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Abstract

Objectives Vaccination against COVID-19 emerges as an effective strategy for combating the pandemic. While many of
our patients with rheumatic diseases (RD) wonder whether it is safe to get the vaccine, vaccine hesitancy is rising among
the general population. We assessed the willingness to get vaccination and its probable predictors among patients with RD
compared to healthcare workers and a sample from the general population.

Methods We conducted a web-based questionnaire survey in a cross-sectional design in 3 groups of participants just before
the mass vaccination program in Istanbul, Turkey. The questionnaire sought socio-demographic variables, COVID-19 related
risk factors, willingness to get vaccination, and concerns and thoughts about vaccine. COVID-19 anxiety scale (CAS) was
also evaluated.

Results We studied in total 732 patients with RD (Group 1), 763 individuals representing general population (Group 2) and
320 hospital workers (Group 3). Dysfunctional anxiety related to COVID-19 was found in 4.9%, 3.8% and 4.1%, in Group
1, 2 and 3, respectively. Of the patients with RD, 29.2% were willing to be vaccinated, 19.0% were unwilling and 51.8%
were undecided. These were somewhat similar among the general population (yes: 34.6%, no: 23.3% and unsure: 42.1%),
with significantly less undecided individuals (p <0.001). On the other hand, hospital workers were significantly more will-
ing (yes: 52.5%, no: 20.9% and unsure: 26.6%) (p <0.001). Main concerns were probable side effects, unknown scientific
results and having no trust. Being male, older age, working in a hospital, not having contracted COVID-19 and high scores
on CAS were found to be independently associated with willingness.

Conclusions The low rate of vaccine acceptance among patients with RD, as well as general population sampling is worry-
ing. Healthcare policies should aim to implement communication, promote confidence and increase demand for COVID-19
vaccine.

Keywords Vaccination - Willingness - Hesitancy - COVID-19 - Rheumatic diseases - Healthcare workers - Web-based
survey - COVID-19 associated anxiety

Introduction

Since it emerged in December 2019, the Coronavirus dis-
ease-2019 (COVID-19) pandemic has been responsible for
more than 2.2 million deaths worldwide [1]. Vaccination
of a large portion of the population is considered essential
in order to establish herd immunity [2]. Multiple potential
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vaccines against COVID-19 have been developed at an
unprecedented speed [3] and as of December 2020, mass
vaccination programs were started in many countries.

The first case of COVID-19 in Turkey was officially
confirmed on March 11 2020. As of 15 February 2021,
Turkey, where over 83 million people reside, has officially
reported 2.594.128 confirmed cases and 27.562 deaths
due to COVID-19 [4]. While conducting its own vaccine
research, the country has made an agreement with China to
use inactivated vaccine candidate, ‘CoronaVac’ produced
by biopharmaceutical company Sinovac, which is still in
the 3rd trial phase [5-9]. As of January 13, based on the
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unpublished results from the trials in Indonesia and Brazil,
as well as on “interim analyses”, Medicines and Medical
Devices Agency of Turkey granted emergency use authori-
zation (EUA) to Sinovac COVID-19 vaccine [7-9]. On the
following day (January 14), mass vaccination campaign
started with healthcare workers along with people aged 65
and over.

In recent months, many of our patients having a rheumatic
disease (RD) called us for permission to get vaccination,
while some expressed their concerns about the efficacy and
safety issues. Moreover, the general public also seemed to be
somewhat hesitant about accepting a vaccine. We, therefore,
did a cross-sectional survey of patients with RD, healthcare
workers whom we assumed would be willing to get the vac-
cine and a sample from the general population. The purpose
of the study was to estimate COVID-19 vaccine acceptance
and to evaluate attitudes and thoughts toward vaccination
just before the vaccination program took place in Turkey.

Patients and methods

A web-based survey was conducted in a cross-sectional
design using the Survey Monkey software (SurveyMonkey,
San Mateo, CA, USA) and sent out to the participants via
WhatsApp link. The study groups consisted of patients with
RD (Group 1), general population (Group 2) and healthcare
workers (Group 3). The online survey (supplementary mate-
rial) was designed and executed as suggested by Gaur et al.
[10]. The electronic questionnaire has been tested in 22 indi-
viduals among the hospital workers before fielding it. After
this pilot testing these responses were discarded. Duplicate
entries were not allowed. Incomplete questionnaires were
also analyzed. The survey included 27 questions in total.
The questions were related to socio-demographic character-
istics [five questions], social media use [one question], risk
factors for COVID-19 [four questions], previous diagnosis
or death due to COVID-19 among the household or close
circle [three questions], willingness to get vaccination [three
questions], associated concerns or thoughts about vaccina-
tion [four questions] and COVID-19 associated anxiety [five
questions]. Participants were also asked whether they have
been previously diagnosed with a comorbid disease (such as
cardiovascular disease, chronic lung disease, hypertension,
diabetes mellitus or else) (one question) and a psychiatric
disorder (one question). Patients with RD were additionally
asked for their specific diagnosis, disease duration and drugs
used for the last 3 months (three questions).

COVID-19 related anxiety was assessed using the
COVID-19 anxiety scale (CAS) [11] validated in Turkish
[12]. The CAS is a 5-item mental health screener devel-
oped to determine probable cases of dysfunctional anxiety
associated with the COVID-19 crisis [11-13]. Each item

@ Springer

was scored from 0 to 4 points, making a total score ranging
between 0 and 20. Additionally, a cut-off point of >9 has
been shown to have a good accuracy in diagnosing dysfunc-
tional anxiety (90% sensitivity and 85% specificity) [13].

Identification and selection of the study population
Group 1: Patients with RD

We identified six subgroups of rheumatic diseases: 1) rheu-
matoid arthritis (RA); 2) connective tissue disease (CTD)
which included systemic lupus erythematosus, systemic
sclerosis and primary Sjogren syndrome; 3) spondylar-
thropathies (SpA); 4) Behget’s syndrome (BS); 5) familial
Mediterranean fever (FMF); 6) vasculitides which included
several types of large and small-vessel vasculitis. Patients
who were examined within the last six months in our out-
patient clinic were identified and 250 patients from each
subgroup were consecutively selected as the target study
population. Phone numbers of the patients were retrieved
mainly from the personal patient database of one of the
authors (E.S) and also from the archives of rheumatology
outpatient clinic of Cerrahpasa Medical Faculty. Of these
1500 patients, 732 (258 M/ 474 F) (48.8%) responded.

Group 2: General population sample

People who are not hospital workers and who are not regis-
tered patients with RD constituted the general population.
Snowball technique was used to reach the population and a
total of 763 individuals (258M/505F) responded. Response
rate could not be calculated.

Group 3: Healthcare workers

Web-based questionnaire was sent to the staff of our univer-
sity hospital (400 physicians, 800 nurses and 200 medical
and non-medical personnel). Of these 1400 hospital workers,
320 (88M/232F) (22.9%) responded. These were physicians
(n=152; 56M/ 96F), nurses (n=113; 10M/103F) and medi-
cal or non-medical personnel (n=55; 22M/33F).

Ethical statement

The survey was anonymous, voluntary and ran between
04 and 13 January, 2021. It was approved by the Min-
istry of Health (2021-01-04T16_41_30). The study
was also approved by the Ethics Committee of Istan-
bul University-Cerrahpasa, Cerrahpasa Medical Faculty
(10.03.2021-49044).
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Statistical analysis

Normality distribution of the numeric variables was tested
by the Shapiro Wilk test. Numeric results were expressed
as mean + standard deviation and categorical results were
expressed as n (%). Kruskal Wallis test was used for compar-
ison of non-normally distributed variables and then Dunn’s
test with Bonferroni correction was used for multiple com-
parisons when the significantly meaningful difference was
obtained. Categorical variables were compared using Pear-
son’s chi-square test. Reliability of the CAS was assessed
using Cronbach’s alpha coefficient. Thirteen probable vari-
ables (group, age, gender, education, the length of social
media use, comorbidity, leaving the house for work quite
often, previous diagnosis of COVID-19 in the participant
itself or someone in the close circle, death due to COVID-19
among the household or in the close circle, anxiety associ-
ated with COVID-19, psychiatric disease, and household
size) that could affect willingness to get COVID-19 vac-
cination were defined. We used the first univariate analysis
to investigate whether these variables were associated with
reluctance (No vs Yes). Those who responded as ‘unsure’
were excluded from this analysis. Then, nine variables
whose p values were found < 0.15 in the univariate analysis
were included in the multivariate logistic regression analy-
sis with Enter method. IBM SPSS Statistics for Windows,
v.20.0 (IBM Corp., Armonk, NY, USA) was used in the
statistical analysis. A p value of less than 0.05 was accepted
as statistical significance.

Results

In total, we studied 732 (258M/474 F) patients with RD
(Group 1), 763 (258M/50 F) individuals representing the
general population (Group 2) and 320 (88 M/232F) health-
care workers (Group 3).

Patients with RD were categorized in six subgroups:
1) RA (n=84; 15M/69F); 2) CTD (n=122; 10M/112F);
3) SpA (n=114; 62M/52F); 4) BS (n=189; 115M/74F);
5) FMF (n=131; 43M/88F); 6) Vasculitides (n=92;
13M/79F). The mean disease duration of the patients was
calculated as 13.5+10.1 years. A total of 670 (92%) patients
were using one or more of the following such as biologi-
cal disease-modifying anti-rheumatic drugs (DMARDs)
(n=259, 39%), non-biological DMARDs (n=270, 40%),
prednisolone (n= 198, 30%), hydroxychloroquine (n =136,
20%) and colchicine (n=224, 33%) at the time of the survey.
Distribution of the drugs by diagnosis were as follows:

(a) Biological DMARDS (RA: n=34; CTD: n=15; SpA:
n="73; BS: n=54; FMF: n=37; Vasculitis: n=46)

(b) Non-biological DMARD’s (RA: n=49; CTD: n=50;
SpA: n=35; BS: n=78; FMF: n=10; Vasculitis:
n=48)

(c) Prednisolone (RA: n=43; CTD: n=56; SpA: n=14;
BS: n=31; FMF: n=9; Vasculitis: n=45)

(d) Hydroxychloroquine (RA: n=30; CTD: n=94; SpA:
n=3; BS: n=2; FMF: n=5; Vasculitis: n=2)

(e) Colchicine (RA: n=2; CTD: n=0; SpA: n=1; BS:
n=104; FMF: n=117; Vasculitis: n=0)

Socio-demographic characteristics (Table 1)

Respondents were mostly female in all study groups while
being significantly more in Group 3. Patients with RD were
significantly older, less educated and had a more crowded
household compared to both control groups. TV and social
media were the common sources of information about vac-
cination for all groups. Additionally, institutional decla-
rations and medical literature were among the frequently
used sources for hospital workers. Patients with RD spent
the least amount of time using social media, whereas the
general population spent the highest amount of time.

COVID-19 Anxiety scale (Table 1)

A total 712 (252M/460F) patients with RD, 718
(240M/478F) individuals from the general population sam-
ple and 310 (83M/227F) healthcare workers completely
fulfilled the scale. Cronbach’s alpha coefficient was cal-
culated as 0.827 indicating high internal consistency. The
CAS scores were comparable among the study groups. The
frequency of dysfunctional anxiety was less than 4.9, 3.8
and 4.1% in Group 1, 2 and 3, respectively. Females had
significantly higher scores and a higher frequency of dys-
functional anxiety compared to males in each study group
(data not shown).

Frequency of COVID-19 diagnosis and its potential
risk factors (Table 2)

The frequency of COVID-19 diagnosis both in the partici-
pant and in the household or close circle was significantly
the highest among the hospital workers. As expected, hos-
pital workers were the group most likely to leave the house
frequently for work during the pandemic. The group of
the general population was the least likely group to con-
tract COVID-19 as well as the least likely group to go out
for work. On the other hand, the frequency of death due
to COVID-19 among the household or close circle was
comparable across the study groups. The frequency of any
comorbid disease as well as the psychiatric disease was sig-
nificantly higher only among the patients with RD.
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Table 1 Socio-demographic variables and resources of information about vaccination

Group 1 Group 2 Group 3 P
Patients with RD (n=732) General popula-  Healthcare workers
tion (n=763) (n=320)
Male/Female, n (ratio) 258/474 (0.54) 258/505 (0.51) 88/232 (0.38) 0.045%§
Age, mean + SD, years 42.8+11.6 40.8+12.0 37.0+10.0 <0.001*F§
Primary/middle school education, n (%) 225 (30.7) 28 (3.7) 6(1.9) <0.001%*F
Household (>4), n (%) 357 (48.8) 252 (33.2) 116 (35.9) <0.001*+
Need to leave the house for work, quite often, n (%) 264 (36.1) 210 (27.5) 283 (88.4) <0.001*F§
Source of information related to vaccination, n (%)
I have no information 34 (4.6) 20 (2.6) 9(2.8) 0.079
Newspaper 120 (16.4) 162 (21.2) 57 (17.8) 0.05*§
TV 533 (72.8) 486 (63.7) 138 (43.1) <0.001*+§
Social media 425 (58.1) 547 (71.7) 171 (53.4) <0.001*+§
Institution 26 (3.6) 50 (6.6) 168 (52.5) <0.001*+§
Friends 75 (10.2) 116 (15.2) 77 (24.1) <0.001*+§
Medical literature 8 (1.1) 22(2.9) 39 (12.2) <0.0017§
<1 h daily spent using social media 270 (36.9) 192 (25.2) 100 (31.3) <0.001*+§
COVID-19 anxiety scale
Total score, mean +SD 1.62+3.03 1.55+2.71 1.81+2.64 0.389
Cut off value of > 9, n (%) 36 (4.9) 11 (3.8) 18 (4.1) 0.553
P *:Group 1 vs Group 2, t: Group 1 vs Group 3, §: Group 2 vs Group 3
Table2 COVID-19 diagnosis and risk factors for COVID-19
Group 1 Group 2 Group 3 P
Patients with RD General popula-  Healthcare work-
(n=732) tion (n=763) ers (n=320)
COVID-19 diagnosis in the participant, n (%) 104 (14.2) 70 (9.2) 69 (21.6) <0.001*F§
Yes 617 (84.3) 687 (90.0) 248 (71.5)
No 11 (1.5) 6 (0.8) 3(0.9)
Unsure
COVID-19 diagnosis among the household or close circle, n (%) 460 (62.8) 435 (57.0) 244 (76.3) <0.001*F§
Yes 254 (34.7) 317 (41.5) 76 (23.8)
No 18 (2.5) 11(1.4) 0
Unsure
Death due to COVID-19 among the household or close circle, n (%) 198 (27.0) 217 (28.4) 96 (30.0) 0.603
Presence of any comorbid diseases, n (%) 304 (41.5) 181 (23.7) 67 (20.9) <0.001%f
History of psychiatric disorders or psychiatric drug use for at least 177 (24.2) 110 (14.4) 51(15.9) <0.001%F

three months, n (%)

P * Group 1 vs Group 2, f: Group 1 vs Group 3, §: Group 2 vs Group 3

Perception towards vaccination (Tables 3, 4 and 5)

Of the patients with RD, 29.2% were willing to get vac-
cinated, 19.0% were unwilling and 51.8% were undecided
(Table 3). There were significantly more undecided individu-
als among patients with RD compared to the general popula-
tion sample (51.8% versus 42.1%, p <0.001). Besides that,
those who accept and who do not accept vaccination were
balanced among patients with RD and the general popula-
tion (yes: 29.2% versus 34.6% and no: 19.0% versus 23.3%).
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Healthcare workers were the most willing (yes: 52.5%, no:
20.9% and unsure: 26.6%) (p <0.001). Moreover, healthcare
workers were more likely ‘to not consider vaccination if they
were to be infected with COVID-19 recently (yes: 19.3%,
no: 59.1% and unsure: 21.6%) (p <0.001) and in addition
thought significantly more than other groups that vaccination
should be mandatory (yes: 35.3%, no: 42.5% and unsure:
22.2%) (p=0.003). Only 29.5% of the patients with RD and
27.1% of the general population thought that vaccination
should be obligatory. As seen in Table 3, among healthcare
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Table 3 Perception towards COVID-19 vaccination

Group 3 P
Healthcare workers

Group 1 Group 2
Patients with General
RD (n=732) population

Total (n=320) Physicians (n=152) Nurses and medical/

(n=1763) .
non-medical personnel
(n=168)
Willingness to get vaccination, 214 (29.2) 264 (34.6) 168 (52.5) 104 (68.4) 64 (38.1) < 0.001*%§
n (%) 139 (19.0) 178 (23.3) 67 (20.9) 17 (11.2) 50 (29.8)
Yes 379 (51.8) 321 (42.1) 85 (26.6) 31(20.4) 54 (32.1)
No
Unsure
Would you consider vac- 143 (20.7) 169 (23.8) 58 (19.3) 30 (21.3) 28 (17.5) < 0.001%*§
cination if you have been 237 (34.3) 273 (38.5) 178 (59.1) 90 (63.8) 88 (55.0)
previously diagnosed with 310 (44.9) 268 (37.7) 65 (21.6) 21 (14.9) 44 (27.5)
COVID-19? n (%)
Yes
No
Unsure
Do you think that vaccination 216 (29.5) 207 (27.1) 113 (35.3) 66 (43.4) 47 (28.0) 0.0031§
should be mandatory? n (%) 277 (37.8) 331 (43.4) 136 (42.5) 59 (38.8) 77 (45.8)
Yes 239 (32.7) 225 (29.5) 71 (22.2) 27 (17.8) 44 (26.2)
No
Unsure
Was there any change in your 510 (69.7) 534 (70.0) 224 (70.0) 113 (74.3) 111 (66.1) 0.633
point of view towards vac- 111 (15.2) 109 (14.3) 55(17.2) 28 (18.4) 27 (16.1)
cination in general recently? 111 (15.2) 120 (15.0) 41(12.8) 11(7.2) 30 (17.9)
n (%)
None
Yes in a positive way
Yes in a negative way
P * Group 1 vs Group 2, f: Group 1 vs Group 3, §: Group 2 vs Group 3
Tablg 4 Whilfih countr}/’s Ifi Group 1 Group 2 Group 3 P
vaccmei)wou 'lyl())lu pre ;r, it Patients with RD General population  Healthcare workers
was to be available (n %) (n=732) (n=763) (n=320)
USA/Germany 260 (35.5) 357 (46.8) 155 (48.4) <0.001%*F
Turkey 339 (46.3) 198 (26.0) 52 (16.3) <0.001*F§
China 44 (6.0) 45(5.9) 51(15.9) <0.001%§
United Kingdom 27 (3.7) 51(6.7) 22 (6.9) 0.020%F
Russia 7 (1.0) 13 (1.3) 3(0.9) 0.367
I have no idea 128 (17.5) 159 (20.8) 52 (16.3) 0.118

P * Group 1 vs Group 2, §: Group 1 vs Group 3, §: Group 2 vs Group 3

workers vaccine intention differed significantly according
to the professional role. 68.4% of physicians whereas 38.1%
of the nurses and hospital personnel agreed that they would
take the vaccine, (p <0.001). It was noted that 11.2% of the
physicians compared to 29.8% of the nurses and hospital
personnel were unwilling. Similarly, 43.4% of the physi-
cians whereas 28.0% of the nurses and personnel thought
that vaccination should be mandatory (p <0.0001). The
opinion towards vaccination, in general, seemed to not have

changed recently in the majority of the respondents in all
study groups (p=0.633).

As shown in Table 4, of the patients with RD, 46.3%
would prefer a Turkish vaccine and 35.5% would choose the
USA/German vaccine. On the other hand, the groups of the
general population and healthcare workers would favor the
USA/German vaccine (46.8 and 48.4%, respectively) over
a Turkish vaccine (26.0 and16.3%, respectively). Chinese,
English and Russian vaccines were among the least favored
by all study groups. Approximately 1/5 in all study groups

@ Springer
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Table 5 What are your thoughts on COVID-19 vaccine?

Group 1 Group 2 Group 3 P

Patients with RD General population  Hospital workers

(n=1732) (n=1763) (n=320)
I am afraid of side effects, n (%) 351 (48.0) 330 (43.3) 108 (33.8) <0.001*F§
I do not know the scientific results, n (%) 217 (29.6) 265 (34.7) 102 (31.9) 0.108
I do not trust, n (%) 103 (14.1) 158 (20.7) 33 (10.3) <0.001*§
I think that it is protective, n (%) 189 (25.8) 233 (30.5) 160 (50.0) <0.001*+§
I do not think that it will protect me, n (%) 53(7.2) 59 (7.7) 26 (8.1) 0.870
I do not think that COVID-19 is a threat against my 30 (4.1) 29 (3.8) 13 4.1) 0.938

health, n (%)

I am allergic to drugs, n (%) 22 (3.0) 11(1.4) 6(1.9) 0.106
I favor natural or alternative ways of healing, n (%) 26 (3.6) 23 (3.0) 4 (1.3) 0.122
I am against all kinds of vaccination, n (%) 11 (1.5) 16 (2.1) 1(0.3) 0.094

P * Group 1 vs Group 2, : Group 1 vs Group 3, §: Group 2 vs Group 3

revealed that they had no idea on which country’s vaccine
to prefer if all were to be available.

Opinions on COVID-19 vaccine are shown in Table 5.
48% of the patients with RD, 43.3% of the general popula-
tion, while 33.8% of the healthcare workers revealed that
they were afraid of the side effects (p <0.001). About a
third of each study group declared that they do not know
the scientific results of the vaccine. Having no trust was
another issue which was reported by 14.1% (RD patients),
20.7% (general population) and 10.3% (healthcare workers)
(»<0.001). On the other hand, significantly more healthcare
workers (50%) thought that it will be protective, compared
to 25.8% of the patients with RD and 30.5% of the general
population (p <0.001). Only about less than 10% of the par-
ticipants thought that the vaccine would not be protective
(RD patients:7.2%, general population: 7.7% and healthcare
workers: 8.1%). Those who declared that they were allergic
to drugs, or favor natural/ alternative ways of healing or are
against all kinds of vaccines were similarly less than 5% in
all study groups.

Independent predictors of vaccine acceptance
(Table 6)

As shown in Table 6, among 13 probable risk factors
(Group, age, gender, education, time spent using social
media, COVID-19 related anxiety, comorbid disease, psy-
chiatric disorder, household size, leaving the house for work
quite often, diagnosis of COVID-19 in the participant or
in a relative or close circle, and death due to COVID-19
among the household or close circle) that were investigated
using univariate analysis, 9 (working as a healthcare worker,
being > 40 years of age, being male, having a university
degree or more, spending > 1 h using social media, having a
comorbid disease, high scores on COVID-19 related anxiety,
leaving the house for work quite often, not having contracted
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COVID-19) were found to be associated with a willingness
(with a p value of <0.15). However, of these nine probable
risk factors that were entered in the multivariate logistic
regression model, five variables (being a healthcare worker,
being male, being > 40 years of age, not having contracted
COVID-19 and higher scores on COVID-19 related anxiety)
were found to be independent predictors of vaccine accept-
ance. On the other hand, among patients with RD, only
being older than 40 years of age and being male were found
to be independently associated with vaccine willingness
(data not shown). Significant P values are denoted as ‘bold’.

Discussion

This cross-sectional web-based survey that was done just
before the beginning of the mass vaccination program in
Turkey, revealed that the majority of the population seems
to be reluctant to get vaccinated. Only about one-third of
the patients with RD were willing to get vaccinated, which
was somewhat comparable to that observed in the general
population sample. Similarly, roughly one-third in all study
groups thought that vaccination should be mandatory. Being
afraid of side effects, being unaware of the scientific results
and having no trust were the main concerns related with
vaccine.

Whether patients with RD, especially those receiving
DMARDs, are at an increased risk for severe COVID-19
infection remains unclear [14]. So far, rheumatic diseases
are not listed among the comorbidities that carry increased
risk for severe COVID-19 [15]. Patients with rheumatoid
arthritis, systemic lupus erythematosus or psoriasis, when
analyzed as a combined group, were found to have a slightly
increased risk of death from COVID-19 compared to those
without these diseases as shown in a meta analysis [16].
Chronic use of glucocorticoids at moderate or high doses
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Table 6 Effect of socio-demographic variables on willingness to get COVID-19 vaccination

Willingness to get COVID-19 vaccination Multivariate analysis

No Yes P P OR (95% CI)

Groups

Patients with RD 139 (39.4) 214 (60.6) 0.006 1

Healthcare workers 67 (28.5) 168 (71.5) 0.014  1.789 (1.125-2.844)

Population 178 (40.3) 264 (59.7) 0.705  0.934 (0.654-1.332)
Age

<40 years 220 (44.1) 279 (55.9) <0.001 <0.001 1

>40 years 164 (30.9) 367 (69.1) 1.762 (1.311-2.367)
Gender

Female 268 (41.2) 383 (58.8) 0.001 <0.001 1

Male 116 (30.6) 263 (69.4) 1.908 (1.405-2.591)
Education level.

High school or lover 116 (42.5) 157 (57.5) 0.038 0.058 1

University degree or higher 268 (35.4) 489 (64.6) 1.420 (0.988-2.041)
Daily spent time using social media

<lh 106 (33.0) 215 (67.0) 0.057 0.350 1

>1h 278 (39.2) 431 (60.8) 0.865 (0.639-1.172)
Comorbidity

No 277 (38.9) 435 (61.1) 0.107 0.569 1

Yes 107 (33.6) 211 (66.4) 1.099 (0.794-1.520)
Leaving the house for work quite often

No 221 (39.5) 338 (60.5) 0.103 0.659 1

Yes 163 (34.6) 308 (65.4) 0.930 (0.672-1.286)
COVID-19 diagnosis in the respondent

Yes 62 (43.7) 80 (56.3) 0.080 0.034 1

No 317 (36.0) 563 (64.0) 1.520 (1.031-2.240)
COVID-19 anxiety score 1.3+2.4 1.8+2.8 0.001 0.003  1.092 (1.030-1.157)
COVID-19 diagnosis among the household or close circle

No 137 (35.2) 252 (64.8) 0.255

Yes 245 (38.8) 387 (61.2) - -
Death due to COVID-19 among the household or close circle

No 280 (37.6) 465 (62.4) 0.746

Yes 104 (36.5) 181 (63.5) - -
Psychiatric disease

No 324 (38.0) 528 (62.0) 0.278

Yes 60 (33.7) 118 (66.3) - -
Household size

<4 person 226 (36.0) 401 (64.0) 0.306

>4 person 158 (39.2) 245 (60.8) - -

Significant P values are given in bold

(equivalent to > 10 mg/d prednisone) was associated with
hospitalization while cytokine inhibitors, were reported
to reduce the risk of COVID-19 [16]. It appears that there
is no increase in vaccination-related harms in vaccinated
patients with RD, and current guidelines recommend vac-
cinating patients with RD using immuno-modulatory
agents, although current evidence from the literature is
scarce [17-19]. In the current survey, we observed that

the hesitancy rate and attitude towards vaccination among
patients with RD were not significantly different than that
observed among the general population.

Vaccine hesitancy rate can vary across countries [20-31].
An online survey conducted in Turkey (n=3936) and in the
UK (n=1088) throughout May 2020 found that COVID-19
vaccine hesitancy was significantly higher in Turkey [20].
In that survey, 31% of the participants in Turkey and 14% in

@ Springer



1112

Rheumatology International (2021) 41:1105-1114

the UK were unsure about getting vaccinated, and in both
countries 3% rejected to be vaccinated [20]. A survey of 788
U.S. adults showed that 30.7% of respondents were defi-
nitely planning, 29.2% were probably planning, 18.8% were
undecided, 9.4% probably not planning and 11.9% would
definitely not planning to receive a future COVID-19 vac-
cine [21]. Another study reported that 26% of French adults
would not accept a COVID-19 vaccine [22], whereas, in
Australia, attitude towards vaccine was more positive, with
an acceptance rate of 85.8% as reported in a survey of 4362
Sidney habitants [23]. Vaccine acceptance rate can also
change over time as COVID-19 transmission rates decrease
[24]. A longitudinal study in the USA with 7547 participants
showed that the willingness to a COVID-19 vaccine declined
from 71% in April 2020 to 53.6% in October 2020 [24].
The timing of the current survey (done almost immediately
preceding vaccine availability) could be related to the sig-
nificantly low rate of acceptance.

Reluctance to get vaccinated in the current study can
be explained by the lack of information about the benefits
of vaccination, widespread misinformation about the pan-
demic, misleading healthcare information, conspiracy theo-
ries and mistrust to vaccines in general [20, 24-26, 30, 31].
Additionally, the fact that vaccines have been developed
with an unprecedented speed may have caused the public
to become more reluctant to accept a vaccine [24]. Online
interactive meetings and informative videos on social media
can improve willingness to vaccine. On the other hand,
the current safety and efficacy data of the vaccine must be
shared transparently with the public, as well.

Hesitancy to get vaccinated was reported to be associated
with younger age, female gender, lower income, lower level
of education and black ethnicity [21, 23, 24, 30-32]. In line
with previous reports [21, 23, 24, 30-34], we observed that
working in a hospital especially being a physician, being
male, being older than 40 years of age, not having contracted
COVID-19 and having higher scores on CAS were found
to be independently associated with vaccine acceptance.
Females were more reluctant to get vaccinated as they tend
to inquire more about health-related information (which can
mean increased exposure also to misinformation) and they
make the majority of health care decisions for their children
and other family members [33].

Another important issue in our study was authorization
of the emergency use of the vaccine [21]. A previous study
showed that EAU appears to reduce vaccine uptake intent
[21]. The fact that CoronaVac is still in its third phase of the
trial and the low efficacy rates achieved in the interim analy-
ses may have also contributed to public hesitancy in Turkey.
Additionally, there is also a general mistrust against Chinese
products in Turkey similar to that observed in other parts of
the world [32]. In the current survey, Chinese vaccine was
reported to be among the least favored by the public. On
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the other hand, it should be emphasized that 46.3% of the
patients with RD reported that they would have preferred a
Turkish vaccine, although such a vaccine is in the very early
stages of development. This is important in a way that it
shows the degree of trust in their own physicians and health-
care system.

We observed that self-reported willingness to receive
vaccination against COVID-19 among healthcare workers
differs by hospital roles, with physicians showing the highest
acceptance rates. These findings are consistent with previous
studies done among the hospital workers [33]. In a recent
study, nurses were found to be more likely to delay the vac-
cination compared to physicians [34]. In another, nearly half
or more of nurses and various types of medical personnel
were not sure whether the vaccine will work and protect
them against COVID-19 [33]. The reluctance of the nurses
could be partly explained by this group’s being composed of
mostly females. Physicians’ approval of COVID-19 vaccine
is crucial as they are often considered as a trusted public
model [33].

We expected the COVID-19 related anxiety would be
increased with the second wave of the pandemic. However,
we found that the prevalence of dysfunctional anxiety in our
patients’, as measured by CAS was less than 5%, which was
remarkably lower compared to that found in our previous
study [35]. This indicates a fall in the anxiety levels related
to COVID-19 in the subsequent periods of the pandemic
which could be explained by psychological adaptation to
stress and increased resilience.

This study has limitations. Absence of a control group
with a distinct inflammatory comorbidity is the main limita-
tion. This cross-sectional survey was conducted in a single
health care facility in Istanbul, Turkey. Moreover, there were
several demographic and socio-cultural differences between
the study groups, therefore our results can not be general-
ized. As the sampling of our study was voluntary, the pos-
sibility of selection bias could not be eliminated. This survey
was conducted at a single point in time during a pandemic,
in which information, thoughts, decisions and perceptions
are rapidly changing. Therefore, individual willingness to
get vaccinated may similarly change over time. Finally, the
survey was not validated.

Conclusions

The low rate of vaccine acceptance among patients with
RD, as well as the general population sampling is worry-
ing. The so-called ‘the pandemic public health paradox’
[25] is worth extensive evaluation. Also, the nature and
extent of vaccine hesitancy must be evaluated and addressed
promptly (25). Healthcare policies should aim to implement
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communication, promote confidence and increase demand
for COVID-19 vaccine.
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