SARS-CoV-2 vaccine hesitancy among patients
with rheumatic and musculoskeletal diseases: a
message for rheumatologists

diseases, vasculitis, myositis, antiphospholipid syndrome,
and miscellaneous rare diseases including mixed connective
tissue disease, Behçet’s disease, adult-
onset Still’s disease
and IgG4-
related disease (online supplemental figure 1).
Clinical and demographic features as well as willingness to
receive COVID-19 vaccine according to specific RMDs are
shown in online supplemental table 1. Acceptance to receive
COVID-19 vaccine was reported by 284 (82.3%) of 345
HCs and 344 (54.9%) of 626 patients with RMDs, which
is a lower proportion in comparison with a smaller RMD
cohort from Lombardy, a region more severely affected by
SARS-CoV-2 pandemic compared with Lazio.5 Multivariable
analysis confirmed that patients with RMDs were less willing
to receive COVID-19 vaccine compared with HCs (table 1),
although they were more likely to perceive themselves at
risk of becoming infected with SARS-CoV-2 and developing
a severe COVID-19. No differences emerged concerning fear
of adverse events (AEs) or distrust for vaccines. Patients with
RMDs did not show a generalised hostility to immunisation
practices as they had mostly received vaccines against pneumococcus and influenza in the past. Of note, patients with RMDs
refusing vaccination would be significantly more willing than
HCs to reconsider their decision if more medical education
was provided (table 1).
Among patients with RMDs, individual variables significantly associated with willingness to receive the COVID-19
vaccine included older age (p=0.0009) and male sex
(p=0.0009), a finding not unexpected because the risk of
developing severe COVID-19 is higher for elderly men who
might consequently be more inclined to vaccinate.6 As previously reported,5 acceptance of vaccination was associated with
higher levels of education, whereas neither comorbidities nor
ongoing immune suppressive therapy had any effect (online
supplemental table 1). Interaction tests did not reveal a more
pronounced willingness in specific subgroups of patients with

SARS-CoV-2 vaccines appear to be the most promising strategy
for fighting the virus and protecting also those who might be
at higher risk of severe COVID-19, such as patients with rheumatic and musculoskeletal diseases (RMDs). However, vaccine
hesitancy might greatly impair the possibility to reach herd
immunity and curtail the virus.1 2 As underlined by some studies
performed before vaccine availability, a non-negligible proportion of subjects among the general population would have
refused vaccination against COVID-19.3 4
During the first weeks of the ongoing vaccination campaign,
we proposed an online survey to adult patients with RMDs
residing in the Lazio region followed up at our tertiary referral
centre in Rome, Italy. Healthy controls (HCs) were recruited
using the ‘best friend’ system. Participants had to report on
eight different domains with two possible answers: ‘yes’ or ‘no’
(table 1).
Only for the item ‘Willingness to receive COVID-19 vaccination’, answers were ‘yes’ or ‘no/don’t know’, with the possibility
to give an explanation in case of a negative answer.
For statistical analyses, Mann-Whitney test, χ2 test and multivariable logistic regression models, also with interaction terms,
were used (two-
sided, significance level <0.05). Covariates
were selected according to a clinical criterion. The analysis was
performed by RStudio software.
In all, 626 (75%) of 830 patients with RMDs and 345
(93%) of 370 HCs completed the survey. RMDs included
rheumatoid arthritis, psoriatic arthritis, systemic lupus erythematosus, ankylosing spondylitis, systemic sclerosis, Sjögren’s
syndrome, fibromyalgia, undifferentiated connective tissue

Table 1 Multivariable models predicting willingness to receive COVID-19 vaccination and other SARS-CoV-2 and/or vaccine-related outcomes in
patients with RMDs and healthy controls
Domain 1
Willingness to receive COVID-19
vaccination

Domain 2
Domain 3
Perceive oneself at risk of becoming Perceive oneself at risk of
infected with SARS-CoV-2
developing severe COVID-19

Domain 4
Fear of COVID-19
vaccine-related AEs

OR (95% CI)

P value

OR (95% CI)

P value

OR (95% CI)

OR (95% CI)

 Rheumatologic Patients

0.24 (0.17 to 0.34)

<0.0001

11.3 (8.0 to 15.9)

<0.0001

11.06 (7.8 to 15.6) <0.0001

0.95 (0.52 to 1.7)

 Healthy controls

Ref.

–

Ref.

–

Ref.

–

Ref.

Age

1.01 (1.00 to 1.02)

<0.001

1.04 (1.03 to 1.05)

<0.0001

1.04 (1.03 to 1.06)

<0.0001

1.00 (0.98 to 1.02)

 Female

0.67 (0.47 to 0.95)

<0.01

1.74 (1.18 to 2.56)

<0.001

1.61 (1.1 to 2.36)

<0.1

2.25 (1.04 to 4.86)

 Male

Ref.

–

Ref.

–

Ref.

–

Ref.

P value

P value

Patients
0.865
–
0.880

Sex

Domain 5
Distrust of COVID-19
vaccine

0.039
–

Domain 6
Willingness to reconsider decision
pending more information

Domain 7
Influenza vaccination received
in 2020

Domain 8
Pneumococcal vaccination received
in 2020
OR (95% CI)

OR (95% CI)

P value

OR (95% CI)

P value

OR (95% CI)

P value

P value

 Rheumatologic Patients

1.29 (0.20 to 8.15)

0.781

3.08 (2.19 to 4.34)

<0.0001

1.60 (1.18 to 2.16)

0.002

2.23 (1.34 to 3.73)

0.002

 Healthy controls

Ref.

–

Ref.

–

Ref.

–

Ref.

–

Age

0.99 (0.94 to 1.05)

0.930

0.99 (0.98 to 1.00)

0.250

1.05 (1.04 to 1.06)

 Female

0.30 (0.05 to 1.57)

0.155

1.37 (0.96 to 1.95)

0.078

 Male

Ref.

–

Ref.

–

Patients

<0.0001

1.06 (1.04 to 1.08)

<0.0001

1.04 (0.75 to 1.45)

0.778

0.89 (0.56 to 1.41)

0.630

Ref.

–

Ref.

–

Sex

AEs, adverse events; RMD, rheumatic and musculoskeletal disease.
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RMDs (online supplemental table 2). In more than half of the
cases, the reason for refusal was disease-linked (28.4%, fear
of AEs related to disease; 25.6%, fear of disease worsening;
43.5%, fear of AEs regardless of the disease; 2.7%, distrust in
COVID-19 vaccine).
In conclusion, patients with RMDs may change their attitude
to COVID-19 vaccination if properly informed about risks and
benefits by their trusted specialist. Hence, rheumatologists
should inform their patients transparently considering their
doubts and concerns during follow-up visits or organise dedicated online patient meetings to influence the patient’s health-
related choices. Patient associations might be involved to give
evidence-based advice to patients with RMDs.
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