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Abstract

:

Vaccine hesitancy (uncertainty or unwillingness to receive vaccinations) is a major barrier to manage the COVID-19 pandemic in the long term. This study aimed to explore the prevalence of COVID-19 vaccine hesitancy among the public in Kuwait, to understand their attitudes towards vaccines in general, and to identify predictors of COVID-19 vaccine hesitancy. A cross-sectional study was conducted among 4147 adults aged ≥ 18 years. The snowball sampling strategy was used for data collection through social media and e-mails. A total of 3061 (73.8%) respondents indicated that they were vaccinated or intending to be vaccinated against the COVID-19 infection, while 1086 (26.2%) expressed their vaccine hesitancy. The most common reasons for vaccine hesitancy were the concerns about the vaccine’s possible side effects, its rushed development, and its efficacy in preventing the infection. Over half (57.2%) of respondents expressed intermediate to high levels of negative attitude towards vaccines in general. On the multivariable logistic regression analysis, the findings revealed that vaccine hesitancy was significantly more prevalent among respondents aged 30–64 years; females; married or divorced; residents of Hawalli, Al-Farwaniyah, Al-Jahra, and Mubarak Al-Kabeer; had intermediate monthly average income; non-smokers; not feeling worried about catching the infection; do not know whether any of their family members have been infected or died because of COVID-19 infection; do not have a large extent of confidence in the Kuwait health system’s ability to handle the pandemic; did not receive influenza vaccine during the last year; refused or elected to forego a doctor-recommended vaccine; did not receive adequate information from the public health authorities/healthcare providers about the COVID-19 vaccines; none of their first-degree family members received or were intending to receive the vaccine; and expressed intermediate to high levels of negative attitudes towards vaccines in general. The present findings provide a steer as to the groups that most need to be reached to increase the rates of vaccine uptake.
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1. Introduction


The Coronavirus Disease 2019 (COVID-19) is an infectious disease that is caused by a new SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2) [1]. It appears to cause a wide range of symptoms, including asymptomatic infections, mild infections of the upper respiratory tract, severe viral pneumonia, respiratory failure, multiple organ failure, and death [2]. Due to the alarming levels of spread worldwide and the severity of the infection, the World Health Organization (WHO) officially announced the COVID-19 as a pandemic in March 2020 [3]. This had led to the global implementation of various control measures to prevent the spreading of the virus, such as limiting social gatherings, social distancing, wearing face masks, and partial and comprehensive lockdowns. As of 25 July 2021, there were 194,567,100 confirmed cases of COVID-19 and 4,171,596 deaths worldwide, with about 391,781 cases and 2,279 deaths in Kuwait [4].



Reducing the COVID-19 related morbidity and mortality will depend on the availability of safe and effective COVID-19 vaccines. Additionally, vaccines must be available globally and widely accepted and received by the public to assure their immunological protection [5]. The WHO issued an Emergency Use Listing for Pfizer-BioNTech COVID-19 vaccine on 31 December 2020; two AstraZeneca/Oxford COVID-19 vaccines on 15 February 2021, produced by AstraZeneca-SKBio (Korea) and the Serum Institute of India; COVID-19 vaccine Ad26.COV2.S was developed by Janssen (Johnson & Johnson) on 12 March 2021; and Moderna vaccine on 31 April 2021; and the Sinopharm COVID-19 vaccine was developed by Sinovac/China National Pharmaceutical Group on 7 May 2021 [6].



As of 24 July 2021, a total of 3,646,968,156 doses of vaccines have been administered worldwide according to the WHO [7]. The two currently available COVID-19 vaccines in Kuwait are Pfizer-BioNTech and AstraZeneca-Oxford. The Kuwait Ministry of Health recently announced that since the campaign started on 27 December 2020, as of 3 July 2021, 1 million and 452,148 individuals received one dose and 923,307 individuals received two doses. This indicates that by September 2021, about 50% of the total population would have completed their vaccination. A significant acceleration of the vaccination rate is expected with the arrival of the Moderna and Johnson & Johnson vaccines in the last quarter of this year. This will allow the vaccination of 3 million people (70% of the population) to be attained by the end of this year [8]. Despite the enormous positive impact of immunization against infectious diseases and improving health outcomes, vaccine refusal among the general public persists, which presents a major threat to a healthy community as it undermines society’s protection against vaccine-preventable infections [9]. Vaccine hesitancy, which refers to people who may be uncertain or unwilling to receive a vaccine, presents a major challenge to the success of vaccination programs [10]. The impact of vaccine hesitancy on parental acceptance of routine childhood vaccines has been recognized globally as a growing problem. Previous studies assessed vaccine hesitancy and its associated factors among parents towards childhood vaccination and reported that it ranged from 7.7% to 34.7% [11,12,13]. Vaccine hesitancy was found to be significantly more common among those who were concerned about vaccine safety, received information from the mass media, did not receive adequate knowledge from pediatricians on childhood vaccinations, not perceiving their infants to be at high risk for the vaccine-preventable diseases, and agreed with political leaders who oppose vaccination, agreed that childhood vaccinations are primarily a profitable business for pharmaceutical companies [11,12,13]. In 2019, the WHO listed vaccine hesitancy as one of the ten threats to global health [14]. Hence, it is crucial to understand the reasons and predictors for vaccine hesitancy to guide public health vaccination strategies.



Several surveys regarding the intention to receive the COVID-19 vaccine among the general public worldwide have been published [15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40]. These studies have explored the prevalence of COVID-19 vaccine acceptance when it will be available, and the determinants for intention to accept the vaccine. The rates of COVID-19 vaccine acceptance in these studies ranged between 23.6% and 97%. One study has reported the general population’s willingness to receive the COVID 19 vaccine in the United States of America (USA) before and after its availability; it revealed a significant decline in vaccine hesitancy among the public by 10.8% from 46% in October 2020 to 35.2% in March 2021 [41]. Since vaccine acceptancy is context-specific and varies with geography, culture, and sociodemographic characteristics, further studies are needed to address the scope of the COVID-19 vaccine hesitancy, particularly in the Middle East and North Africa, Sub-Saharan Africa, Eastern Europe, Central Asia, and the Middle and South America [15]. Limited studies were reported from the Middle Eastern region [18,19,20,21,22,23]. Three manuscripts were published from studies conducted in Kuwait among the general public before the availability of COVID-19 vaccines. The first study was performed during the period from May to August 2020 among 7241 adults aged ≥ 21 years; 67% of them agreed to be vaccinated during the entire lockdown period. However, it significantly decreased over time to about 50%, when the COVID-19 related restrictions were lessened [18]. The second study was conducted during the period from August to September 2020 among adults aged ≥18 years; 53.1% of them indicated their willingness to be vaccinated [19]. The last study was performed in December 2020 among 771 adults aged ≥16 years; 23.6% of them indicated their intention to be vaccinated against the COVID-19 infection [20]. Hence, this study is designed to build upon previous research by providing more recent data after the availability of the COVID-19 vaccines in Kuwait. It aimed to explore the prevalence of the COVID-19 vaccine hesitancy among the public in Kuwait, understand the public’s general attitudes towards a vaccine in general, and identify the predictors of vaccine hesitancy (i.e., uncertainty or unwillingness to receive a COVID-19 vaccine). The findings of the present study may help develop strategies for improving the vaccination program in Kuwait.




2. Materials and Methods


2.1. Study Area and Design


Kuwait is a Middle Eastern country with an area of 17,820 km2 and an estimated total population of 4,332,621 people (2021 estimate) [42]. A descriptive and cross-sectional survey-based study was conducted among the general population in Kuwait who are aged ≥18 years. It was performed during the period from 26 March to 26 April 2021. In Kuwait, the administered vaccine doses reached a total of 576,204 on 26 March and 1,040,777 on 26 April 2021 [43] This study was approved by the Ministry of Health Research Ethical Committee, Kuwait (MoH/REC/1344).




2.2. Study Population


The sample size was determined using PS: Power and Sample Size Calculator V.3.1.6 [44]. A minimum sample of 1120 individuals would be necessary to determine a 10% difference in proportion between two groups, for example, male versus female with 90% power and 5% significance level. The inclusion criteria were an age of ≥18 years and being a resident in Kuwait. A type of convenience sample, which is the snowball sampling strategy, was used for data collection. The invitation and the survey link were shared through social media (WhatsApp, Twitter, Instagram, Telegram) and emails. The survey objectives, maintenance of confidentiality, anonymity, and voluntary participation were elucidated in the invitation. On receiving and clicking the link, the invited candidates were auto-directed to the informed consent page, followed by the survey questions. The participants should indicate at the end of the consent page either agreeing or disagreeing to participate in the study. The invited participants were requested to roll out the questionnaire further to their social media and email contacts.




2.3. Study Questionnaire


The study questionnaire was mainly adapted from a validated survey that was previously used among the general population in the United Kingdom (UK) to assess attitudes towards vaccines and intention to vaccinate against COVID-19 [32]. The adapted survey was tailored to suit the local population and assure its applicability in Kuwait. The face and content validity of the adapted survey was established by three researchers from the Department of Pharmacy Practice at Kuwait University. The questionnaire was translated into Arabic, and its accuracy and meaning with the English version were checked by four academic staff members at Kuwait University who are fluent in both English and Arabic languages. Minor recommended modifications were included where necessary. Then it was pretested among 10 individuals, who were not included in the study sample, for content, readability, and understanding, and minor amendments were included. Incentives were not offered for the completion of the questionnaire.



The survey consisted of 41 items. The first 12 items were used to collect information about sociodemographic characteristics (age, gender, marital status, educational level, employment, residence, area, income, and working or studying in the medical field) and other items related to overall health, smoking, and chronic diseases. The following 9 items were included to collect information about the COVID-19 infection/pandemic regarding feeling worried about catching the infection, being infected themselves or any of their family members with COVID-19, any of their family members have died due to COVID-19 infection, sources of information about COVID-19, knowledge level on COVID-19 infection, the extent of following recommendations to prevent the spread of COVID-19, and extent of confidence in Kuwait’s Government and Kuwait’s health system to handle the COVID-19 pandemic well. The following 2 items were used to collect information about vaccination behavior (had taken an influenza vaccine in the prior year and had ever refused or elected to forego a doctor-recommended vaccine for themselves or someone they are responsible for). The following 6 items included information related to COVID-19 vaccines (awareness about the availability of multiple vaccines, received adequate information from the health authorities/health care provider about vaccines available in Kuwait, first-degree family members received or intending to receive the vaccine, had received the vaccine, intention to receive the vaccine if had not been vaccinated, and perceived reasons if unsure or unwilling to take the vaccine). The last part of the survey contained the 12-item Vaccination Attitudes Examination (VAX) scale [45]. The study population was asked to focus on vaccines in general, not specifically on the COVID-19 vaccine. Participants indicated their responses on a six-point scale from 1 “strongly agree” to 6 “strongly disagree” [45].




2.4. Statistical Analysis


The Statistical Package for Social Sciences (IBM SPSS Statistics for Windows, version 27) was used for data entry and analysis. The findings were presented as percentages (95% confidence intervals; CI), medians (interquartile range-IQR), and means (standard deviation-SD). The continuous data of the age and VAX scale responses were found to be not normally distributed by using the Shapiro–Wilk and Kolmogorov–Smirnov tests. The described four subscales of the VAX scale were calculated and reported as follows: (1) mistrust of vaccine benefit (items 1 to 3), (2) worries about unforeseen future effects (items 4 to 6), (3) concerns about commercial profiteering (items 7 to 9), and (4) preference for natural immunity (items 10 to 12). The Cronbach’s alphas for the internal reliability were reported as 0.77–0.93 for the four subscales in previous studies [45,46]. The levels of negative attitudes towards vaccines based on the four subscales and the overall VAX scale were classified into high (score 5–6), intermediate (score 3–4), and low (score 1–2) [32]. Based on this classification, items 4 to 12 were reverse coded for the calculation of the scores.



The purposeful selection strategy of variables was used for the model building. The first step was to explore the unadjusted association between the respondent’s sociodemographic characteristics, their responses to the items related to COVID-19 infection and vaccines, and their attitudes towards vaccines with the outcome variable (vaccine hesitancy) using the univariate logistic regression. All variables with p < 0.25 in the univariate analysis were included in the multivariable logistic regression analysis to identify the independent variables, which are good predictors for vaccine hesitancy (uncertainty or unwillingness to vaccinate against COVID-19). A cutoff value of 0.25 is supported by the literature [47,48]. The second step was to fit the multivariable model comprising all variables identified in step one. Education, perceived overall health, and obtaining information about COVID-19 infection from the scientific websites and articles were excluded and a new model was fitted, because these did not contribute to the model with p-values 0.763, 0.509, and 0.671, respectively. These two models were compared by using the partial likelihood ratio test to ensure that the parsimonious model fits as well as the original model. In the parsimonious model, the coefficients of variables were compared to coefficients in the original one. The change of coefficients (Δβ) was <15%, which indicated that the excluded variables were not important in the sense of providing a needed adjustment for one or more of the variables remaining in the model. The potential interactions between the covariates were checked in the third step. The results revealed that the p-values for interaction were far from the significance level. The final step was the use of the Hosmer–Lemeshow goodness of fit test for assessing the fit of the model. The results revealed chi-squared = 4.901, df = 8, p-value = 0.768. A p-value of 0.768 indicated that there was no significant difference between observed and predicted values; hence, a good logistic regression model fit. The results of the multivariable logistic analysis are reported with the odds ratio (OR) and 95%CI. A probability level of p < 0.05 based on two-sided tests was considered statistically significant. The dependent variable was coded as (received the vaccine or intending to receive it = 0) and (uncertain or unwilling to receive the vaccine = 1). The independent variables were coded as presented in the table showing the results of the multivariable logistic regression analysis in the results section.





3. Results


3.1. Sociodemographic and Other Characteristics of Respondents


A total of 4147 adults participated in this study. Their median (IQR) age was 35 (25) years [mean (SD) 36.5 (14); range 18–80]. Of the 4147 participants, 75.4% were females, 55.6% were married, and 77.7% had university and postgraduate degrees. More than half (53.6%) were employed, 57.9% were from the Capital and Hawalli, 53.3% had a monthly average income >1000 KD, and 24.6% work or study in the medical field. Most of the participants (93.3%) rated themselves to have very good and good overall health, 86.4% were non-smokers, and 78.4% had no chronic diseases. Table 1 shows the sociodemographic and other characteristics of the respondents.




3.2. Information Related to the COVID-19 Infection


More than half of the participants (59.3%) felt worried about catching the COVID-19 infection, 82.2% have not been or do not know if they were infected with COVID-19, and 66.4% have family members who have been infected with COVID-19. A family member who died because of a COVID-19 infection was reported by 19.5% of participants. The common three sources that were reported to be utilized to obtain information about COVID-19 infection were social media (68.7%), mass media (48.9%), and healthcare providers (45.2%). More than two-thirds (71.5%) of the participants rated their knowledge level as very good and good on the COVID-19 infection, and 53.2% reported following the recommendations from the health authorities to a large extent to prevent the spread of COVID-19 infection. A moderate extent of confidence in Kuwait’s government and Kuwait’s health system’s ability to handle the COVID-19 pandemic was indicated by 39.2% and 41.9%, respectively. Table 2 shows the results about the answers to questions related to COVID-19 infection.




3.3. Information Related to Vaccines


One thousand, two hundred and eighteen (29.4%) respondents indicated that they received the influenza (flu) vaccine during the last 12 months. The majority of the participants (n = 3879, 93.5%) never refused or elected to forego a doctor-recommended vaccine for themselves or someone they were responsible for, such as their children. Most of the respondents (n = 4018, 96.9%) were aware that multiple vaccines were available for COVID-19. About two-thirds (n = 2657, 64.1%) reported that they received adequate information from the public health authorities or their healthcare provider about the COVID-19 vaccines available in Kuwait. In addition, 91% (n = 3775) reported that one of their first-degree family members received or intended to receive the COVID-19 vaccine.




3.4. Acceptance of the COVID-19 Vaccine


Two thousand four hundred eighty-two (59.8%; 95% CI: 58.3–61.3) participants reported that they had received the COVID-19 vaccine, 579 (14.0.0%; 95% CI: 12.9–15.1) indicated their intention to vaccinate, 607 (14.6%; 95% CI: 13.6–15.8) were uncertain whether to vaccinate or not, and 479 (11.6%; 95% CI: 10.6–12.6) indicated their unwillingness to vaccinate. Hence, a total of 3061 respondents (73.8%; 95% CI: 72.4-75.1) indicated that they were vaccinated or intended to vaccinate, while 1086 (26.2%; 95% CI: 24.9–27.6) expressed vaccine hesitancy (i.e., uncertainty or unwillingness to receive the vaccine). Table 3 shows the reasons for uncertainty or unwillingness to vaccinate. The three most common reasons are the concerns about the possible side effects of the COVID-19 vaccine (75.6%), the development of the COVID-19 vaccine was rushed and has not been thoroughly tested before approval (53%), and concerns about the efficacy of the COVID-19 vaccine in prevention from getting the infection (48.4%). Table 3 presents the reasons for uncertainty or unwillingness to vaccinate.




3.5. Attitudes towards Vaccination


Table 4 presents the responses to the 12 items of the VAX scale. Respondents expressed a low level of negative attitude (median score 1 to 2) towards the following five items: vaccination programs are a big con, feeling safe after being vaccinated, can rely on vaccines to stop serious infectious diseases, feel protected after getting vaccinated, and authorities promote vaccination for financial gain, not for people’s health. An intermediate level of negative attitude (median score 3 to 4) was expressed by the participants towards the remaining seven items.



Table 5 shows the four VAX subscales. The Cronbach’s alphas for the mistrust of vaccine benefit, worries about unforeseen future effects, concerns about commercial profiteering, and preference for natural immunity were 0.93, 0.79, 0.79, and 0.81, respectively; and for overall VAX score it was 0.89. The participants expressed a low level of negative attitude (median score 2) towards the mistrust of vaccine benefits and concerns about commercial profiteering. An intermediate level of negative attitude (median score 3 to 4) was expressed by the participants towards the preference for natural immunity and worries over unforeseen future effects. The overall median (IQR) VAX score was 2 (3), reflecting an overall low level of negative attitude towards vaccines among the study population.




3.6. Predictors of Uncertainty and Unwillingness to Vaccinate against the COVID-19 Infection


The multivariable logistic regression analysis revealed that 18 out of 31 variables were significantly and independently associated with the respondent’s uncertainty or unwillingness to vaccinate against the COVID-19 infection. It was found that uncertainty or unwillingness to vaccinate was significantly higher (p < 0.05) among respondents aged 30-64 years; females, those who are married or divorced; residents of Hawalli, Al-Farwaniyah, Al-Jahra, and Mubarak Al-Kabeer; those who had intermediate monthly average income (500–1000 KD); non-smokers; those who are not feeling worried about catching a COVID-19 infection; those who do not know whether any of their family members have been infected with COVID-19 or died because of COVID-19 infection; those who do not have a large extent of confidence in Kuwait health system’s ability to handle the COVID-19 pandemic well; those who have not received influenza vaccine during the last year; those who refused or elected to forego a doctor-recommended vaccine for them or someone they are responsible for; those who did not receive adequate information from the public health authorities/their healthcare providers about the COVID-19 vaccines available in Kuwait; those who none of their first-degree family members received or are intending to receive the COVID-19 vaccine; and those who expressed high and intermediate levels of negative attitudes towards mistrust of vaccine benefit, concerns about commercial profiteering, preference for natural immunity, and the overall VAX score. Table 6 presents the multivariable logistic regression for predicting uncertainty and unwillingness to vaccinate against the COVID-19 infection.





4. Discussion


This study appears to be the first to estimate the prevalence of the COVID-19 vaccine acceptance among the general public in Kuwait after the vaccine has already been available and the vaccination program started in December 2021, and likely in the Middle Eastern region. Additionally, it is the fourth study to be conducted in Kuwait to assess the acceptance of the COVID-19 vaccine among the general public. The previous three studies were performed during the period from May to December 2020 to assess the potential acceptance when the COVID-19 vaccine will be available in Kuwait [18,19,20]. The present findings provide more recent data that reflect the difference in the COVID-19 vaccine acceptability among the general population after it has been available in Kuwait and a better understanding of the reasons and predictors for the COVID-19 vaccine hesitancy (uncertainty or unwillingness to vaccinate). These results are necessary and may help the health authorities in the design of appropriate strategies to enhance the general public’s willingness to vaccinate in Kuwait. Moreover, the present results allow for essential comparison with current and future research work in the Middle Eastern countries, and worldwide.



Almost three-quarters (73.8%) of the participants reported the acceptance (vaccinated or intending to vaccinate) of the COVID-19 vaccine, which is close to previous findings in France, Italy), the UK, Australia, and the USA, which ranged from 69% to 80% [26,27,31,33,38]. Although the present finding is considered to be high, it was lower than in Indonesia (93.3%), Ecuador (97.0%), Malaysia (94.3%), and China (91.3%) [15,25]. However, it was higher than in Jordan, Saudi Arabia, Turkey, China, Germany, Italy, France, Greece, Poland, Ireland, the UK, Russia, and the USA, which ranged between 28.4% and 66% [15,20,21,22,23,24,29,30,31,32,34,35,36,37]. In comparison with previous studies in Kuwait, the acceptance of the COVID-19 vaccine in this study was higher, as only 67% of the participants in the study conducted from May to August 2020 agreed to get vaccinated during the complete lockdown, then it decreased to 50% after the restrictions were lessened [18]. Additionally, only 53.1% and 23.6% were willing to vaccinate in the other previous two studies conducted from August to September 2020 and in December 2020, respectively [19,20]. The variability of the threshold for COVID-19 herd immunity among countries was previously estimated with a proposed average threshold of around 67.0% [49]. Hence, the present finding that 73.8% of participants were vaccinated or intending to vaccinate is considered a high level of acceptability compared to previous studies in Kuwait, which may highlight that Kuwait may reach the threshold for herd immunity against COVID-19 by the end of this year, as a recent report indicated that by the end of September about 50% of the total population would have been vaccinated [8]. This high level of acceptability may be due to the overall low to intermediate levels of negative attitude towards vaccines in general, which was reported by 75.5% of respondents. Other possible explanations may be that about three-fifths of participants (59.3%) feel worried about catching the COVID-19 infection and 71.5% rated their knowledge level as very good and good on the COVID-19 infection.



On the other hand, 26.2% of participants reported their hesitancy toward the COVID-19 vaccine, which is close to previous studies performed in France (28.8%), Northern Italy (31.1%), and the UK (31.0%) [26,28,31]. It is lower than that in Jordan, Saudi Arabia, China, Germany, Greece, Ireland, the UK, and the USA, which ranged from 35.2 and 71% [21,22,23,24,29,30,31,32,34,41], but higher than in Australia (19.8%) [33]. It is worth stating that the present COVID-19 vaccine hesitancy (26.2%) is lower than that reported in the three previous studies among the general population in Kuwait after the complete lockdown, which ranged from 47% to 76.4% [18,19,20]. The reasons reported by almost one-third or more of those who are uncertain or unwilling to vaccinate were the concerns about the possible side effects of the COVID-19 vaccine, the development of the vaccine was rushed and has not been thoroughly tested, concerns about its efficacy in prevention from getting the infection, the vaccine has not yet been taken by many people to know its side effects, inadequate information about the vaccine, and some of the physicians posted videos on social media advising against receiving the vaccine which raised their suspicion. These barriers were also reported by previous similar studies [19,21,24,32]. These findings highlight the need for the health authorities to design effective educational interventions for addressing these concerns at the general public level in Kuwait.



Over half of the respondents (57.2%) expressed an intermediate to a high level of negative attitude towards vaccines in general. Comparing the present results with a study conducted in the UK using the VAX scale revealed that the percentages of respondents who expressed a low level of negative attitude towards the four subscales were lower than in the UK study: mistrust of vaccine benefit (55.8% vs. 75.6%), worries over unforeseen future effects (22.1% vs. 30.8%), concerns about commercial profiteering (55.2% vs. 63.1%), and preference for natural immunity (38.2% vs. 46.7%) [32]. The current results highlight the need for improving the public attitudes towards vaccines in general through effective educational interventions.



The present study identified several predictors for hesitancy to vaccinate against the COVID-19 infection. Vaccine hesitancy was found to be more prevalent among respondents aged 30–49 years and 50–64 years, which is in agreement with a previous study in the UK [32] and close to previous studies in Kuwait ≥ 30 to 74 years [18] and 55–64 years [19]. It is worth noting that the younger study participants (18–29 years) did not show significantly higher vaccine hesitancy compared to the older respondents aged ≥65 years, which is consistent with prior studies in Kuwait [19] and the USA [39]. It is evident that the elderly individuals accepted the vaccination more than the younger due to the reports that the COVID-19 infection has a more severe effect on the elderly [28], hence, further qualitative research is required to provide a better understanding of the reasons behind the low vaccine hesitancy among those aged 18-29 years in Kuwait. Females were found to be more hesitant than males, which is consistent with previous findings performed in Kuwait [18,19], Jordan [20,21], Saudi Arabia [23], France [26], Ireland, and the UK [31], and the USA [34,35,36,38]. This could be because females were found to have higher trust in conspiratorial beliefs and lower trust in the COVID-19 risk [15,20]. In contrast, females in Australia were less hesitant to receive the COVID-19 vaccine [33]. Married participants were more hesitant to vaccinate, which is in agreement with that reported in Jordan [21], but in contrast to results from Saudi Arabia [22] and Greece [30], where married participants were less hesitant to vaccinate. Vaccine hesitancy was found to be more prevalent among residents in Hawalli, Al-Farwaniyah, Al-Jahra, and Mubarak Al-Kabeer, which is in disagreement with a previous study in Kuwait that reported a higher vaccine hesitancy among only Al-Jahra’s residents [19]. Participants with an intermediate monthly average income (500–1000 KD) were found to be more hesitant toward vaccination, compared with other studies, where low income was associated with vaccine hesitancy [20,23,31,32,34,36,38], despite the fact that Kuwait is offering the COVID-19 vaccine for free. Non-smoker respondents were found to be more hesitant to vaccinate which is in contrast to a previous finding reported by a study in Kuwait in which smokers were more hesitant to vaccinate [19]. Further qualitative research is required to provide a better understanding for these findings.



Respondents who were not worried about catching the COVID-19 infection were found to be more hesitant to vaccinate, which is consistent with previous results in Saudi Arabia [22], France [26], Northern Italy [28], and the USA [34,36,37,38]. Furthermore, vaccine hesitancy was found to be more prevalent among respondents who do not know if a family member has been infected or died because of COVID-19 infection. Therefore, the susceptibility and severity of the disease in the population should be addressed adequately with a clear explanation about the vaccine mechanism and the way it addresses the severity through effective educational campaigns [37]. Respondents who do not have a large extent of confidence in the Kuwait health system’s ability to handle the COVID-19 pandemic well were more hesitant to vaccinate, which is consistent with previous findings in Kuwait [18], Saudi Arabia [22], Ireland, and the UK [31]. Respondents who did not receive the influenza vaccine during the last 12 months were more hesitant to vaccinate, which is in agreement with prior findings in Kuwait [18,19], Saudi Arabia [23], Italy [27], Greece [30], the UK [32], and the USA [36,38]. Moreover, vaccine hesitancy was highest among participants who refused or elected to forego a doctor-recommended vaccine for themselves or someone they are responsible for, which is similar to previous findings in Saudi Arabia [23] and Northern Italy [28]. This could be explained as people having more doubts about vaccines in general; they are more hesitant toward the COVID-19 vaccines and other vaccines [27]. Participants who did not receive adequate information about the available COVID-19 vaccines in Kuwait by public health authorities/their healthcare providers and who do not have any first-degree family members who received or are intending to receive the vaccine were found to be more hesitant to vaccinate. These two predictors were not reported in previous similar studies because they were conducted before the vaccine had been made available. The UK study [32] reported a higher vaccine hesitancy among those with intermediate to high levels of negative attitudes towards mistrust of vaccine benefit and concerns about future unforeseen side effects, while in our study, vaccine hesitancy associated with intermediate to high levels of negative attitudes towards mistrust of vaccine benefit, concerns about commercial profiteering, preference for natural immunity, and the overall VAX score, with no association with concerns about future unforeseen side effects. This non-significant association in the present study indicates that those who were vaccinated or intending to vaccinate have concerns regarding the future unforeseen side effects that were not significantly different from those who expressed vaccine hesitancy.



The present findings highlight the need for the design of effective educational interventions to increase the receipt of the COVID-19 vaccine by the general public in Kuwait. Health authorities should design educational campaigns to focus on raising knowledge and trust in the safety and efficacy of the vaccines and the potential benefits of vaccination, and oppose the spread of false information. The clinical evidence of the safety and efficacy of the vaccines must be the key message to be delivered during these campaigns. Additionally, the predictors for vaccine hesitancy identified by the present study should be targeted in these educational interventions. The WHO recommended the use of open communication to address these concerns as one of the various approaches to increase the COVID-19 vaccine acceptability [50]. The educational interventions provided by trained community leaders who already have the general public’s trust, such as religious leaders and community groups, and the dialogue-based communication in the healthcare facilities, as well as the online platforms by the healthcare providers, have revealed promising success for decreasing vaccine hesitancy among the general population [51]. The healthcare providers, mainly physicians involved in primary and preventive care, should intensively promote COVID-19 vaccination because their recommendation to the general population has a significant impact on vaccination rates. Therefore, healthcare professionals should actively be involved in health education and communication to combat misinformation and spread evidence-based information regarding vaccine efficacy and safety transparently [52,53]. Effective communication through motivational interviewing to educate the public, correct the false information, and reinforce the vaccine benefits was reported as an evidence-based strategy to increase vaccine receipt [54]. These recommended awareness-raising approaches should be incorporated by the Kuwait health authorities in their educational interventions.



Strengths and Limitations of the Study


The strengths of the present study include the following: (i) The large sample size, which may reduce the effect of the present bias; (ii) The calculated minimum sample size was 1120; hence, the present sample size of 4147 could provide sufficient data for the subgroups to use the multivariable logistic regression to identify the predictors for vaccine hesitancy; (iii) The conduction of the study after the vaccine has been made available, which could reflect a more accurate data for acceptability of the COVID-19 vaccine; and (iv) The evaluation of the respondents’ attitudes towards vaccines in general rather than towards a COVID-19 vaccine specifically, which may have avoided the respondents’ fears of the COVID-19 vaccine.



The interpretation of the current results should consider certain potential limitations. These include the following: (i) The convenience sampling method for data collection allowed only those who had access to social media and emails to access the survey, and the over-representation of the female gender and those who work or study in the medical field in the study sample indicate selection bias. That would have affected the external validity in terms of generalizing the present findings to the wider population in Kuwait. However, it was reported that online data collection can reach inaccessible people and offer a private setting for them to answer the survey accurately and honestly compared to face-to-face interviews [55]; (ii) The current results depend upon information given by the study participants and are open to recall bias. It is possible that respondents may over-report socially desirable behaviors or under-report socially undesirable behaviors, which could have resulted in response bias. The extent of truthful answers or verifying their claims are not possible in this type of study, where responses were taken at face value. The completion of the surveys anonymously would have minimized the over-and under-reporting. (iii) Despite that, there were no submitted surveys with not agreeing to participate in the study, non-response bias cannot be ruled out since some individuals might have simply ignored to participate after reading the invitation. It is still possible that non-participants have different views compared to participants. However, our sample size was large with very few missing data, and (iv) The data collection at one point in time (cross-sectional study design), which does not reflect any modifications over time in the participants’ acceptability of the COVID-19 vaccine.





5. Conclusions


Almost three-quarters (73.8%) of the participants were vaccinated or intended to receive the COVID-19 vaccine, which is higher than the previous reports from Kuwait before the vaccines were made available. Despite this high level of vaccine acceptability, 26.2% indicated their uncertainty or unwillingness to vaccinate. As the COVID-19 cases are still increasing in Kuwait, as are critical cases and deaths, the vaccination process needs to be accelerated to reach the desired herd immunity. The present findings provide a steer as to the groups that most need to be reached to increase the rates of vaccine uptake.
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Table 1. Sociodemographic and other characteristics of the respondents (n = 4147).
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	Characteristics
	Frequency (%)





	Age (years) *
	



	18–29
	1627 (39.2)



	30–49
	1596 (38.5)



	50-64
	803 (19.4)



	≥65
	116 (2.8)



	Gender
	



	Male
	1020 (24.6)



	Female
	3127 (75.4)



	Marital Status
	



	Single
	1562 (37.7)



	Married
	2306 (55.6)



	Divorced
	213 (5.1)



	Widowed
	66 (1.6)



	Educational Level
	



	Less than high school
	43 (1.0)



	High school
	322 (7.8)



	Diploma
	557 (13.4)



	University
	2664 (64.2)



	Postgraduate
	561 (13.5)



	Employment
	



	Unemployed
	146 (3.5)



	Retired
	607 (14.6)



	Housewife
	109 (2.6)



	Student
	1064 (25.7)



	Professional
	782 (18.9)



	Self-employed
	100 (2.4)



	Clerical
	1339 (32.3)



	Residence area
	



	Capital
	1157 (27.9)



	Hawalli
	1243 (30.0)



	Al-Farwaniyah
	461 (11.1)



	Al-Ahmadi
	404 (9.7)



	Al-Jahra
	252 (6.1)



	Mubarak Al-Kabeer
	630 (15.2)



	Monthly average income
	



	Less than 500 KD
	1102 (26.6)



	500–1000 KD
	836 (20.1)



	Greater than 1000 KD
	2209 (53.3)



	Working or Studying in the Medical Field
	



	Yes
	1020 (24.6)



	No
	3127 (75.4)



	If Yes, (n = 1020)
	



	Medical doctor
	78 (7.6)



	Dentist
	34 (3.3)



	Pharmacist
	239 (23.4)



	Nurse
	29 (2.8)



	Medical student
	146 (14.3)



	Dental student
	32 (3.1)



	Pharmacy student
	207 (20.3)



	Nursing Student
	3 (0.3)



	Other
	252 (24.7)



	Self-Reported Overall Health
	



	Very Good
	2165 (52.2)



	Good
	1705 (41.1)



	Fair
	241 (5.8)



	Poor
	30 (0.7)



	Very Poor
	6 (0.1)



	Smoking
	



	Current Smoker
	562 (13.6)



	Current Non-smoker
	3585 (86.4)



	Having Chronic Disease(s)
	



	Yes
	1043 (25.2)



	No
	3104 (74.8)







* Percentage may not total 100% due to 5 missing responses.
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Table 2. Information related to the COVID-19 infection (n = 4147).
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	Responses
	Frequency (%)





	Feeling Worried about Catching a COVID-19 Infection
	



	Yes
	2461 (59.3)



	No
	1686 (40.7)



	Infected with COVID-19
	



	Ye
	739 (17.8)



	No
	2835 (68.4)



	I do not know
	573 (13.8)



	Any of their Family Members have been Infected with COVID-19
	



	Yes
	2752 (66.4)



	No
	1258 (30.3)



	I do not know
	137 (3.3)



	Any of Their Family Members Died because of COVID-19 Infection
	



	Yes
	807 (19.4)



	No
	3263 (78.7)



	I do not know
	77 (1.9)



	Sources Utilized to Obtain Information about COVID-19 Infection
	



	Mass media (Television, Radio, Newspapers)
	



	Yes
	2027 (48.9)



	No
	2120 (51.1)



	Social media (Twitter, Instagram, Telegram, Facebook, WhatsApp)
	



	Yes
	2850 (68.7)



	No
	1297 (31.3)



	Scientific websites and articles
	



	Yes
	1513 (36.5)



	No
	2634 (63.5)



	Healthcare providers (physicians, Pharmacists, Nurses)
	



	Yes
	1873 (45.2)



	No
	2274 (54.8)



	Family, relatives, friends
	



	Yes
	1085 (26.2)



	No
	3062 (73.8)



	Knowledge Level on COVID-19 Infection
	



	Poor
	94 (2.3)



	Moderate
	1088 (26.2)



	Good
	1953 (47.1)



	Very Good
	1012 (24.4)



	The Extent of Following Recommendations from the Health Authorities to Prevent the Spread of COVID-19?
	



	Not at all
	69 (1.7)



	To a small extent
	309 (7.5)



	To a moderate extent
	1561 (37.6)



	To a large extent
	2208 (53.2)



	The Extent of Confidence in the Kuwait Government’s Ability to Handle the COVID-19 Pandemic Well
	



	Not at all
	575 (13.9)



	To a small extent
	1050 (25.3)



	To a moderate extent
	1624 (39.2)



	To a large extent
	898 (21.6)



	The Extent of Confidence in the Kuwait Health System’s Ability to Handle the COVID-19 Pandemic Well
	



	Not at all
	351 (8.5)



	To a small extent
	883 (21.3)



	To a moderate extent
	1738 (41.9)



	To a large extent
	1175 (28.3)
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Table 3. Reasons for uncertainty or unwillingness to vaccinate (n = 1086).
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	Reasons
	Frequency (%)





	I do not believe that COVID-19 is a serious infection that requires vaccination
	299 (27.5)



	COVID-19 infection is a conspiracy and I do not believe that it exists
	122 (11.2)



	I am concerned about the efficacy of the COVID-19 vaccine in preventing me from getting the infection
	526 (48.4)



	I am concerned about the possible side effects of the COVID-19 vaccine
	821 (75.6)



	I do not yet have adequate information about the vaccine to decide
	355 (32.7)



	The development of the COVID-19 vaccine was rushed, and it has not been thoroughly tested before approval
	576 (53)



	The COVID-19 vaccine has not yet been taken by many people in the public to know its side effects
	370 (34.1)



	Some of the physicians posted videos on social media advising against receiving the vaccine raising my suspicion
	349 (32.1)



	I have a strong immune system that protects me against the COVID-19 infection
	178 (16.4)



	I have allergies and am worried that I may have an allergic reaction to it
	217 (20.0)



	Others
	35 (3.2)
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Table 4. Responses to the Vaccination Attitude Examination (VAX) Scale Items (n = 4147).
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	Items
	High Level of Negative Attitude n (%)
	Intermediate Level of Negative Attitude

n (%)
	Low Level of Negative Attitude n (%)
	Median (IQR) ^
	Mean (SD) ^





	I feel safe after being vaccinated
	822 (19.8)
	1119 (27.0)
	2206 (53.2)
	2 (3)
	2.8 (1.7)



	I can rely on vaccines to stop serious infectious diseases
	623 (15.0)
	1030 (24.8)
	2494 (60.1)
	2 (3)
	2.5 (1.7)



	I feel protected after getting vaccinated
	757 (18.3)
	1155 (27.9)
	2235 (53.9)
	2 (3)
	2.7 (1.7)



	Although most vaccines appear to be safe there may be problems that have not yet been discovered *
	2032 (49.0)
	1492 (36.0)
	623 (15.0)
	4 (3)
	4.3 (1.5)



	Vaccines can cause unforeseen problems in children *
	1368 (33.0)
	1812 (43.7)
	967 (23.3)
	4 (2)
	3.7 (1.6)



	I worry about the unknown effects of vaccines in the future *
	1691 (40.8)
	1298 (31.3)
	1158 (27.9)
	4 (4)
	3.8 (1.8)



	Vaccines make a lot of money for pharmaceutical companies, but do not do much for regular people *
	1166 (28.1)
	1539 (37.1)
	1442 (34.8)
	3 (3)
	3.4 (1.7)



	Authorities promote vaccination for financial gain, not for people’s health *
	552 (13.3)
	1053 (25.4)
	2542 (61.3)
	2 (2)
	2.4 (1.6)



	Vaccination programs are a big con *
	421 (10.2)
	840 (20.3)
	2886 (69.6)
	1 (2)
	2.1 (1.5)



	Natural immunity lasts longer than a vaccination *
	1093 (26.4)
	1705 (41.1)
	1349 (32.5)
	3 (3)
	3.4 (1.7)



	Natural exposure to viruses and germs gives the safest protection *
	815 (19.7)
	1719 (41.5)
	1613 (38.9)
	3 (2)
	3.1 (1.6)



	Being exposed to diseases naturally is safer for the immune system than being exposed through vaccination *
	834 (20.1)
	1529 (36.9)
	1784 (43.0)
	3 (3)
	3 (1.7)







* Reversed score for these items to reflect the score classification of high (score 5–6), intermediate, (score 3–4), and low (score 1–2) levels of negative attitudes; ^ Responses were rated on a six-point scale from 1 “strongly agree” to 6 “strongly disagree.”
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Table 5. Vaccination Attitude Examination (VAX) Subscales (n = 4147).
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	Subscales
	High level of Negative Attitude n (%)
	Intermediate level of Negative Attitude n (%)
	Low level of Negative Attitude n (%)
	Median (IQR) ^
	Mean (SD) ^





	Mistrust of Vaccine Benefit
	734 (17.7)
	1101 (26.5)
	2312 (55.8)
	2 (3)
	2.7 (1.7)



	Worries over Unforseen Future Effects
	1697 (40.9)
	1534 (37.0)
	916 (22.1)
	4 (3)
	4.0 (1.7)



	Concerns about Commercial Profiteering
	713 (17.2)
	1144 (27.6)
	2290 (55.2)
	2 (3)
	2.6 (1.7)



	Preference for Natural Immunity
	914 (22.0)
	1651 (39.8)
	1582 (38.2)
	3 (2)
	3.1 (1.7)



	Overall VAX score
	1014 (24.5)
	1358 (32.7)
	1775 (42.8)
	2 (3)
	2.7 (1.7)







^ Responses were rated on a six-point scale from 1 “strongly agree” to 6 “strongly disagree”.
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Table 6. Multivariable logistic regression for the predictors of uncertainty and unwillingness to vaccinate against the COVID-19 infection (n = 4147).






Table 6. Multivariable logistic regression for the predictors of uncertainty and unwillingness to vaccinate against the COVID-19 infection (n = 4147).










	Characteristics
	OR (95% CI)
	p-Value





	Age (years)
	
	0.003 *



	18–29
	2.1 (0.8–5.6)
	



	30–49
	3.3 (1.3–8.3)
	



	50–64
	2.4 (1.0–5.8)
	



	≥65
	Reference
	



	Gender
	
	<0.001 *



	Male
	Reference
	



	Female
	1.7 (1.3–2.3)
	



	Marital Status
	
	0.014 *



	Single
	Reference
	



	Married
	1.5 (1.1–2.0)
	



	Divorced
	2.0 (1.2–3.3)
	



	Widowed
	1.2 (0.5–3.0)
	



	Employment
	
	0.478



	Unemployed
	1.3 (0.7–2.4)
	



	Retired
	0.8 (0.5–1.2)
	



	Housewife
	0.7 (0.4–1.2)
	



	Student
	1.2 (0.7–1.8)
	



	Employed
	Reference
	



	Residence area
	
	0.001 *



	Capital
	Reference
	



	Hawalli
	1.4 (1.0–1.8)
	



	Al-Farwaniyah
	1.9 (1.3–2.6)
	



	Al-Ahmadi
	1.1 (0.8–1.6)
	



	Al-Jahra
	1.9 (1.3–2.9)
	



	Mubarak Al-Kabeer
	1.7 (1.2–2.3)
	



	Monthly income
	
	0.029 *



	<500 KD
	1.2 (0.8–1.8)
	



	500–1000 KD
	1.4 (1.1–1.9)
	



	>1000 KD
	Reference
	



	Work or study in the medical field
	
	0.853



	Ye
	Reference
	



	No
	1.0 (0.8–1.3)
	



	Smoking
	
	0.005 *



	Smoker
	Reference
	



	Non-smoker
	1.6 (1.1–2.2)
	



	Have chronic disease(s)
	
	0.239



	Yes
	Reference
	



	No
	0.9 (0.7–1.1)
	



	Feeling worried about catching a COVID-19 infection
	
	<0.001 *



	Yes
	Reference
	



	No
	1.7 (1.4–2.1)
	



	Infected with COVID-19
	
	0.095



	Yes
	Reference
	



	No
	0.9 (0.7–1.2)
	



	I do not know
	1.2 (0.9–1.8)
	



	Any of their family members have been infected with COVID-19
	
	0.014 *



	Yes
	Reference
	



	No
	1.0 (0.8–1.3)
	



	I do not know
	2.1 (1.3–3.6)
	



	Any of their family members died because of COVID-19 infection
	
	0.019*



	Yes
	Reference
	



	No
	1.1 (0.9–1.4)
	



	I do not know
	2.4 (1.2–4.9)
	



	Obtaining knowledge about COVID-19 infection from mass media
	
	0.830



	Yes
	Reference
	



	No
	1.0 (0.8–1.3)
	



	Obtaining knowledge about COVID-19 infection from social media
	
	0.591



	Yes
	Reference
	



	No
	1.1 (0.9–1.3)
	



	Obtaining knowledge about COVID-19 infection from healthcare providers
	
	0.070



	Yes
	Reference
	



	No
	1.2 (0.9–1.5)
	



	Obtaining knowledge about COVID-19 infection from family, relatives, and friends
	
	0.278



	Yes
	Reference
	



	No
	0.9 (0.7–1.1)
	



	knowledge level on COVID-19 infection
	
	0.712



	Poor
	Reference
	



	Moderate
	1.4 (0.7–2.6)
	



	Good
	1.4 (0.7–2.6)
	



	Very Good
	1.5 (0.8–2.9)
	



	The extent of following recommendations from the health authorities to prevent the spread of COVID-19
	
	0.413



	Not at all
	1.3 (0.6–3.1)
	



	To a small extent
	1.1 (0.8–1.6)
	



	To a moderate extent
	0.9 (0.7–1.1)
	



	To a large extent
	Reference
	



	The extent of confidence in the Kuwait Government’s ability to handle the COVID-19 pandemic well
	
	0.062



	Not at all
	1.6 (0.9–2.6)
	



	To a small extent
	1.3 (0.9–2.0)
	



	To a moderate extent
	1.0 (0.7–1.4)
	



	To a large extent
	Reference
	



	The extent of confidence in the Kuwait health system’s ability to handle the COVID-19 pandemic well
	
	0.002 *



	Not at all
	2.3 (1.6–3.4)
	



	To a small extent
	2.1 (1.4–3.2)
	



	To a moderate extent
	1.6 (1.1–2.2)
	



	To a large extent
	Reference
	



	Received influenza (flu) vaccine during the last 12 months
	
	<0.001 *



	Yes
	Reference
	



	No
	8.3 (6.1–11.5)
	



	Refused or elected to forego a doctor-recommended vaccine for them or someone they are responsible for
	
	<0.001 *



	Yes
	Reference
	



	No
	0.4 (0.3–0.6)
	



	Aware that there are multiple vaccines available for COVID-19
	
	0.262



	Yes
	Reference
	



	No
	1.3 (0.8–2.2)
	



	Received adequate information from the public health authorities/their healthcare providers about the COVID-19 vaccines available in Kuwait
	
	0.015 *



	Yes
	Reference
	



	No
	1.3 (1.1–1.6)
	



	Any of their first-degree family members received or are intending to receive the COVID-19 vaccine
	
	<0.001 *



	Yes
	Reference
	



	No
	4.3 (3.1–5.9)
	



	Mistrust of vaccine benefit
	
	<0.001 *



	High level of negative attitude
	12.9 (9.8–16.9)
	



	Intermediate level of negative attitude
	4.2 (3.3–5.4)
	



	Low level of negative attitude
	Reference
	



	Worries over unforeseen future effects
	
	0.372



	High level of negative attitude
	1.1 (0.8–1.5)
	



	Intermediate level of negative attitude
	0.9 (0.6–1.3)
	



	Low level of Negative Attitude
	Reference
	



	Concerns about commercial profiteering
	
	<0.001 *



	High level of negative attitude
	2.3 (1.8–3.1)
	



	Intermediate level of negative attitude
	1.3 (1.0–1.6)
	



	Low level of negative attitude
	Reference
	



	Preference for natural immunity
	
	<0.001 *



	High level of negative attitude
	2.0 (1.5–2.6)
	



	Intermediate level of negative attitude
	1.6 (1.2–2.1)
	



	Low level of negative attitude
	Reference
	



	Overall VAX Attitude
	
	<0.001 *



	High level of negative attitude
	12.9 (9.8–17.0)
	



	Intermediate level of negative attitude
	4.1 (3.3–5.6)
	



	Low level of negative attitude
	Reference
	







* p-value of < 0.05 significant predictor 
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