S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Vaccine 39 (2021) 6454-6459

Contents lists available at ScienceDirect
accine

Vaccine

journal homepage: www.elsevier.com/locate/vaccine N

Short communication

Characteristics associated with COVID-19 vaccine hesitancy: N

Check for

A nationwide survey of 1000 patients with immune-mediated
inflammatory diseases

Rodrigo Poubel Vieira Rezende **, Alessandra S. Braz”, Maria Fernanda B. Guimardes ¢,

Sandra Licia E. Ribeiro ¢, Rejane Maria R. Abreu Vieira ¢, Blanca E. Bica f Vitor A. Cruz®,

Ketty Lysie Libardi Lira Machado ", Joana S. Carvalho ¢, Odirlei A. Monticielo’, Lilian D. Valadares’,
Katia Lino Baptista X, Anna Carolina F.M. Gomes Tavares ¢, Adriana M. Kakehasi ¢, Edgard T. Neto ',
Ana Karla Guedes Melo °, Gilda A. Ferreira“, Viviane A. de Souza™, Gecilmara S. Pileggi ",
Marcelo M. Pinheiro'

2 Departamento de Medicina Clinica, Universidade Federal Fluminense, Niter6i, Rio de Janeiro, Brazil

b Internal Medicine Department, Universidade Federal da Paraiba, Jodo Pessoa, Paraiba, Brazil

€ Rheumatology Unit, Federal University of Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

4 Rheumatology Division, Universidade Federal do Amazonas, Manaus, Amazonas, Brazil

€ Rheumatology Unit, Hospital Geral de Fortaleza, Fortaleza, Ceard, Brazil

fInternal Medicine Department, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Rio de Janeiro, Brazil
& Rheumatology Unit, Universidade Federal de Goids, Goidnia, Goids, Brazil

" Rheumatology Division, Universidade Federal do Espirito Santo, Vitéria, Espirito Santo, Brazil

i Internal Medicine Department, Universidade Federal do Rio Grande do Sul, Porto Alegre, Rio Grande do Sul, Brazil
i Rheumatology Unit, Hospital Getiilio Vargas, Recife, Pernambuco, Brazil

 Departamento de Pediatria, Universidade Federal Fluminense, Niterdi, Rio de Janeiro, Brazil
!'Rheumatology Division, Universidade Federal de Sdo Paulo, Sdo Paulo, Sdo Paulo, Brazil

™ Internal Medicine Department, Universidade Federal de Juiz de Fora, Juiz de Fora, Minas Gerais, Brazil

" Rheumatology Division, Universidade Federal de Séo Paulo, Séo Paulo, Sdo Paulo, Brazil

° Hospital Universitdrio Lauro Wanderley, Universidade Federal da Paraiba, Jodo Pessoa, Paraiba, Brazil

ARTICLE INFO ABSTRACT

Article history: Objectives: To identify potential predictors of COVID-19 vaccine hesitancy (C19-VH) in adults with
Received 26 March 2021 immune-mediated inflammatory diseases (IMID).

Received in revised form 5 September 2021 Methods: A total of 1000 IMID patients were enrolled in this web-based cross-sectional study. A stan-

Accepted 22 September 2021

Available online 25 September 2021 dardised and self-administered survey was designed by members of the Brazilian Society of

Rheumatology Steering Committee for Infectious and Endemic diseases and distributed to IMID patients
spread across Brazil.

Results: Of the 908 (90.8%) respondents eligible for analysis, 744 (81.9%) were willing to get vaccinated
Vaccine hesitancy against COVID-19. In our multivariable logistic regression model, concurrent malignancy, fibromyalgia,
Vaccine acceptance hydroxychloroquine use, and recent corticosteroid pulse therapy were independently associated with
Immune-mediated inflammatory diseases higher odds of C19-VH. The short duration of COVID-19 vaccine clinical trials was the main reason for
C19-VH.

Conclusion: We identified novel characteristics potentially associated with C19-VH among adults with
IMID. Greater awareness on the safety and efficacy of COVID-19 vaccines is needed for both IMID patients
and attending physicians.

Keywords:
COVID-19

© 2021 Elsevier Ltd. All rights reserved.

Abbreviations: COVID-19, coronavirus disease 2019; IMID, immune-mediated chronic inflammatory diseases; SARS-CoV-2, severe acute respiratory syndrome coronavirus
2; DMARD, disease-modifying antirheumatic drugs; OR, odds ratio; CI, confidence interval; RMD, rheumatic and musculoskeletal diseases.
* Corresponding author at: Departamento de Medicina Clinica (MMC), Sexto andar do prédio principal do Hospital Universitirio Anténio Pedro, Avenida Marqués do
Parand, 303, Centro, Niter6i, Rio de Janeiro CEP 24030-210, Brazil.
E-mail address: ropoubel@id.uff.br (R.P. Vieira Rezende).

https://doi.org/10.1016/j.vaccine.2021.09.057
0264-410X/© 2021 Elsevier Ltd. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2021.09.057&domain=pdf
https://doi.org/10.1016/j.vaccine.2021.09.057
mailto:ropoubel@id.uff.br
https://doi.org/10.1016/j.vaccine.2021.09.057
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine

R.P. Vieira Rezende, A.S. Braz, M.F.B. Guimardes et al.

1. Introduction

Coronavirus disease 2019 (COVID-19) has affected over 220
million people globally since it was declared a pandemic by the
World Health Organization on March 11, 2020 [1]. To overcome
this still-expanding pandemic and its devastating economic, social,
and health consequences, it is fundamental to have far-reaching
COVID-19 vaccination coverage. However, the achievement of this
goal may be hampered, among other factors, by vaccine hesitancy,
a complex and multifactorial phenomenon defined as a delay in
acceptance or refusal of vaccination despite the availability of vac-
cination services [2]. To date, limited information is available on
COVID-19 vaccine hesitancy in patients with immune-mediated
chronic inflammatory diseases (IMID) [3-6], who might be at
higher risk of severe COVID-19, especially those under intense
immunosuppression.

To address this knowledge gap, members of the Brazilian Soci-
ety of Rheumatology Steering Committee for Infectious and Ende-
mic diseases designed an online survey aiming to explore IMID
patients’ perceptions and behaviours towards COVID-19 vaccine.
As pre-planned, we herein present an analysis of the first 1000
respondents, focusing on the identification of correlates of
COVID-19 vaccine hesitancy and/or acceptance, and we describe
the potential concerns related to the vaccination of IMID patients
against the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).

2. Methods
2.1. Study design and population

In this cross-sectional study, the committee members sent an
invitation to participate in the survey to adult patients diagnosed
with an IMID who were followed up in their private offices,
rheumatology outpatient clinics in referral hospitals, or in infusion
centres (list of participating hospitals/infusion centres available as
supplementary material). In doing so, we expected to recruit a
large number of patients within a short period of time and, at
the same time, ensure a reliable diagnosis. The study protocol
was approved by the Research Ethics Committee at Universidade
Federal Fluminense (CAAE: 42336321.5.0000.5243), State of Rio
de Janeiro, Brazil.

2.2. Online questionnaire

In this self-administered survey, which was sent by the com-
mittee members to IMID patients via email or WhatsApp, the par-
ticipants answered questions related to the underlying IMID and
health in general, sociodemographic aspects, personal history of
SARS-CoV-2 infection, in addition to their expectations and percep-
tions related to COVID-19 vaccination.

The following comorbidities were assessed in the question-
naire: cardiovascular disease (includes systemic arterial hyperten-
sion, coronary artery disease, cardiopathy, heart failure, stroke, and
arrhythmia); diabetes mellitus; chronic lung disease (includes
asthma, bronchitis, emphysema, chronic obstructive pulmonary
disease, and fibrosis); chronic liver disease (includes hepatitis B,
hepatitis C, cirrhosis, and non-alcoholic fatty liver disease); chronic
kidney disease (includes haemodialysis and peritoneal dialysis);
human immunodeficiency virus infection; cancer (includes solid
and haematopoietic malignancies); obesity; depressive & anxiety
disorder; and fibromyalgia.

According to the study protocol, access to the survey questions
was only allowed for those who confirmed not to be vaccinated
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against COVID-19; aged 18 years or older; and who agreed with
the electronic consent form.

2.3. Statistical analyses

We used Mann-Whitney test, Chi-square or Fisher’s exact test
to study differences in characteristics between IMID patients
willing to get vaccinated against COVID-19 versus IMID patients
hesitant (i.e., uncertain or unwilling) to receive a COVID-19 vaccine
(two-sided, significance level < 0.05). Variables with a p value < 0.05
in the univariable analysis were entered into a multivariable logis-
tic regression model. The strength of association between age and
willingness to accept COVID-19 vaccination was measured by cal-
culating the point-biserial correlation coefficient (rpy). IBM SPSS
(version 22.0) was used for the statistical analyses.

3. Results
3.1. Patient characteristics

One thousand IMID patients responded to the online survey
between 30 January 2021 and 8 February 2021. Of these, 92
(9.2%) were excluded from analysis due to the following: refusal
to participate (8), age < 18 years (32), or prior receipt of a
COVID-19 vaccine (52). The characteristics of the included partici-
pants (908) are shown in Tables 1 and 2. Patients were mostly
middle aged, female, white, married, of lower socioeconomic status
(classes C, D, or E, as defined by the Brazilian Institute of Geogra-
phy and Statistics), and had completed higher education. Just over
half of them lived in the Southeast region (54.4%), which is the
most populous macro-region in Brazil, followed by the Northeast
(18.3%), South (13.7%), Central-West (9.6%), and North (4.1%)
regions. The proportion of individuals who reported a previous
diagnosis of SARS-CoV-2 infection was approximately 16%, and a
much smaller proportion claimed to be active smoker.

Rheumatoid arthritis was the most prevalent IMID in our survey
(32.7%), followed by systemic lupus erythematosus (20.7%), anky-
losing spondylitis (14.5%), psoriatic arthritis or psoriasis (8.3%),
Sjogren’s syndrome (3.1%), systemic sclerosis (2.9%), Crohn’s dis-
ease or ulcerative colitis (1.8%), polymyositis or dermatomyositis
(1.3%), Behget’s disease (0.9%), Takayasu’s arteritis (0.8%), granulo-
matosis with polyangiitis (0.7%), and giant cell arteritis (0.4%). Mis-
cellaneous causes and overlapping IMIDs accounted for 109 cases.
Overall, disease duration was relatively long (>10 years for 50.8% of
participants). At study enrolment, most patients were being trea-
ted with oral corticosteroid and non-biologic disease-modifying
antirheumatic drugs (DMARD). Use of biological DMARD was
reported by 44.5% of the participants, whereas 54% of them had
at least one comorbidity.

3.2. Predictors of COVID-19 vaccine hesitancy and/or acceptance

Among the 908 participants who completed the survey, 164
(18.1%) reported being hesitant about receiving a COVID-19 vac-
cine when it becomes available. In the unadjusted analysis (Tables
1 and 2), the hesitant patients were predominantly female, of
lower socioeconomic status, and less educated than non-hesitant
patients. Vaccine hesitancy was also more common among
patients with systemic lupus erythematosus; those treated with
hydroxychloroquine, belimumab, and pulse corticosteroid therapy;
and those with comorbidities such as chronic kidney disease, can-
cer, and fibromyalgia (all p < 0.05 in univariable analysis). In a mul-
tivariable model (odds ratio [OR], 95% confidence interval [CI]),
current use of hydroxychloroquine (OR: 2.38, 95% CI: 1.39-4.08),
recent corticosteroid pulse therapy (OR: 2.73, 95% CI: 1.24-6.0),
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Table 1
General characteristics of participants with immune-mediated inflammatory diseases.
Variables All participants COVID-19 vaccine acceptance COVID-19 vaccine hesitant P
N =908 group n = 744 group n = 164 valuet
Female 714 (78.6) 568 (76.3) 146 (89.0) <0.05
Age, years, median (range) 47 (18-92) 47 (18-92) 46 (21-79) 0.52
Self-reported skin colour/ethnicity 0.25
White 638 (70.3) 533 (71.6) 105 (64.0) 0.06
Brown 213 (23.5) 166 (22.3) 47 (28.6) 0.08
Black 37 (4.1) 30 (4.0) 7 (4.3) 0.82
Indigenous or Yellow 20 (2.2) 15 (2.0) 5(3.0) 0.38
Marital status 0.48
Married/civil partnership 555 (61.1) 448 (60.2) 107 (65.2) 0.25
Single 229 (25.2) 192 (25.8) 37 (22.6) 0.42
Divorced, separated, or widowed 124 (13.7) 104 (14.0) 20 (12.2) 0.61
Socioeconomic class by monthly household income (minimum <0.05
wages), N = 773"
AorB(>10) 261 (33.8) 232/649 (35.7) 29/124 (23.4) <0.05
C (4-10) 227 (29.4) 189/649 (29.1) 38/124 (30.6) 0.74
D or E (<4) 285 (36.9) 228/649 (35.1) 57/124 (46.0) <0.05
Education level <0.05
Bachelor’s or postgraduate degree 582 (64.1) 492 (66.1) 90 (54.9) <0.05
High school 236 (26) 177 (23.8) 59 (36.0) <0.05
Less than high school 56 (6.2) 45 (6.0) 11 (6.7) 0.72
Other 34 (3.7) 30 (4.0) 4 (2.4) 0.49
Currently working 493 (54.3) 414 (55.6) 79 (48.2) 0.08
Prior COVID-19 infection 148 (16.3) 117 (15.7) 31(18.9) 034
Years since disease diagnosis, N = 892 0.57
<5 years 177 (19.8) 150/732 (20.5) 27/160 (16.9) 0.32
5-10 years 262 (29.4) 214/732 (29.2) 48/160 (30) 0.84
>10 years 453 (50.8) 368/732 (50.3) 85/160 (53.1) 0.54
Current use of non-biologic DMARD 594 (65.4) 480 (64.5) 114 (69.5) 0.23
Current use of biologic DMARD 404 (44.5) 327 (44) 77 (46.9) 0.48
Current use of oral corticosteroid 515 (56.7) 412 (55.4) 103 (62.8) 0.09
Corticosteroid pulse therapy in the last 30 days, N = 850 39 (4.6) 26/701 (3.7) 13/149 (8.7) <0.05
>1 comorbidity 491 (54.1) 398 (53.5) 93 (56.7) 0.48
Body mass index, kg/m?, median (range), N = 884 26 (15.2-55.1) 26 (15.2-55.1) 25.5(17.1-45.2) 0.37
Active smoker 44 (4.8) 38 (5.1) 6 (3.6) 0.54

Unless otherwise stated, data are shown as number of participants (%).
Abbreviations: DMARD, disease-modifying antirheumatic drug

tProportions were compared with Chi-square or Fisher’s exact test, and continuous values with Mann-Whitney test.

" According to the Brazilian Institute of Geography and Statistics (IBGE).

concomitant malignancy (OR: 5.02, 95% CI: 1.31-19.19), and
fibromyalgia (OR: 1.88, 1.08-3.25) remained independently associ-
ated with higher odds of COVID-19 vaccine hesitancy (all p < 0.05)
(supplementary material). Importantly, 178/908 cases (19.6%)
were excluded from the final model due to missing data on house-
hold income (answer not obligatory) and/or receipt of corticos-
teroid pulse therapy in the last 30 days (answers: yes, no, or
unsure). No significant correlation was observed between age
and COVID-19 vaccine acceptance (rpp = 0.023, p = 0.49).

3.3. Reasons for COVID-19 vaccine hesitancy

Fig. 1 illustrates the reasons provided by the participants who
were doubtful or unwilling to get vaccinated against COVID-19.
The most common cause of concern was the relatively short dura-
tion of pre-licensure COVID-19 vaccine clinical trials (49.4%), fol-
lowed by fear of vaccine-related adverse events (47%), fear of
IMID aggravation (42.1%), uncertainties due to the lack of efficacy
data on immunocompromised individuals at that time (37.8%),
and absence of medical recommendation for COVID-19 vaccination
(24.4%).

4. Discussion

To the best of our knowledge, the potential acceptance rate of
COVID-19 vaccine in this study (81.9%) was the highest of all pub-
lished surveys among patients with rheumatic and musculoskele-
tal diseases (RMDs) (range: 54.2-80.2%) [3-6]. Vaccination
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intent, however, was not homogeneous across the Brazilian
macro-regions, with COVID-19 vaccine acceptance being propor-
tionally higher in the South (87.9%) and lower in Central-West Bra-
zil (70.1%) (data not shown). Of interest, the overall potential
acceptance rate in our study was greater than that of a global sur-
vey with 13,426 adults (71.5%) [7], and also among healthcare per-
sonnel (51.1%) [8], who have been regarded as a high-risk group for
SARS-CoV-2 infection. Despite the apparently good result observed
in our large sample of IMID patients, one must consider the need
for mass vaccination in order to minimise the global burden of
the COVID-19 pandemic [9].

According to available data in the literature, the potential
acceptance of COVID-19 vaccination amongst RMD patients has
been positively associated with higher education level, older age,
male gender, and prior receipt of other vaccines [3-6]. In our uni-
variable analysis, acceptance of the COVID-19 vaccine was also
greater among men and those with higher education level; how-
ever, these associations did not retain significance after adjusting
for the covariates. Contrary to prior studies [4-6], we found no cor-
relation between age and potential COVID-19 vaccination. As a
limitation of our research, data on immunisation coverage were
not collected. However, a recent study on systemic lupus erythe-
matosus had already shown greater odds of vaccination among
patients who had previously received other vaccines [10].

As the major finding of our study, potential acceptance of
COVID-19 vaccination was negatively influenced by the presence
of certain comorbidities, such as malignancy and fibromyalgia, as
well as exposure to hydroxychloroquine and corticosteroid pulse
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Table 2
Immune-mediated inflammatory diseases, comorbidities, and concomitant therapies stratified by willingness for COVID-19 vaccination.
COVID-19 vaccine acceptance group n = 744 COVID-19 vaccine hesitant group n = 164 P value

Immune-mediated inflammatory diseases
RA 248 (33.3) 49 (29.9) 0.40
SLE 143 (19.2) 45 (27.4) <0.05
AS 111 (14.9) 21(12.8) 0.54
PsA/Pso 60 (8.1) 15 (9.1) 0.63
SS 24 (3.2) 4 (2.4) 0.80
SSc 19 (2.5) 7 (4.3) 0.29
IBD 16 (2.1) 0 0.09
PM/DM 10 (1.3) 2(1.2) >0.99
TAK 7 (0.9) 0 0.36
Behcet 7 (0.9) 1(0.6) >0.99
GPA 5(0.7) 1(0.6) >0.99
GCA 2(0.3) 2(1.2) 0.15
Other/overlap syndromes 92 (12.4) 17 (10.4) 0.59
Non-biologic DMARDs (not mutually exclusive)
Azathioprine 91 (12.2) 26 (15.8) 0.24
Cyclophosphamide 6(0.8) 1(0.6) >0.99
Antimalarial agent 184 (24.7) 65 (39.6) <0.05
Leflunomide 54 (7.2) 17 (10.4) 0.19
Methotrexate 172 (23.1) 27 (16.5) 0.07
Mycophenolate 35(4.7) 11 (6.7) 0.32
Sulfasalazine 37 (5.0) 4(24) 0.21
Tacrolimus or cyclosporine 11 (1.5) 2(1.2) >0.99
Tofacitinib, baricitinib or upadacitinib 32(4.3) 3(1.8) 0.17
Biologic DMARDs (mutually exclusive)
Adalimumab 60 (8.1) 14 (8.5) 0.87
Etanercept 18 (2.4) 8 (4.9) 0.11
Golimumab 28 (3.8) 5(3.0) 0.81
Infliximab 74 (9.9) 12 (7.3) 0.37
Certolizumab 18 (2.4) 3(1.8) >0.99
Secukinumab 17 (2.3) 6 (3.6) 0.28
Ixekizumab 4 (0.5) 0 >0.99
Abatacept 20 (2.7) 5(3.0) 0.79
Belimumab 7 (0.9) 5(3.0) <0.05
Rituximab 36 (4.8) 11 (6.7) 033
Tocilizumab 35 (4.7) 7 (4.3) >0.99
Ustekinumab 9(1.2) 1(0.6) >0.99
Vedolizumab 1(0.1) 0 >0.99
Comorbidities (not mutually exclusive)
Cardiovascular disease® 196 (26.3) 35(21.3) 0.19
Diabetes mellitus 66 (8.9) 14 (8.5) >0.99
Chronic lung disease § 69 (9.3) 17 (104) 0.65
Chronic liver disease 21(2.8) 8 (4.9) 0.21
Chronic kidney disease i 12 (1.6) 9 (5.5) <0.05
HIV infection 4 (0.5) 1(0.6) >0.99
Obesity 39(5.2) 12 (7.3) 034
Cancer ¢ 7 (0.9) 5(3) <0.05
Depressive/anxiety disorder 171 (23) 34 (20.7) 0.60
Fibromyalgia 88 (11.8) 33 (20.1) <0.05

Abbreviations: AS, ankylosing spondylitis; DMARD, disease-modifying antirheumatic drug; PM/DM, polymyositis or dermatomyositis; GCA, giant cell arteritis; GPA, gran-
ulomatosis with polyangiitis; HIV, human immunodeficiency virus; IBD, inflammatory bowel disease; IL-17, interleukin-17; PsA/Pso, psoriatic arthritis or psoriasis; RA,
rheumatoid arthritis; SLE, systemic lupus erythematosus; SS, Sjogren syndrome; SSc, systemic sclerosis; TAK, Takayasu’s arteritis; TNF, tumour necrosis factor.

Proportions were compared with chi-square or Fisher’s exact test.

* Includes systemic arterial hypertension, coronary artery disease, cardiopathy, heart failure, stroke, and arrhythmia.
§ Includes asthma, bronchitis, emphysema, chronic obstructive pulmonary disease, and fibrosis.

+ Includes hepatitis B, hepatitis C, cirrhosis, and non-alcoholic fatty liver disease.
+ Includes haemodialysis and peritoneal dialysis.
¢ Includes haematopoietic malignancies.

therapy. Hence, these data might be regarded as somewhat para-
doxical given that moderate-to-high glucocorticoid dosages
(prednisone-equivalent doses > 10 mg/day [11] and methylpred-
nisolone pulse therapy [12], respectively) have been associated
with unfavourable outcomes of COVID-19 in patients with rheu-
matic diseases. Moreover, COVID-19 vaccines, which do not con-
tain live virus, have been proven to be safe and effective, and
should therefore be recommended for IMID patients [13-15], espe-
cially those severely immunocompromised. Regarding the rela-
tionship between hydroxychloroquine usage and COVID-19
vaccine hesitancy, we hypothesised that this association might
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be due to a false sense of protection against COVID-19 considering
the purported benefits conferred by the drug on SARS-CoV-2 clear-
ance [16]. Of note, the types of comorbidities linked with COVID-19
vaccine hesitancy in our study are distinct from those associated
with hospitalisation from SARS-CoV-2 infection (hypertension/car-
diovascular disease, lung disease, chronic renal insufficiency/end-
stage renal disease, and diabetes), as shown by the COVID-19 Glo-
bal Rheumatology Alliance physician-reported registry [11].

Our data are in line with the literature with regard to the most
common reasons for refusing or doubting COVID-19 vaccination
[3-6]. Of concern, almost 25% of the hesitant participants linked
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Fig. 1. Reasons for COVID-19 vaccine hesitancy among 164 adults with immune-mediated inflammatory diseases.

their attitude to a lack of medical recommendation for COVID-19
vaccination, therefore suggesting that attending physicians should
be more engaged in spreading a message in favour of vaccination
against COVID-19. Interestingly, even among our IMID patients
willing to get vaccinated against COVID-19, 41.5% were fearful of
worsening their underlying disease, while 20.8% believed they
were more likely to have side effects from the COVID-19 vaccine
than the general population (data not shown).

As strength of our study, we included a large number of IMID
patients from across the country who were followed up in the pub-
lic (16.9%), private (62.1%), or both (21%) healthcare systems. As
limitations of our research, whose protocol did not allow the col-
lection of any sort of data that could identify the participant, it is
impossible to rule out that some participants may have submitted
their answers more than once. In addition, we did not recruit ran-
dom patients. Participants in this study were probably cared for by
academic physicians, which may have led to inclusion of patients
who are more health conscious and perhaps more confident about
vaccination in general.

In conclusion, we have identified novel characteristics poten-
tially associated with COVID-19 vaccine hesitancy among adults
with IMID, in addition to the new data provided on the reasons
for refusing or doubting COVID-19 vaccination. Attending physi-
cians should spend more time with IMID patients who bear risk
characteristics for COVID-19 vaccination, reinforcing the overall
safety and efficacy of COVID-19 vaccines, including among
immunocompromised individuals [14,15], so that we can achieve
global mass vaccination.
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