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COVID-19-related burnout reduces COVID-19
vaccination intention in cardiac patients

A cross-sectional study in Greece

OBJECTIVETo investigate the impact of COVID-19-related burnout on COVID-19
vaccination intention in cardiac patients. Moreover, we investigated other
possible demographic and psychological predictors of vaccination intention
in cardiac patients. METHOD We conducted a cross-sectional study in Greece
using a convenience sample. Data collection was performed from 20 November
2022 to 10 January 2023. We measured demographic data, COVID-19-related
burnout, anxiety, depression, social support, and resilience. We used the fol-
lowing valid tools: COVID-19 burnout scale, Patient Health Questionnaire-4,
Multidimensional Scale of Perceived Social Support, and Brief Resilience Scale.
RESULTS Among patients, 45.8% were willing to accept a COVID-19 booster
dose, 25.3% were hesitant, and 28.9% were unwilling. Patients experienced
moderate levels of COVID-19-related burnout. After multivariable linear
regression analysis, we found that increased age and decreased emotional
exhaustion due to COVID-19 were associated with increased vaccination inten-
tion. Moreover, patients who have already received a booster dose had also
agreater willingness to accept a new booster dose. CONCLUSIONS Identifica-
tion of factors that influence patients’ decision to accept a COVID-19 booster
dose is crucial to maintain a high vaccination coverage rate among them in
order to avoid COVID-19-related outcomes. Since a COVID-19 booster dose
on an annual basis seems to be necessary, policy makers should develop and
implement vaccination programmes tailored for patients.
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H e€ouBévwon Aoyw

NG mavONUiag HEIWVEL

TNV mpdBeon epBolacpol katd
n¢ COVID-19 o€ kapdlohoyikoug
aoBeveic: Mia GUYXPOVIKN UENETN
otnv EN\ada

MepiAnyn oto TéAog Tou dpbBpou

The COVID-19 pandemic continues to threat public
health, healthcare systems and economies, causing more
than 6.7 million deaths until 25 January 2023.” COVID-19
patients with a known chronic medical condition have
more poor outcomes (i.e., disease severity, admission to
intensive care unit, invasive ventilation, and death) than
COVID-19 patients without comorbidity.?* Thus, several
underlying disorders, such as cardiovascular diseases, cere-
brovascular disease, diabetes, hypertension, and chronic
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kidney disease are considered as important risk factors for
COVID-19 patients.>™*

Several systematic reviews including a great number
of studies have already shown that COVID-19 vaccines are
effective and safe for patients with chronic diseases, such
as malignancies, immune-mediated inflammatory disease,
and immunocompromised patients.*? Moreover, evidence
from studies including individuals with cardiovascular
disease supports the safety and effectiveness of COVID-19



vaccines in this population group.’®’’ That is, the Heart
Failure Association of the European Society of Cardiology
and the American Heart Association suggest COVID-19
vaccination as soon as possible to individuals with heart
failure, heart disease, heart attack, and cardiovascular risk
factors, since they belong to high-risk groups to develop
COVID-19 outcomes.’?

Although vaccination promotes public health and is a
cost-effective intervention even in the case of COVID-19,"3-*
vaccine hesitancy is still one of the biggest threats for global
health.”® Socio-demographic variables, psychological fac-
tors, vaccine hesitancy, COVID-19-related variables, personal
beliefs, knowledge, fear, conspiracy theories, fake news,
and trust are the most important factors that influence
individuals’ decision to accept the COVID-19 vaccines.”-??

New SARS-CoV-2 variants have emerged and COVID-19
is still a public health issue, especially for vulnerable groups
such as people with chronic medical conditions. Thus, vac-
cination uptake against COVID-19 among high-risk groups
should be maintained in high levels in order to avoid
the negative consequences of the disease. Therefore, the
aim of our study was to investigate the impact of COVID-
19-related burnout on COVID-19 vaccination intention in
cardiac patients. Moreover, we investigated other possible
demographic and psychological predictors of vaccination
intention in cardiac patients.

MATERIAL AND METHOD

Study design

We performed a cross-sectional study in Greece using a conve-
nience sample of cardiac patients. Data collection was performed
from 20 November 2022 to 10 January 2023. Our inclusion criteria
were the following: (a) Cardiac patients with a confirmed diagnosis,
(b) adults over 18 years old, (c) people who can understand the
Greek language and (d) individuals that had been fully vaccinated
against COVID-19 with the primary doses.

Our study was anonymous and voluntary and participants
gave their informed consent. Moreover, we conducted our study
according to the guidelines of the Declaration of Helsinki. Addition-
ally, our study protocol was approved by the Ethics Committee of
Faculty of Nursing, National and Kapodistrian University of Athens
(reference number: 421, 10 November 2022).

Measurements

Study questionnaire included demographic data, COVID-
19-related burnout, anxiety, depression, social support and re-
silience. We measured the following demographic data: gender,
age, educational level, self-perceived health status, SARS-CoV-2
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infection, COVID-19 booster doses, and adverse effects because
of the COVID-19 vaccination.

We used the COVID-19 Burnout Scale (COVID-19-BS) to mea-
sure COVID-19-related burnout among cardiac patients.?* The
COVID-19-BS includes 13 items and three factors (i.e., emotional
exhaustion, physical exhaustion, and exhaustion due to measures
against the COVID-19). Each factor takes values from 1 to 5 with
higher values being indicative of a higher level of COVID-19-related
burnout. A previous study in a Greek sample showed that the
COVID-19-BS is a reliable and valid tool.? In our study, Cronbach'’s
alpha coefficient for the factor“emotional exhaustion”was 0.923,
for the factor “physical exhaustion” was 0.856, and for the factor
“exhaustion due to measures against the COVID-19” was 0.904.
Thus, the reliability of the COVID-19-BS was excellent.

We measured anxiety and depression among cardiac patients
with the Patient Health Questionnaire-4 (PHQ-4). In particular, we
used the reliable and valid Greek version of the PHQ-4.?° Anxiety
and depression scores range from 0 (normal levels) to 6 (severe
symptomatology). In our study, Cronbach’s alpha coefficient for
the anxiety was 0.871, and for the depression was 0.820, indicating
very good reliability.

Social support was measured with the Greek version of the
Multidimensional Scale of Perceived Social Support (MSPSS).?”2¢
Total support score ranges from 1 (low levels of support) to 7 (high
levels of support). In our study, Cronbach’s alpha coefficient for
the MSPSS was excellent with a value of 0.942.

Resilience was measured with the Greek version of the Brief
Resilience Scale (BRS).?>*° Resilience score takes values from 1 (low
resilience) to 5 (high resilience). In our study, reliability of the BRS
was very good, i.e., Cronbach’s alpha coefficient was equal to 0.818.

We used one single item to measure patients’ intention to
accept a COVID-19 vaccine. In particular, we asked patients “How
likely do you think you are to get a COVID-19 booster dose?’, and
their answers were on a scale from 0 (very unlikely) to 10 (very
likely). In order to categorize patients, we considered answers
(@) from 0 to 2 as unwilling patients to accept a booster dose, (b)
answers from 3 to 7 as hesitant patients, and (c) answers from 8
to 10 as willing patients.

Statistical analysis

We used descriptive statistics to present categorical and
continuous variables. In particular, we used numbers and percent-
ages for the categorical variables. Also, we used mean, standard
deviation, median, minimum value, and maximum value for the
continuous variables. We considered demographic data, COVID-
19-related burnout, anxiety, depression, social support and resil-
ience as possible predictors of patients’ vaccination intention to
accept a COVID-19 vaccine. Vaccination intention score followed
normal distribution. Thus, we used univariate and multivariable
linear regression analysis to assess the impact of independent
variables on vaccination intention. In that case, we presented un-
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adjusted and adjusted coefficients beta, 95% confidence intervals
(Cl) and p-values. Independent variables with a p-value <0.05 in
the multivariable model were considered as statistically significant.
We used the Statistical Package for Social Sciences (SPSS), version
21.0 (IBM Corp Released 2012, IBM SPSS Statistics for Windows,
version 21.0, Armonk, NY: IBM Corp) for the analysis.

RESULTS

Study sample included 166 cardiac patients. Mean age
of the participants was 52.4 years. Most of the participants
were females (77.1%), possessed a university degree (77.1%),
and self-estimated their health status as very poor/poor/
moderate (79.5%). Also, 61.4% of patients had been infected
with SARS-CoV-2 during the pandemic. The majority of
patients have received a booster dose (91.6%). Detailed
demographic data of patients are shown in table 1.

Descriptive statistics for the scales in our study are
shown in table 2. Patients’ vaccination intention to accept
a COVID-19 booster dose was moderate. In particular,
45.8% (n=76) of patients were willing to accept a booster
dose, 25.3% (n=42) were hesitant, and 28.9% (n=48) were
unwilling. Patients experienced moderate levels of COVID-
19-related burnout. Also, levels of emotional exhaustion
due to COVID-19 (mean score=3.29) and exhaustion due
to measures against the COVID-19 (mean score=3.14) were
higher than levels of physical exhaustion due to COVID-19
(mean score=2.46). Anxiety and depression symptoms were
low to moderate among patients. Moreover, patients had
received high levels of social support, while their resilience
was moderate.

Linear regression models with patients’intention to ac-
cepta COVID-19 booster dose as the dependent variable are
shown in table 3. Univariate linear regression found that ten
variables were associated with patients’decision to accept
a COVID-19 booster dose, i.e. gender, age, educational level,

Table 2. Descriptive statistics for the scales in our study.
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Table 1. Demographic data of patients (n=166).

Variables n %

Gender

Males 38.0 229

Females 128.0 771

Age (years)* 52.4 9.9

Educational level

High school 38.0 229

University degree 128.0 77.1

Self-perceived health status

Very poor/poor/moderate 132.0 79.5

Good/very good 34.0 20.5

SARS-CoV-2 infection

No 64.0 38.6

Yes 102.0 61.4

COVID-19 booster doses

No 14.0 8.4

Yes 152.0 91.6

Adverse effects because of COVID-19 vaccination*® 2.7 2.7

*Mean, standard deviation

previous COVID-19 booster doses, adverse effects because
of COVID-19 vaccination, emotional exhaustion due to
COVID-19, physical exhaustion due to COVID-19, exhaus-
tion due to measures against the COVID-19, anxiety, and
depression. After multivariable linear regression analysis,
we found thatincreased age and decreased emotional ex-
haustion due to COVID-19 were associated with increased
vaccination intention. Moreover, patients who had already
received a booster dose had also a greater willingness to
accept a new booster dose.

Score Mean Standard deviation Median Minimum value  Maximum value
Emotional exhaustion due to COVID-19 3.29 1.27 3.6 1.0 5
Physical exhaustion due to COVID-19 2.46 1.12 23 1.0 5
Exhaustion due to measures against the COVID-19 3.14 134 33 1.0 5
Anxiety 2.07 1.75 20 0 6
Depression 2.00 1.73 2.0 0 6
Social support 5.67 1.31 6.0 1.2 7
Resilience 3.51 0.78 3.7 1.8 5
Vaccination intention 5.64 3.84 6.0 0 10
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Table 3. Univariate and multivariable linear regression analysis with patients’intention to accept a COVID-19 booster dose as the dependent variable.

Independent variables

Univariate model

Multivariable model

Unadjusted coefficient p-value Adjusted coefficient p-value
beta (95% CI) beta (95% CI)*
Gender (females versus males) -2.79 (-4.13 to -1.45) <0.001 -1.17 (-2.46t0 0.12) 0.07
Age (years) 0.18(0.13t0 0.23) <0.001 0.11(0.04t0 0.17) 0.001
Educational level (university degree versus high school) -1.42 (-2.81 t0 -0.04) 0.04 -1.29 (-2.64 t0 0.07) 0.06
Self-perceived health status (good/very good versus 0.46 (-1.01 to 1.92) 0.54 0.06 (-1.25 to 1.36) 0.93
very poor/poor/moderate)
SARS-CoV-2 infection (yes versus no) -0.54 (-1.75t0 0.67) 0.38 -0.03 (-1.04 to 0.98) 0.96
COVID-19 booster doses (yes versus no) 5.38(3.42to07.33) <0.001 4,00 (2.17 t0 5.83) <0.001
Adverse effects because of COVID-19 vaccination -0.46 (-0.67 to -0.25) <0.001 -0.12(-0.35t0 0.12) 0.32
Emotional exhaustion due to COVID-19 -0.89 (-1.34 to -0.45) <0.001 -0.64 (-1.24 t0 -0.04) 0.04
Physical exhaustion due to COVID-19 -0.63 (-1.15t0-0.11) 0.02 0.26 (-0.49 to 1.02) 0.49
Exhaustion due to measures against the COVID-19 -0.73 (-1.16 t0o -0.31) 0.001 -0.39 (-0.86 t0 0.07) 0.10
Anxiety -0.49 (-0.82 t0 -0.16) 0.004 0.01(-0.51 to 0.54) 0.96
Depression -0.42 (-0.76 to -0.09) 0.01 0.002 (-0.50t0 0.51) 0.99
Social support 0.08 (-0.37 t0 0.53) 0.73 0.01 (-0.45 t0 0.48) 0.96
Resilience 0.16 (-0.61 t0 0.92) 0.69 -0.56 (-1.36 t0 0.24) 0.17

Cl: Confidence interval
*p-value for ANOVA <0.001; R? for the final multivariable model was 35.4%

DISCUSSION

We conducted a study in Greece in order to assess the
intention of cardiac patients to accept a COVID-19 booster
dose. Moreover, we investigated possible predictors of
such intention including demographic variables, COVID-
19-related burnout, anxiety, depression, social support,
and resilience.

Among cardiac patients, 45.8% were willing to accept
a booster dose, 25.3% were hesitant, and 28.9% were
unwilling. These results are worrying since acceptance
level was low considering the fact that a meta-analysis
found that 79% of the general population was willing to
accepta first COVID-19 booster dose.”® Additionally, several
studies including patients with chronic medical conditions
found higher acceptance rates than our study population
ranging from 54.2% to 70.4%.3'-3* However, it is probable
that these differences could be attributed to the differ-
ent time that studies were conducted. Moreover, 62% of
participants in a study in Greece that was conducted in
May 2022 were willing to receive a second booster dose.**
However, later studies in Greece that were conducted
during September-October 2022 found significant lower
vaccination acceptance even among nurses. In particular,
in a sample from the general population, 34.1% reported

being very likely to be vaccinated with a booster dose,*
while among nurses the respective percentage was slightly
higher (37.1%).>* Moreover, low levels of seasonal influ-
enza vaccine intention among nurses in Greece for the
2022/2023 season (57.3%) are an alarming sign of vaccine
hesitancy in the country.?

We found that COVID-19-related burnout negatively
affects the intention of cardiac patients to accept a booster
dose. Earlier studies in Greece confirm this finding includ-
ing samples from the general population and nurses.?#3
Until now, no other study has investigated this relationship
throughout the world. Although we cannot make direct
comparisons with other studies, we should notice that three
years after the onset of the COVID-19 pandemic it is quite
probable that people experience burnout. Additionally, it
is well known that consequences for COVID-19 patients
with comorbidity, such as disease severity, admission to
intensive care unit, invasive ventilation, and death are
worse than COVID-19 patients without comorbidity.>
Thus, people with a chronic disease may experience higher
levels of burnout during the pandemic, as they may need
to adhere to measures against the COVID-19 more than
healthy people in order to avoid COVID-19-related out-
comes. Moreover, emotional exhaustion due to COVID-19
may be higher among patients since they experience
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higher levels of fear. Literature suggests a positive relation-
ship between fear and social and mental health outcomes
during the pandemic, e.g. depression, anxiety, stress, and
insomnia.?~*There is a need for greater focus on patients’
mental health issues, such as COVID-19-related burnout,

fear, depression, anxiety, etc.

Also, our results showed that age was associated with
COVID-19 vaccination intention in cardiac patients, as (we)
expected. Literature supports this finding, since several
systematic reviews have found that older age is a strong pre-
dictor of COVID-19 vaccination intention and uptake.’?##
Similar studies earlier in Greece suggest that increased
age is associated with an increased probability of vaccine
uptake.*# Several meta-analyses have shown that older
age is associated with an increased risk of hospitalization,
admission to intensive care unit, and death.#*Thus, older
patients may feel more vulnerable against COVID-19. In
addition, self-perceived risk of infection could be higher
among patients. It makes sense that older patients are
more afraid of the negative effects of COVID-19 and that
results in a higher vaccination intention.

According to our study, patients who have received a
booster dose were also more intended to accept further
vaccination. A previous COVID-19 booster dose indicates
the positive attitude of individuals towards vaccination.
Previous studies in Greece found that seasonal influenza
vaccination was related with COVID-19 vaccines inten-
tion and uptake.’** Moreover, trust in COVID-19 vaccina-
tion is a strong predictor of COVID-19 vaccine uptake.**¢
COVID-19 vaccine hesitancy is one of the biggest threats
to the fight against the disease through vaccination. Sev-
eral factors are the major predictors of vaccine hesitancy:
socio-demographic factors, psychological factors, oc-
cupational factors, knowledge, and conspiracy beliefs.*’
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Vaccine hesitancy has threatened public health for the last
two decades. Concerns on safety and efficacy of vaccines,
poor knowledge and information, and mistrust of public
health authorities, healthcare workers, and new vaccines
are significant barriers.’>>*

Our study had several limitations. First, we used a con-
venience sample that cannot be representative of the
cardiac patients. Second, the number of our participants
was limited. Thus, further studies with bigger and random
samples would add significant information. Third, we inves-
tigated several possible predictors of vaccination intention
but there is still room to search for others. Fourth, we used
a self-reported questionnaire and information bias could
exist. Fifth, as a cross-sectional study design was used causal
relationships cannot be established. Thus, there is a need
for prospective studies with less bias. Finally, we measured
vaccination intention that is a proxy for vaccination uptake.
Therefore, future studies should measure vaccination uptake
among patients in order to get more valid results.

In conclusion, we found that the percentage of cardiac
patients who were willing to accept a COVID-19 booster
dose was low. Moreover, we found that increased age
and decreased emotional exhaustion due to COVID-19
were associated with increased vaccination intention.
Identification of factors that influence patients’ decision
to accept a COVID-19 booster dose is crucial to maintain
a high vaccination coverage rate among them in order
to avoid COVID-19-related outcomes. Since a COVID-19
booster dose on an annual basis seems to be necessary
policy makers should develop and implement vaccina-
tion programmes tailored for patients. Positive attitudes
towards vaccination, trust on public health authorities and
elimination of conspiracy beliefs are essential to improve
COVID-19 vaccination uptake.
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FKOMOZX H Sigpevivnon tng emidpaong tTng KOTTwong Adyw tng mavdnuiag otnv mpdBeon gpPoAiacpol KAatd NG

COVID-19 o€ kapSiohoyikoug acBeveic. Emi mAéov, Siepeuvnoape Kat AAAa Snoypa@IKd Kal PUXOAOYIKA XapaKTnpl-
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OTIKA WG TMIOAVOUG TTPOOOLOPIOTEG TNG TTPOOEONG EUPOANIACHOU g KapStohoyikoUg acBeveic. YAIKO-MEO®OAOX Mpay-
HATOTTOINONKE P CUYXPOVIKK MEAETN oTNV EANASQ, Xpnotpomolwvtag éva Seiypa eukoAiag. H cuAoyn Twv Sedopé-
vwv é\afe xwpa and 20 NogpPpiov 2022 £¢wg 10 lavouvapiov 2023. MeTprioape SNUOYPAPIKA XOPOAKTNPELIOTIKA, TNV
KOTTwon AOYyw TNG mavdnuiag, To Ayxog, TNV KATtabApn, TNV KOIVWVIKH UTTOOTHPLEN Kal TNV avOeKTIKOTNTA. XpNOoLUo-
ol oaue Ta €€\ oTaOUIopéva epwTnUaToASYLa: COVID-19 Burnout Scale, Patient Health Questionnaire-4, Multidi-
mensional Scale of Perceived Social Support kat Brief Resilience Scale. AMOTEAEZMATA To 45,8% Twv acBevwv tav
mPOBupoL va eUPBOAIACTOUV UE pla avapvnoTikn doon katd tng COVID-19, to 25,3% rtav SioTakTikoi Kal To 28,9%
Atav anmpoBupol. Ot acBeveic SrAwoav pétpla emimeda eovBévwong Aoyw TnG TavonUiag. ZUHEWVA LE TNV TTOAUE-
TaBANTA YPAUMLIKA TTAAVEpouNnon, N avénpévn nAIKia Kat N HEWPEVN cuvaloONnuaTtikh e€ouBévwon Aoyw tnG mavdn-
Hiag oxetiCovtav pe avénuévn mpoBeon euoAtacpov. Emi mAéov, ol aoBeveic mou gixav AdBel AN pia avapvnoTIKA
Soon katd tng COVID-19 Atav Kat 1o meavo va epBoAlacTtouV ek véou. TYMMEPAZMATA H g0peon Twv mapayo-
VTWV TToU €MNPEACOLV TNV amd@acn Twv acBevwy yia eUPoAlacud katd tng COVID-19 gival kaBoploTikn yia tn Sia-
TAPNON TNG EPPBOAIACTIKAG KAAUWNG O LWNAA emimeda Kal TNV ATO@UYN £TOL TWV APVNTIKWV CUVETTEIWV TNG VOOOU.
Kabw¢ o etriclog epoAiacpog katd tng COVID-19 @aivetal avamo@EUKTOG, TIPETTEL VA AvVATITUXOOUV Kal VA EQAPHO-
OTOUV EYBOANIAOTIKA TIPOYPAMUATA KATAANAQ OXESIACUEVA Yia TOUG ACOEVEI(G.

Né&erg evpeTnpiov: AcOeveic, Eyoliacnog, EEouBévwon, Khipaka pétpnong tng e§oubévwong Aoyw tng COVID-19, COVID-19, Mpobeon
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