Adalimumab 46 (11.5)

Certolizumab pegol 26 (6.5)

Etanercept 62 (15.5)

Golimumab 29 (7.3)

Infliximab 22 (5.5)

Etanercept BS 27 (6.8)

Infliximab BS 5 (1.3)

Sarilumab 13 (3.3)

Tocilizumab 106 (26.5)

Abatacept 59 (14.8)

Denosumab 5 (1.3)

Concomitant medication, n (%)

Yes 353 (88.3)

No 47 (11.8)

Patient preference was shared with the physician in

decision-making process for the current treatment drug

No 242 (60.5)

Yes 152 (38.0)

Other 6 (1.5)

bDMARD Biologic disease-modifying antirheumatic drugs,
J-HAQ Japanese version of the Stanford Health Assess-
ment Questionnaire, RA rheumatoid arthritis, SD stan-
dard deviation
a Duration of RA was calculated as the current age minus
the age at diagnosis
b Denosumab, an antiresorptive drug, is approved in Japan
for the treatment of RA, and was therefore included in the
study. Rituximab was not included as a bDMARD in the
study because it is not indicated for the treatment of RA in
Japan
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of the WPAI-GH and graded the answer using a
Likert scale of 0–10 points, in which 0 indicated
the lowest degree.

Additional survey items included informa-
tion on the type of institution providing the
patient’s outpatient care (hospital or clinic),
time required for outpatient visits, current fre-
quency of outpatient visits, and means of
transportation to the institution; currently used
bDMARD, duration of its use, and use of other
non-biologic drugs for RA (with/without);
decision-making for the currently used drug
(whether decision-making took into account
the patient’s preference); monthly cost of RA
treatment; current treatment mode for
bDMARD and preferred mode; and the patient’s
thoughts on their RA treatment (using a 5-point
scale) (see Electronic Supplementary Material
[ESM] Table S1). For patients whose current
bDMARD treatment mode was also their pre-
ferred mode, the reason they did not wish to
change was also recorded. Patients whose cur-
rent mode differed from their preferred modes
were asked why they were unable to receive
their preferred mode. All patients were asked
whether they foresaw an opportunity for their
treatment mode to be changed in the future.
Additionally, we evaluated the effect of the
2019 novel coronavirus disease (COVID-19) on
the frequency of hospital visits and changes in
treatment mode.

The primary endpoint was factors affecting
selection of the patient’s preferred bDMARD
treatment mode. Secondary endpoints were the
presence/absence of a difference between the
patient’s current and preferred bDMARD treat-
ment mode (and reasons for this), and the
patient’s willingness to change the treatment
mode in the future.

Statistical Analysis

The target sample size was calculated to allow
interval estimation with constant accuracy (as-
suming a population size of approximately
130,000 bDMARD-treated RA patients and an
expected response rate of 50%). A sample size of
384 was calculated to achieve an interval esti-
mate width of ± 5%, and the target study
sample size was set at 400 to ensure 384 cases.

Analyses included simple tabulation/cross-
tabulation, comparison of patient background
by preferred treatment mode, and multinomial
logistic regression analysis to explore factors
relevant to preferred treatment mode. Statistical
tests were two-sided with a significance level of
5%. Two-sided confidence intervals (CIs) were
determined with a confidence level of 95%.

For all questions, categorical variables were
calculated as frequencies, and continuous vari-
ables as descriptive (mean, standard deviation
[SD]) and/or converted to categorical variables
and presented as a frequency where appropriate.

Fig. 1 Current (a) and preferred (b) treatment mode of bDMARDs presented as the percentage and number of patients
(parentheses). bDMARD Biologic disease-modifying antirheumatic drug, IV intravenous, SC subcutaneous
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Table 2 Factors influencing preferred treatment mode (univariate analysis)

Survey item Category Overall patient
population
(N = 400)

Preferred treatment mode

In-hospital IV
infusion
(n = 61)

In-hospital SC
injection
(n = 72)

Self-
administered
SC injection
(n = 267)

p value

Sex Male 122 (30.5) 22 (36.1) 27 (37.5) 73 (27.3) 0.149

Female 278 (69.5) 39 (63.9) 45 (62.5) 194 (72.7)

Age (years) \ 40 47 (11.8) 5 (8.2) 2 (2.8) 40 (15.0) 0.061

40–59 177 (44.3) 28 (45.9) 35 (48.6) 114 (42.7)

C 60 176 (44.0) 28 (45.9) 35 (48.6) 113 (42.3)

Duration of RA

(years), mean ±

SD

14.1 ± 9.8 14.6 ± 9.1 14.2 ± 11.3 14.0 ± 9.6 0.904

J-HAQ score \ 0.5 201 (50.3) 35 (57.4) 33 (45.8) 133 (49.8) 0.402

0.5–3 199 (49.8) 26 (42.6) 39 (54.2) 134 (50.2)

Duration of current

bDMARD use

(years)

\ 2 88 (22.0) 8 (13.1) 13 (18.1) 67 (25.1) 0.153

2–5 111 (27.8) 15 (24.6) 23 (31.9) 73 (27.3)

[ 5 201 (50.3) 38 (62.3) 36 (50.0) 127 (47.6)

Concomitant

medication

Yes 353 (88.3) 52 (85.2) 65 (90.3) 236 (88.4) 0.663

No 47 (11.8) 9 (14.8) 7 (9.7) 31 (11.6)

RA therapy cost \ 10,000 yen 120 (30.0) 20 (32.8) 27 (37.5) 73 (27.3) 0.480

10,000

to\ 30,000

yen

149 (37.3) 21 (34.4) 26 (36.1) 102 (38.2)

C 30,000 yen 131 (32.8) 20 (32.8) 19 (26.4) 92 (34.5)

Comorbidities Yes 227 (56.8) 32 (52.5) 43 (59.7) 152 (56.9) 0.698

No 173 (43.3) 29 (47.5) 29 (40.3) 115 (43.1)

Type of institution Hospital 286 (71.5) 45 (73.8) 50 (69.4) 191 (71.5) 0.859

Clinic 114 (28.5) 16 (26.2) 22 (30.6) 76 (28.5)

Frequency of visits Once every

1–4 weeks

175 (43.8) 35 (57.4) 53 (73.6) 87 (32.6) \ 0.001

Once every

2–3 months

225 (56.3) 26 (42.6) 19 (26.4) 180 (67.4)
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Table 2 continued

Survey item Category Overall
patient
population
(N = 400)

Preferred treatment mode

In-hospital
IV infusion
(n = 61)

In-hospital
SC
injection
(n = 72)

Self-
administered
SC injection
(n = 267)

p value

Time required to visit the

institution

\ 30 min 232 (58.0) 34 (55.7) 46 (63.9) 152 (56.9) 0.391

30

to\ 60 min

126 (31.5) 23 (37.7) 21 (29.2) 82 (30.7)

C 60 min 42 (10.5) 4 (6.6) 5 (6.9) 33 (12.4)

Method of transportation to

the institution

Voluntary

outpatient

visit

316 (79.0) 50 (82.0) 56 (77.8) 210 (78.7) 0.815

Driving by

another

person

84 (21.0) 11 (18.0) 16 (22.2) 57 (21.3)

Occupation Non-regular

and self-

employed

122 (30.5) 22 (36.1) 24 (33.3) 76 (28.5) 0.679

Full-time

employees

95 (23.8) 16 (26.2) 16 (22.2) 63 (23.6)

Students and

homemakers

103 (25.8) 14 (23.0) 15 (20.8) 74 (27.7)

Unemployed

and other

80 (20.0) 9 (14.8) 17 (23.6) 54 (20.2)

Work productivity, mean ±

SD

– 2.6 ± 2.9 1.9 ± 2.5 2.8 ± 3.0 2.7 ± 2.9 0.063

Cohabiting family Yes 75 (18.8) 10 (16.4) 13 (18.1) 52 (19.5) 0.845

No 325 (81.3) 51 (83.6) 59 (81.9) 215 (80.5)

Involvement in parenting,

caregiving, or assistance

Yes 75 (18.8) 5 (8.2) 15 (20.8) 55 (20.6) 0.072

No 325 (81.3) 56 (91.8) 57 (79.2) 212 (79.4)

Family members assist with

hospital visits and

injections

Yes 68 (17.0) 18 (29.5) 14 (19.4) 36 (13.5) 0.009

No 332 (83.0) 43 (70.5) 58 (80.6) 231 (86.5)

Anxiety or other hurdles

related to self-

administering SC injection,

mean ± SDa

– 0.00 ± 0.96 0.85 ± 0.76 0.84 ± 0.85 - 0.42 ± 0.72 \ 0.001

Rheumatol Ther (2021) 8:1095–1111 1101



Patients’ thoughts on their treatment were
summarized using factor analysis and collected
as latent variables (factors). Exploratory factor
analysis was performed using maximum likeli-
hood estimation with promax rotation, and the
factor scores of each respondent were calculated
for each factor. To explore questionnaire items
and factors affecting the preferred treatment
mode (stratified by preferred treatment mode),
p values were calculated using the chi-square
(v2) test for categorical variables and analysis of
variance in treatment mode for continuous
variables. Multinomial logistic regression anal-
ysis was performed using age, sex, and J-HAQ
scores, as well as questionnaire items and factor
scores with p\0.20 in the tests above as inde-
pendent variables. Variables were selected by
backward stepwise selection, with the signifi-
cance level for input and elimination from the
model set at 5%. Age, sex, and J-HAQ scores
were excluded from variable selection and were
included in the final model. Data were analyzed
with IBM SPSS Statistics version 26 (IBM Corp.,
Armonk, NY, USA).

RESULTS

Patient Characteristics

In total, 400 RA patients who met the inclusion
criteria were included in the analysis. Of these
400 patients overall, 69.5% were female, the
mean age was 55.7 years, and mean disease
duration was 14.1 years (Table 1). The mean
J-HAQ score was 0.7, and approximately 50% of
patients had reached functional remission.

Treatment Mode of bDMARDs

The proportions of patients currently receiving
bDMARDs by treatment mode were 18.8% (75/
400) for in-hospital IV infusion; 14.8% (59/400)
for in-hospital SC injection; and 66.5% (266/
400) for self-administered SC injection, includ-
ing 2% (8/400) receiving caregiver-administered
SC injection (Fig. 1a). The proportions of
patients according to preferred treatment mode
of bDMARD were 15.3% (61/400) for in-hospital
IV infusion, 18.0% (72/400) for in-hospital SC
injection, and 66.8% (267/400) for self-admin-
istered SC injection (Fig. 1b).

Table 2 continued

Survey item Category Overall patient
population
(N = 400)

Preferred treatment mode

In-hospital IV
infusion
(n = 61)

In-hospital SC
injection
(n = 72)

Self-
administered
SC injection
(n = 267)

p value

Burden of hospital

visits, mean ± SDa

– 0.00 ± 0.95 - 0.10 ± 0.87 - 0.20 ± 0.87 0.07 ± 0.98 0.057

Reliable or convenient

administration,

mean ± SDa

– 0.00 ± 0.87 0.08 ± 0.61 0.05 ± 0.78 - 0.03 ± 0.95 0.501

Flexible administration

setting, mean ± SDa

– 0.00 ± 0.85 - 0.59 ± 0.84 - 0.55 ± 0.88 0.28 ± 0.68 \ 0.001

Data shown in the table are n (%), unless otherwise indicated
IV Intravenous, SC subcutaneous
a Factors are detailed in ESM Table S1
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Factors Affecting Preference for bDMARD
Treatment Mode

Factor analysis of patient thoughts on treat-
ment mode yielded the following factors: factor
1, anxiety or other hurdles related to self-ad-
ministered SC injection; factor 2, burden of
hospital visits; factor 3, reliable or convenient
administration; and factor 4, a flexible admin-
istration setting (see ESM Table S1).

Univariate analysis to select candidate fac-
tors for multinomial logistic regression analysis
identified the following factors with a p\ 0.20:
sex (p = 0.149); age (p = 0.061); duration of
current bDMARD use (p = 0.153); current fre-
quency of hospital visits (p\0.001); work pro-
ductivity (p = 0.063); involvement in parenting,
caregiving, or assistance (p = 0.072); presence of
family members who assist in hospital visits and
injections (p = 0.009); anxiety or other hurdles
related to self-administering the SC injection
(p\ 0.001); burden of hospital visits
(p = 0.057); and flexible administration setting
(p\ 0.001) (Table 2).

In the multinomial logistic regression anal-
ysis for in-hospital IV infusion versus self-ad-
ministered SC injection, current frequency of
hospital visits (once every 1–4 weeks vs. once
every 2 or 3 months; odds ratio [OR] 2.218, 95%
CI 1.067–4.610), anxiety or other hurdles rela-
ted to self-administered SC injection (OR 6.165,
95% CI 3.766–10.093), and flexible administra-
tion setting (OR 0.401, 95% CI 0.253–0.636)
were significantly associated with a preference
for treatment mode (Fig. 2).

In the multinomial logistic regression anal-
ysis for in-hospital SC injection versus self-ad-
ministered SC injection, current frequency of
hospital visits (once every 1–4 weeks vs. once
every 2–3 months, OR 4.735, 95% CI
2.271–9.872), age (for\40 years vs. C 60 years;
OR 0.120, 95% CI 0.023–0.640), anxiety or
other hurdles related to self-administered SC
injection (OR 6.026, 95% CI 3.763–9.648), and
flexible administration setting (OR 0.445, 95%
CI 0.283–0.699) were significantly associated
with a preference for treatment mode (Fig. 2).

Difference Between bDMARD Current
and Preferred Treatment Mode

Among patients currently receiving bDMARDs
by in-hospital IV infusion, in-hospital SC
injection, and self-administered SC injection,
68.0, 71.2, and 94.0%, respectively, did not
report a discrepancy between their current and
preferred treatment mode of bDMARD (Fig. 3).
The most common reason for not changing the
current treatment mode (across all current
bDMARD treatment modes) was lack of dissat-
isfaction with the current treatment mode
(Fig. 4). The proportion of patients feeling anx-
ious that the drug’s effect was likely to be lost if
the treatment mode was changed was greater
among those currently receiving in-hospital IV
infusion. The proportion who responded that
the current treatment mode fit their current
lifestyle was greater among those currently
receiving self-administered SC injection.

The proportions of patients with a gap
between their current and preferred treatment
mode were 32.0% for in-hospital IV infusion,
28.8% for in-hospital SC injection, and 6.0% for
self-administered SC injection (Fig. 3). The most
common reasons for preferring but not receiv-
ing in-hospital IV infusion were ‘‘healthcare
cost may increase upon switching’’ (4/10) and
‘‘RA status is good’’ (3/10) (Fig. 5). The major
reasons for desiring but not receiving in-hospi-
tal SC injection were ‘‘physician does not rec-
ommend a treatment mode change’’ (14/30)
and ‘‘RA status is good’’ (11/30) (Fig. 5). The
major reasons given for desiring but not
receiving self-administered SC injection were
‘‘patient is unsure of ability to self-administer
the drug appropriately’’ (8/17) and ‘‘physician
does not recommend a treatment mode
change’’ (5/17) (Fig. 5).

Willingness to Change bDMARD
Treatment Mode in the Future

A total of 7.0% (28/400) responded that they
did not wish to change treatment mode; that is,
93.0% (372/400) responded that they would
change their treatment mode in the future for
various reasons (Fig. 6). The most frequent
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reasons given for a change in current treatment
mode were ‘‘switching recommended by a
medical professional (e.g., physician or nurse)’’
and ‘‘change of RA symptoms (improved or
worsened).’’ Patients whose current treatment
mode was self-administered SC injection were
more willing to change their treatment mode
for the following reasons: ‘‘patient age
increased,’’ ‘‘change of RA symptoms (improved
or worsened),’’ and ‘‘new drug released’’.

Effect of COVID-19 on the Frequency
of Hospital Visits and Changes
in Treatment Mode

Among all patients, 18.8% (75/400) reduced
their frequency of patient visits to the hospital
for RA management because of the spread of
COVID-19 (see ESM Fig. S1a). Further, 2.0% (8/
400) of patients indicated that they wished to
change their treatment mode immediately,
12.3% (49/400) wanted to change it in the
future, and 3.0% (12/400) had already changed
their treatment mode for this reason (see ESM

Fig. 2 Factors affecting selection of preferred bDMARD treatment mode. CI Confidence interval, J-HAQ Japanese version
of the Stanford Health Assessment Questionnaire
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Fig. S1b). Further, 97.0% (388/400) of these
patients with reduced frequency of visits indi-
cated that they had not changed treatment
mode because of COVID-19 (see ESM Fig. S1b).

The proportion by treatment mode was 97.3%
(73/75) for those with in-hospital IV infusion,
91.5% (54/59) for in-hospital SC injection, and

Fig. 3 Percentages of preferred bDMARD treatment mode by current treatment mode. Number of patients is indicated in
parentheses

Fig. 4 Reasons for not changing the current treatment mode of bDMARD. Patients could select multiple answers. RA
Rheumatoid arthritis
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Fig. 5 Reasons why patients did not receive their preferred treatment mode by treatment mode preference. Patients could
select multiple answers

Fig. 6 Reasons for changing treatment mode of bDMARD in the future. Patients could select multiple answers
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98.1% (261/266) for self-administered SC
injection.

DISCUSSION

In this web-based survey, we found that a
higher current frequency of hospital visits and
anxiety or other hurdles related to self-admin-
istered SC injection were significant patient
background factors for a preference for in-hos-
pital IV infusion and in-hospital SC injection,
and younger age for a preference for in-hospital
SC injection, over self-administered SC injec-
tion. Conversely, a flexible administration set-
ting was a significant patient-related factor for a
preference for self-administered SC injection.
Many patients reported that they were already
receiving their preferred treatment mode.
However, more than 90% of patients responded
that they would like to change their treatment
mode of bDMARD in the future if recom-
mended to do so by a medical professional, or
due to aging or a change in RA symptoms. These
findings suggest that changes in patient back-
ground which affect the preferred treatment
mode should be considered in decision-making
for RA therapy with bDMARDs.

In this survey, the percentage of patients by
current bDMARD treatment mode was 18.8%
for in-hospital IV infusion, 14.8% for in-hospi-
tal SC injection, and 66.5% for self-adminis-
tered SC injection. Compared with the USA, the
proportion of patients using IV infusion was
higher in this survey, but similar to that in the
EU [9].

Among patient background factors, a higher
current frequency of hospital visits and anxiety
or other hurdles related to self-administered SC
injection contributed to patients’ preferences
for in-hospital IV infusion and in-hospital SC
injection. Patients who do not experience any
challenges in attending hospital appointments
and/or have anxiety or other hurdles related to
self-administered SC injection tend to prefer
hospital-based administration of bDMARDs.
Among patients currently receiving in-hospital
IV infusion, 68.0% expressed anxiety or other
hurdles related to self-administered SC injec-
tion, as did 72.9% of those currently receiving

in-hospital SC injection (data not shown).
These findings emphasize the importance of
communication between patients and physi-
cians about anxiety and other hurdles related to
self-injection.

With regard to self-administered SC injec-
tion, the major patient background factor that
affected patient preference for this mode was its
flexible administration setting. A second factor
associated with a greater preference for self-ad-
ministered SC injection over in-hospital SC
injection was younger age (\40 years compared
with C 60 years). A 2008 study of patient pref-
erences among three groups of TNFi-naı̈ve
patients receiving three TNFis found that, as in
our present study, older patients were more
likely to prefer in-hospital dosing, whereas non-
elderly adults were more likely to prefer self-
administration [11]. Our present findings also
suggest that young adult patients and patients
with time limitations due to employment, aca-
demic practice, or parenting/caregiving com-
mitments would prefer self-administered SC
injection, due to its minimization of hospital
visit frequency and freedom to choose the time
and place of administration.

Many patients did not report a discrepancy
between their current and preferred treatment
mode. Reasons included general satisfaction
with the current treatment mode and the
opinion that the current treatment mode fit
their current lifestyle. The proportion of
patients reporting that their current treatment
mode fit their current lifestyle was higher in
patients receiving self-administered SC injec-
tion. Moreover, patients currently receiving
bDMARDs via in-hospital IV infusion reported
anxiety over whether the drug’s effect would be
lost if the treatment mode were changed. In
other words, patients receiving in-hospital IV
infusion of a bDMARD tended to focus on the
effectiveness of the medication, whereas those
receiving self-administered SC injection were
influenced by the relationship between their
treatment mode and lifestyle.

In contrast, 32.0% of patients currently
receiving in-hospital IV infusion, 28.8% receiv-
ing in-hospital SC injection, and 6.0% receiving
self-administered SC injection reported a dis-
crepancy between their current and preferred
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treatment mode. The primary reasons patients
were unable to receive their preferred treatment
mode were as follows: patients who preferred
in-hospital IV infusion were concerned that the
change would result in higher healthcare costs;
patients who preferred in-hospital SC injection
were concerned that their physician would not
recommend a change in treatment mode; and
those who preferred self-administered SC
injection were anxious about being unable to
administer the treatment appropriately, and
were concerned that their physician would not
recommend the treatment mode change. We
suggest that better communication between
physicians and patients on treatment mode
selection might likely alleviate such concerns
and increase the proportion of patients receiv-
ing bDMARDs via their preferred route of
administration.

We also investigated the possibility of future
bDMARD treatment mode changes. While
many patients reported no discrepancy between
their current and preferred mode, [ 90% also
reported that they might want to change their
mode in the future following a recommenda-
tion to do so by a medical professional, or due
to aging or a change in RA symptoms. More
than one half of the respondents wanted to
change their treatment mode if their RA symp-
toms changed. This rate was higher among
those using self-administered SC injection than
the other two modes. Accordingly, these
patients may be willing to receive treatment at a
hospital if their symptoms worsen. Regardless of
the current treatment mode, more than one
half of respondents in this study were willing to
change their treatment mode if recommended
to do so by a medical professional. This result is
thought to reflect the very high dependency of
most RA patients on their medical professional
when deciding on treatment modes [16]. In
addition, a higher percentage of patients who
used self-administered SC injection than those
who used other modes indicated that they
would like to change their method of adminis-
tration ‘‘when patient age increased.’’ This
finding supports a previous finding that elderly
people preferred their treatment to be admin-
istered by healthcare providers [11], and sug-
gests that patients feel anxious about

continuing self-administered SC injection as
they age. It is therefore necessary to confirm
whether patients who are self-administering
their medication are willing to change this
treatment mode as they age. Ensuring that
changes in patient preference are not over-
looked requires the implementation of SDM in
daily practice as a suitable means for both
physicians and patients to reach consensus and
improve treatment satisfaction [17].

This survey was carried out between October
and November of 2020. The spread of COVID-
19 infection during that period may have
affected the selection of and preference for
treatment mode among patients with RA. When
surveyed on this topic, 97% of patients
responded that their treatment mode had not
changed, and 85.8% did not wish to change
their treatment mode at the time of the survey
or in the future. This result suggests that this
survey was hardly affected by COVID-19.

Limitations

This web-based survey has several limitations.
First, the survey was limited to respondents who
had internet access, raising concerns about bias
in age groups given that elderly patients have
lower internet usage than non-elderly patients
[18]. However, mean patient age in this survey
was similar to those reported in large observa-
tional studies in Japan [19–21]. In addition,
mean disease duration was also similar to those
reported in the above studies [19–21]. Second,
we were unable to assess disease activity by
physical examination or laboratory investiga-
tion, and therefore did not assess the Disease
Activity Score 28 (DAS28). In addition, we did
not include Routine Assessment of Patient
Index Data 3 (RAPID3) items. Instead, we used
the J-HAQ instrument, whose use in measuring
functional status in RA patients is validated
[15]. Third, approximately 25% of patients with
spondyloarthritis were reported to have exten-
ded their dosing intervals or to have discon-
tinued bDMARD therapy during the COVID-19
pandemic [22]; however, we did not evaluate
dosing intervals in this study.
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CONCLUSIONS

Selection of treatment mode in patients receiv-
ing bDMARDs for RA is affected by the fre-
quency of current hospital visits, as well as age,
flexible administration setting, and anxiety or
other hurdles regarding self-injection. Of note,
while many patients reported already receiving
a favorable treatment mode,[ 90% wanted to
change to a different mode in the future if rec-
ommended to do so by health professionals, or
if required by aging or a change in RA symp-
toms. During long-term RA treatment with
bDMARDs, patient preferences for treatment
mode following a change in their background
should always be confirmed through physi-
cian–patient communication. SDM is effective
for determining the patients’ preferred treat-
ment mode of bDMARD, and is expected to
become standard practice.
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