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COVID-19-related burnout reduces COVID-19 
vaccination intention in cardiac patients
A cross-sectional study in Greece

OBJECTIVE 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. 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 

a greater 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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The COVID-19 pandemic continues to threat public 

health, healthcare systems and economies, causing more 

than 6.7 million deaths until 25 January 2023.1 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.2–4 Thus, several 

underlying disorders, such as cardiovascular diseases, cere-

brovascular disease, diabetes, hypertension, and chronic 

kidney disease are considered as important risk factors for 

COVID-19 patients.2–4 

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.5–9 Moreover, evidence 

from studies including individuals with cardiovascular 

disease supports the safety and effectiveness of COVID-19 
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vaccines in this population group.10,11 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.12

Although vaccination promotes public health and is a 

cost-effective intervention even in the case of COVID-19,13–15 

vaccine hesitancy is still one of the biggest threats for global 

health.16 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.17–22 

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 

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.23 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.24 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).25 In particular, we 

used the reliable and valid Greek version of the PHQ-4.26 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).27,28 

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).29,30 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 

(a) 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 

(CI) 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-

cept a 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, 

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 that increased 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.

Table 1. Demographic data of patients (n=166).

Variables n %

Gender 

Males 38.0 22.9

Females 128.0 77.1

Age (years)* 52.4 9.9

Educational level

High school 38.0 22.9

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

Table 2. Descriptive statistics for the scales in our study.

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 2.3 1.0 5

Exhaustion due to measures against the COVID-19 3.14 1.34 3.3 1.0 5

Anxiety 2.07 1.75 2.0 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 

beta (95% CI)

p-value Adjusted coefficient 

beta (95% CI)*

p-value

Gender (females versus males) -2.79 (-4.13 to -1.45) <0.001 -1.17 (-2.46 to 0.12) 0.07

Age (years) 0.18 (0.13 to 0.23) <0.001 0.11 (0.04 to 0.17) 0.001

Educational level (university degree versus high school) -1.42 (-2.81 to -0.04) 0.04 -1.29 (-2.64 to 0.07) 0.06

Self-perceived health status (good/very good versus  

very poor/poor/moderate)

0.46 (-1.01 to 1.92) 0.54 0.06 (-1.25 to 1.36) 0.93

SARS-CoV-2 infection (yes versus no) -0.54 (-1.75 to 0.67) 0.38 -0.03 (-1.04 to 0.98) 0.96

COVID-19 booster doses (yes versus no) 5.38 (3.42 to 7.33) <0.001 4.00 (2.17 to 5.83) <0.001

Adverse effects because of COVID-19 vaccination -0.46 (-0.67 to -0.25) <0.001 -0.12 (-0.35 to 0.12) 0.32

Emotional exhaustion due to COVID-19 -0.89 (-1.34 to -0.45) <0.001 -0.64 (-1.24 to -0.04) 0.04

Physical exhaustion due to COVID-19 -0.63 (-1.15 to -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 to -0.31) 0.001 -0.39 (-0.86 to 0.07) 0.10

Anxiety -0.49 (-0.82 to -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 (-0.50 to 0.51) 0.99

Social support 0.08 (-0.37 to 0.53) 0.73 0.01 (-0.45 to 0.48) 0.96

Resilience 0.16 (-0.61 to 0.92) 0.69 -0.56 (-1.36 to 0.24) 0.17

CI: Confidence interval

*p-value for ANOVA <0.001; R2 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 

accept a first COVID-19 booster dose.18 Additionally, several 

studies including patients with chronic medical conditions 

found higher acceptance rates than our study population 

ranging from 54.2% to 70.4%.31–33 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.34 

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,24 

while among nurses the respective percentage was slightly 

higher (37.1%).35 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.36 

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.24,35 

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.2–4 

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.37–42 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.19,43,44 

Similar studies earlier in Greece suggest that increased 

age is associated with an increased probability of vaccine 

uptake.45,46 Several meta-analyses have shown that older 

age is associated with an increased risk of hospitalization, 

admission to intensive care unit, and death.47–49 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.34,46 Moreover, trust in COVID-19 vaccina-

tion is a strong predictor of COVID-19 vaccine uptake.45,50 

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.51 

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.52–54

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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ΣΚΟΠΟΣ Η διερεύνηση της επίδρασης της κόπωσης λόγω της πανδημίας στην πρόθεση εμβολιασμού κατά της 

COVID-19 σε καρδιολογικούς ασθενείς. Επί πλέον, διερευνήσαμε και άλλα δημογραφικά και ψυχολογικά χαρακτηρι-



830 P. GALANIS et al

στικά ως πιθανούς προσδιοριστές της πρόθεσης εμβολιασμού σε καρδιολογικούς ασθενείς. ΥΛΙΚΟ-ΜΕΘΟΔΟΣ Πραγ-

ματοποιήθηκε μια συγχρονική μελέτη στην Ελλάδα, χρησιμοποιώντας ένα δείγμα ευκολίας. Η συλλογή των δεδομέ-

νων έλαβε χώρα από 20 Νοεμβρίου 2022 έως 10 Ιανουαρίου 2023. Μετρήσαμε δημογραφικά χαρακτηριστικά, την 

κόπωση λόγω της πανδημίας, το άγχος, την κατάθλιψη, την κοινωνική υποστήριξη και την ανθεκτικότητα. Χρησιμο-

ποιήσαμε τα εξής σταθμισμένα ερωτηματολόγια: COVID-19 Burnout Scale, Patient Health Questionnaire-4, Multidi-

mensional Scale of Perceived Social Support και Brief Resilience Scale. ΑΠΟΤΕΛΕΣΜΑΤΑ Το 45,8% των ασθενών ήταν 

πρόθυμοι να εμβολιαστούν με μια αναμνηστική δόση κατά της COVID-19, το 25,3% ήταν διστακτικοί και το 28,9% 

ήταν απρόθυμοι. Οι ασθενείς δήλωσαν μέτρια επίπεδα εξουθένωσης λόγω της πανδημίας. Σύμφωνα με την πολυμε-

ταβλητή γραμμική παλινδρόμηση, η αυξημένη ηλικία και η μειωμένη συναισθηματική εξουθένωση λόγω της πανδη-

μίας σχετίζονταν με αυξημένη πρόθεση εμβολιασμού. Επί πλέον, οι ασθενείς που είχαν λάβει ήδη μια αναμνηστική 

δόση κατά της COVID-19 ήταν και πιο πιθανό να εμβολιαστούν εκ νέου. ΣΥΜΠΕΡΑΣΜΑΤΑ Η εύρεση των παραγό-

ντων που επηρεάζουν την απόφαση των ασθενών για εμβολιασμό κατά της COVID-19 είναι καθοριστική για τη δια-

τήρηση της εμβολιαστικής κάλυψης σε υψηλά επίπεδα και την αποφυγή έτσι των αρνητικών συνεπειών της νόσου. 

Καθώς ο ετήσιος εμβολιασμός κατά της COVID-19 φαίνεται αναπόφευκτος, πρέπει να αναπτυχθούν και να εφαρμο-

στούν εμβολιαστικά προγράμματα κατάλληλα σχεδιασμένα για τους ασθενείς.

Λέξεις ευρετηρίου: Ασθενείς, Εμβολιασμός, Εξουθένωση, Κλίμακα μέτρησης της εξουθένωσης λόγω της COVID-19, COVID-19, Πρόθεση
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