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SUMMARY

Introduction/Objective Higher rates of morbidity and mortality from the infection of COVID-19 have
been recorded among people with mental disorders, especially among those suffering from severe
forms, so they should be prioritized during vaccination campaigns. The aim of this study was to examine
possible predictors of acceptance of vaccination against COVID-19 in patients with mental disorders.
Methods This retrospective study was conducted from January 2021 until January 2022 and included 458
patients with mental disorders treated at the Dr Laza Lazarevi¢ Clinic for Mental Disorders in Belgrade,
Serbia. Patients were segregated into the vaccinated and the unvaccinated group depending on their
vaccination status. A questionnaire developed specifically for the present study was administered to
gather the participants’ sociodemographic characteristics, while data related to their mental disorders,
COVID-19 infection, and comorbidities was obtained from their medical records.

Results Eighty percent of the vaccinated group opted for the Sinopharm vaccine. Significantly higher
percentage of vaccinated patients was hospitalized during the study period and had comorbidities com-
pared to the unvaccinated group (51.4% vs. 32.6% and 52.8% vs. 37.5%, respectively). Education level,
employment status, marital status, diagnostic category, and comorbidities were statistically significant
predictors of COVID-19 vaccination uptake among people with mental disorders.

Conclusion Our findings show that higher level of education, greater trust in the healthcare system, and
knowledge of the available vaccination points significantly contribute to the vaccination uptake in this
vulnerable population group.
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INTRODUCTION

In December 2020, a massive worldwide vaccina-
tion campaign commenced, aiming to protect
the global population against the severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2) which causes COVID-19. Several vac-
cines based on different modes of action (i.e.,
mRNA, viral vector, whole virus, and protein
subunit) are currently licensed, and their efficacy
and safety profile has been demonstrated in
several epidemiological studies [1, 2, 3]. Each
of the available SARS-CoV-2 vaccines has been
developed, evaluated, and approved accord-
ing to the current scientific knowledge and
the applicable regulatory guidelines and legal
requirements [4].

While vaccination uptake has been satisfac-
tory, it varies not only among countries, but
also across different social categories. As higher
rates of COVID-19 morbidity and mortality
have been recorded among people with mental
disorders, especially those suffering from severe
mental illness, they should be prioritized dur-
ing vaccination campaigns [5]. These persons
are vulnerable, as they may have difficulty in
adhering to the prescribed prevention measures
due to the compromised capacity to understand

the guidelines or adapt their behavior to limit
the risk of contracting the infection [6, 7].
Accordingly, they were among the first popu-
lation groups to be offered vaccines in several
countries [8], but multidimensional strategy is
still needed to enhance the healthcare access and
to reduce discrimination and stigmatization of
vulnerable individuals [9].

These objectives have motivated the present
study, as a part of which the possible predictors
of COVID-19 vaccination uptake among people
with mental disorders were examined.

METHODS

This retrospective study was conducted from
January 2021 until January 2022 and included
458 patients with mental disorders treated at the
Clinic for Mental Disorders “Dr Laza Lazarevi¢”
Belgrade, Republic of Serbia. Each patient had
a diagnosis of mental disorder according to the
10th Revision of the International Classification
of Diseases (ICD-10). Prior to commencing the
research, approval for all study protocols was
obtained from the Ethics Committee of the Dr
Laza Lazarevi¢ Clinic for Mental Disorders
in Belgrade, Serbia (No. 3009, 21/02/23). The
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Table 1. Sociodemographic characteristics and medical data of vaccinated and unvaccinated

patients with mental disorders

Statistical analysis

Vaccinated | Unvaccinated The obtained data was subjected to
Variable patients patients OR(95%Cl) |p-value statistical analyses, performed using
n (%) n (%) IBM SPSS Statistics, Version 22.0 (IBM
Gender Corp., Armonk, NY, USA). Results
male 132 (567) 127 (567) 1.02 (07—1 47) 0.927 were presented as frequency (per_
femal.e 101(433) | 97(43.3) centage), median (range), and mean
Age (in years): + standard deviation. For parametric
M +SD 443+113] 436%105 [1.01(0.99-102)| 0553 |  data, independent samples t-test was
Educational level performed to test differences between
no education/elementary school | 37 (15.9) 25(11.2) reference: groups, whereas numeric data with non-
secondary school 163 (70) 154 (68.8) |0.72(0.41-1.24) | 0.235 normal distribution and ordinal data
high school 19(8.2) 34(15.2) 0.35(0.16-0.75) | 0.007 biected to the M Whit
university or higher 14(6) 11(49) |0.86(0.34-2.20)| 0.753 were su iﬁc ed to the Mann- Y ltney
Employment U test. C 1—squa;ed tes('; or Fis Zr;fex—
employed 26(11.2) 44(19.6) reference: act tes.t Wwas perlorme to test Her
unemployed 142(60.9) | 142(634) |1.69(099-2.90)| 0055 |  ences in nominal data (frequencies),
retired 65(27.9) | 38(17.0) |2.78(1.48-5.20)| 0.001 and logistic regression analysis was
Residence conducted to assess binary outcome
urban area 229(983) | 219(97.8) |0.77(0.21-2.91)| 0.702 (local and systemic adverse events)
periurban area 4(1.7) 5(2.2) and identify potential predictors. All
Marital status p-values less than 0.05 were considered
married 29(12.4) 45(20.1) reference: 0.026 statistically significant. Independent
upmarried 178 (76.4) 163 (72.8) 1.79 (1.07-3.00) | 0.015 variables which were statistically sig_
dlyorced 21 (9.1) 12 (5.4) 2.88 (1 .23—6.73) 0.312 nificant (p < 01) in univariate lOgiStiC
widowed 5(.1) 4(1.8) 2.05(0.51-8.30) . del . d
o ic cateaor regression models were incorporate
1agnos b d‘% yd 21(9) 10(45) into the multivariate logistic regression
non-psychotic disorder . . ;
psychotic disorder 21201) | 214(955) |047(022-1.02)| 0055 | modelas the independent variables.
Comorbidities
yes 123 (52.8) 84 (37.5)
no 110 (47.2) | 140(62.5) |1.83(1.26-2.66) 0.002 RESULTS

The study included a total of 458 sub-

participation was voluntary and each patient was informed,
through a special brochure, about the type and aims of the
study, the data collection procedure, the nature of their
involvement, and other relevant aspects. Only patients
that provided written consent for using their personal
data for study purposes either directly or through a legal
representative were eligible for participation.

The recruited patients were segregated into the vac-
cinated and unvaccinated group depending on their vac-
cination status. The vaccinated group consisted of 233
patients with mental disorders (132 males and 101 females;
mean age 44.3 + 11.3 years). These individuals received a
minimum two doses of COVID-19 vaccine at the Dr Laza
Lazarevi¢ Clinic for Mental Disorders, Belgrade, Republic
of Serbia. The unvaccinated group comprised age- and
gender-matched 234 patients with mental disorders (127
males and 97 females; mean age 43.6 + 10.5 years). In order
to examine factors that may contribute to the decision to
accept/reject vaccination, a questionnaire developed specifi-
cally for the present study was administered to gather the
participants’ sociodemographic characteristics, while data
related to their mental disorders, COVID-19 infection, and
comorbidities was obtained from their medical records.
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jects with mental disorders, who were
segregated into the vaccinated and the unvaccinated group.
The vaccinated group consisted of 233 patients with mental
disorders (132 males and 101 females; mean age 44.3 +
11.3 years). The unvaccinated group comprised age- and
gender-matched 234 patients with mental disorders (127
males and 97 females; mean age 43.6 + 10.5 years). Based
on the socio-demographic characteristics, reported in Table
1, it is evident that unemployed and unmarried individuals
predominated in both groups, and the difference was sta-
tistically significant (60.9% vs. 63.7% and 76.4% vs. 72.8%,
respectively). The percentage of subjects from urban areas
was significantly higher than that from periurban areas (vac-
cinated group 98.3% vs. 1.7%, unvaccinated group 97.8%
vs. 2.2%, respectively). The two groups also differed with
respect to the hospitalization rates due to the diagnosed
mental disorder and comorbidities.

As shown in Figure 1, 179 (76.8%) individuals of the
vaccinated group opted for the Sinopharm vaccine. The
results showed that a significantly smaller number of pa-
tients were vaccinated with Pfizer (32 subjects or 13.7%)
and Astra Zeneca (22 subjects or 9.4%) vaccines.

As indicated in Table 2, a significantly higher percentage
of vaccinated patients was hospitalized during the study
period and they had comorbidities compared to the un-
vaccinated group (51.4% vs. 32.6% and 52.8% vs. 37.5%,
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As aresult, the majority of the popula-
tion was vaccinated with this vaccine
[12]. The vaccinated patients did not
significantly differ from the unvac-
cinated group in terms of education,
thus countering the results obtained
in other studies indicating that better
educated individuals generally have

0 20 40 60 80 100 120 140

a more positive attitude toward vac-

160 180 200

Figure 1. Distribution of COVID-19 vaccine type among vaccinated patients

Table 2. Rehospitalization due to the diagnosed mental disorder and
COVID-19 data of vaccinated and unvaccinated patients with mental
disorders

Variable Vaccinated Unvaccinated _value*
patients n (%) patients n (%) P

Hospitalization due to the mental disorder

yes 126 (54.1) 73(32.6)

no 107 (45.9) 151 (67.4) < 0.001

COVID-19 disease history

yes 20 (8.6) 6(2.7)

no 213 (91.4) 218(97.3) 0.896

COVID-19 hospitalization

yes 12(5.2) 6(2.7)

no 221 (94.8) 218(97.3) 0.175

*Fisher or x* test

respectively). There were no statistically significant differences
in COVID-19 disease history and COVID-19 hospitalization
between the vaccinated and unvaccinated patients.
According to the multivariate logistic regression model,
education level, employment status, marital status, diagnostic
category, and comorbidities were statistically significant
predictors of COVID-19 vaccination uptake among people
with mental disorders. Namely, vaccination rates were higher
among patients with mental disorders who have completed
higher education, who are retired, as well as those who are
single or divorced compared to those who have no formal
education or have only completed elementary school, are
employed, and are in a relationship (Figure 2).

DISCUSSION

Within a few months of the first reported cases, COVID-19
caused a worldwide pandemic [10], prompting multiple
groups of scientists across the globe to work on a vaccine.
Following extensive testing, several vaccine types entered the
market in December of 2020. As vaccination has historically
been the most effective measure in the fight against viral
disease (flu, SARS, HINT1, etc.) epidemics [11], the aim was
to vaccinate as many individuals as possible. As a vulner-
able group, individuals with mental health disorders were
in focus of the present study, and our analyses revealed that
almost 80% of those that chose to be vaccinated received
the Sinopharm vaccine. This finding was expected, as the
Sinopharm vaccine was the first to arrive in Serbia and was
the most available vaccine type at the vaccination points.

‘ DOI: https://doi.org/10.2298/SARH230915010N

cination [13, 14, 15]. However, as our
cohort comprised solely of patients with
mental health disorders (many of whom
suffered from schizophrenic psychoses), they would have
a lower educational level compared to the general popula-
tion, rendering the results incomparable.

On the other hand, there were statistically significantly
fewer employed individuals in the vaccinated relative to the
unvaccinated group. Once again, this finding differs from
the results obtained in most studies related to psychiatric
patients as well as general population, in which unemploy-
ment is shown to be associated with greater resistance to
vaccination [16, 17]. The number of retired individuals was
higher in the vaccinated group. If retirement is considered
a proxy for old age, this finding is supported by the results
reported by other authors, indicating that elderly people
with mental disorders are more likely to opt for vaccina-
tion [13, 18].

It is also worth noting that about 98% of the study par-
ticipants (irrespective of their vaccination status) resided in
an urban environment. Thus, as the sample was relatively
small and homogenous, the obtained findings likely do not
apply to other parts of Serbia, given that vaccination rates
in rural areas are typically lower [14].

Analyses related to the marital status further revealed
that there were statistically significantly fewer married
persons in the vaccinated than in the unvaccinated group,
concurring with the findings obtained by Israeli scientists
who examined the factors influencing the motivation for
vaccination in people with schizophrenia, and found that
vaccinated respondents with schizophrenia were less likely
to be married compared to healthy controls [18]. One of
the possible explanations for this finding is that, if unmar-
ried people with mental disorders have confidence in their
psychiatrist, they will follow the medical advice and get
vaccinated. The importance of the role of psychiatrists in
the vaccination of persons with mental disorders during
the COVID-19 pandemic was confirmed in several previ-
ous studies [19, 20, 21]. As noted earlier, over 90% of the
patients in our entire sample have a diagnosis from the
F20-F29 spectrum due to the types of psychopathology
typically treated at our clinic.

We also found that, compared to the unvaccinated group,
a significantly greater number of patients in the vaccinated
group were hospitalized due to deterioration in their mental
state during the study period. It is thus possible that, dur-
ing their hospital stay, these patients were motivated by
psychiatrists and other medical workers to get vaccinated,
and took this opportunity to do so, given that the vaccine
could be administered on the ward. These assertions are
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Analyzed variables

Educational level

= without school/elementary school (reference)
= secondary school

= high school

= faculty

Employment

= employed (reference)

= unemployed

= pension

Marital status

= married (reference)

= unmarried

= divorced

» widow

Diagnostic category (psychotic vs non-psychotic’
Comorbidities

OR (95% Cl)

0.63 (0.35- 1.12)
0.41 (0.19 - 0.90)
0.71(0.27 - 1.87)

1.32 (0.74 - 2.34)
2.02 (1.04 - 3.94)

f“fh

1.77 (1.01 - 3.09)
o ' 2.90 (1.19 - 7.07)
1.25 (0.27 - 5.80)
( )
( )

0.47 (0.20 - 1.08
1.57 (1.05-2.34

.
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Figure 2. Multivariate logistic regression analysis results

supported by the prior findings indicating that vaccination
during hospital treatment was a good strategy for increasing
the vaccination coverage of this vulnerable group [22, 23].

Extant research also shows that people with mental disor-
ders are at a more significant risk of SARS CoV-2 infection
[24, 25]. Over 90% of our cohort did not contract the virus
within the study period, likely due to the strong public health
measures that were in force in Serbia during the peak of
the epidemic. As these findings could also potentially be
attributed to the personal attitudes, lifestyle, and habits of
people with mental disorders during the pandemic, these
factors should be examined as a part of future research.

As only 10% of the sample had COVID-19 infection,
no statistically significant differences could be established
in the hospitalization rates due to COVID-19 between the
vaccinated and the unvaccinated group, indicating that this
is another aspect that warrants additional studies based on
larger samples. Still, among the 20 infected patients who
were previously vaccinated, 12 (60%) required hospital
treatment to combat the COVID-19 infection, while all
six (100%) previously unvaccinated patients that acquired
COVID-19 required hospitalization during the observed
period. While these numbers are low, they are in line with
the findings obtained in other studies around the world
which have unequivocally demonstrated the importance
of vaccination in reducing the infection rates as well as the
severity of the disease [26].

Our analyses also revealed a significantly greater number
of patients with comorbidities in the vaccinated relative to
the unvaccinated group, which is in accordance with the
data reported in pertinent literature [18]. These findings
could potentially be attributed to the ample body of pub-
licly available information indicating that comorbidities
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increase the risk of developing serious complications due
to COVID-19 infection, which are more likely to result in
a fatal outcome [27]. The fear of needing hospitalization,
intensive care or a ventilator may have motivated these
patients to get vaccinated [19]. Therefore, as the vaccinated
group had a greater number of comorbidities on average,
this factor might have contributed to the greater COVID-
19-related hospitalization rates in this group.
Psychiatrists play a very important role in supporting
the healthcare system in creating culturally and contextu-
ally adapted public health messages in order to overcome
resistance to vaccination. Patients with more severe mental
disorders - such as psychotic spectrum disorders, who
comprised 90% of our sample-have additional, individual
challenges that may interfere with the decision to vacci-
nate against COVID-19. They include lack of knowledge,
neurocognitive impairment, low digital literacy, lower
educational attainment, reduced ability to reason rationally,
and negative mental states such as apathy and avolition [28].
Given that the patients that took part in the present
study had no external barriers (such as limited vaccine
availability or access to the vaccination points), it is certain
that the reasons for non-vaccination and resistance were
exclusively of an individual nature. Thus, we concur with
the findings of a literature review conducted by Lim et al.
[29] indicating that a multi-level approach is required to
increase the COVID-19 vaccination uptake among patients
with psychiatric diseases, which should be tailored depend-
ing on the presence and degree of resistance to vaccination,
as well as the analysis of possible reasons for resistance.
In overcoming these obstacles, psychiatrists can use their
medical knowledge, but also specific cognitive-behavioral
and motivational interviewing techniques, which makes them
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ideal vaccination ambassadors, bearing in mind their frequent
contact with these patients and the unique knowledge and
skillset they possess. As these experts have long-term and
trust-based strong therapeutic alliances with their patients,
they are also in a position to address both rational beliefs
and irrational ideas about vaccination [29, 30].

CONCLUSION

Further studies are needed to determine whether people
with particular mental disorders have a higher risk of
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NpeauKTopy 3a U360p BaKLMHaLUMje NPoTMB KoBUAa 19 Ko 0c06a ca MeHTaHUM

CMeTHhama

Emunuja Hosakosuh'? MupjaHa CrojaHoBuh-Tacuh'?, TatjaHa Hoakosuh?, Anekcanapa [yTuHa', 3opaH Bykymmnpuh?,

MBaHa Crawesuh-Kapanumh'?

'KnuHnka 3a ncuxujatpujcke 6onectu, [ip Nlasa Nlasapesuh’, beorpag, Cpbuja;
2YHuBep3auTeT y MpuwtnHm — Kocoscka Mutposuua, MegnunHckn dakynter, Kocoscka Mutposuua, Cpbuja;

3YHneep3uTet y beorpagy, MegnunHcku dakyntet, beorpag, Cpbuja

CAXETAK

YBop/Lnm 3abenexeHe cy Behe ctone o6oneBara n MopTanu-
TeTa of UHdeKUuje koBraom 19 mehy ocobama ca MeHTaNHUM
CMeTHama, MoCce6bHO Kof OHMX Koju 601yjy of TelKux Gopmm
1 360r TOora MMa Tpeba AaTi NPUOPMTET TOKOM BaKLMHaLuje.
Linrb oBe cTyguje 6o je fa ce ucnutajy moryhu npeankropu
npvxBaTatba BaKLMHaLyje NpoTvB nHpeKuuje KoBraom 19 Kog,
60necHUKa ca MEHTaHUM CMEeTHama.

Metope OBa peTpocneKTBHa CTyAmMja CMPOBEAEHa je Of jaHy-
apa 2021. fo jaHyapa 2022. rogvHe 1 obyxsaTuna je 458 6one-
CHMKa Ca MEHTaNIHUM CMEeTHaMa, JleyeHnx y KnuHmum 3a ncu-
xujatpujcke 6onectu, [p Jla3a Jlasapesuh” y beorpagy. Ucnu-
TaHULM Cy NOAEIbEHN Y fiBE rPpyne — BakKLMHVICaHN 1 HeBaKL-
HWCaHW Y 3aBNCHOCTY Off BaKLMHaIHOT cTaTyca. 3a notpebe
cTyauje uspaheH je nocebaH ynUTHUK, Kako 61 ce NpuKynuim
coumofemorpadcki nopaLm NCNUTaHNKa, [OK Cy MoAaLIM Koju
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Cy Ce OBHOCWIIN Ha MEHTATHV CTaTyC, MHbeKLjy KoBuaom 19
1 KoMopbuamuTETE [OOMjEHM 13 HUXOBYKX CTOPMja GonecTw.
Pesyntat OcampeceT ofCTO BaKLVHMNCAHWX Ce Onpeaennno
3a CnHodapmoBy BaKLMHY. 3HauajHo Behin mpoLeHaT BaKLu-
HMCcaHWX 6onecHNKa 610 je xocnmTann3oBaH TOKOM Neproaa
UCTPaXviBarba 1 MMao je KOMOpPOUAMTETE Y OAHOCY Ha HeBaKL-
HucaHy rpyny (51,4% npema 32,6% v 52,8% npema 37,5%). Huso
06pa3oBatba, CTaTyC 3anocsiera, bpauHn CTaTyc, AnjarHOCTUYKa
KaTeropuja n KomopouanuTeTy GUAN Cy CTaTUCTAYKM 3HaYajH
npeavKTOpY NprxBaTatba BakLMHaLmje NpoTuB HpeKLnje
KoBMaoMm 19 Kop ocoba ca MEHTaIHUM CMeTHbama.

3ak/byyvaK Pesyntaty Halle CTyAumje NoKasyjy fa BULK CTeneH
obpa3oBatba, Behie noBepetbe y 3apaBCTBEHV CUCTEM 1 MO3Ha-
Batbe [JOCTYMHYX BaKLMHAMHWX MeCTa 3HauajHO AONPrHOCE Npu-
XBaTatby BaKLHaLije KOf OBe OCET/bMBE rpyre CTaHOBHULLTBA.
KmbyuHe peun: koBuz 19; MeHTanHe CMeThbe; BaKLMHaLMja
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