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Background: Affective disorders such as major depressive disorder and bipolar disorder are associated
with higher infection rates and a more severe course of coronavirus disease (COVID-19). In turn,
COVID-19 could trigger mental disease relapse. Vaccinations lead to a reduction of infections and the pre-
vention of severe courses. This work aims to survey the willingness of individuals with affective disorders
to get vaccinated and concerns about vaccinations. Methods: An online study (April–May 2021) assessed
the current infection and vaccination rate amongst individuals with affective disorder in Austria by sur-
veying attitudes towards the vaccination, the willingness to get vaccinated soon and possible reasons for
decision. The analyses included 59 individuals with affective disorders and 59 healthy controls, matched
for sex and age. Results: There was an overall high willingness to get vaccinated against COVID-19.
Individuals with affective disorders were more skeptical about vaccinations in general but there was
no significant difference between the groups in the willingness to get vaccinated against COVID-19. In
both groups reasons for waiting were mainly fears of acute and/or long-term side effects and the fast
development of the vaccines. Limitations: It was a cross sectional design. Due to the online design, no
objective rating of current psychopathological symptoms was assessed. Willingness to get vaccinated
in general and against COVID-19 in particular were self-created variables, whereas item statistics and fac-
tor analysis were conducted. Discussion: Because of the higher risk for individuals with affective disor-
ders, preventive strategies like vaccinating should be promoted in this group. It is important to help
individuals with AD to overcome barriers such as negative beliefs and concerns about acute and/or
long-term side effects.
� 2022 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Affective disorders (AD) such as major depressive disorder
(MDD) and bipolar disorder (BD) are highly prevalent worldwide
and frequently have a chronic course. Acute psychopathology, in
particular suicidal ideation and suicides present a challenge for
the treatment [1]. Furthermore, due to sociopsychological conse-
quences (e.g. low socioeconomic status, cognitive impairment)
but also to psychiatric (e.g. substance use disorder, anxiety disor-
ders) and somatic comorbidities (e.g. obesity and associated meta-
bolic and cardiovascular diseases), mortality is higher in
individuals with a mental disorder compared to individuals with-
out [2]. In addition to cardiovascular diseases and metabolic alter-
ations, viral diseases such as hepatitis B and C as well as
pneumococcal disease rank among the most common somatic
comorbidities in mental disorders [3,4].

Preliminary data also suggest higher infection rates with the
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
leading to the coronavirus disease (COVID-19) in psychiatric sam-
ples compared to individuals without a mental disorder [5–7].
Even after adjusting for age, sex, ethnicity, and medical comorbidi-
ties, individuals with MDD, BD, schizophrenia and attention-defi
cit/hyperactivity disorder exhibited a higher infection, hospitaliza-
tion and mortality risk than individuals without (death rate of 8.5%
vs. 4.7%; [6]). Multiple reasons including illness symptomatology,
such as depression and psychosis, financial barriers and cognitive
deficits are suggested to be responsible for this issue. Additionally,
struggling with obtaining health care, stigma, discrimination,
reduced communication between patients and physicians as well
as inadequacies of health providers in being able to handle emo-
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tional problems of individuals with mental disorders increases vul-
nerability [8,9].

Recent studies indicate that higher rates of a first manifestation
of psychiatric illness were shown after COVID-19 compared to
other infectious diseases [5]. In addition, a more severe course of
COVID-19 has been found in individuals with a pre-existing mental
disorder [6,10], with overlapping immunological changes and cyto-
kine storm possibly being involved. Chronic low-grade inflamma-
tion in acute illness episodes, but also in subclinical episodes, are
discussed as one of the most important aetiopathophysiological
underpinning of MDD [11] and BD [12–14]. Moreover, acute infec-
tions such as COVID-19 might trigger relapse or exacerbation of
mental disorders due to shared immunological alterations and as
a psychosocial stressor [15–17].

Vaccines help to prevent infections or at least prevent a severe
course of infectious diseases. Few studies focused on worries, hesi-
tancies and prevalence rates of vaccinations of individuals with
mental disorders mostly investigating influenza vaccines showing
controversial findings of either higher rates, lower rates or no dif-
ference compared to the general population [18]. Results from tri-
als surveying attitudes of parents to have vaccinated their children
found some relevant aspects such as knowledge about conse-
quences without vaccinations, communication and media. A gen-
eral vaccine hesitancy was found in parents receiving their
information from mass-media, agreeing with politicians objecting
vaccinations as well as believing in economics reasons of pharma-
ceutical companies [19]. Parents who have heard about HPV and
knew about the potential risk reduction for cancer with an HPV
vaccine had less concerns about this special vaccine [20].

Vaccines influence the immune system mostly by stimulating
the formation of antibodies, but also by evoking a T-cell response
In recent literature reviews, conflicting results on vaccine immuno-
genicity in individuals with MDD, BD, and schizophrenia were
found [18,21]. The interpretation of results was limited by small
sample sizes, cross-sectional study designs and heterogeneity of
the studies. Overall, due to the higher rates of infection, more sev-
ere courses of COVID-19, higher mortality, and the risk of relapse
or onset of psychiatric symptomatology, the benefits of vaccines
against COVID-19 seem to outweigh any potential risks of vaccina-
tion in individuals with mental illness.

Recent studies investigated the willingness to get vaccinated
against COVID-19 of the general population in different countries.
A large-scale study in the UK found a hesitancy to get vaccinated in
15.4% of the population regardless of an existing depression or anx-
iety disorder [22]. In France, 28.8% of a representative working-age
population reported a refusal of a vaccination. The reluctant atti-
tude positively correlated with age, female gender, lower educa-
tion level, few vaccinations in the past and a lack of chronic
condition except hypertension [23]. In Germany, 64.5% of the
respondents would absolutely accept a COVID-19 vaccination and
13.8% would rather accept it [24]. In clinical samples, beside cur-
rent psychiatric symptomatology (depression, mania, psychosis,
anxiety), cognitive deficits, and limited access to health care, an
individual’s thoughts and worries (attitudes, assumptions, beliefs,
expectations) influence the willingness to get vaccinated. Prelimi-
nary data from Maguire et al. [25] show that individuals with
schizophrenia had a lower willingness to self-isolate and were
more concerned about ‘‘catching the flu” from vaccinations than
the general population. Additionally, individuals with schizophre-
nia described concerns about side effects, cost and transport to
the clinic [25]. To our knowledge there is no study about the will-
ingness of individuals with AD to get vaccinated against COVID-19
yet.

This survey aimed to investigate (1) the attitude of individuals
with AD in comparison to mentally healthy controls (HC) about
vaccinations in general, (2) the willingness of individuals with
2

AD compared to HC to get vaccinated against COVID-19 and (3)
concerns about the vaccines against COVID-19. We hypothesized
that individuals with AD would have lower vaccination rates and
a lower willingness to get vaccinated due to fears of side effects
than individuals without mental disorders.
Methods

Procedure and participants

The online survey was conducted at the Medical University of
Graz, Austria, Department of Psychiatry and Psychotherapeutic
Medicine. Individuals with MDD and BD were either former or pre-
sent inpatients or outpatients and therefore have been diagnosed
by a clinician according to the International Statistical Classification
of Diseases and Related Health Problems (ICD)-10 before. Inclusion
criteria were the diagnosis of a psychiatric disorder, currently with
or without illness symptomatology but with the ability to judge or,
the absence of any psychiatric history in HC. Exclusion criteria
were the lack of ability to judge and make decisions and the pres-
ence of dementia or another severe and acute cerebral disease
(delirium, brain tumor, traumatic brain injury. HC were recruited
from the general population via written invitations and word of
mouth (circle of acquaintances, medical students, medical staff).
Participants had to be of legal age and had given online informed
consent prior to their participation in this study. Participation in
the online survey was voluntary, anonymous and without a mon-
etarily or other compensation.

From April 28th to May 20th 2021, the survey was sent out to
participants using the software LimeSurvey 3.04 [26]. It was not
possible to skip a question, but with some questions (somatic/psy-
chiatric diagnosis; reasons for previous COVID-19 vaccination; rea-
sons for hesitancy) there was a free text option. The sample size
was calculated with the statistical programme GPower using a
power of 95%, an a of 0.05 and a medium effect size of 0.25 aiming
to detect a difference between patients with mental disorders and
HC regarding their vaccination willingness. Nevertheless, due to
exploratory reasons, we aimed to include as much individuals as
possible in this pilot survey.

In total, 165 participants completed the survey and 181 opened
it but did not finish it. Of the 165 participants, 76 individuals had a
psychiatric diagnosis but groups with psychotic disorders (n = 3),
personality disorders (n = 2) and addictive disorders (n = 2) as main
diagnosis were too small and therefore excluded. The current
investigation included 59 individuals with AD (n = 26 MDD and
n = 33 BD) and 59 HC matched according to age and sex. The study
has been approved by the local ethics committee (Medical Univer-
sity of Graz, Austria; EK-number: 33-229 ex 20/21) in compliance
with the current revision of the Declaration of Helsinki, ICH guide-
line for Good Clinical Practice and current regulations.

At the time of the start of the survey, 27.92% of the general pop-
ulation in Austria had been at least partially vaccinated against
COVID-19 and 10.55% had been fully immunized. At the end of
the survey, 41.22% had at least received the first shot and 15.44%
were fully immunized [27].
Materials

Sociodemographic questionnaire
Relevant sociodemographic and COVID-19 related data were

recorded with a self-constructed questionnaire in German lan-
guage. Specifically, we collected data on sociodemographic vari-
ables (age, sex, education, profession), medical history
(psychiatric and somatic diseases, smoking), COVID-19 status
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(tested positive in the past), and COVID-19 vaccination status (vac-
cinated yes/no; type of vaccine; resulting side effects).

Willingness to vaccinate questionnaire
We constructed a questionnaire assessing the willingness to

vaccinate in general (with 8 items) and the willingness to be vac-
cinated against COVID-19 (with 9 items) in German language.
Items were rated on a five-point Likert scale scale (0 = disagree,
1 = rather disagree, 2 = neutral, 3 = rather agree, 4 = agree) and
are described in Table 1. A variable for willingness to vaccinate in
general and another variable for the willingness to be vaccinated
against COVID-19 was constructed by reversing polarity of certain
items as described in Table 1 and consecutively building mean
scores for each scale. The newly constructed variables indicated
an adequate internal consistency for the items of these scales
(Cronbach’s alpha = 0.85 respectively 0.86). Moreover, the survey
inquired concerns and reasons for and against the vaccination with
a free text.

Hesitancy to vaccinate questionnaire
To assess hesitancy towards getting vaccinated, participants

were asked to answer the following questions on a scale from 0
to 100%: ‘‘How likely is it that you will be vaccinated against
COVID-19 as soon as you get the chance?”; ‘‘How likely is it that
you will be vaccinated against COVID-19 within the next year?”;
‘‘How likely is it that you will be vaccinated against COVID-19 within
five years?”.
Table 1
Items of the constructed variables to assess the ‘‘Willingness to vaccinate in general”
and the ‘‘willingness to be vaccinated against COVID-19”.

Variable: willingness to vaccinate in general 1

Item 1
Item 2
(recoded)

Item 3
(recoded)

Item 4
Item 5
(recoded)
Item 6
(recoded)

Item 7 #

Item 8

The benefit of vaccinations clearly outweighs the risk
The risk of immediate side effects from vaccinations clearly
outweighs the benefits
The risk of long-term side effects of vaccinations clearly
outweighs the benefits
Vaccinations offer good protection for the general population
I see little benefit for the general population
I am concerned that vaccinations interact with other medication
that I take
I get vaccinated against tick-borne encephalitis regularly
I get vaccinated against influenza regularly

Variable: willingness to be vaccinated against COVID-19 2 ##

Item 1
Item 2
(recoded)
Item 3

Item 4
Item 5
(recoded)

Item 6
Item 7
Item 8
Item 9
(recoded)

The benefit of the COVID-19 vaccination clearly outweighs the
risk
The risk of the vaccination clearly outweighs the benefits
I want to prevent a personally serious COVID-19 course with a
vaccination
I might want to help protect others with my own vaccination
I am concerned that the vaccination will interact with other
medication that I take
It takes little effort for me to get vaccinated
I will mainly get vaccinated because relatives advise me to do so
I will mainly get vaccinated because doctors advise me to do so
I generally do not see any benefit in vaccinations

Note. 1 Mean of the following eight items on a five-point Likert scale; internal
consistency for the items of this scales are given (Cronbach’s alpha = 0.85); 2 Mean
of the following eight items on a five-point Likert scale; internal consistency for the
items of this scales are given (Cronbach’s alpha = 0.86); # as Austria is an endemic
region of tick-borne, regular vaccinations are recommended; ## All questions
assess intrinsic willingness to be vaccinated against COVID-19, except for two items
which targeted extrinsic motivated willingness to be vaccinated (‘‘I will mainly get
vaccinated because relatives advise me to do so”; ‘‘I will mainly get vaccinated because
doctors advise me to do so”).

3

If participants answered that they plan to wait for their vaccina-
tion, the following questions were presented with a five-point Lik-
ert scale option (0 = disagree, 1 = rather disagree, 2 = neutral,
3 = rather agree, 4 = agree): ‘‘I am worried about immediate side
effects”; ‘‘I am worried about long-term side effects”; ‘‘I currently
see no personal benefit as I have already had COVID-19”; ‘‘I do not
see personal benefit as I am not expecting a severe COVID-19 course”;
‘‘I currently do not see a personal benefit as I generally do not see any
benefits in vaccinations”; ‘‘I fear that the vaccination will not be effec-
tive against infection but only against severe COVID-19 courses and I
personally do not expect this”; ‘‘It is too difficult to get the vaccina-
tion”; ‘‘Vaccine development was faster than other vaccine
approvals”; ‘‘In my opinion the vaccines have not been tested thor-
oughly”; ‘‘other reasons”.
Statistical analyses

All analyses were performed with the IBM Statistical Package
for Social Sciences (SPSS), version 25.0, with all hypotheses being
tested two-sided at an a-level of 0.05. For the variable willingness
to be vaccinated against COVID-19, values of the item analysis (item
difficulty and item discrimination values) can be found in Table 2.

Chi-square tests (nominal data), were conducted to test for dif-
ferences between the AD and HC group in descriptive variables. T-
tests were used to calculate the differences between the BD and HC
group in metric data (willingness to get vaccinated in general and
against COVID-19). An exploratory principal axis factor analysis
was conducted to assess the underlying structure of the willingness
to be vaccinated against COVID-19 items. Two factors were obtained
(intrinsic and extrinsic motivated willingness to be vaccinated
against COVID-19). Consecutively, t-Tests were used to calculate
the differences between the BD and HC group in both factors.

For the exploratory principal axis factor analysis across all items
of the willingness to be vaccinated against COVID-19 variable, suit-
ability of data was assessed in advance. The Kaiser-Meyer-Olkin
(KMO) criterion verified an adequate sample for carrying out the
analysis (KMO = 0.83, and all KMO values for the single items were
greater than 0.53, thereby above the acceptable threshold-value of
0.50). Bartlett’s test of sphericity indicated that correlations
between all items were adequate for factor analysis
(v2(36) = 514.37, p <.001). An initial analysis was administered
to obtain eigenvalues for each factor. Kaiser’s eigenvalue extraction
criterion and the scree plot suggested the extraction of two factors
(intrinsic and extrinsic motivated willingness to be vaccinated
against COVID-19), which explained 56.09% of the total variance.
Table 3 shows the unrotated factor loadings. Since normal distribu-
tion was not given for the factor of internal and external motivated
Table 2
Item analysis of the variable willingness to be vaccinated against COVID-19.

Variable Item
Difficulties

Item
Discrimination

Item 1: Benefit outweighs risk 84.5 0.66
Item 2: Risk outweighs benefit” (recoded) 66.36 0.47
Item 3: Prevention of a serious COVID-19

course
80.75 0.72

Item 4: Help protect others with own
vaccination

84.00 0.74

Item 5: Concerned of interaction with other
medication (recoded)

81.97 0.38

Item 6: Little effort to get vaccinated 84.50 0.63
Item 7: Mainly because relatives advise 20.50 0.22
Item 8: Mainly because doctors advise 30.50 0.36
Item 9: Generally no benefit in vaccinations

(recoded)
90.59 0.65

Note. N = 118. Item coding from 0 to 4.



Table 3
Unrotated factor loadings for willingness to be vaccinated against COVID-19 items.

Variable Factor loading

Factor
Internal
Motivation

Factor
External
Motivation

Item 1: Benefit outweighs risk
Item 2: Risk outweighs benefit” (recoded)
Item 3: Prevention of a serious COVID-19
course
Item 4: Help protect others with own
vaccination
Item 5: Concerned of interaction with other
medication (recoded)
Item 6: Little effort to get vaccinated
Item 7: Mainly because relatives advise
Item 8: Mainly because doctors advise
Item 9: Generally no benefit in vaccinations
(recoded)

0.81
0.58
0.86
0.82
0.50

0.75
0.16
0.33
0.75

�0.10
�0.17
�0.01
�0.02
�0.21

�0.06
0.74
0.71
�0.11

Note. Extraction method = Principal axis factoring.
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willingness, the following analyses regarding this factor were cal-
culated with 95%-BCa Bootstrapping confidence intervals.
Results

Table 4 presents the sociodemographic and clinical data and the
differences between the groups.
Table 4
Sociodemographic and clinical data of participants with AD and HC.

AD
n = 59

Sex n (%)
Female
Male

41 (69.5)
18 (30.5)

Age M (SD) 42.15 (13.41)
Highest completed education %

Compulsory school
Apprenticeship
Vocational school
High school
University

3.4
11.9
8.5
28.8
47.4

Current occupation %
Unemployed
Employed
Self-employed
In training/ education
Retirement
Rehabilitation measures
Grace period

13.6
32.2
5.1
3.4
28.8
13.6
3.4

Somatic disorder %
Hypertension
Asthma
COPD
Acute airway/lung disease
Diabetes mellitus
Coronary heart disease
Immunosuppressive treatment
Endocrine disease

13.6
3.4
0.0
1.7
6.8
3.4
0.0
8.5

Smoking % 30.5
Principal psychiatric diagnosis %

MDD
BD
Psychiatric comorbidity %
Anxiety disorder
Eating disorder
Substance abuse disorder
Personality disorder

44.1
55.9

27.1
8.5
6.8
15.3

Note. AD = affective disorders; HC = healthy controls; MDD =major depressive disorder; B
pulmonary disease; significant differences in bold letters.

4

There was a difference between individuals with AD and HC in
their willingness to get vaccinated in general. HC had a higher will-
ingness than individuals with AD (MAD = 2.71, SD = 0.94 vs
MHC = 3.07; SD = 0.85; T(116) = 2.20; p =.030).

Two individuals of the AD group and five of the HC group had a
COVID-19 infection in the past. None of the participants was suf-
fering from COVID-19 at the time of the study. Table 5 shows the
knowledge and willingness concerning the vaccination against
COVID-19. There was no difference in the self-rated knowledge
about the vaccinations. Significantly more HC have been vacci-
nated at time of testing. Reasons for having been prioritized for
the vaccination were risk for a severe illness course (AD 3.4% vs
HC 1.7%), working in health care (AD 6.8% vs HC 32.2%), age (AD
1.7% vs HC 3.4%), pedagogical work (AD 5.1% vs HC 3.4%), and no
specific reason (AD 10.2% vs HC 3.4%).

Of the already vaccinated individuals with AD, 40.0% got the
Pfizer-BioNTech COVID-19 vaccine, 26.7% the COVID-19 Vaccine
Moderna, and 33.3% the Oxford/AstraZeneca COVID-19 vaccine.
In the HC group, 46.2% were vaccinated with the BioNtech/Pfizer,
3.8% with the Moderna and 50.0% with the AstraZeneca vaccine.
There was no difference between the groups between suffering
from side effects after the shots (v 2(6) = 4.87, p =.561). Partici-
pants reported no side effects at all (AD 20.0% vs HC 26.9%), very
mild symptoms such as fatigue for some hours (AD 6.7% vs HC
15.4%), mild symptoms for one to two days (AD 20.0% vs HC
7.7%), moderate symptoms with restriction in daily routine for
one to two days (AD 20.0% vs HC 11.5%), severe symptoms as fever
and reduced performance for one to two days (AD 6.7% vs HC
HC
n = 59

statistics p

41 (69.5)
18 (30.5)

v 2(1) = 0.00 1.000

42.66 (13.78) T (116) = 0.20 0.839

1.7
5.1
8.5
30.5
54.3

v 2(6) = 6.37 0.383

3.4
62.7
10.2
11.9
8.5
0
3.4

v 2(6) = 27.71 < 0.001

10.2
3.4
1.7
0.0
1.7
0.0
3.4
0.0

v 2(1) = 0.32
v 2(1) = 0.00
v 2(1) = 1.01
v 2(1) = 1.01
v 2(1) = 1.88
v 2(1) = 2.03
v 2(1) = 2.03
v 2(1) = 5.22

0.569
1.000
0.315
0.315
0.170
0.154
0.154
0.022

23.7 v 2(1) = 0.69 0.408

D = bipolar disorder; M =mean; SD = standard deviation; COPD = chronic obstructive



Table 5
Differences between AD and HC in COVID-19 vaccination status and willingness to get vaccinated.

AD
n = 59

HC
n = 59

Statistics p

Subjective knowledge about COVID-19 vaccination %
Very low
Rather low
Neither high nor low
Rather high
Very high

3.4
8.5
20.3
49.2
18.6

0
6.8
23.7
45.8
23.7

X2(4) = 2.70 0.610

Already vaccinated % 28.3 52.0 X2(1) = 6.03 0.014
Option for a vaccination in the past and refusal % 10.2 15.3 X2(1) = 0.69 0.407
Willingness for vaccination against COVID-19 M (SD) a 2.69 (0.76) 2.88 (0.76) T(116) = 1.41 0.161
Internal motivated willingness to get vaccinated M (SD) �0.12 (0.96) 0.08 (1.03) T(114) = 1.10 0.273
External motivated willingness to get vaccinated M (SD) 0.07 (0.94) �0.01 (0.86) T(114) = �0.48 0.635
Either already vaccinated of willing to get vaccinated as soon as possible M (SD) b 82.14 (33.84) 86.41 (30.22) T(116) = 0.72 0.471
Willingness for vaccination of the currently not vaccinated participantsb

As soon as possible
Within the next year
Within the next five years

n = 38

78.13 (36.87)
80.71 (35.09)
83.66 (34.28)

n = 23

76.00 (35.80)
79.70 (34.83)
82.91 (30.73)

T(59) = �0.22
T(59) = �0.11
T(59) = �0.09

0.826
0.913
0.932

Note. AD = affective disorders; HC = healthy controls; M = mean; SD = standard deviation; a = mean of five-point likert scale: ‘‘the benefit of the COVID-19 vaccination clearly
outweighs the risk”, ‘‘the risk of the vaccination clearly outweighs the benefits” (recoded), ‘‘I want to counteract a personally serious COVID-19 course with a vaccination”, I
might want to help protect others with my own vaccination”, ‘‘I am concerned that the vaccination interact with other medication that I take” (recoded), ‘‘It takes little effort
for me to get vaccinated”, ‘‘I will mainly get vaccinated because relatives advise me to do so”, ‘‘I will mainly get vaccinated because doctors advise me to do so”, ‘‘I generally do
not see any benefit in vaccinations” (recoded); b = response scale 0–100%; significant results in bold letters.
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19.2%), moderate symptoms longer than two days (AD 6.7% vs HC
11.5%), and severe symptoms longer than two days (AD 20.0% vs
HC 7.7%).

No difference in the constructed variable to test the willingness
to be vaccinated against COVID-19 was found between the groups.
T-tests showed that there was no difference between individuals
with AD and HC regarding their intrinsic as well as their extrinsic
motivated willingness to get vaccinated. Furthermore, the desire to
get vaccinated as soon as a slot was available in the group of still
unvaccinated persons was rather high. No differences were
demonstrated in the request of being vaccinated as soon as possi-
ble or within one year or within five years.

Reasons for waiting to get vaccinated against COVID-19 vacci-
nation are demonstrated in Fig. 1. Many of the HC, but even more
individuals with AD, reported fears of acute and/or long-term side
effects and the fast development of the vaccines to be the main
reasons. Other free text answers of individuals with AD were
‘‘Low risk of infection because of little social contact”, ‘‘Trust in
immune system”, and ‘‘Intervention in human genetics”. HC gave
the following explanations: ‘‘Completely new drug approval in
short time”, ‘‘Severe COVID-19 courses are rare and expected more
in elderly; therefore, no need to risk side effects for the whole pop-
ulation”, ‘‘Would like to choose the vaccine”, ‘‘Not sufficiently
informed about consequences of vaccination in terms of fertility
and genetic defects”.
Discussion

This survey found an overall high willingness (about 80%) of
individuals with AD and HC to get vaccinated against COVID-19
and found individuals with AD were more skeptical about vaccina-
tions in general, but there was no difference between the groups in
the willingness to get vaccinated against COVID-19. This high per-
centage of willingness was also reported in a Chinese study where
96.2% of 76 of individuals with depression or anxiety disorder and
100% of 134 HC wanted to receive the COVID-19 vaccine [28]. Sim-
ilar in Denmark high rates of willingness were found in individuals
with mental disorders (84.8%) as well as the general population
(89.5%) [29]. An UK survey found a pre-pandemic diagnosis of
depression or anxiety not to be related to the willingness to get
5

vaccinated against COVID-19 [30]. Reasons for waiting in the pre-
sent survey were mainly fears of acute and/or long-term side
effects and the fast development of the vaccines. The most impor-
tant finding of our questionnaire study was that the willingness to
be vaccinated against COVID-19 was rather high in the study pop-
ulation and did not differ between AD and HC. This is a positive
finding, since individuals with AD represent a high-risk group for
a COVID-19 infection and are thus more in need of a vaccination
than the average population. The rather high willingness indicated
in the current study will hopefully then lead to a high vaccination
rate not only in the general population, but also in the high-risk
group of individuals with AD. Moreover, we found that the vaccina-
tion rate of HC at the time of the study was significantly higher
than of individuals with AD and that the main reasons for waiting
to get vaccinated were fears of acute and/or long-term side effects
and the fast development of the vaccines. Last, the willingness to
get vaccinated in general was slightly higher among HC than indi-
viduals with AD.

In this cohort, HC were significantly more often vaccinated
against COVID-19 than individuals with AD. In comparison to the
general Austrian population at that time, our HC cohort was vacci-
nated to a higher percentage while individuals with AD were under
the average. The difference between the groups might be explained
by the difference in occupational status, as most of the HC were
employed while more than half of the individuals with AD were
unemployed, retired or in rehabilitation measures. People in active
employment, especially in the fields of health care and education
were prioritized for vaccination in Austria. In our study, about
82% of the participants with AD and 86% of HC have been vacci-
nated or reported to be willing to get vaccinated as soon as possi-
ble. Although limited to a small number of included trials, some
studies found a revealed attenuated immune response to vaccina-
tions in general (mostly influenza investigated) [18,21], leading to
the assumption that this low efficacy might lead to a lower willing-
ness to get vaccinated. Of the not yet vaccinated individuals, the
willingness increases from 78.1% as soon as possible to 83.7%
within the next five years in individuals with AD and from 76.0%
to 82.9% in HC, respectively. At the time of the revision of this
manuscript (December 2021), 72.7% of the Austrian population
were vaccinated twice and 41.3% already got the recommended
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third shot [31,32], although enough vaccines for the whole popula-
tion are available. Contemporaneously, getting three vaccinations,
in particular those based on mRNA, has been found to reduce the
risk of infection and severe courses of COVID-19 with no safety
concerns [33,34]. The gap between the study results and current
prevalences might be influenced by remaining fear of the vaccines
(about effects on fertility [35], adverse side effects [36]), uncer-
tainty with changing regulations and frustration in particular con-
cerning political statutes [37]. In general, a survey of 811
healthcare workers before the possibility to get vaccinated showed
that people needing more information about COVID-19 and people
believing COVID-19 not to be a severe illness had more concerns
about this vaccine [38]. Concluding, specific programs to educate
the population about the efficacy and evidence-based recommen-
dations are highly needed.

Special vaccination programs might be necessary to reach indi-
viduals with mental disorders and provide information and moti-
vation as well as easy access to vaccinations [39]. These
programs should be based on scientific actual evidence and trans-
port this knowledge in an appropriate language. A systemic review
by Kan and Zhang [40] identified recommendations and advice for
vaccinations as a factor for higher willingness in older adults and in
individuals with severe mental illness. As a consequence, higher
vaccination rates were shown when using special vaccination pro-
grams [41]. Therefore, for mentally ill individuals with frequent
medical visits, doctors’ recommendations as well as reminders,
can be an important tool in increasing the vaccine uptake in this
group. All these approaches could potentially help reaching indi-
viduals with AD and subsequently increase motivation and willing-
ness to get vaccinated. However, as proposed by Paul and
colleagues [42], such campaigns need to be tailored to the specific
AD sub-group and contain information about the interaction
between COVID-19 and AD, and how the vaccination could help.
Examples from other countries with a high vaccination rate such
as Israel show that tailoring the measures to a concerned sub-
group has helped to increase the population coverage beyond
60% [43]. Further, it was shown that trust in governmental infor-
mation, the health care system, information regarding vaccine
safety in adequate healthy literacy formats and role-modeling by
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politicians were the key for a successful vaccination program in
Israel [44]. An experiment in China in August 2020 showed that
people who hesitated to get vaccinated first switched with their
attitude when they were prohibited to enter public spaces or pub-
lic transportation via a mobile based technology [45]. Moreover,
telephone or platform-based interactions with clinicians or experts
could help raising awareness for the importance of getting vacci-
nated. For individuals with AD, leaving their house due to symp-
toms of anxiety or social withdrawal poses a challenge when
getting the COVID-19 vaccination. Thus, as proposed by Miles
and colleagues [41], mobile vaccination services should be intro-
duced to reach out to this group.

Importantly, regardless of the COVID-19 vaccination, willing-
ness to be vaccinated was generally lower among persons with
AD than HC. This could be explained by the fact that these individ-
uals receive less somatic health care in general [8], are thus less
familiar with several vaccinations and subsequently less willing
to get vaccinated in general. The reasons were considerations of
benefits, potential risks, and expected or experienced side effects,
and possible medication interaction. In addition, protection for
the general population, regular tick-borne and annual influenza
vaccinations were asked. Both, individuals with AD and HC,
showed quite a good willingness with means in the medium to
higher range, however, there was a significant difference between
the groups. Studies on prevalence rates of vaccinations in general
in cohorts with mental disorders mainly focused on influenza vac-
cinations and show inconsistent results. While some found higher
rates of vaccinations in individuals with depressive symptomatol-
ogy, mainly against influenza [46–48] or against influenza and
pneumococcus [41,49], others demonstrated significant lower
influenza vaccination rates [50–53] or influenza and pneumococcal
vaccination rates [54]. Other studies found no differences in vacci-
nation prevalence rates in individuals with mental health condi-
tions compared to the general population [55–58]. Miles and
colleagues [41] found higher rates of influenza and pneumococcal
vaccinations in individuals with severe and persistent mental ill-
ness but lower rates of vaccines against pertussis, hepatitis A and
B as well as mumps-measles-rubella.
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In this study, no difference in willingness to get vaccinated
against COVID-19 was found. Furthermore, no differences in intrin-
sic or extrinsic motivation were prominent between the groups.
Many of the HC, but even more individuals with AD reported fears
of acute and/or long-term side effects and the fast development of
the vaccines to be the main reasons for waiting to get vaccinated. A
recent review showed an increase of psychiatric symptoms e.g.
anxiety, depression and stress in individuals with AD during the
pandemic [59]. Especially people with a low socioeconomic envi-
ronment, lack of social support, inadequate information about
COVID-19 and a shortage in mental health-services showed a
mental-wellbeing impairment. Suicidal ideations could also wor-
sen in psychiatric patients due to the pandemic associated stress,
anxiety and depression [60]. To treat these increased symptoms
and additionally provide a comprehensive vaccination-education
an expansion of the psychosocial and psychiatric infrastructure
would be desirable. For the moment, telephone-based or group
interventions might be efficient.

In literature, there are hints that sociodemographic parameters
like age (being very young or very old were associated with hesi-
tancy), female gender, lower educational level, loss of income dur-
ing the pandemic, as well as perceiving inconsistent information
about vaccines and the pandemic influence the attitudes towards
the COVID-19 vaccination [23,61]. Additionally, distrust in the gov-
ernment of Austria was associated with a hesitancy to get vacci-
nated [62]. Our results show that a pre-existing AD is not a risk
factor for a reluctant attitude. Nevertheless, the survey was com-
pleted by individuals with MDD or BD, who were informed about
the study in a familiar setting. Maybe, for individuals with more
severe depressive or psychotic symptomatology or little insight
into their disease, their symptoms or (lack of) knowledge might
influence the willingness to get vaccinated. The severity of symp-
tomatology of the severe mentally ill could potentially influence
the frequency of access to health care. Anxiety and somatic com-
plaints in depression might lead to an overuse of medical services,
while lack of motivation and hopelessness to a decreased use in
preventive services [53].

Additionally, the presence of somatic comorbidities might
increase the regularity of doctor visits [51]. On the one hand, this
might lead to more frequent explanations of and recommendations
for preventive vaccinations and therefore contribute higher vacci-
nations rates [47]. The more health problems the individuals had
and the more medication they used, the higher was the vaccination
rate [49]. Another study found that mentally ill individuals with
physical comorbidities and individuals with antidepressant treat-
ment were more likely to be vaccinated than people without
comorbidities and treatment [47]. Individuals taking antidepres-
sants might represent an especially compliant population and
are, as a result, more likely to follow doctors’ recommendations
to be vaccinated. On the other hand, somatic comorbidities could
also lead to lower vaccination rates [51,53]. Physicians might focus
on the mental health problems and neglect somatic health status
and as a result focus less on the preventive care in individuals with
mental disorders.

Due to higher COVID-19 infection rates and related mortality as
well as the elevated risk of psychiatric relapse, vaccinating individ-
uals with AD against COVID-19 is of particular importance. Individ-
uals with AD and HC, who were already vaccinated, reported no
difference in the occurrence of side effects. This is contrary to some
studies investigating side effects of influenza vaccines which found
higher prevalence of mood disturbances [63,64] and paresthesia
[65]. A greater increase in inflammatory markers after vaccination
in individuals with depression and anxiety compared to HC was
found in one investigation [66]. This increase in proinflammatory
cytokines can elicit ‘‘sickness behavior” in individuals which is
characterized by lethargy, anhedonia, loss of appetite, and social
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isolation [67] and lead to subjective side effects, like fatigue or
headache after vaccination. There were no studies on severe
adverse events after vaccinations in individuals with mental disor-
ders. Although our sample was too small to focus on side effects in
detail, the results indicate that there is no special need to worry
about acute side effects after vaccination against COVID-19 for
individuals with AD. Nonetheless, further studies have to investi-
gate long-term effects as well as interactions between psychophar-
maceuticals and vaccines against COVID-19.
Limitations and strengths

There are several limitations of this study. Due to the online
design, no objective rating of current psychopathological symp-
toms was assessed. Furthermore, willingness to get vaccinated in
general and against COVID-19 in particular were self-created vari-
ables without reference values and no standardization. The sample
size was too small to conduct analyses investigating the role of side
effects. Another limitation is that we cannot generalize from our
sample to the population as online surveys are completed only
by persons who are literate and who have access to the internet,
and by those who are sufficiently biased to be interested in the
subject. As the invited persons, who did not complete the question-
naire were not further contacted and asked for their motivations
not to participate a selection bias cannot fully be excluded. Fur-
thermore, people might tend to answer in a way they except to
be more socially acceptable (social desirability bias).

In contrast, this study shows a good picture of the overview of a
high-risk group to this present and highly relevant topic. Other
strengths are the well-defined and diagnosed investigation group
and the aged and sex-matched control group. Our self-
constructed questionnaire indicated good internal consistency
and differentiated excellently between intrinsic and extrinsic moti-
vations for vaccination and could thus be further developed in
future studies examining attitudes towards COVID-19 vaccina-
tions. Last, this study represents the current view on the pandemic
and the related vaccination attitudes of people in Austria, thus giv-
ing the opportunity for politics, scientists and healthcare providers
to consider these attitudes in further vaccination campaigns.
Reaching all population groups is of utmost importance since a suf-
ficiently high vaccination rate is necessary to save human lives,
relieve the healthcare system and find a way out of the pandemic,
especially for those in need of a stable healthcare such as high-risk
patients like individuals with AD.
Conclusion

The results of this survey indicate a high acceptance of vaccina-
tion against COVID-19. No difference in the willingness to get vac-
cinated between individuals with AD and HC was observed. As
individuals with AD suffer more prominently from infectious dis-
eases than the general population and COVID-19 is more serious
with higher mortality in psychiatric patients resulting often in psy-
chiatric relapse, preventive strategies like vaccinating should be
promoted in this group. It is important to help individuals with
AD to overcome barriers such as negative beliefs and concerns
about acute and/or long-term side effects. For this purpose,
telephone-based interventions or in-person education by reference
clinicians might be a promising approach to explain the mecha-
nism of action of the vaccines and to negate wrong information
these individuals might have about the COVID-19 vaccines. This
could help raise the willingness to get vaccinated and as a result
the vaccination rate in this group.
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