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COVID-19 compulsory vaccination for healthcare professionals (HCPs) is a sensitive and controversial topic, with different support rates worldwide. Previous studies in Cyprus identified a low COVID-19 vaccination acceptance among HCPs, however, no studies have investigated their perceptions toward mandatory COVID-19 vaccination. This is the first study to investigate the attitudes of HCPs toward mandatory COVID-19 vaccination and its association with general vaccination knowledge. A cross-sectional study was conducted, using an online self-administered, anonymous questionnaire to collect data on sociodemographic and health-related characteristics, trust and satisfaction with the healthcare system, utilization of preventive healthcare services, COVID-19 vaccination information, vaccination knowledge, and attitudes among HCPs toward mandatory COVID-19 vaccination. A total of 504 HCPs participated in the survey, with 34% being in favor of mandatory COVID-19 vaccination. A sufficient vaccination knowledge score was identified among the HCPs, with higher scores being associated with mandatory vaccination support (p < 0.001). As age increases by one year, the odds of supporting mandatory vaccination increase by 1.03 units (95% CI: 1.01–1.06). In addition, as the general vaccination knowledge score increases by one unit, the odds of supporting mandatory COVID-19 vaccination increase by 1.55 units (95% CI: 1.33–1.81). Our findings show that about two-thirds of the HCPs in Cyprus were opposed to a mandatory COVID-19 vaccination policy. Older age and general vaccination knowledge were found to be the strongest predictors of mandatory vaccination support. To avoid unforeseen outcomes, mandatory vaccination policies should be implemented with caution and consultation.
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INTRODUCTION

Since 2019, a novel coronavirus named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), caused the infection and death of millions (1). Although several COVID-19 vaccines have been approved, distributed, and administrated in the general population, a considerable proportion of individuals refuse the COVID-19 vaccination and remain susceptible to infection. To reduce the risk of SARS-CoV-2 infection in the community a plethora of public health measures have been introduced (2). Some of them include the usage of face masks and proof of COVID-19 status/safe pass (evidence of vaccination status, recovery from prior COVID-19 infection, or recent negative test) for traveling abroad and social interaction (3). Mandatory policies may reduce the transmission risk and improve vaccine uptake but cannot tackle the vaccine hesitancy challenge (4).

Vaccine hesitancy refers to refusal or delayed acceptance of available vaccines (5). Interestingly, recent evidence identified healthcare professionals (HCPs) as a hesitant group toward the COVID-19 vaccination worldwide (6). HCPs' occupation includes daily interaction with vulnerable individuals and involves contagious procedures in some facilities. Therefore, some employers in both public and private sectors considering the safety of their staff and patients introduced compulsory COVID-19 vaccination as a condition of deployment and require their employees to be vaccinated before commencing employment, unless exempt (7–9). Existing health and safety procedures in HCPs' profession require the identification of potential hazards, evaluation of the risk, and implementation of strategies to minimize it. Hence, mandating COVID-19 vaccination can be considered an ethically justified duty of HCPs' inherent responsibility for patients' protection. Nevertheless, HCPs may argue that mandating COVID-19 vaccination violates their civil liberties (10).

Mandating vaccination for HCPs is not a new phenomenon (11). Vaccination against seasonal influenza and hepatitis B is a necessity for some HCPs (12). Regarding mandating COVID-19 vaccination for HCPs, Italy was the first country to introduce it with a large proportion of occupational physicians and public health professionals being positive toward the policy (13, 14). In addition, the vast majority of Mongolian HCPs' are in favor of compulsory COVID-19 vaccination (15). Different determinants influence HCPs' attitudes toward mandating COVID-19 vaccination including their vaccination knowledge (16). A recent study in the U.S among medical students revealed a link between vaccination knowledge and attitudes toward mandatory COVID-19 vaccination for patients (17). Furthermore, recent evidence suggests that HCPs with low educational levels are opposed to mandatory COVID-19 vaccination for HCPs (18).

Vaccination of HCPs is not mandatory in Cyprus, (19) however, specific vaccinations are recommended including the vaccination against COVID-19. A low COVID-19 vaccination acceptance rate among HCPs in Cyprus was recently observed, (20, 21) with vaccine safety and efficacy concerns being the main reason for vaccine refusal (20, 22, 23). In addition, a previous study demonstrated that general vaccination knowledge is associated with COVID-19 vaccination acceptance among nurses and midwives in Cyprus (24). Given the low COVID-19 acceptance rate and a potential universal policy toward HCPs' compulsory vaccination, we conducted a survey to elucidate HCPs' perspectives on mandatory COVID-19 vaccination. No studies have previously investigated this topic in Cyprus; therefore, we aim to provide novel insights into factors that affect their attitudes including the role of vaccination knowledge.



MATERIALS AND METHODS


Study Design, Participants, and Data Collection

This study was reported following the Strengthening the Reporting of Observational Studies in Epidemiology (25). An online cross-sectional questionnaire-based survey was performed between 15th of November 2021 and 7th January 2022, involving Greek-Cypriot HCPs working in either public or private service provision, aged 18 years old and above, and living in the five government-controlled municipalities of the Republic of Cyprus (Nicosia, Limassol, Larnaca, Paphos, and Ammochostos). The online questionnaire was administered using Google Forms and dispersed using instant messaging apps (e.g., WhatsApp, Viber), social media platforms (e.g., Facebook, Instagram), and social networking sites (e.g., LinkedIn). Due to the quarantine restrictions resulting from the ongoing COVID-19 pandemic, a nonprobability convenience sampling approach was used to recruit participants. The required sample size to estimate the percentage of HCPs who support mandatory COVID-19 vaccination using a 95% confidence interval (CI) with a precision of 5%, assuming a true percentage of 35–95% was n = 139–350.



Study Instrument

The online questionnaire included 47 open-ended and closed-ended questions in the Greek language about sociodemographic characteristics (e.g., age, gender, educational level, marital status, annual income), health-related status (e.g., presence of chronic diseases), information about their trust and attitudes toward healthcare system, satisfaction with it, as well as use of preventive healthcare services, information about COVID-19 vaccination (e.g., vaccination status, number of doses, type of COVID-19 vaccine, intention to receive another dose if requested etc.), sources of vaccine-related information (e.g., internet/social media, TV/newspapers/radio, scientific journals, personal doctor, colleagues/friends/family etc.), information about the reasons for vaccination refusal (e.g., fear of adverse side effects, expedited development and approval of the vaccine, concerns about getting infected from the vaccine etc.), participants' general vaccine knowledge, and attitudes toward mandatory COVID-19 vaccination. Questions about personal freedoms, human rights, and ethical aspects of mandatory COVID-19 vaccination were used, to reflect the overall attitudes of participants toward such policy. The questionnaire was developed by our research team, based on our previous research experience and extensive literature search (26–32). Validity assessment was done in a pilot study of 50 participants before to the actual study. To achieve a high level of face validity we assess the clarity and application of all survey items, as well as to address wording issues. Specific words were eliminated or replaced based on participants' suggestions to heighten participants' understanding. Internal consistency of the study instrument was assessed with Cronbach's alpha coefficient ranged between 0.63 and 0.96, suggesting acceptable internal consistency. The pilot sample was not included in the study sample.



Ethics Approval

This study was carried out following the Helsinki Declaration guidelines and was approved by the Cyprus National Bioethics Committee (CNBC) (EEBK E⊓ 2021.01.219). Participation was anonymous, and all participants were informed about study purpose and objectives before taking part. Participants gave their consent before completing the questionnaire by answering a “Yes/No” question on a mandatory electronic form.



Statistical Analysis

The Shapiro-Wilk normality test was used to examine the normality of the continuous variables. Participants' characteristics are presented as mean ± standard deviation (SD) for continuous measures with normal distribution and absolute (n) and relative (%) frequencies for categorical variables. To assess the association between mandatory COVID-19 vaccination and the categorical characteristics, the chi-square test of independence was used. The Student's t-test was used for the comparison of mandatory COVID-19 vaccination and continuous baseline participant characteristics with normal distribution.

Participants' vaccination knowledge was measured using a 12-item scale. A vaccination knowledge score was created for each participant by scoring the individual knowledge question items, giving a score of 1 for each question correctly answered and 0 for each question answered incorrectly or in “I do not know” responses. The knowledge score was calculated by adding the points of each of the 12 knowledge items (maximum score 12). The tertiles of vaccination knowledge score were defined as follows: low vaccination knowledge (score ≤ 8), moderate vaccination knowledge (score 8.1–9), and high vaccination knowledge (score ≥ 10). Higher scores indicate a higher vaccination knowledge.

Hierarchical logistic regression analysis was used to examine the association between sociodemographic characteristics (Model 1) and vaccination knowledge score (Model 2) on mandatory vaccination support (Yes vs. No). Firstly, we added the sociodemographic characteristics as independent variables in a model including mandatory vaccination support as the dependent variable. Then, we added the vaccination knowledge score. Radar graphs were constructed to present the reasons for vaccination and the reasons for hesitating to get vaccinated against COVID-19. All statistical tests performed were two-sided with the statistical significance level set at α = 0.05. Statistical analysis was conducted using STATA 14.0 (Stata Corp, College Station, TX, USA) and Microsoft Excel 2013.




RESULTS


Participants' Characteristics

There was a total of 504 HCPs participated in the study among whom 223 (48%) were nursing staff, 76 (16.3%) were pharmacists, 73 (15.7%) were physicians, 62 (13.3%) were other Non-medical professionals (i.e., laboratory workers, nutritionists, occupational therapists, psychologists, radiologists, speech and language therapists, care assistants, and administrative personnel) and 31 (6.7%) were physiotherapists (Table 1). The mean age of the respondents was 36.7 years old (SD = 9.6). The majority of HCPs were female (n = 320, 63.5%) and residents of the capital of Cyprus, Nicosia (n = 232, 46.0%). More information about the sociodemographic characteristics is presented in Table 1.


Table 1. Sociodemographic characteristics of participants, overall and by mandatory vaccination support.
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HCPs' Characteristics by Mandatory COVID-19 Vaccination

Among the HCPs, 172 (34.4%) were in favor of mandatory COVID-19 vaccination, and 328 (65.6%) were opposed to such a policy. The mean age of those who did not support the mandatory vaccination was 34.9 ± 8.9 years, and for those who support it was 40.1 ± 10.1 years (p < 0.001) (Table 1). Most of the residents of all geographical areas were against the mandatory COVID-19 vaccination (p = 0.001), while the majority of supporters were physicians (n = 39, 53.4%) and other Non-medical professionals (n = 27, 43.6%) (p = 0.002) (Table 1).

Although we did not find a statistically significant association between gender and HCPs' perspectives toward mandatory COVID-19 vaccination (p = 0.440), we identify statistically significant associations among other sociodemographic characteristics that are presented in Table 1. Among those, the largest differences were observed in unmarried individuals (80.8% vs. 19.2%, for no and yes, respectively) (p < 0.001), and those who completed an undergraduate education (70.2% vs. 29.8%, for no and yes, respectively) (p = 0.025).

Information about HCPs' health status and their attitudes toward healthcare services was retrieved through the survey, with around 20% of HCPs reporting at least one chronic disease. Most of the participants declared the moderate usage of preventive healthcare services (n = 183, 36.6%) and had a strong trust in the official guidelines and recommendations of the national healthcare authorities (n = 179, 35.7%). Approximately half of the HCPs were moderately satisfied with the healthcare system (n = 12, 85.7%), and they follow doctor's instructions very often (n = 67, 47.2%). In addition, most of the participants believe that the vaccine helped them to prevent COVID-19 disease a lot (n = 144, 38.0%) (Supplementary Table 1). Statistically significant differences between trust in official guidelines and recommendations by the national healthcare authorities, satisfaction with the healthcare system, following doctor's instructions/medical adherence, and mandatory vaccination support groups were identified (p < 0.001). Specifically, the largest percentage of participants who support the mandatory COVID-19 vaccination have a very strong trust in the official guidelines and recommendations of the national healthcare authorities (n = 59, 77.6%), they are extremely satisfied with the healthcare system (n = 12, 85.7%), and they follow doctor's instructions very often (n = 67, 47.2%). In addition, most of the participants believe that the vaccine helped them to prevent COVID-19 disease a lot (n = 144, 38.0%) (Supplementary Table 1).



COVID-19 Vaccination Status of HCPs and Their Attitudes Toward Mandatory COVID-19 Vaccination

A considerably high proportion of HCPs were vaccinated against COVID-19 (n = 350, 70.4%), with two doses (n = 179, 50.7%) of the Pfizer vaccine (n = 236, 66.7%) (Supplementary Table 2). The primary reasons for vaccination were to protect themselves (29.3%), their families (28.5%), and others (26.0%) (Supplementary Figure 1), while common reasons for vaccine refusal were the expedited development and approval of the vaccine (26.5%), fear of adverse side effects/safety concerns (25.0%), and preference for natural immunity (17.7%) (Supplementary Figure 2). HCPs retrieved information about the COVID-19 vaccination from scientific journals (24.8%), internet/social media (24.7%), and TV/Newspapers/Radio (14.5%) (Supplementary Figure 3). In addition, we found statistically significant associations between HCPs' COVID-19 vaccination status and mandatory vaccination support groups, which are presented in Supplementary Table 2.

Regarding HCPs' attitudes toward mandatory COVID-19 vaccination, many participants strongly disagree with COVID-19 vaccination mandate (n = 200, 39.8%), and that mandatory disposal of COVID-19 vaccines is ethically and scientifically justified (n = 160, 31.8%) (Table 2). Additionally, most of the respondents strongly disagree that mandatory COVID-19 vaccination is a policy that will reinforce their understanding that (i) the COVID-19 vaccine is necessary (n = 161, 32.3%), (ii) vaccine side effects are rare (n = 160, 32.2%), (iii) the vaccine has been studied well (n = 163, 32.6%). Approximately one-third of participants strongly agree that mandatory COVID-19 vaccination of HCPs is a policy directed against individual freedoms (n = 170, 33.9%) and violates human rights (n = 184, 36.7%). Most of the participants strongly agree that COVID-19 vaccination should be mandatory for HCPs (e.g., doctors, nurses, etc.) (n = 160, 31.8%). Interestingly, none of the HCPs who disagree or strongly disagree that COVID-19 vaccination should be mandatory for HCPs, support mandatory vaccination, while the corresponding percentages among those who neither agree nor disagree, agree, and strongly agree with that attitude were 10.3, 34.9, and 85.0%, respectively (p < 0.001). Finally, we observed statistically significant associations for all the attitudes toward mandatory COVID-19 vaccination among mandatory vaccination support groups (p < 0.001) (Table 2).


Table 2. Participants' attitudes toward mandatory COVID-19 vaccination, overall and by mandatory vaccination support.
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General Vaccination Knowledge and Mandatory COVID-19 Vaccination

The mean vaccination knowledge score was 8.6 which indicates a sufficient vaccination knowledge (Table 3). We found a statistically significant difference in the mean vaccination knowledge score among mandatory COVID-19 vaccination groups (p < 0.001). Specifically, we reported a higher mean vaccination knowledge score among those who support mandatory COVID-19 vaccination (9.5) compared to those who did not support mandatory COVID-19 vaccination (8.1). Also, we found a statistically significant association between vaccination knowledge level and mandatory COVID-19 vaccination groups (p < 0.001). Most of the participants who support mandatory COVID-19 vaccination were among those with a high vaccination knowledge level (n = 101, 52.6%), followed by those with a moderate vaccination knowledge level (n = 33, 29.7%), and those with a low vaccination knowledge level (n = 38, 19.3%). More information regarding vaccination knowledge items overall and by mandatory vaccination support are presented in Supplementary Table 3.


Table 3. Participants' general vaccination knowledge, overall and by mandatory vaccination support.
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Determinants of Mandatory Vaccination Support and Vaccination Knowledge Score

Hierarchical logistic regression models for sociodemographic and vaccination knowledge scores on mandatory vaccination support were applied (Table 4). Firstly, we applied a model adding various sociodemographic characteristics (Model 1). We found that increased age was associated with a higher probability of supporting the COVID-19 mandatory vaccination (OR: 1.03, 95% CI: 1.01–1.06). Moreover, we revealed that nursing staff had 49% (95% CI: 0.28–0.93) lower probability of supporting mandatory vaccination compared to physicians. When we added vaccination knowledge score in the model (Model 2), we found that only the association for age (OR: 1.03, 95% CI: 1.01–1.06) with COVID-19 mandatory vaccination remained statistically significant. Divorced/separated/widowed individuals had 3.19 times higher probability of supporting the mandatory vaccination compared to married/in cohabitation respondents (95% CI: 1.18–8.62). We also reported that as vaccination knowledge score increases, the probability of supporting mandatory COVID-19 vaccination increases by 1.55 times (95% CI: 1.33–1.81).


Table 4. Hierarchical logistic regression modeling for sociodemographic and vaccination knowledge score on mandatory vaccination support.
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DISCUSSION

This study aimed to explore the factors that affect the attitudes including the role of vaccination knowledge of HCPs toward mandatory COVID-19 vaccination in Cyprus. We discovered that among the HCPs, 34.4% were in favor of mandatory COVID-19 vaccination, and 65.6% were opposed. Around half of HCPs deemed that this policy was directed against individual freedoms and violates human rights. Our findings indicate older age and general vaccination-related knowledge as the strongest predictors of mandatory vaccination support. These findings give crucial insights for tailor-made efforts by relevant health policy bodies to inform HCPs about the benefits of vaccination and address their concerns to increase vaccination uptake.

Our results revealed that approximately two-thirds of the HCPs were opposed to a mandatory COVID-19 policy. This finding of opposition to mandatory COVID-19 vaccination could be attributed to the observed decline in trust in national healthcare authorities and the government of the Republic of Cyprus during the pandemic. Also, the spread of misinformation about the efficacy and safety of COVID-19 vaccines, which has been present since the beginning of the pandemic may further contribute to this attitude. In fact, most of the HCPs have reported the expedited development and approval of the vaccine and fear of adverse side effects as the main reasons for hesitating to get vaccinated against COVID-19, whereas the internet and social media were reported as main sources of COVID-19 vaccination-related information. This agrees with previous studies underlining HCPs' doubts about the quality and procedures for the vaccine approval and fear of side effects as the main reasons for vaccine refusal (20, 33–38), while the internet and social media were identified as the primary sources of vaccination-related information in a number of studies (20, 34, 39, 40).

Similar to our results, 64.7% of healthcare workers in France were opposed to mandatory vaccination, (41) whilst around 58% of employees in health and welfare care in Germany were opposed to mandatory vaccination (42). Additionally, we reported smaller proportion of HCPs that were in favor of a mandatory COVID-19 policy, when compared to previous studies conducted among public health professionals (91%) (14) and occupational physicians in Italy (60.2%) (43), as well as among pediatricians in Turkey (59%) (44). Of interest, we discovered that around 50% of our study population agreed that HCPs should be required to get vaccinated against COVID-19. A similar agreement rate toward a mandatory COVID-19 vaccination policy for HCWs was reported in a recent study from Australia (50.4%) (45), while higher rates were reported in a recent study among Mongolian healthcare workers (96.3%) (15) and a study among medical students (58%) in the US (17). These disparities could be due to a variety of factors, including actual differences in attitudes toward mandatory vaccination between countries (i.e., cultural differences in sensitive matters such as mandates of all kinds), different data collection timeframes among studies, and baseline variability amongst the populations studied. In addition, factors such as the risk of infection, personal experience, the notion of collective responsibility, vaccination confidence, and perceptions toward infection control may also impact HCPs' attitudes toward vaccination and can also explain differences in mandatory vaccination acceptance between populations and countries (46, 47).

According to our findings, one of the strongest predictors of COVID-19 mandatory vaccination support among HCPs was older age. This is consistent with the results of recent studies among HCPs and the general population (14, 48–51). Previous studies have also shown that older age was associated with a higher intention to receive the COVID-19 vaccination among HCPs (20, 33, 36, 37). The higher probability of supporting the mandatory COVID-19 vaccination among older HCPs is not surprising, given that older age is associated with higher rates of COVID-19 mortality (52), making them more vulnerable and, thus more likely to support a mandatory COVID-19 policy in their self-interest. We also wanted to examine if the HCPs' level of vaccination knowledge influenced their opinions on whether COVID-19 vaccination should be made mandatory. Our findings revealed that a better vaccination knowledge score was associated with a higher probability of supporting mandatory COVID-19 vaccination, even after controlling for various potential confounders. Previous research has demonstrated that vaccine-related knowledge is a predictor of COVID-19 vaccination intention, implying that people are more likely to choose to be vaccinated if they have a better understanding of vaccination (17, 24, 53–55). We assume that greater health literacy and vaccine awareness may impact HCPs' attitudes and lead to a greater appreciation of the value of vaccines in combating current and future pandemics.

Herein we identified a considerably low percentage of HCPs being in favor of mandatory COVID-19 vaccination, which follows the general population's attitudes in Cyprus (51) and can be utilized by public health policymakers to understand HCPs' attitudes toward mandatory COVID-19 vaccination. In contrast with the general population, HCPs' workplace enhances the transmission of communicable diseases, especially to vulnerable individuals (56). Implementation of mandatory vaccination policies may be in line with HCPs' professional ethics to protect patients and prevent them from harm, however, could interfere with their civil rights. This study aimed purely to identify HCPs' attitudes toward mandatory COVID-19 vaccination and does not recommend the implementation of such a policy or sought to analyze legal and ethical aspects related to the vaccination mandate. Our results highlight the importance of investing in education since vaccination knowledge was associated with HCPs' attitudes toward mandatory vaccination.

Despite its originality and significance, several limitations of this study should be mentioned. Due to the study design, causal inferences cannot be made. Furthermore, because this study relied on voluntary, self-reported data, we cannot rule out additional types of bias, such as social desirability, which are common in surveys. Participants' recruitment method and data collection characterized by an online convenience sampling strategy may restrict our study's representativeness. In addition, we cannot rule out the possibility that people without access to technology are underrepresented in our sample, while certain sub-groups may be oversampled, lowering the study's overall reliability. Furthermore, we were unable to calculate the response rate for our online survey because there is no way of knowing how many individuals saw the survey or its links but chose not to participate. Also, our research examined the general vaccination knowledge rather than specialized knowledge regarding COVID-19 vaccination. It is unclear whether these two categories of knowledge vary in any way. Finally, these findings apply solely to the HCPs of Cyprus and cannot be generalized to other countries.



CONCLUSIONS

To our knowledge, this is the first study that investigates the attitudes of HCPs toward mandatory COVID-19 vaccination and its association with general vaccination knowledge. This study found that about two-thirds of the HCPs were opposed to a mandatory COVID-19 policy. Older age and general vaccination-related knowledge were associated with mandatory vaccination support. Mandatory vaccination policies should be implemented with careful planning and consultation to avoid unintended consequences. Further studies will be required to assess the association between COVID-19 vaccination-related knowledge and attitudes toward mandatory vaccination.
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