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Abstract
Objective  To describe the rate and type of adverse effects (AEs) and the frequency of disease flares after COVID-19 vac-
cination and to assess the reasons for vaccination hesitancy (non-vaccination) in SRD patients.
Methods  Telephone interviews were conducted of SRD patients consecutively enrolled (15/06/2021–1/7/2021). Participants 
were asked about the type of AEs and disease flare after vaccination. Reasons for vaccination hesitancy were recorded. Uni-
variate and mutivariable analyses examined associations of demographic, clinical and other features, with occurrence of AEs, 
disease flare and non-vaccination. For the latter, association with negative vaccination behaviour (not influenza vaccinated 
for the last 2 years) and nocebo-prone behaviour (denoting AEs attributed to negative expectations [Q-No questionnaire]) 
was also tested.
Results  561 out of 580 contacted patients were included in the study. 441/561 (78.6%) patients were vaccinated [90% (Pfizer, 
Moderna), 10% (Astra-Zeneca)]. AEs were reported by 148/441 (33.6%), with rates being comparable between the three 
vaccines. AEs were more common in females and those with chronic obstructive pulmonary disease [OR, 95% CI; females: 
2.23 (1.30–3.83); COPD: 3.31 (1.24–8.83)]. Disease flare was reported in 9/441 (2%) patients. For those unvaccinated, fear 
that the vaccine would be harmful (53.3%), could cause disease flare (24.2%) and/or could cause thrombosis (21.7%) were 
the main reasons to do so. Multivariable analysis identified as independent variables for non-vaccination: nocebo-prone 
behaviour (OR; 95% CI, 3.88; 1.76–8.55), negative vaccination behaviour (6.56; 3.21–13.42) and previous COVID-19 
infection (2.83; 1.13–7.05). Higher educational status was protective (0.49; 0.26–0.92).
Conclusion  No new safety signals for COVID-19 vaccination were observed. Vaccination campaign should target SRD 
patients with nocebo-prone and negative influenza vaccination behaviour.
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Introduction

COVID-19 has changed our clinical practice, producing also 
significant morbidity and mortality for all people, including 
those with systemic rheumatic disease (SRD) [1]. In this 
battle, vaccination is the main weapon in our arsenal, with 
many different types of vaccines produced [2]. Vaccination 
seems to be effective in the general population, as well as 
in SRD patients [3–7]. However, a considerable number of 
SRD patients remain unvaccinated, as vaccine hesitancy 

(reluctance for vaccinations) seems to be a problem amid the 
COVID-19 era and beyond [8, 9]. The concerns raised for 
COVID-19 vaccines mainly pertain to the new technology 
used for the production of some of the approved vaccines, 
but also to the notion that vaccination can be related with 
disease flare and with adverse effects (AEs) [10–12].

The prompt identification of the reasons for vaccine hesi-
tancy, as well as of factors that are associated with decreased 
vaccination uptake is of paramount importance. Also, the 
characteristics and the rate of AEs after vaccination are not 
well described in this subpopulation, with most [4, 5, 13] 
but not all [14, 15] of the studies pertaining to mRNA-based 
vaccines. Along the same lines, disease flare after vaccina-
tion, which is sometimes a concern for patients with SRD 
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[10–12], has been examined thoroughly, mainly in patients 
who received the Pfizer (BNT162b2) vaccine [3].

In our study we present data on safety and hesitancy 
about COVID-19 vaccination in a large, real-world cohort of 
patients with a variety of SRDs, who received three different 
types of vaccines. We comparatively describe the rate and 
type of AEs as well as the rate of disease flare, after vaccina-
tion against COVID-19 and explore any possible association 
between their occurrence and demographic, clinical, or other 
factors. For those who were not vaccinated, we report the 
reasons for vaccine hesitancy and examine whether there is 
any association with nocebo-prone and/or other behaviours.

Patients and methods

Study population and recorded parameters

Telephone interviews were conducted from 15/06/2021 to 
1/7/2021 by rheumatologists or rheumatology nurses from 
two tertiary hospitals (“Laiko” and “Hippokration” hospi-
tal), both referral centers for SRD. Patients with an SRD fol-
lowed up in our outpatient rheumatology clinics were con-
secutively enrolled, following an alphabetical order of their 
surname as recorded in our files. The following features were 
recorded: COVID-19 infection (confirmed by polymerase 
chain reaction test), vaccination status against COVID-19, 
age, gender, disease duration, level of education (primary, 
secondary, university/college), employment status, co-mor-
bidities on the basis of clinical diagnosis by treating physi-
cian or medication received (hypertension, coronary heart 
disease, congestive heart failure, diabetes mellitus, chronic 
kidney disease and chronic obstructive pulmonary disease 
[COPD]) and current treatment (corticosteroids, conven-
tional disease modifying antirheumatic drugs [DMARDs], 
synthetic or biologic DMARDs) for SRD. For those vac-
cinated (having completed both doses of vaccination), the 
following features were recorded: type of vaccine received, 
experience of disease flare (based on their opinion) in the 
next 15 days after vaccination, whether they have discon-
tinued any of their medication due to COVID-19 vaccina-
tion and type of AE (new symptom or sign) within 10 days 
after COVID-19 vaccination. The latter question was open, 
without answers being predefined. The severity of AE was 
not recorded.

In case they were not vaccinated, reasons for this deci-
sion were recorded. Predefined possible answers were as 
follows: belief that the vaccine would not be helpful, fear 
that vaccine could be harmful, fear of a disease flare after 
the vaccine, fear of thrombosis after the vaccine, vaccination 
against COVID-19 has not been suggested by their treating 
rheumatologist, previous infection with COVID-19, other 
reasons (e.g. allergies, treatment with rituximab). They 

were also asked if they missed any appointment with their 
treating rheumatology team over the last year and if they 
were willing to reconsider their decision about not getting 
the vaccine. Vaccination status for influenza for the last 2 
years 2019 and 2020 has also been retrieved from our files. 
“Negative vaccination behaviour” was arbitrarily defined as 
not been vaccinated against influenza for the last 2 years 
(despite being recommended). Nocebo-prone behaviour 
has also been recorded in the patients enrolled in our study. 
This was defined based on the Q-No questionnaire (with a 
cutoff > 15 considered as nocebo-prone behaviour), as previ-
ously described [16, 17]. Finally, data about treatment dis-
continuation during the first wave of COVID-19 pandemic 
(treatment non-adherence, partially previously published 
[18]) were retrieved.

It should be mentioned that, in our country, vaccination 
was offered for all SRD patients, irrespective of treatment, 
from March 2021 and onward. It was free of cost and only 
patients with previous anaphylactic shock were potentially 
excluded.

This study was approved by the Scientific Council of the 
“Laiko” hospital (no: 4.14/20, April 2020). Informed con-
sent (verbal due to nature of the study) was obtained from 
all participants.

Statistical analysis

Continuous variables were expressed as mean (± standard 
deviation, SD) and categorical variables as percentages (%). 
Two-sided Fisher’s exact and Mann–Whitney tests were 
used to compare categorical and continuous characteristics, 
respectively. Freeman–Halton extension of the Fisher exact 
probability test was used for comparison between the three 
different groups of vaccines.

Binary logistic regression analysis was performed using 
“Occurrence of adverse events” after vaccination against 
COVID-19 as dependent variable and sex, age, type of SRD, 
treatment received for SRD, unemployment, level of edu-
cation, smoking status (current), disease duration, type of 
vaccine received, presence of arterial hypertension, coronary 
heart disease, congestive heart failure, diabetes mellitus, 
chronic kidney disease and COPD as independent variables. 
In another model aiming to predict “disease flare”, sex, age, 
type of SRD, treatment received for SRD, type of vaccine 
administered and treatment discontinuation for COVID-19 
vaccination served as independent variables. Finally, a third 
model was employed using “non-vaccination” as the depend-
ent variable, and age, gender, educational status, employ-
ment status, comorbidities (arterial hypertension, coronary 
heart disease, congestive heart failure, diabetes mellitus, 
chronic kidney disease and COPD), medication for SRD, 
COVID-19 infection before start of the vaccination period, 
negative vaccination behaviour and nocebo-prone behaviour 
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as independent variables. Statistical package SPSS 21.0 was 
used.

Results

Cohort description

In total, 580 patients were contacted. From them 14 were 
excluded from the study because they had not received 
both doses of vaccines and five did not participate in the 
study for various reasons. 561 patients were finally included 
in our study (75% females, with a mean disease duration 
of approximately 10 years, Table 1). Most, suffered from 
inflammatory arthritis (n = 326, 58.1%) or connective tissue 
diseases (n = 154, 27.5%), while 22 (3.9%) and 59 (10.5%) 
had a diagnosis of autoinflammatory disease or vasculitis, 
respectively. All, but 23, were on immunosuppressives as 
depicted in Table 1. About one-fifth were unemployed and 
about 30% had college/university education (Table 1). Three 
hundred and ninety-four out of 561 (70.2%) reported that 
they had contacted our rheumatology team by telephone at 
least once during the COVID-19 pandemic.

Vaccination uptake rate

In total, 441/561 (78.6%) of our patients were vacci-
nated against COVID-19. Mean ± SD time from the 
time of the second dose to the time of the interview was 
44.8 ± 22.3 days. Most of them received an mRNA-based 

vaccine [Pfizer, n = 380 (86.2%); Moderna, n = 14 (3.2%)], 
while 44 (10.0%) had an adenovirus-based vaccine man-
ufactured by Astra-Zeneca and 3 (0.7%) from Johnson & 
Johnson (Table 2).

Adverse effects

One hundred and forty-eight out of 441 (33.6%) patients had 
adverse effects following the first [107/441 (24.3%)], the 
second [108/441 (24.5%)] or both doses [67/441 (15.2%)] 
of vaccination. No differences were observed across dif-
ferent vaccines, the rate of AEs being as follows: Pfizer: 
126/380 (33.2%), Astra-Zeneca 14/45 (31.1%), Moderna 
6/14 (42.9%), Johnson & Johnson 2/2 (100%). Of note, 
Astra-Zeneca vaccine had double the rate of AEs in the first 
compared to the second dose (24.4% vs. 13.3%). In contrast, 
Pfizer demonstrated similar AE rates between the first and 
second dose (24.2% vs. 26.0%) This was also the case for the 
14 patients receiving the Moderna vaccine (28.6% for both).

Fatigue, local pain at the site of injection and fever were 
the three most common AEs, followed by a variety of clini-
cal features and laboratory abnormalities, as displayed in 
Table 3. One could note that local pain and fatigue were 
more commonly reported by patients receiving the Pfizer 
vaccine, compared to those receiving the Astra-Zeneca 
(17.1% vs. 2.3% and 19.5% vs. 11.4%, respectively), while 
the opposite was the case for fever (10.8% vs. 29.6%).

AEs were more common in females (male gender: 23.6% 
vs. 36.7% female gender: p = 0.013) and in those with COPD 
compared to those without (57.8% vs. 32.5%, p = 0.027). 
Both variables remained statistically significant in the 
multivariable analysis [OR, 95% CI; female gender: 2.23 
(1.30–3.83); COPD: 3.31 (1.24–8.83)].Table 1   Demographic characteristics of the patients included in the 

study

cDMARDS conventional disease-modifying antirheumatic drugs, b/
tsDMARDs biologic or targeted synthetic DMARDs

Characteristics n = 561

Female Gender, n (%) 424 (75.6%)
Age, mean ± SD 54.4 ± 14.8
Smoking (current), n (%) 151 (26.9%)
Disease
 Inflammatory arthritis, n (%) 326 (58.1)
 Connective tissue diseases, n (%) 154 (27.5)
 Autoinflammatory, n (%) 22 (3.9)
 Vasculitis, n (%) 59 (10.5)
 Disease duration (years), mean ± SD 9.8 ± 8.1
 College/university level of education, n (%) 207 (36.8)
 Unemployment, n (%) 101 (18.0)

Treatment
 On steroids, n (%) 201 (35.8)
 On cDMARDs, n (%) 362 (64.5)
 On b/tsDMARDs, n (%) 313 (55.8)

Table 2   Vaccination characteristics of patients included in the study

Type of vaccine received, rates of adverse effects and disease flare

COVID-19 vaccinated n = 441

Vaccine
 Pfizer, n (%) 380 (86.2)
 Moderna, n (%) 14 (3.2)
 Astra-Zeneca, n (%) 44 (10.0)
 Johnson & Johnson, n (%) 3 (0.7)

Adverse effects, rates 148/441
 1st dose, n (%) 107 (24.3)
 2nd dose, n (%) 108 (24.5)
 Both doses, n (%) 67 (15.2)

Disease flare, rates
 1st dose, n (%) 1 (0.23)
 2nd dose, n (%) 8 (1.81)
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Disease flare

Disease flare was reported from 1/441 (0.23%) and 8/441 
(1.81%) of the patients after the first and the second dose, 
respectively. Disease flare was not associated with any of the 
parameters tested, but marginally with the discontinuation 
of treatment due to COVID-19 vaccination [(2/21), 9.5%, 
compared to those who did not discontinue their treatment 
for any reason, 6/356 (1.7%), p = 0.065]. No variables were 
found to predict disease flare in the multivariable model 
employed. One should note though that a low number of 
patients were positive for the dependent variable (disease 
flare).

Vaccine hesitancy and associating factors

For those who declined vaccination, the vaccine offered 
was: Pfizer in 61 (50.8%), Moderna in 12 (10.0%), Astra-
Zeneca in 1 (0.8%) and no specific vaccine in 56 (46.7%) 
patients. The reasons for non-vaccination against COVID-
19 were as follows: the vaccine would not be helpful 
(15/120, 12.5%), the vaccine would be harmful (64/120, 
53.3%), could cause disease flare (29/120, 24.2%) and/
or could cause thrombosis (26/120, 21.7%), vaccina-
tion against COVID-19 has not been suggested by their 
treating rheumatologist (7/120, 5.8%) and other reasons 
(e.g. allergies, treatment with rituximab; 15/120, 12.5%). 

Interestingly, almost half (40.7%) of the patients reporting 
fear of thrombosis suffered from systemic lupus erythema-
tosus (SLE) and/or primary or secondary antiphospholipid 
syndrome (APS). Importantly, 65/120 (54.2%) answered 
that they would consider having the vaccine in the near 
future.

Non-vaccination uptake was associated with younger 
age (mean ± SD 50.28 ± 15.26 years for unvaccinated and 
55.52 ± 14.48 years for vaccinated, p < 0.0008) unemploy-
ment (p = 0.023) (Table 4) and co-existent diabetes mel-
litus (p = 0.027) or chronic obstructive pulmonary disease 
(p = 0.019) (Table 5). Furthermore, vaccination uptake for 
COVID-19 was significantly decreased in patients with 
negative vaccination and nocebo-prone behaviour (both 
for p < 0.0001) (Table 5). It is also worth mentioning that 
previous COVID-19 infection was inversely associated 
with vaccination uptake (p = 0.015). Finally, no associa-
tion was found between decreased COVID-19 vaccina-
tion uptake and co-medication (Table 4) or treatment 
non-adherence during the first wave of the COVID-19 
pandemic (Table 5).

Multivariable analysis confirmed as independent 
variables: negative vaccination behaviour (Odds Ratio 
[OR]; 95% confidence interval [CI], 6.56; 3.21–13.42), 
nocebo-prone behaviour (OR; 95% CI, 3.88; 1.76–8.55), 
and previous COVID-19 infection (OR; 95% CI, 2.83; 
1.13–7.05), while university/college education was 

Table 3   Adverse effects reported after COVID-19 vaccination in 441 patients with systemic rheumatic disease

Astra-Zeneca (n = 45) Pfizer (n = 380) Moderna (n = 14) Johnson & Johnson (n = 2) Total 
doses 
(n = 880)

N, 1st dose/2nd dose (% first dose/% second dose)

Fatigue 4/1 (9.1/2.3) 38/36 (10.0/9.5) 0/3 (0/2.1) 1/NA (33.3/NA) 83 (9.4)
Local pain 1/0 (2.3/0) 33/32 (8.7/8.4) 2/2 (14.3/14.3) 1/NA (33.3/NA) 71 (8.1)
Fever 8/5 (18.2/11.4) 12/29 (3.2/7.6) 1/2 (7.1/14.3) 1/NA (33.3/NA) 58 (6.6)
Headache 1/0 (2.3/0) 16/19 (4.2/5.0) 1/0 (7.1/0) 0/NA (0/NA) 37 (4.2)
Dizziness 1/1 (2.3/2.3) 13/7 (3.4/1.8) 0/0 (0/0) 0/NA (0/NA) 22 (2.5)
Myalgias/arthralgias 1/0 (2.3/0) 5/11 (1.3/2.9) 1/0 (7.1/0) 1/NA (33.3/NA) 19 (2.2)
Rash 0/0 (0/0) 6/2 (1.6/0.5) 0/0 (0/0) 0/NA (0/NA) 8 (0.91)
Chills 1/1 (2.3/2.3) 0/3 (0/0.8) 0/1 (0/7.1) 0/NA (0/NA) 6 (0.68)
Numbness 0/0 (0/0) 2/2 (0.5/0.5) 0/0 (0/0) 0/NA (0/NA) 4 (0.45)
Panic attack 0/0 (0/0) 1/3 (0.3/0.8) 0/0 (0/0) 0/NA (0/NA) 4 (0.45)
ENT symptoms 0/0 (0/0) 1/2 (0.3/0.5) 0/0 (0/0) 0/NA (0/NA) 3 (0.34)
Arrhythmias/BP 0/0 (0/0) 1/2 (0.3/0.5) 0/0 (0/0) 0/NA (0/NA) 3 (0.34)
Local swelling 0/0 (0/0) 0/2 (0/0.5) 1/0 (7.1/0) 0/NA (0/NA) 3 (0.34)
Lymphadenitis 0/0 (0/0) 0/2 (0/0.5) 0/0 (0/0) 0/NA (0/NA) 2 (0.23)
Leukopaenia 0/0 (0/0) 1/1 (0.3/0.3) 0/0 (0/0) 0/NA (0/NA) 2 (0.23)
Cough 0/0 (0/0) 1/0 (0.3/0) 0/0 (0/0) 0/NA (0/NA) 1 (0.11)
Pericarditis 0/0 (0/0) 0/1 (0/0.3) 0/0 (0/0) 0/NA (0/NA) 1 (0.11)
Itching 0/0 (0/0) 0/1 (0/0.3) 0/0 (0/0) 0/NA (0/NA) 1 (0.11)
GI symptomatology 0/0 (0/0) 0/1 (0/0.3) 0/0 (0/0) 0/NA (0/NA) 1 (0.11)
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negatively associated with decreased uptake of COVID-
19 vaccine (OR; 95% CI, 0.49; 0.26–0.92).

Discussion

Herein, we describe vaccination safety and reasons for 
vaccine hesitancy in a large cohort of patients with SRD. 
This is the largest study, conducted via interview with 
SRD patients. Of note, our study took place in a period in 
which vaccination against COVID-19 has been offered to 

all individuals with SRD. We found that 75% of patients 
with SRDs were vaccinated against COVID-19, with the 
majority receiving an mRNA-based vaccine. In accordance 
with a similar study using different methodology (online 
questionnaire sent to the patients) [14], about 35% of the 
patients in our cohort reported AEs to the vaccination.

AEs rates were comparable across different types of vac-
cines. For the first time, we report that the rate of AEs was 
similar between the first and second dose of vaccination for 
mRNA vaccines, but double for the first compared to the 
second dose for the Astra-Zeneca vaccine. To be mentioned, 

Table 4   Demographic and 
clinical characteristics of 
patients enrolled in our study

Comparison between vaccinated and non-vaccinated patients
SD standard deviation, n number, cDMARDS conventional disease-modifying antirheumatic drugs, b/tsD-
MARDs biologic or targeted synthetic DMARDs

Characteristics Vaccinated n = 441 Non-vaccinated N = 120 p value

Female gender, n (%) 335 (75.9) 89 (74.2) 0.719
Age, mean ± SD 55.52 ± 14.48 50.28 ± 15.26 0.0008
Smoking (current), n (%) 122 (27.7) 29 (24.2) 0.487
Disease
 Inflammatory arthritis, n (%) 258 (58.51) 68 (56.7) 0.668
 Connective tissue diseases, n (%) 118 (26.8) 36 (30.0)
 Autoinflammatory, n (%) 16 (3.6) 6 (5.0)
 Vasculitis, n (%) 49 (11.1) 10 (8.3)

Disease duration (years), mean ± SD 9.9 ± 8.3 10.3 ± 9.1 0.965
College/university level of education, n (%) 172 (39.0) 38 (31.7) 0.167
Unemployment, n (%) 72 (16.3) 31 (25.8) 0.023
Treatment
 On steroids, n (%) 151 (34.2) 48 (40.0) 0.282
 On cDMARDs, n (%) 287 (65.1) 77 (64.2) 0.915
 On b/tsDMARDs, n (%) 245 (55.5) 68 (56.7) 0.917

Table 5   Comorbidities and 
behavioural patterns of patients 
enrolled in our study

Comparison between vaccinated and unvaccinated patients
a For definitions please see “Patients and methods”

Characteristics Vaccinated, n = 437 Non-vaccinated, 
N = 120

p value

Arterial hypertension, n (%) 139 (31.8) 29 (24.2) 0.144
Coronary heart disease, n (%) 27 (6.2) 5 (4.2) 0.510
Congestive heart failure, n (%) 5 (1.1) 2 (1.7) 0.645
Diabetes mellitus, n (%) 36 (8.2) 3 (2.5) 0.027
Chronic kidney disease, n (%) 31 (7.1) 8 (6.7) 1.000
Chronic obstructive pulmonary disease, n (%) 19 (4.3) 0 (0.0) 0.019
Missed appointment (during last year), n (%) 169 (38.7) 54 (45.0) 0.207
Treatment discontinuation amid first COVID-19 

wave, n (%)
6/250 (2.4) 2/73 (2.7) 1.000

Nocebo behaviour, n (%)a 23/352 (6.5) 18/65 (27.7) 0.0001
Negative vaccination behaviour, n (%)a 30 (6.9) 47 (39.2) 0.0001
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only two of our patients received the Johnson & Johnson 
vaccine, therefore no definite conclusion can be drawn for 
this vaccine. In agreement with previously published stud-
ies focusing on mRNA vaccines, we found that fatigue and 
local pain at the site of injection were the most common 
symptoms for Pfizer vaccine [13, 19, 20]. In our cohort, 
fever was the cardinal AE for Astra-Zeneca vaccine, while 
myalgias and headache were not so commonly reported as 
in other studies [19]. Looking for interactions with clinical, 
demographic and other characteristics, we are in concert 
with another study finding that AEs are more common in 
females [14], reporting also for the first time that the occur-
rence of COPD is also a risk factor.

With this study, we also add to the accumulating evi-
dence that vaccination against COVID-19 does not seem 
to be associated with exacerbation of SRDs, at least in the 
short term [3, 14, 15]. It should be mentioned though that 
disease flare is not formally assessed in most of the studies. 
Also, different time points of disease flare assessment have 
been used. Of note, most of disease flares seem to occur 
within the first 7 days after the vaccine [21]. These could 
explain some discrepancies observed in the percentages 
reported [21]. Importantly, we found that stopping treat-
ment for COVID-19 vaccination was marginally associated 
with disease flare. This highlights the need for more studies 
that could support the recommendations issued about with-
holding some of the immunomodulatory drugs in the period 
around vaccination [22].

In accordance with previous studies which explored 
patients’ concerns before COVID-19 vaccination programme 
expands [10, 12], and with more recent studies examining 
vaccine hesitancy in SRD patients [23], we found that fear of 
side effects as well as fear of disease flare is the major cause 
that leads to decreased vaccination uptake.

Analysing also clinical and demographic data, we 
showed that vaccination was less attractive for patients 
that did not have university/college education. This is in 
line with a recently published study with similar setting 
[23], as well as with the emerging concept of “syndemics” 
which highlights that all aspects (including social) should 
be taken into account in the treatment of SRD patients, 
especially in the COVID-19 era [24, 25]. Additionally, 
negative vaccination behaviour (defined here as not being 
vaccinated against influenza for the last 2 years), as well 
as nocebo-prone behaviour, has been strongly associated 
in our study with decreased rates of vaccination against 
COVID-19. Notably, another study from our department 
has shown that nocebo-prone behaviour assessed also by 
Q-No was associated with vaccine hesitancy in healthcare 
workers [26]. Nocebo effect is an increasingly recognized 
problem in patients with autoimmune diseases [27], which 
is more pronounced during COVID-19 era [17]. Notewor-
thy, earlier study from our department showed that despite 

influenza vaccination rates increased amid COVID-19 
pandemic, there is still room for further improvement 
[28]. Besides, Felten et al. showed earlier this year that 
willingness for vaccination was higher in patients who 
received influenza or pneumococcal vaccine over the last 
years [10]. Similar findings were reported by Priori et al. 
in an online survey, which has shown that patients were 
willing to reconsider if medical education was provided 
[12]. In line with this finding, more than half of the unvac-
cinated patients in our study were willing to reconsider 
their decision. Another study has described in more detail 
the thoughts that might make patients hesitant/suspicious 
of the COVID-19 vaccine [29]. To this end, patients’ and 
clinicians’ education about benefits of vaccination is of 
paramount importance.

Interestingly, similar to other investigators [12, 29], we 
did not find any association between vaccination uptake and 
comorbidities and/or treatment in our cohort. On the other 
hand, in accordance with other investigators [23, 30], we 
found that increased age was associated with willingness 
to vaccinate against COVID-19. No association was found 
between decreased vaccination rate and missed appoint-
ments with the rheumatology team over the last year. This 
could imply that telemedicine worked well over the last 
12 months, providing support to SRD patients. Indeed, the 
majority have been in telephone contact with the rheuma-
tology team. Also, we found that patients who discontinued 
their treatment due to COVID-19 last year [18] were now 
vaccinated, showing the benefits from telephone communi-
cation. Finally, we should delineate that fear for thrombosis 
is still here, without being associated with a specific type 
of vaccine. Instead, we showed that the majority of patients 
expressing this concern were those with SLE and/or APS, as 
expected. This implies that we should probably focus more 
on this subgroup of patients, explaining that there is no addi-
tional risk for them [31].

Finally, although assessment of COVID-19 vaccination 
efficacy was beyond the scopes of this study, we observed 
(data not shown) that individuals vaccinated were less com-
monly infected (8.4%), compared to those who were unvac-
cinated (16.4%, p < 0.0001). Notably, in studies exploring 
immunogenicity of vaccines in SRD patients, 5–10% did not 
produce adequate titers of antibodies, which is in line with 
the percentage of patients in our study who were infected 
without vaccination [4, 6, 7].

We acknowledge that our study has some limita-
tions. First, it is a retrospective study based on telephone 
interviews. However, all of them were conducted within 
4 months after vaccination and by an experienced inter-
viewer. We used this methodology, instead of online ques-
tionnaires to reduce the self-reporting bias. Also, we do 
not have an arm with people without SRD in our study; 
other studies have shown that AEs are largely similar 
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between SRD and healthy individuals [3, 14, 15]. Notably, 
the percentage of vaccine hesitancy among SRD is simi-
lar to that reported for white British healthcare workers 
[32]. Additionally, nocebo effect was measured with the 
Q-No questionnaire. Despite not being validated exten-
sively, it has been used in populations with SRD [17] and 
beyond [33]. Finally, the severity of reported AEs was not 
recorded, although no AE led to hospitalization.

On the other hand, the strengths of our study include 
that we enrolled patients with many different SRDs, taking 
also into account social and other clinical determinants 
like unemployment, educational status and comorbidities, 
respectively. Also, during the study period, vaccination 
against COVID-19 had been offered to all patients with 
SRD and three different vaccines have been employed. 
Finally, we examined the general behaviour against vac-
cines having as “pilot” the vaccination uptake against 
influenza for the last 2 years. In fact, our study suggests 
that vaccination campaign should focus on SRD patients 
with nocebo-prone and negative vaccination behaviour.

In conclusion, we showed that AEs are present in about 
one-third of the patients, more commonly observed in 
females and those with COPD. Minor differences exist in 
the type and rate of AEs across different vaccine types. 
The underlying disease activity remained unchanged and 
vaccination was highly protective against COVID-19. On 
the other hand, we showed that fear for vaccine against 
COVID-19 is still evident. This is more pronounced in 
patients with negative thoughts against vaccines, nocebo-
prone behaviour, lower educational level, as well as in 
those previously infected with COVID-19. As more than 
half of the unvaccinated individuals in our study would 
reconsider being vaccinated, it seems that there is still 
room for improvement of vaccination rates in patients with 
SRD.) Thus, the vaccination campaign should go on and 
inform patients about the safety of vaccination against 
COVID-19.
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