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SARS-COV-2 vaccine acceptance in patients with rheumatic diseases: a cross-sectional
study
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ABSTRACT
Objectives: To evaluate severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccine accep-
tance among patients with rheumatic diseases (RMD).
Methods: All rheumatology patients attending a large suburban health network were invited to participate
in an anonymized online survey. The primary outcome of interest was SARS-COV-2 vaccine acceptance.
Results: The mean (SD) age of respondents (n = 641) was 52.7 (15.1) years and 74.4% (n = 474) were
female. Sixty-five percent were willing to have a SARS-COV-2 vaccine, while 34.4% were vaccine-hesitant
(unwilling or undecided). On multivariate analysis, vaccine acceptance was associated with smoking (OR:
2.25[95% Cl: 1.22-4.15; p = .009]), history of malignancy (OR: 2.51 [95% Cl: 1.19-5.26; p = .015]), influenza
or pneumococcal vaccination in the preceding year (OR: 2.69 [95% Cl: 1.78-4.05; p < .001]) and number of
COVID-Safe measures practiced (OR: 1.54 [95% Cl: 1.05-2.26; p = .027]). Vaccine acceptance correlated
with positive beliefs regarding vaccine efficacy (r = 0.40; p < .001) and safety (r = 0.36; p < .001). Vaccine
acceptance correlated negatively with concerns regarding side-effects (r = —0.30; p < .001) and vaccine-
associated RMD flare (r = —0.21; p < .001). In vaccine-hesitant respondents, 39.2% were more likely to
accept vaccination if given a choice of which vaccine they receive and 54.5% if their rheumatologist
recommended it. Twenty-seven percent of patients on immunomodulators were willing to withhold
medications while 42.1% were willing if advised by their rheumatologist.
Conclusion: SARS-COV-2 vaccine hesitancy is prevalent amongst RMD patients and associated with
concerns regarding vaccine safety, efficacy, side effects and RMD flare. Clinician recommendation, vaccine
choice and communications targeting patient concerns could facilitate vaccine acceptance.
Significance and Innovations
® Vaccine hesitancy is prevalent in RMD patients
® Vaccine acceptance is associated with beliefs regarding vaccine safety and efficacy and concerns
regarding RMD flare and vaccine-associated side effects
® Vaccine choice and clinician recommendation have the potential to improve vaccine acceptance in
patients who are hesitant
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Introduction

Patients with rheumatic diseases (RMD) have faced significant
challenges during the coronavirus disease 2019 (COVID-19)
pandemic, including concerns regarding their risks of acquir-
ing SARS-COV-2 infection, having a poorer outcome from
SARS-COV-2 infection, disruptions to their usual care, and
medication shortages.'~

The epidemiology of SARS-COV-2 infections in RMD
patients has been the subject of extensive research.*> The
varied findings of these studies are a reflection of heterogeneity
in study designs and patient populations, and are confounded
by risk mitigation strategies instituted by patients and clini-
cians. While some data have been reassuring, concerns remain
regarding the risks posed by RMD and associated immunomo-
dulatory therapies, given the wealth of historical data to sup-
port such concerns.*” Further uncertainty relates to the risk:
benefit of continuation vs. interruption of immunomodulatory
therapies at the time of vaccination.®’

The rapid development of effective SARS-CoV-2 vaccines
have brought with it the possibility of a return to normality
through case prevention, countered by the challenge of vaccine
hesitancy. SARS-COV-2 vaccine acceptance in the general
population has previously been reported at 71.5% in one multi-
national survey and at 85% in an Australian survey conducted
during the first wave of the pandemic in 2020."7'* In patients
with RMDs, SARS-COV-2 vaccine acceptance has been
reported between 54-82%.'>'*

The vaccine hesitancy model is described as being influ-
enced by confidence, complacency and convenience.””"”
Assessing the factors that influence vaccine hesitancy in spe-
cific populations is fundamental for developing a targeted com-
munication strategy to encourage vaccine acceptance. In
a multinational survey of RMD patients, SARS-COV-2 vaccine
acceptance was associated with age, fear, previous vaccine
acceptance and specialist advice."> The impact of these and
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other factors may differ across countries that have had varying
success in controlling the pandemic, and this data is lacking in
RMD patients in Australia, where public health measures have
resulted in low national case burden and mortality, permitting
late commencement of national vaccine rollout.

In this study, performed at the commencement of the
national SARS-COV-2 vaccination rollout, we aimed to assess
the acceptance of the SARS-COV-2 vaccination in Australian
RMD patients, the factors contributing to vaccine acceptance,
and the willingness to withhold immunomodulatory therapies
to improve vaccine response. We also assessed the impact of
the Australian Rheumatology Association’s SARS-COV-2
Vaccine Patient Information Sheet on vaccine acceptance.

Methods
Study design

Monash Health is a large health care network in the South
East of Melbourne, Australia which serves a population of
over 1.5 million people and provides >10,000 rheumatology
outpatient services per year. All patients aged 18 years and
over who were patients of rheumatology clinics at Monash
Health over a 24-month period (n = 3451) were invited to
participate in a de-identified cross-sectional survey regarding
SARS-COV-2 vaccination (Supplementary material). The
survey was reviewed and revised by four specialist clinicians
and three patient research partners to optimize content valid-
ity and feasibility. The survey invitation was sent via short
message service (SMS) in February 2021, coinciding with the
commencement of the SARS-COV-2 vaccination rollout in
Australia, and was conducted electronically via the Survey
Monkey platform. Responses were collated over a one-week
period.

Consenting patients completed an initial survey, followed
by provision of the Australian Rheumatology Association
(ARA) Patient Information Sheet (PIS) on SARS-COV-2 vac-
cination, and completion of a post-information survey.
Following an introductory statement outlining the aims of
the survey, patients were asked to proceed with the survey if
they consented for their de-identified responses to be used for
research purposes. All patients had the option of proceeding
directly to the information sheet without participating in the
survey. This study was approved by the Human Research
Ethics Committee at Monash Health as a quality improvement
project (Approval number: RES-21-0000126Q-73547).

Patient survey

The primary outcomes of interest were the prevalence of
SARS-COV-2 vaccine acceptance and the factors influencing
it. Analyses were conducted on respondents who answered this
primary research question. Secondary outcomes were patient
perceptions of withholding immunomodulatory therapy to
optimize vaccine response, the impact of vaccine choice and
clinician recommendation on vaccine acceptance in vaccine-
hesitant patients, the percentage of patients who had received
SARS-COV-2 vaccination information, and the impact of the
SARS-COV-2 PIS on vaccine acceptance.
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Exposures for the primary outcomes and patient willingness
to withhold immunomodulatory therapy included age, sex,
ethnicity, level of education, employment, RMD diagnosis
and immunomodulatory therapies, disease duration, presence
of poor prognostic factors for SARS-COV-2 infection, previous
vaccine acceptance, adherence to COVID-Safe practices (i.e.
hand hygiene, mask usage and social distancing) and patient
beliefs. Patient beliefs regarding vaccine safety, vaccine efficacy,
immunosuppressed status, concern regarding RMD flare and
concern regarding SARS-COV-2 infection were assessed on
a 5-point Likert scale of agreement (strongly disagree to
strongly agree).

Patients who responded that they were undecided or unwill-
ing to have a SARS-COV-2 vaccine were classified as vaccine-
hesitant and were assessed on a 5-point Likert scale for the
impact of factors that may optimize vaccine acceptance,
namely vaccine choice and specialist or GP recommendations
regarding vaccination.

Patients were asked if they had previously received informa-
tion regarding the SARS-COV-2 vaccine and from which
sources. A post-PIS survey assessed whether the information
sheet was helpful, if it addressed all patient concerns, and
whether it contributed to vaccine acceptance. Patients were
invited to report unaddressed concerns in a free-text response.

Statistical analysis

Descriptive methods were used to report measures of central
tendencies, distributions and frequencies for all exposures and
outcomes.

Univariate analysis using chi-squared tests and odds ratios
were used to assess associations between the exposures of
interest (other than patient beliefs) and the primary outcome
of vaccine acceptance (accepting vs. hesitant). Similar analysis
was used to assess associations between the exposures of inter-
est (other than patient beliefs) and the secondary outcome of
willingness to withhold immunomodulatory therapy to
improve vaccine response (willing or willing if advised vs.
unwilling). Multivariate analysis was performed on exposures
that were of statistical significance (p < .05). Pearson’s r was
used to assess for correlations between the strength of patient
beliefs and vaccine acceptance (accepting, undecided, or
unwilling), and between the strength of patient beliefs and
willingness to withhold immunomodulatory therapy (willing,
willing if advised, or unwilling).

No power calculations were performed for this observa-
tional cross-sectional analysis. Statistical analyses were con-
ducted using SPSS v.23.0 (IBM Corp., Armonk, NY, USA).

Results
Patient characteristics

There was an 18.6% response rate to the survey, with 641/3451
patients addressing the primary outcome of interest (Table 1).
The mean (SD) age of respondents was 52.7 (15.1) years and
74.4% (n = 474) were female. The most common ethnicities
were White 71.4% (n = 457) and Asian 17.5% (n = 112). A third
of respondents (n = 215) reported their highest level of
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Table 1. Baseline demographics.

Patients intending to  Vaccine-hesitant patients  p-Value (t-test or chi-square

All respondents have the vaccine (Undecided or No) test or Fisher exact test)
Respondents n (%) 417/641 (65.1) 222/641 (34.4)
Age (years) 52.7 (£15.13) 53.5 (£14.81) 51.0 (+15.60) .044
Female 474/637 (74.4) 302 (72.6) 172 (77.8) 154
Race
White 457/640 (71.4) 289 (69.5) 168 (76.0) .049
Asian 112/640 (17.5) 84 (20.2) 28 (12.7) .015
Prefer not to say 9/640 (1.4) 9(1.4) 2 (0.9) 507
Highest level of education
Primary school or lower 12/638(1.9) 10 (2.4) 2 (0.9) 233
High school 215/638 (33.7) 141 (33.8) 74 (33.5) 933
Certificate 106/638 (16.6) 65 (15.6) 41 (18.6) 338
Diploma 118/638 (18.5) 71 (17.0) 47 (21.3) .189
Bachelor degree 99/638 (15.5) 67 (16.1) 32 (14.5) .598
Post-graduate degree 69/638 (10.8) 52 (12.5) 17 (7.7) .064
Prefer not to say 19/638 (3.0) 11 (2.6) 8 (3.6) 487
Employment
Student 17/636 (2.7) 11 (2.6) 6 (2.7) 1.000
Employed 301/636 (47.2) 196 (47.0) 105 (47.5) 934
Unemployed 86/636 (13.5) 53(12.7) 33 (14.9) 434
Retired 198/638 (31.0) 138 (33.1) 60 (27.1) 123
Prefer not to say 36/638 (5.6) 19 (4.6) 17 (7.7) .102
Diagnosis
Any RMD 549/599 (91.7) 353 (91.2) 196 (92.5) .600
Inflammatory arthritis 202/607 (33.3) 134 (34.1) 68 (31.8) .562
Systemic Lupus 109/607 (18.0) 70 (17.8) 39 (18.2) .899
Erythematosus
Systemic Sclerosis 67/607 (11.0) 47 (12.0) 20 (9.3) 326
Vasculitis 37/607 (6.1) 22 (5.6) 15 (7.0) 487
Ankylosing Spondylitis 36/607 (5.9) 24 (6.1) 12 (5.6) 803
Other 98/607 (16.1) 56 (14.2) 42 (19.6) .085
Prefer not to say 8/607 (1.2) 6 (1.5) 2 (0.9) 719
Disease duration (years) 11.0 (£11.32) 11.4 (£11.59) 10.8 (£10.33) .283
Medications
Prednisolone 273/588 (46.4) 172 (44.9) 101 (49.3) 312
Hydroxychloroquine 175/571 (30.6) 111 (29.2) 64 (31.8) S11
Methotrexate 136/571 (23.8) 94 (24.7) 42 (20.9) 298
Mycophenolate 57/571 (10.0) 38 (10) 19 (9.5) 833
Azathioprine 36/571 (6.3) 20 (5.3) 16 (8.0) .200
Sulfasalazine 41/571 (3.0) 9(24) 8 (4.0) 273
Leflunomide 14/571 (2.2) 7 (1.8) 7 (3.5) 220
Tacrolimus 10/571 (1.6) 8 (2.1) 2 (1.0) 328
TNF Inhibitor 76/571 (13.3) 48 (12.6) 28 (13.9) .659
Any b/tsDMARD 120/571 (21.0) 74 (19.5) 46 (22.9) 334
Number of Medications 1.3 (£1.02) 1.26 (£1.00) 1.36 (£1.05) 246
Co-Morbidities 353/611 (55.1) 226 (56.5) 127 (60.2) .380
Hypertension 154/611 (25.2) 106 (26.5) 48 (22.7) 310
Obesity 100/611 (16.4) 56 (14) 30 (14.2) 941
Lung disease 86/611 (14.1) 63 (15.8) 37 (17.5) 571
Heart Disease 65/611 (10.6) 43 (10.8) 22 (10.4) 902
Type Il Diabetes 58/611 (9.5) 37 (9.3) 21 (10.0) 778
Smoking 55/611 (9.0) 24 (6.0) 31 (14.7) <.001
Malignancy 33/611 (5.4) 16 (4.0) 17 (8.1) .035
Chronic Kidney Disease 26/611 (4.3) 17 (4.3) 9 (4.3) 993
Stroke 15/611 (2.5) 9(23) 6 (2.8) 784
Pregnancy 4/611 (0.7) 2 (0.5) 5(0.9) 612
Sickle cell Disease 1/611 (0.2) 1(0.3) 0 (0.0) 1.000
Solid organ transplant 2/611 (0.3) 1(0.3) 1(0.5) 1.000
Prefer not to say 10/611 (1.6) 7 (0.7) 3(0.3) 332
Number of Co-morbidities 1.6 (+0.49) 1.58 (+0.50) 1.61 (+0.389) .079
Influenza or Pneumococcal Vaccine in the past 468/617 (75.9) 338 (84.1) 130 (60.5) <.001
12 months
Prefer not to say 5(0.8) 2 (0.5) 3(1.4) 350
Adherence to COVID-Safe Practices 615/623 (98.7) 402 (99.3) 213 (97.3) 136
Prefer not to say 3(0.5) 1(0.2) 2(0.9) 722
Mean no. of COVID-Safe practices adhered to (hand 2.9 (+0.46) 2.9 (+0.37) 2.77 (£0.59) <.001

hygiene, mask wearing, social distancing)

education as high school, and 47.2% were currently employed  sclerosis (11.0%). Mean (SD) disease duration was 11.0 (£11.3)
(n =301). years. The most commonly reported immunomodulatory

The most common diagnoses were inflammatory arthritis therapies were prednisolone (46.4%), hydroxychloroquine
(33.3%), systemic lupus erythematosus (18.0%), and systemic  (30.6%), and methotrexate (23.8%). Twenty-one percent of



respondents were using a biological disease modifying anti-
rheumatic drug or a targeted synthetic disease modifying anti-
rheumatic drug (b/tsDMARD).

Poor prognostic factors for SARS-COV-2 infection were
reported by 55.1% (n = 353) of respondents, with the most
common being hypertension (25.2%) and obesity (16.4%). The
mean number of co-morbidities was 1.6 (+0.49).

Influenza or pneumococcal vaccination in the last 12 months
was reported by 75.9% (n = 468) of respondents. Adherence to
COVID-Safe practice including hand hygiene, mask wearing and
social distancing was reported by 98.7% (n = 615) of participants.

The prevalence of missing data was <5% except for the
following variables: patient diagnosis (5.3%), medication data
(9.4%), willingness to withhold medications (5.3%), patient
beliefs (6.6%), and previous receipt of vaccination information
(8.9%). Missing data were not imputed.

In the pre-information survey, the Likert scale questions
examining patient beliefs had a Cronbach-alpha value of 0.60
which suggests a low value for internal consistency. In com-
parison, the Likert scale questions in the post-information
survey had a Cronbach-alpha value of 0.85 which had
a higher level of internal consistency.

Factors associated with vaccine acceptance

Sixty-five percent of patients seen in the rheumatology clinic
(n = 417) were willing to have the COVID-9 vaccine, while
34.4% (n = 221) were vaccine hesitant (Table 1).

On univariate analysis, acceptance was associated with age
(OR: 1.01 [95% CI: 1.00-1.02; p = .045]), Asian ethnicity (OR:
1.74 [95% CI: 1.09-2.79; p = .020)], smoking (OR: 2.70 [95%
CI: 1.54-4.73; p = .001]), past history of malignancy (OR: 2.10
[95% CI: 1.04-4.25; p = .039]), receipt of vaccination in the
preceding year (OR: 3.45 [95% CI: 2.36-5.06; p < .001]), and
the number of COVID-Safe measures practiced (OR: 1.84 [95%
CI: 1.28-2.64; p = .001]). There were no statistically significant
associations with gender, level of education, employment,
RMD diagnosis or duration, comorbidities or the number or
type of immunomodulators. Female respondents and respon-
dents with a post-graduate education were numerically more
likely to be vaccine hesitant, however this did not reach statis-
tical significance (Table 1).

Following multivariate analysis, smoking (OR: 2.25 [95%
CL: 1.22-4.15; p = .009]), history of malignancy (OR: 2.51
[1.19-5.26; p = .015]), vaccination in the preceding year (OR:
2.69 [95% CI: 1.78-4.05; p < .001]) and the number of COVID-
Safe measures practiced (OR: 1.54 [95% CI: 1.05-2.26;
p = .027]) remained statistically significant.

There was a strong correlation between beliefs regarding vac-
cine safety and vaccine efficacy (r = 0.82; p < .001). Vaccine
acceptance correlated both with positive beliefs regarding vaccine
safety (r = 0.36; p < .001) and vaccine efficacy (r = 0.40; p < .001).
There was a weak negative correlation between vaccine accep-
tance and concerns regarding a vaccine-associated flare in RMD
(r = -0.21; p < .001) and concerns regarding vaccine side effects
(r =-0.30; p <.001). There were no correlations between vaccine
acceptance and patient perception regarding their degree of
immunosuppression (r = 0.06; p = .094) or concerns about risk
of acquiring SARS-COV-2 (r = 0.31; p < .310).
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Potential modifiers for vaccine acceptance in hesitant
patients

Among vaccine-hesitant respondents (n = 222), 39.2% strongly
or somewhat agreed that being given a choice regarding which
vaccine they received would increase their vaccine acceptance.
(Figure 1) The impact of clinician recommendation was larger,
with 54.5% and 43.4% of respondents respectively strongly or
somewhat agreeing that a recommendation to have the vaccine
from their rheumatologist or GP would increase their vaccine
acceptance.

Patient willingness to withhold immunomodulators to
optimize vaccine response

Of the patients who were on immunomodulators and
responded to this question (n = 523), 27.0% were willing to
withhold medications and accept the risk of a flare of their
RMD while a further 42.1% were willing to withhold their
immunomodulators if advised to do so by their rheumatolo-
gist. Thirty one percent of patients were unwilling to withhold
their immunomodulators. (Table 2) Retired and unemployed
respondents were numerically more likely to be willing to
withhold their immunomodulatory therapy, but this was not
statistically significant.

Statistically significant associations with willingness to with-
hold immunomodulators were the use of any b/tsDMARD,
SARS-COV-2 vaccine acceptance, and adherence to COVID-
Safe practices (p < .05). (Table 2) On multivariate analysis, the
odds ratios for willingness to withhold immunomodulators was
1.78 [95% CI: 1.07-2.97; p = .030]) in patients on b/tsDMARDs
and 1.78 [95% CI: 1.18-2.67; p = .006]) in patients who were
accepting of the SARS-COV-2 vaccine. There was no significant
association with methotrexate use (p = .377). There were no
significant correlations between patient beliefs and willingness
to withhold immunomodulators.

SARS-COV-2 vaccine patient information sources

82.8% (n = 519) of respondents had not received any formal
information about the SARS-COV-2 vaccine at the time of
survey. The most common sources of information regarding
SARS-COV-2 vaccination were the news (56.3%), government
(52.4%), social media (35.9%), and internet searches (29.1%).

Australian rheumatology association SARS-COV-2 patient
information sheet (PIS)

The response rate for the post-PIS survey was 52.1% (n = 360/
691). Of the respondents, 78.6% agreed/strongly agreed that the
PIS was helpful, and 66.4% agreed/strongly agreed that the PIS
addressed all their concerns. In addition, 53.6% reported they
were more likely to get the vaccine as a result of receiving the PIS.

Patient concerns that were not adequately addressed by the
PIS were summarized into themes and included: further infor-
mation on safety (n = 67), interactions with medications
(n = 14), further information on efficacy (n = 12), the logistics
of the vaccine rollout (n = 11), information regarding vaccine
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Figure 1. Potential modifiers for vaccine-hesitant patients.

choice (n = 10), information regarding RMD flare (n = 8) and
safety in pregnancy (n = 3).

Discussion

The key findings of this study of vaccine acceptance in RMD
patients, undertaken in a region with low community transmis-
sion, are a high prevalence of SARS-COV-2 vaccine hesitancy.
Increased SARS-COV-2 vaccine acceptance in patients who
received the influenza or pneumococcal vaccine in the preceding
12 months, practiced other COVID-Safe practices, and believed
that the SARS-COV-2 vaccine is safe and effective, provides
pointers to addressable factors through which to increase vac-
cine acceptance. Importantly, advice from clinicians and being
offered vaccine choice also have the potential to increase vaccine
acceptance. While it is not yet clear that such advice will be
necessary, a majority of RMD patients were willing to withhold
their immunomodulatory therapy in order to enhance vaccine
response, particularly if advised by their treating rheumatologist.

The uptake of vaccinations in RMD cohorts has historically
been suboptimal.'>'®?® There is data to suggest that accep-
tance of the influenza vaccine may have increased during the
COVID-19 pandemic.'® In this study, we found that two-thirds
of RMD patients were willing to have the SARS-COV-2 vaccine
while one third were hesitant. These findings are in stark
contrast to the 85-90% acceptance reported in surveys of the
general Australian population in 2020, a finding which may
reflect specific concerns of RMD patients and the impact of
evolving perceptions regarding vaccine safety.'?

m Neither

Somewhat Disagree  m Strongly Disagree

There has been some variability in reports of vaccine
acceptance in other RMD cohorts. The VAXICOV survey of
1,266 RMD patients found that only 54.2% of patients were
willing to have SARS-COV-2 vaccination, while 32.2% were
uncertain, and 13.6% were unwilling."’ Similar to the
VAXICOV study, we did not find a clear association between
the presence of co-morbidities associated with a poor prog-
nostic outcome with SARS-COV-2 and vaccine acceptance.
There were however novel associations, with smokers and
patients with a history of malignancy being more than twice
as likely to be willing to have the SARS-COV-2 vaccine. In
a smaller Italian survey, 44% of RMD patients were willing,
37% willing if advised, and 17% were unwilling to have the
SARS-COV-2 vaccine.'* The Italian cohort had an unusually
low proportion of female respondents for an RMD cohort
(39%); we did observe a trend toward increased vaccine
hesitancy amongst women in our study. An important factor
to consider in evaluating these data is the difference in SARS-
COV-2 impact between countries, with Italy reporting a 45-
fold cumulative risk of death per capita relative to Australia.*!

The prevalence of influenza and pneumococcal vaccination in
the preceding 12 months was higher than SARS-COV-2 vacci-
nation acceptance. We found that the likelihood of SARS-COV
-2 vaccine acceptance was nearly three-fold higher in this sub-
group, similar to findings in VAXICOV. The vast majority of
our cohort (98.7%) reported adherence to COVID-Safe practices
such as hand hygiene, mask wearing and social distancing, and
there was a significant association between vaccine acceptance
and the number of COVID-Safe measures practiced.
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Table 2. Patient willingness to withhold immunomodulatory therapy.

Patients willing to withhold  Patients unwilling to withhold  p-Value (t-test or chi-square

Respondents, n (%) their immunomodulators their immunomodulators test or Fisher exact test)
Age (years) 52.52 (+14.90) 50.24 (+£15.08) 113
Female 258/360 (71.7) 125/159 (78.6) 187
Male 100/360 (27.8) 34/159 (21.4)
Race
White 264/359 (73.5) 127/162 (78.4) 236
Asian 68/359 (18.9) 27/162 (16.7) 534
Prefer not to say 6/359 (1.7) 4/162 (2.5) 539
Highest level of education
Primary school or lower 5/357 (1.4) 6/162 (3/7) .106
High school 118/357 (33.1) 53/162 (32.7) .940
Certificate 60/357 (16.8) 33/162 (20.4) 962
Diploma 69/357 (19.3) 22/162 (13.6) 11
Bachelor degree 54/357 (15.1) 28/162 (17.3) 532
Post-graduate degree 40/357 (11.2) 15/162 (9.3) 505
Prefer not to say 11/357 (3.1) 5/357 (3.1) 997
Employment
Student 11/357 (3.1) 4/162 (2.5) .700
Employed 167/357 (46.8) 80/162 (49.4) 582
Unemployed 46/357 (59.7) 31/162 (40.3) .063
Retired 111/357 (31.1) 37/162 (22.8) .054
Prefer not to say 22/357 (6.2) 10/162 (6.2) 996
Diagnosis
Any RMD 313/357 (91.5) 144/162 (91.7) 941
Inflammatory arthritis 119/357 (34.8) 41/162 (26.1) .054
Systemic Lupus Erythematosus 55/357 (16.1) 33/162 (21.0) 179
Systemic Sclerosis 40/357 (11.7) 14/162 (8.9) 353
Vasculitis 20/357 (5.8) 15/162 (9.6) 132
Ankylosing Spondylitis 19/357 (5.6) 14/162 (8.9) 161
Other 56/357 (16.4) 25/162 (15.9) .899
Prefer not to say 4/357 (1.2) 2/162 (1.3) 921
Disease duration (years) 11.25 (+11.52) 9.62 (+9.36) 112
Medications
Prednisolone 145/326 (44.5) 75/149 (50.3) 235
Hydroxychloroquine 102/322 (31.7) 41/148 (27.7) 384
Methotrexate 84/322 (26.1) 33/148 (22.3) 377
Mycophenolate 35/322 (10.9) 15/148 (10.1) 810
Azathioprine 19/322 (5.9) 10/148 (6.8) .720
Sulfasalazine 10/322 (3.1) 4/148 (2.7) 811
Leflunomide 6/322 (1.9) 4/148 (2.7) .558
Tacrolimus 5/322 (1.6) 4/148 (2.7) .398
TNF Inhibitor 52/322 (16.1) 16/148 (10.8) 126
Any b/tsDMARD 81/322 (25.2) 24/148 (16.2) .031
Number of Medications 1.38 (+1.04) 1.29 (+0.912) 353
Co-Morbidities 207/338 (61.2) 89/160 (55.6) 233
Hypertension 92/338 (27.2) 35/160 (21.9) 201
Obesity 61/338 (18.0) 29/160 (18.1) .983
Lung disease 57/338 (16.9) 18/160 (11.3) 102
Heart disease 38/338 (11.2) 14/160 (8.8) 396
Type Il diabetes mellitus 33/338 (9.8) 14/160 (8.8) 718
Smoking 30/338 (8.9) 17/160 (10.6) .533
Malignancy 17/338 (5.0) 10/160 (6.3) 574
Chronic kidney disease 15/338 (4.4) 8/160 (5.0) .780
Stroke 8/338 (2.4) 2/160 (1.3) 513
Pregnancy 2/338 (0.6) 1/160 (0.6) 1.000
Sickle cell disease 1/338 (0.6) 0/160 (0.0) 1.000
Solid organ transplant 2/338 (0.6) 0/160 (0.0) 1.000
Prefer not to say 2/338 (0.6) 1/160 (0.6) 1.000
Number of Co-morbidities 1.63 (£0.49) 1.56 (+0.50) 194
Influenza or Pneumococcal Vaccine in the past 342/345 (99.1) 157/159 (98.7) 653
12 months
Adherence to COVID-Safe Practices 342/343 (99.7) 156/160 (97.5) .020
Mean no. of COVID-Safe -practices adhered to (hand 2.91 (+0.35) 2.78 (+0.62) .018
hygiene, mask wearing, social distancing)
Willing to have the SARS-COV-2 Vaccine 253/359 (70.5) 93/162 (57.4) .003

We also found that SARS-COV -2 vaccine acceptance increased ~ seen in Asian countries.'® We did not observe a significant impact
with increasing age and in respondents who identified as Asian, of education on vaccine acceptance.
however these findings were attenuated on multivariate analysis. There were moderate correlations between the likelihood of
The association with age has been reported in larger cohorts of the ~ vaccine acceptance and patient perceptions regarding vaccine
general population, while a higher vaccine acceptance has been efficacy and safety. These findings are consistent with previous
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literature regarding vaccine hesitancy, and are unsurprising given
the accelerated timeline of SARS-COV-2 vaccine development
and media reporting of safety and efficacy data.'"'***** There
was a weaker but significant correlation with concerns regarding
a vaccine-associated flare of RMD and vaccine side effects. The
lack of correlation with patient perception of immunosuppression
and concerns regarding the risk of acquiring SARS-COV-2 may
well relate to the relatively successful suppression of SARS-COV-2
community transmission in Australia.

Among vaccine-hesitant patients, who comprised a third of
our cohort, we observed a substantial potential impact on accep-
tance of physicians recommending vaccination, similar to pre-
vious reports.'” This highlights the key role of the RMD patient’s
physician in supporting SARS-COV-2 vaccination. Further, we
report a novel finding of the impact of vaccine choice in RMD
patients, with 39.2% of vaccine-hesitant patients being more
likely to have a SARS-COV-2 vaccine if they were given
a choice. This survey took place during a period in which main-
stream media discussion of safety concerns regarding some
SARS-COV-2 vaccinations was prevalent.

Potential methods through which to communicate informa-
tion intended to increase vaccine acceptance are many. The mass
dissemination of a PIS is more feasible than an individual dis-
cussion with all patients, and nearly 4/5 patients found the PIS
used here to be helpful. However, a number of respondents felt
that their concerns had not been adequately addressed by the PIS
and were no more likely to have the vaccine as a result. This in
part reflects the complexity of the information that needs to be
communicated and lingering patient concerns regarding vaccine
safety, and highlights the role of individualized advice.

There is overwhelming medical consensus that RMD
patients should receive SARS-COV-2 vaccination. There is,
however, variation in guidance regarding the timing of vacci-
nations relative to the use of immunomodulatory therapy, in
the absence of robust data.””>***” We found that 27.6% of
respondents were willing to withhold their immunomodula-
tory therapy and potentially risk a flare of their underlying
RMD in order to boost their vaccine response. A further 42%
of patients were willing to do so if advised by their rheumatol-
ogist, highlighting again the impact that the treating physician
could have on facilitating this intervention. The predictors of
willingness to withhold immunomodulatory therapy to aug-
ment vaccine response on multivariate analysis were b/
tsDMARD use and SARS-COV-2 vaccine acceptance. There
was a trend toward unemployed and retired respondents being
more likely to be willing to withhold their immunomodulatory
therapy, potentially reflecting the increased impact that a flare
may have on the ability to attend work or school. A third of
patients were unwilling to withhold their immunomodulatory
therapy.

Rates of COVID-19 infection have differed across the world,
potentially contributing to a variation in risk perception and
vaccine hesitancy. An international study conducted by
Lazarus et al. looked at vaccine acceptance across 19 different
countries.”® In China, respondents <50 years old were more
likely to accept vaccination than those >50 years old, in con-
trast to trends in Europe. Higher education increased accep-
tance of vaccination in India, Ecuador, France, Germany and
US, but not in Canada, Spain, and the UK. In India where there

have been high rates of infection, a vaccination survey con-
ducted in February 2021 amongst medical students showed
10.6% vaccine hesitancy, which was linked to concerns regard-
ing vaccine safety and efficacy, and lack of trust in government
agencies.”” A social media analytics study conducted in
September to December of 2020 looked at COVID-19 vaccine
sentiments in Indian citizens. They found only 35% positive
sentiment during this time, with a correlation between an
increase in positive sentiments and an increase in number of
COVID-19 cases throughout the months.”® Taiwan has one of
the lowest rates of COVID-19 infection, reflected in 63.5% of
people perceiving COVID-19 as “not serious,” and only 52.7%
of people willing to receive the vaccine.’’ Australia’s similarly
low rates of COVID-19 infection is a probable contributor to
the complacency in the uptake of vaccines in the first half of
2021.

This the first large study of vaccine acceptance in RMD
patients in a location with low community transmission of
SARS-COV-2, and the findings are particularly relevant for
other countries in which low community transmission has
been achieved. A key strength of this study is the standardiza-
tion of recruitment, with all patients seen at our center invited
to participate. While we did not impute missing data, the
prevalence of missing data was low for most variables.
Limitations of the study design and the resulting potential for
response bias should be recognized in interpreting the findings.
Although our survey was reviewed by specialist clinicians and
patient research partners, no formal validation of measurement
properties was conducted when creating the survey. Responses
may have been biased toward English-speaking patients, or
those with higher medical or technological literacy. Survey
responses regarding the impact of a PIS are subject to addi-
tional response bias. We also relied on self-reported data for all
exposures and outcomes, which may have resulted in misclas-
sification bias. Finally, the non-significance of some associa-
tions should be interpreted in the context of a lack of sample
size calculation. Larger studies would be important to confirm
the significance of our findings and our findings may not be
relevant to countries with a high incidence of SARS-COV-2
community transmission.

Conclusion

SARS-COV-2 vaccine hesitancy is prevalent amongst RMD
patients in a community with low rates of SARS-COV-2 trans-
mission. There is a significant need for increasing levels of educa-
tion regarding vaccine safety, vaccine efficacy and the risk of
RMD flare. Clinician recommendation and vaccine choice have
the potential to increase vaccination uptake in hesitant patients.
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