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Introduction: The COVID-19 pandemic has placed a tremendous stress on economies and healthcare systems worldwide. Having a vaccine is one of the promising solutions. However, vaccination hesitancy is becoming a recognized future challenge. This study aims to evaluate the current vaccine hesitancy in a segment of the United Arab Emirates (UAE) general public and its associated factors.

Methods: This was an online cross-sectional survey that took place from the 14th to the 19th of September 2020 across the UAE. The questionnaire asked the participants about their willingness to receive the COVID-19 vaccine in the future. Multivariable logistic regression analysis was used to assess the association between vaccination willingness and the participants' sociodemographic factors, experiences and beliefs regarding COVID-19, and previous influenza vaccine uptake.

Results: There was a total of 2,705 participants; 72.5% were females, and 69.8% were Emirati nationals. A total of 1,627 (60.1%) participants were willing to take the COVID-19 vaccine in the future. There were statistically significant associations between the following factors and vaccine acceptance: male gender, non-Emiratis, younger age group, residents of Sharjah and the Northern Emirates, having lesser educational attainment, perceived increased personal or public risk of contracting the disease [aOR = 1.71, 95% CI (1.35–2.17), p < 0.0001; aOR = 1.84, 95% CI (1.44–2.36), p < 0.0001, respectively], and increased perception of serious outcome from the disease. Conversely, vaccine hesitancy was associated with unemployment, not receiving the influenza vaccine within the past 2 years [aOR = 0.36, 95% CI (0.30–0.44), p < 0.0001], not believing in the seriousness of the COVID-19 situation or the vaccine's ability to control the pandemic, and not believing that the public authorities are handling the pandemic adequately. Having contracted the disease or knowing someone who has did not show a statistically significant association with vaccine acceptance. Vaccine safety, side effects, and the belief that one needs to develop immunity naturally were the top reasons for vaccination hesitancy.

Conclusion: Given the level of vaccine hesitancy in the study population, this needs to be evaluated in a more representative sample of the whole population. If confirmed, this would signify the need for coordinated local and international initiatives to combat vaccine misinformation and reassure the public regarding vaccine safety and efficacy.
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INTRODUCTION

The novel coronavirus disease-2019 (COVID-19) was first recognized in Wuhan, China, in 2019 and continues to challenge healthcare systems globally (1). It has caused considerable morbidity and mortality, with over 34 million infections worldwide by October 2020 and in excess of one million deaths (2). This respiratory beta coronavirus causes symptoms ranging from fever, cough, and shortness of breath, to non-respiratory symptoms such as loss of taste and smell, myalgia, and gastrointestinal symptoms (1). The scientific community and the pharmaceutical companies have raced to develop an effective vaccine against the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), the causative agent of the disease. Various types of vaccines are being tested worldwide, and many of them are in phase 3 trials. These range from traditional inactivated virus vaccines such as the one developed by the Chinese Sinopharm company, to more novel platforms such as mRNA-based vaccines developed by Moderna and Pfizer-BioNTech companies, and adenovirus-based vaccines such as the two dose Oxford-AstraZeneca and the single dose Johnson & Johnson's Janssen vaccines (3, 4). In the UAE, the inactivated COVID-19 vaccine developed by the Chinese Sinopharm pharmaceutical company is undergoing a phase 3 clinical trial since the middle of July 2020 (4, 5). Having an effective vaccine at the earliest opportunity is of paramount importance to control the pandemic. At the same time, the safety of the individuals should not be compromised at any stage, whether during trials or at the post-marketing stage (6).

Vaccines, in general, have suffered from public hesitancy on many occasions, most recently leading to measles outbreaks (7). Reasons for hesitancy range from safety concerns to conspiracy theories to the need to develop immunity through natural infection (7, 8). A growing body of evidence is building that shows COVID-19 vaccination is not an exception (9, 10). Studies conducted in the USA, Europe, and elsewhere have shown a significant degree of hesitancy amongst the public to take the COVID-19 vaccine in the future for similar reasons to the ones stated above (10–13). Therefore, developing enough herd immunity to break the chain of the infection spread might prove to be a challenge. Some factors, such as being male, of higher educational attainment, and perceiving the risk of contracting COVID-19 as high, have been associated with greater willingness to take the vaccine (11–13). On the other hand, not receiving the influenza vaccine in the past and believing in anti-vaccine ideologies have been associated with greater hesitancy to uptake the vaccine (11–13). Most of these studies have been conducted in Western countries that have a different cultural and educational background to the Middle Eastern and Arab countries. In fact, vaccination hesitancy in general is a very poorly studied subject in the UAE and the Gulf region with very limited relevant data in the scientific literature. As a result, this study aims to explore COVID-19 vaccination willingness in a segment of the UAE general adult population and shed some light on the potential reasons for vaccination hesitancy in order to guide the future vaccination campaign locally and internationally.



METHODS


Study Setting, Population and Sampling

This study was conducted over a six-day period from the 14th to the 19th of September 2020. Adults aged 18 years and older who were residing in the UAE at the time of the study were considered for the inclusion criteria. Any participant who received the COVID-19 vaccine as part of a clinical trial was excluded from the study, as illustrated in Figure 1.
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FIGURE 1. Flow diagram of the study questionnaire. This diagram illustrates the breakdown of the questionnaire structure and the exclusion points for certain participants regarding their country of residence, age, and willingness to take the vaccine.


The study sample size was calculated using the Epi Info v7.2.4 software (available at the CDC website: www.cdc.gov/epiinfo) based on a UAE population size of approximately 10 million, 95% confidence, and 2% margin of error. The sample size was estimated to be 2400. Sampling was performed using a snowballing technique mainly due to the pandemic situation and limitation to the human contact imposed by the social distancing rules; additionally, due to the lack of available representative database in UAE to select the representative sample from and the limitation in time to create such a database requiring swift responses and answers as the pandemic unfolds, this sampling technique was used. The investigators distributed the online questionnaire to their adult UAE resident contacts, and upon completion, they were asked to further forward it to their adult contacts residing in the UAE. The recruited participants received an explanatory page about the study and a consent sheet. Once consented, they were able to participate in the study. The questionnaire was mainly distributed through the WhatsApp messaging platform.



Questionnaire Design

This online-based questionnaire was constructed based on previously published questionnaires investigating public hesitancy toward H1N1 vaccination, since at the time it was designed around late July 2020, very limited relevant COVID-19 acceptance questionnaires were available in the scientific literature (14–16). There were three categories of questions: sociodemographic factors, attitude toward COVID-19 vaccine and related perception, and personal attitude and perception toward COVID-19 and the pandemic. In the sociodemographic category, the participants were asked for their age, gender, nationality, emirate of residence, work status, educational level, number of adults in the household, presence of children in the household, and perceived own health status. This was followed by questions regarding whether they received the influenza vaccine within the past 2 years, whether they believe that the COVID-19 vaccine would help in curbing the spread of infection and controlling the pandemic, and lastly, if a COVID-19 vaccine becomes available to the public and proven to be effective, whether they would be willing to take it. Depending on the answer to the latter question, the participant was taken to a separate page and asked to select all his/her reasons for wanting or not wanting to receive the vaccine. Participants' experience with COVID-19 was explored via questions asking whether they had already contracted the infection, if they knew someone who had contracted the infection, perceived UAE public risk of contracting the infection, perceived own risk of contracting the infection, perceived possible health outcome if personally contracted the infection, perceived seriousness of the COVID-19 situation in general, whether they feel they are able to understand the pandemic and the COVID-19 situation, and whether they feel that the authorities are handling the situation appropriately. A copy of the questionnaire is provided in the Supplementary Material and Figure 1 outlines the structure of the questionnaire and the related exclusion criteria.

The questionnaire was translated into Arabic and back-translated, piloted on 30 individuals, and further modified in order to provide further clarity, suitability to the local setting, and consistency with the English version. Direct translation of the questions and answers from English into Arabic delivered mixed messages in the COVID-19 experience section, accordingly the questions and answers modified to ensure consistency in message delivery for both versions upon direct feedback from the pilot participants. Content and face validities were examined by experts in the field. A sample of both the English and the Arabic versions of the questionnaire are provided in the Supplementary Material. The data from the pilot study were excluded from the final analysis.



Statistical Analysis

Statistical analysis was carried out using GraphPad Prism v8.4.3. The answers to the questions and the reasons for vaccine willingness and hesitancy were presented as counts and percentages. Multivariable logistic regression analysis was used to evaluate the association between vaccine acceptance and the participants' sociodemographic factors, experiences and beliefs regarding COVID-19, and previous influenza vaccine uptake. The logistic regression analysis was adjusted for the sociodemographic variables that had a univariate χ2 test with a p-value of <0.25, and has been evaluated for collinearity. Results of the logistic regression analysis were presented as adjusted odds ratios with p-value <0.05 considered as statistically significant.



Ethical Approval

This study was approved by the Dubai Scientific Research Ethics Committee at the Dubai Health Authority. Participation in the study was voluntary, and all information was kept anonymous and confidential. An online consent was obtained prior to participation in the study.




RESULTS


Sociodemographic Data

There was a total of 2,705 participants, 1,960 (72.5%) of whom were females. Most of them were from the younger age groups, with 63.0% aged 25–44 years and 194 participants (7.2%) aged 55 years and older. Over two-thirds of the participants were Emiratis (69.8%). Residents of Dubai constituted 55.7% of participants, followed by Sharjah (19.9%), Abu Dhabi (12.3%), and the Northern Emirates (12.0%). More than half of the participants reported having an undergraduate degree (58.6%); similarly, 58.3% stated being employed, while 32.7% were unemployed or retired. Four-fifths of the participants reported having more than two adults in the household (82.3%); likewise, 80.1% reported having at least one child in the household. Only 55 (2.0%) participants perceived their health as being poor-very poor. The sociodemographic data are summarized in Table 1.


Table 1. Sociodemographic characteristics, COVID-19 and vaccination perceptions of study participants and their associations with the willingness to take COVID-19 vaccine in the future (n = 2,705).
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COVID-19 and Vaccination Perceptions

Over two-thirds (73.1%) of participants stated not receiving the influenza vaccination within the past 2 years; additionally, over two-thirds (76.9%) believed that the COVID-19 vaccination would help curb the spread of the infection and aid in controlling the pandemic.

There were 95 (3.5%) participants who stated having been infected by COVID-19, and the majority of the participants (80.3%) reported knowing someone who has contracted the disease. Nearly two-thirds (66.6%) of participants perceived their own personal risk of contracting the disease being medium-very high, while 81.9% perceived the general UAE public risk to be medium-very high. Most participants (88.1%) stated the expected effect of COVID-19 on their own health if they contracted it to be minimal. Nearly one-third (30.5%) of the participants did not believe that the current COVID-19 situation is serious. Moreover, over one-third (36.6%) expressed that they do not understand what is happening in the current COVID-19 pandemic. However, 93.9% of the participants believed that the authorities are doing a good job in handling it. A further summary of the COVID-19 perception is summarized in Table 1.



Willingness for the Future COVID-19 Vaccination

Out of the 2,705 participants, 1,627 (60.1%) expressed their willingness to take the COVID-19 vaccination in the future if proven effective. To explore the association between this willingness and the various factors in the questionnaire, multivariable logistic regression analysis was carried out and adjusted for all of the sociodemographic factors except for the perceived health status as it did not meet the criteria of introduction for a p-value <0.25 in the univariate chi-square analysis (summary of the univariate analysis is provided in Table 1).

Male participants were more likely to express their willingness to take the COVID-19 vaccine than females (aOR 2.37, 95% CI 1.92–2.93, p < 0.0001). Similarly, non-Emiratis were more willing to take the vaccine (aOR 1.45, 95% CI 1.20–1.76, p < 0.001). However, when looking at the age groups, older participants were less willing to take the vaccine than the 18–24 age group, with people aged 55 or older having a 0.32 adjusted odds ratio (95% CI 0.19–0.51, p < 0.0001). Compared to Dubai, Abu Dhabi residents did not show a difference in their willingness to take the vaccine; however, residents of Sharjah and the Northern Emirates showed a statistically significant higher willingness to take the vaccine in the future (aOR 1.26, 95% CI 1.02–1.56, p < 0.05; aOR 1.88, 95% CI 1.43–2.49, p < 0.0001, respectively). Likewise, compared to postgraduates, participants who had an undergraduate degree or less were more willing to take the vaccine, as summarized in Table 1. On the other hand, students did not show any statistically significant difference in their willingness compared to the employed group. However, unemployed individuals, including retired, were less willing to take the vaccine (aOR 0.72, 95% CI 0.60–0.88, p < 0.001). There was no statistical difference in the willingness for vaccination based on the number of adults in the household, the presence of children in the household, or the perceived health status, as summarized in Table 1.

Individuals that did not receive the influenza vaccine within the last 2 years and the ones that did not believe that the vaccine would help in curbing the spread of the COVID-19 infection were less likely to report willingness to take the COVID-19 vaccination (aOR 0.36, 95% CI 0.30–0.44, p < 0.0001; aOR 0.05, 95% CI 0.04–0.07, p < 0.0001, respectively). Furthermore, there was no statistically significant association between having been infected by COVID-19 or knowing someone who had and the willingness to take the vaccine. On the other hand, participants that perceived either their own risk or the general public's risk of contracting the infection as being high-very high showed a higher willingness to take the vaccine (aOR 1.71, 95% CI 1.35–2.17, p < 0.0001; aOR 1.84, 95% CI 1.44–2.36, p < 0.0001, respectively). Likewise, perceiving the effect of the disease to have a higher effect on one's personal health showed higher odds for vaccination (aOR 2.05, 95% CI 1.57–2.70, p < 0.0001). There was no statistically significant association between perceived understanding of the pandemic situation and the willingness for vaccination (see Table 1). Lastly, individuals that did not perceive the COVID-19 situation as being serious and the ones that did not believe that the authorities are handling the pandemic appropriately were less willing to take a COVID-19 vaccination in the future (aOR 0.35, 95% CI 0.29–0.42, p < 0.0001; aOR 0.63, 95% CI 0.45–0.88, p < 0.01, respectively).



Stated Reasons for Wanting or Not Wanting to Receive the COVID-19 Vaccination

There were a total of 1,627 individuals willing to receive the COVID-19 vaccination in the future. The top stated reasons were to protect oneself (78.2%) and one's close relatives (73.0%). This was followed by vaccination being a civic duty, recommended by the public authorities, and vaccines being safe, with percentages ranging from 33.6–38.7%. Vaccines not having side effects or being advised by a health professional to receive it were lower in the list (17.5 and 5.9%, respectively). A further summary of the data is provided in Table 2. Of note, the participants were given the opportunity for written comments, and out of 55 comments from individuals willing for vaccination, there were 10 comments stating the reason being to regain normal social life and easiness in travel (data not shown).


Table 2. The main stated reasons for wanting or not wanting to receive COVID-19 vaccination in the future (n = 2705).
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On the other hand, there were 1,078 individuals not willing to receive the COVID-19 vaccine in the future. The top two reasons were that the vaccines are not safe enough (56.4%) and have side effects (51.8%). This was followed by the belief that people should develop immunity naturally rather than through a vaccine (42.0%). Further, 20.6% of individuals believed that COVID-19 is not a severe disease that warrants vaccination. Some of these participants also believed that only individuals with medical problems (14.0%) should be vaccinated, and 13.7% believed that the vaccines lack efficacy. Lower in the list were having a medical reason not to be vaccinated, a health professional advising the person to avoid the vaccine, and a belief that the person will not contract the disease, with each of these reasons stated <10% of the time (see Table 2). Of note, there were a total of 150 written comments; 75 of them stated the reason being that the clinical trials are too rushed and of short duration such that long-term safety cannot be proven, and that at least 1–2 years are needed to provide a clearer safety profile (data not shown). Some also added that in such a situation, if they received the vaccine and some complications happen in the future, there will be no compensation scheme as they were received out of a clinical trial setting. Additionally, we received five comments of participants concerned about safety in pregnancy and thus not willing to take the vaccine.




DISCUSSION

The current study has shown that 60.1% of participants were willing to take the COVID-19 vaccination in the future. This finding echoes some similarities to various studies and polls conducted worldwide (11–13). For instance, one study in Italy showed vaccine acceptance at 59% level, and another study in the USA showed acceptance at 67% level (12, 13). However, most of these studies were conducted earlier in the pandemic, and more recent studies have shown some decline in public acceptance over time. For example, a study conducted by the Pew Research Center in the USA has shown that public acceptance had dropped from 72% in May to 51% in September 2020 (17). Consequently, it is of paramount importance to track such changes over time and study the reasons behind the changes in public opinion in order to maximize their acceptance of the vaccine once it becomes available. There are various platforms of vaccine being studied, and some of them quite novel; thus, some hesitancy might stem from the novelty of the platforms and the associated unknowns. Additionally, these vaccines come from various countries, and skepticism about one country or another might influence the acceptance rate for a specific vaccine. Therefore, further studies would be needed to elucidate these potential reasons for hesitancy and how they change over time.

Sociodemographic factors such as being male, non-Emirati, and having a lesser level of education were associated with higher odds for wanting to receive the vaccine. Regarding male gender, once more, there are multiple studies that have shown the male gender to have a higher acceptance rate for the vaccine than females (13, 17–19). This is not a new finding, as previous studies on H1N1 have shown similar findings (14). We speculate that part of the relative hesitancy in the female population is due to circumstance-specific safety issues, such as safety in pregnancy. In our study, we received five different written comments from participants not willing to receive the vaccine, reporting the reason as safety during pregnancy. We also speculate that the effect on fertility might be another worry; however, this and other reasons need to be further studied and delineated. Vaccine studies, whether in the earlier phases or the post marketing phase, need to address and study the issue of fertility and pregnancy to gain the trust and support of this important segment of society.

Pertaining to the educational level of participants, contrary to most studies, our study has shown that the higher the participant's level of education, the greater the hesitancy toward receiving the vaccine (13, 14, 17). One possible explanation for this is that with a higher level of education, people are more aware of potential side effects and risks associated with newer vaccines, and thus, they become more hesitant. Again, this needs to be further studied at the local and regional level as most of the studies discussed earlier were conducted in Western countries with different cultural and educational backgrounds. Therefore, a different, more targeted regional approach might need to be explored. Similarly, older age groups and unemployed individuals were less likely to accept the vaccine in the future. The higher acceptance rate amongst the younger age group in a country with a small proportion of elderly population and a low death rate compared to other parts of the world might advise a different vaccine distribution strategy. While the vaccination campaign might start by addressing the frontline staff and the elderly, it can be swiftly moved into the younger population that is more accepting of the vaccine in order to create an earlier herd immunity bubble to protect the hesitant older population. The younger population might, in turn, encourage their elders to take the vaccine once they observe its safety in the younger generations.

Participants' past behavior toward vaccinations seems to predict their current vaccination willingness to some degree, as the ones who did not receive the influenza vaccine within the past 2 years were more hesitant to accept the COVID-19 vaccine in the future. This finding is in keeping with other similar studies conducted in different parts of the world (13, 17). Therefore, approaches to overcome influenza vaccine hesitancy might prove to be effective in overcoming the future COVID-19 vaccination hesitancy with clear and transparent campaigns about the vaccination importance, safety profile, and any short or long term side effects, whether found in clinical trials or discovered in the post-marketing phase (20).

Furthermore, participants' beliefs such as not thinking that the vaccine will curb the spread of infection, not thinking of the COVID-19 situation as serious, and not thinking that the authorities are doing a good job in handling the situation showed greater hesitancy in accepting the vaccine in the future. On the other hand, participants' perception about the increased likelihood of contracting the disease by themselves or by the general public and that its effect on their own health will be marked showed a greater association with the willingness to take the vaccine. This is in keeping with similar studies conducted in Indonesia and China (18, 21). Consequently, this might be a useful message to consolidate the acceptance for the vaccine in this group during the COVID-19 vaccination campaign (20, 22). With about 94% of participants approving the government response to the pandemic, this might provide a crucial insight into a successful vaccination campaign. For instance, government and public figures can lead by example and be the first to receive the vaccine once available to encourage the rest of the population. Moreover, official mandates can be made, such as requiring people working for the government and public sector to receive the vaccine, travelers into and out of the country to be required to take it, as well as newly employed immigrants. Furthermore, transparency with the general public regarding the vaccine efficacy and any potential adverse effects will help strengthen trust in the government. All areas of concern need to be evaluated and addressed as the vaccine is being rolled out.

To our surprise, there were no increased odds for wanting to take the vaccine based on the participants' experience with COVID-19 as a disease, either by contracting it or knowing someone who had. This adds to the evidence that vaccine hesitancy is more due to personal beliefs and perceptions of the individuals rather than the factual situation on the ground (23). Furthermore, it highlights that the hesitancy concerns the vaccine itself and its potential feared harms rather than the worry about the disease itself, as will be discussed next. Another potential explanation could be the low infection and death rates experienced in the country at the time the study was conducted, and therefore, some participants might not have seen the urgency of the situation compared to other nations worldwide.

Top stated vaccine hesitancy reasons were vaccine safety and side effects, especially in the long-term; this was further emphasized by the participants' written comments. This is in keeping with various other studies, such as the one by the Pew Research Center and a European study conducted by Neumann-Bohme and colleagues (17, 19, 24). While the medical and scientific communities have been racing to develop a safe and effective vaccine since the start of the pandemic, this seems to generate a major cause of concern due to the short duration of the clinical trials, and some authorities worldwide rushing into authorizing or promising earlier authorization of the vaccine prior to the full completion of the clinical trials (9, 19, 25). Once more, if one is to conduct a successful vaccination campaign, a clear and transparent process needs to be in place to gain public trust throughout the rolling out process of the vaccine.

The anti-vaccine movement, conspiracy theorists, and the belief that one needs to develop immunity naturally rather than through a vaccine are likely to be some of the major hurdles to the future COVID-19 vaccination program (20, 23, 25, 26). In our study, 42% of the participants who were not willing for the vaccine stated the need to develop immunity naturally rather than through a vaccine as one of their top reasons. Therefore, considerable coordinated effort needs to take place locally and globally to challenge such beliefs, especially in the era of social media, globalization, and the rapid spread of information worldwide (20, 22, 27, 28).

It is worth noting that the above discussion was written prior to the UAE starting its vaccination campaign. However, during the review process of the manuscript, the UAE has launched its vaccination campaign by the end of 2020. As of the end of June 2021, over 90% of the UAE adult population has received at least one dose of a COVID-19 vaccine, which is higher than the expected rate based on the current study (29). We attribute this partly to the increased trust in the vaccination that developed as evidence of efficacy and safety evolved, in addition to various successful strategies used by the government to encourage and facilitate the vaccination process for the target population.



STUDY LIMITATIONS

This was a questionnaire-based cross-sectional survey, thus suffers from the inherent weaknesses of this type of studies, such as recall bias. Additionally, there is a weakness in the study sample selection via the snowballing technique resulting in some selection bias and non-homogenous sampling. While the ideal situation asks for a randomized sample that is representative of the whole country, this proved very challenging on multiple fronts. Firstly, the country is composed of multiple nationalities with limited official statistics about their proportions apart from few unofficial accounts. Secondly, there is no available database of a representative population that one can withdraw the study sample from similar to the databases available in more advanced countries. Lastly, at a time of pandemic with restricted movements and rapidly advancing situation and development of a vaccine, to overcome these challenges and produce a randomized sample representative of the whole population proved extremely challenging. Consequently, we opted for a less rigorous sampling technique despite all the drawbacks associated with it. Having some insight into the vaccine hesitancy and then building the investigation further afterward is better than having no information at all. Therefore, the study results reflect the outcome of the study sample and cannot be generalized to the whole UAE general population.

The study was provided in Arabic and English only; therefore, the study only reflects the views of individuals who are literate in either of these languages. Moreover, the questionnaire was only circulated via the WhatsApp messaging platform; consequently, participation in the study was limited to the individuals with access to this platform. Additionally, limiting the participants' answers to a binary option of willing or not willing to take the vaccine does not capture the breadth of the responses, as some participants might not be decided, while others might be strongly or somewhat likely to opt for or against the vaccination.



CONCLUSION

This study adds to the growing body of evidence worldwide that COVID-19 vaccination hesitancy is significantly high among different populations. Here in the UAE, it was as high as nearly 40% in our study. This finding needs to be followed up with a more representative sampling of the whole population study to confirm the findings. In the current study, being male and of younger age were associated with greater vaccine acceptance. This, if proved true in the general population, might ask for a different vaccination strategy in which vaccination starts at the most vulnerable groups and then swiftly shifted to the younger population to create a bubble of herd immunity and encourage the hesitant elderly to take it thereafter. Similarly, a greater perception of risk of contracting the infection and perception that it might have a significant effect on one's health significantly increased the odds of wanting to receive the vaccine. This asks for seizing the moment in the vaccination campaign. Suppose the pandemic situation gets worse, then emphasizing the seriousness of the situation and the importance of the vaccine might gain a wider acceptance compared to a situation that has lower infection and death rates. Over 50% of participants who are vaccine-hesitant stated their main worry being vaccine safety and presence of side effects, especially in the long-term, which cannot be ascertained in the short duration of the current vaccine studies that are being carried out worldwide. Additionally, the belief that one needs to develop immunity naturally rather than through vaccination was one of the highest reasons. Consequently, it is predicted that once the COVID-19 vaccine becomes available, such challenges will arise. A successful COVID-19 campaign would require a significant preparation to overcome these hurdles, misinformation, and worries through a coordinated global effort and campaign in the era of vast social media and rapid COVID-19 infodemic. Gaining public trust through a continuous, transparent, and updated campaign regarding the importance of the vaccine for the individual and the community locally and globally, and the expected short- and long-term side effects would be of utmost importance.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Dubai Scientific Research Ethics Committee at Dubai Health Authority. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

ShahA transferred the questionnaire into an online form. AHA was responsible for data analysis and writing the draft of the paper. All authors contributed to the design of the study, data collection, review of the draft manuscript and subsequent modifications. All authors reviewed the manuscript before submission and approved the final version.



FUNDING

The study was self-funded by departmental resources. All aspects of this study, including the findings and the conclusions, are those of the authors.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.614499/full#supplementary-material



ABBREVIATIONS

aOR, adjusted odds ratio; CI, confidence interval; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2; UAE, United Arab Emirates.



REFERENCES

 1. Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Prescott HC. Pathophysiology, transmission, diagnosis, and treatment of coronavirus disease 2019. (COVID-19): a review. JAMA. (2020) 324:782–93. doi: 10.1001/jama.2020.12839

 2. World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard. Available online at: https://covid19.who.int/table (accessed October 4, 2020).

 3. Funk CD, Laferrière C, Ardakani A. A snapshot of the global race for vaccines targeting SARS-CoV-2 and the COVID-19 pandemic. Front Pharmacol. (2020) 11:937. doi: 10.3389/fphar.2020.00937

 4. Jeyanathan M, Afkhami S, Smaill F, Miller MS, Lichty BD, Xing Z. Immunological considerations for COVID-19 vaccine strategies. Nat Rev Immunol. (2020) 20:615–32. doi: 10.1038/s41577-020-00434-6

 5. Barrington L, Cornwell A. China's Sinopharm begins late stage trial of COVID-19 vaccine in UAE. Reuters. (2020). Available online at: https://www.reuters.com/article/us-health-coronavirus-emirates-vaccine-idUSKCN24H14T (accessed October 4, 2020).

 6. Lurie N, Sharfstein JM, Goodman JL. The development of COVID-19 vaccines: safeguards needed. JAMA. (2020) 324:439–40. doi: 10.1001/jama.2020.12461

 7. Gostin LO, Hodge JG Jr, Bloom BR, El-Mohandes A, Fielding J, Hotez P, Kurth A, et al. The public health crisis of underimmunisation: a global plan of action. Lancet Infect Dis. (2020) 20:e11–6. doi: 10.1016/S1473-3099(19)30558-4

 8. Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J. Vaccine hesitancy: an overview. Hum Vaccin Immunother. (2013) 9:1763–73. doi: 10.4161/hv.24657

 9. Harrison EA, Wu JW. Vaccine confidence in the time of COVID-19. Eur J Epidemiol. (2020) 35:325–30. doi: 10.1007/s10654-020-00634-3

 10. COCONEL Group. A future vaccination campaign against COVID-19 at risk of vaccine hesitancy and politicisation. Lancet Infect Dis. (2020) 20:769–70. doi: 10.1016/S1473-3099(20)30426-6

 11. Fisher KA, Bloomstone SJ, Walder J, Crawford S, Fouayzi H, Mazor KM. Attitudes toward a potential SARS-CoV-2 vaccine: a survey of U.S. adults. Ann Intern Med. (2020) 4:M20–3569. doi: 10.7326/M20-3569

 12. Palamenghi L, Barello S, Boccia S, Graffigna G. Mistrust in biomedical research and vaccine hesitancy: the forefront challenge in the battle against COVID-19 in Italy. Eur J Epidemiol. (2020) 35:785–88. doi: 10.1007/s10654-020-00675-8

 13. Malik AA, McFadden SM, Elharake J, Omer SB. Determinants of COVID-19 vaccine acceptance in the US. EClinicalMedicine. (2020) 26:100495. doi: 10.1016/j.eclinm.2020.100495

 14. Schwarzinger M, Flicoteaux R, Cortarenoda S, Obadia Y, Moatti JP. Low acceptability of A/H1N1 pandemic vaccination in French adult population: did public health policy fuel public dissonance? PLoS ONE. (2010) 5:e10199. doi: 10.1371/journal.pone.0010199

 15. Seale H, Heywood AE, McLaws ML, Ward KF, Lowbridge CP, Van D, et al. Why do I need it? I am not at risk! Public perceptions towards the pandemic (H1N1) 2009 vaccine. BMC Infect Dis. (2010) 10:99. doi: 10.1186/1471-2334-10-99

 16. Menzies R, Aqel J, Abdi I, Joseph T, Seale H, Nathan SA. Why is influenza vaccine uptake so low among Aboriginal adults? Aust N Z J Public Health. (2020) 24:279–83. doi: 10.1111/1753-6405.13004

 17. Tyson A, Johnson C, Funk C. US public now divided over whether to get the COVID-19 vaccine: concerns about the safety and effectiveness of possible vaccine, pace of approval process. Pew Research Center. (2020). Available online at: https://www.pewresearch.org/science/2020/09/17/u-s-public-now-divided-over-whether-to-get-covid-19-vaccine/ (accessed October 4, 2020).

 18. Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, et al. Acceptance of COVID-19 Vaccination during the COVID-19 Pandemic in China. Vaccines. (2020) 8:E482. doi: 10.3390/vaccines8030482

 19. Callaghan T, Moghtaderi A, Lueck JA, Hotez P, Strych U, Dor A, et al. Correlates and disparities of intention to vaccinate against COVID-19. Soc Sci Med. (2021) 272:113638. doi: 10.1016/j.socscimed.2020.113638

 20. Schoch-Spana M, Brunson E, Long R, Ravi S, Ruth A, Trotochaud M, on behalf of the Working Group on Readying Populations for COVID-19 Vaccine. The Public's Role in COVID-19 Vaccination: Planning Recommendations Informed by Design Thinking and the Social, Behavioral, and Communication Sciences. Baltimore, MD: Johns Hopkins Center for Health Security (2020).

 21. Harapan H, Wagner AL, Yufika A, Winardi W, Anwar S, Gan AK, et al. Acceptance of a COVID-19 vaccine in Southeast Asia: a cross-sectional study in Indonesia. Front Public Health. (2020) 8:381. doi: 10.3389/fpubh.2020.00381

 22. Ratzan SC, Sommariva S, Rauh L. Enhancing global health communication during a crisis: lessons from the COVID-19 pandemic. Public Health Res Pract. (2020) 30:3022010. doi: 10.17061/phrp3022010

 23. McAteer J, Yildirim I, Chahroudi A. The VACCINES Act: deciphering vaccine hesitancy in the time of COVID-19. Clin Infect Dis. (2020) 71:703–705. doi: 10.1093/cid/ciaa433

 24. Neumann-Böhme S, Varghese NE, Sabat I, Barros PP, Brouwer W, van Exel J, et al. Once we have it, will we use it? A European survey on willingness to be vaccinated against COVID-19. Eur J Health Econ. (2020) 21:977–82. doi: 10.1007/s10198-020-01208-6

 25. DeRoo SS, Pudalov NJ, Fu LY. Planning for a COVID-19 vaccination program. JAMA. (2020) 323:2458–9. doi: 10.1001/jama.2020.8711

 26. Romer D, Jamieson KH. Conspiracy theories as barriers to controlling the spread of COVID-19 in the U.S. Soc Sci Med. (2020) 14:113356. doi: 10.1016/j.socscimed.2020.113356

 27. French J, Deshpande S, Evans W, Obregon R. Key guidelines in developing a pre-emptive COVID-19 vaccination uptake promotion strategy. Int J Environ Res Public Health. (2020) 17:5893. doi: 10.3390/ijerph17165893

 28. Jarrett C, Wilson R, O'Leary M, Eckersberger E, Larson HJ;, SAGE Working Group on Vaccine Hesitancy. Strategies for addressing vaccine hesitancy—a systematic review. Vaccine. (2015) 33:4180–90. doi: 10.1016/j.vaccine.2015.04.040

 29. National Emergency Crisis and Disasters Management Authority. UAE Coronavirus (COVID-19) Updates. Available online at: https://covid19.ncema.gov.ae/en (accessed June 30, 2021).

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Albahri, Alnaqbi, Alshaali, Alnaqbi and Shahdoor. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-614499-t002.jpg
Main reasons for wanting to receive the vaccine: [can choose more than one]
Protecting myself

Protecting my close relatives

Ahealth professional advised me to get vaccinated

Getting vaccinated is a civic duty

Vaccination is recommended by public authorities

Vaccines are safe

Vaccines have no side effects

Other

Main reasons for not wanting to receive the vaccine: [can choose more than one]
Vaccines are not safe enough

Vaccines have side effects

Novel coronavirus (COVID-19) is not a severe disease

Vaccines lack efficacy

Ahealth professional advised me to avoid vaccination

I don't think | will catch the disease

I have medical reasons to avoid the vaccine

Only people with medical problems shouid be vaccinated

People should develop immunity naturally rather than through a vaccine

Other

Percentages do not add up to 100 as they are per option, and the participants are allowed to select more than one option.

Cl, confidence interval.

1,627
1,273
1,187
%
629
546
602
285
42
1,078
608
558
202
148
%
21
60
151
453
153

%

60.1
782
730
59
38.7
336
370
175
26
39.9
56.4
51.8
206
137
88
19
56
14.0
420
14.2

[95% C1]

[58.25-61.95]
[76.19-80.21]
[70.84-75.16)
[4.76-7.04)
86.33-41.07)
[31.31-35.89)
84.65-39.35)
[15.65-19.35)
[183-3.37)
[38.05-41.75]
63.44-59.36)
[48.82-54.78)
[18.19-23.01)
[11.65-15.75]
[7.11-10.49)
[1.09-2.71)
[4.23-6.97)
[11.93-16.07)
89.05-44.95)
[12.12-16.28)





OPS/xhtml/Nav.xhtml




Contents





		Cover



		COVID-19 Vaccine Acceptance in a Sample From the United Arab Emirates General Adult Population: A Cross-Sectional Survey, 2020



		Introduction



		Methods



		Study Setting, Population and Sampling



		Questionnaire Design



		Statistical Analysis



		Ethical Approval







		Results



		Sociodemographic Data



		COVID-19 and Vaccination Perceptions



		Willingness for the Future COVID-19 Vaccination



		Stated Reasons for Wanting or Not Wanting to Receive the COVID-19 Vaccination







		Discussion



		Study Limitations



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Supplementary Material



		Abbreviations



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

COVID-19 Vaccine Acceptance in a
Sample From the United Arab
Emirates General Adult Population: A
Cross-Sectional Survey, 2020





OPS/images/fpubh-09-614499-g001.gif





OPS/images/fpubh-09-614499-t001.jpg
Variables Total Willingness to be vaccinated Univariate analysis Multivariable logistic regression

Willing, n = 1,627 Not willing, n = 1,078
(60.1%; 58.25-61.95) (39.9%; 38.05-41.75)
N (%) [95% CI] N (%) [95% CI] N (%) [95% Il x2 P-value COR[95% CI]  P-value  aOR[95%Cl]  P-value

Demographics
Gender”

Female 1,960 (725) [70.82-74.18] 1070(54.6) [52.4-56.8] 890 (454)  [43.2-47.6] 91.65 Ref. Ref.

Male 745(27.5) [25.82-29.18] 557 (74.8) [71.68-77.92] 183(252) [22.08-28.32) 2.46 (2.04-2.97) 237 (1.92-2.99)
Age’

18-24 304(112) [10.01-12.39] 226(74.3) [69.39-7921] 78(257) [20.79-30.61] 4565 Ref. Ref.

25-44 1,704 (63.0) [61.18-64.82) 1038 (60.9) [58.58-63.22] 666(39.1) [36.78-41.42] 0.54(0.41-0.71) 0.56 (0.38-0.82) b

45-54 503(186) [17.13-2007] 267 (53.1) [48.74-57.46] 236(469) [42.54-51.26] 0.39 (0.29-0.53) 039 (0.25-0.59)

55+ 194(72)  [623-8.17)  96(49.5) [42.46-5654] 98(60.5) [43.46-57.54) 0.34(0.23-0.50) 032 (0.19-051)
Nationality"

Emirati 1,887 (69.8) (68.07-71.53] 1,095 (68.0) [65.77-6023] 792 (420) [39.77-44.23]  11.69 Ref. Ref.

Other 818(302) [2847-3193] 532(650) [61.73-6827] 286(350) ([31.73-38.27] 1,35 (1.14-1.60) 1.45 (1.20-1.76)
Current emirate of residence”

Dubai 1508 (65.7) [63.83-57.57) 845 (56.0) [63.49-6851) 663 (44.0) [41.49-4651] 3539 Ref. Ref.

Sharjah 530(19.9)  [184-21.4] 337 (625) [58.41-66.50] 202(375) [33.41-4159] 1.31(1.10-1.60) = 1.26 (1.02-1.56) *

Abu Dhabi 334(123) [11.06-1354] 208(62.3) [57.1-67.5] 126(37.7)  [32.5-42.9] 1.30 (1.02-1.65) ' 1.14(0.88-1.47) 033

Northern 824(120) [10.78-13.22] 287 (73.1) [6827-77.93] 87(269) [22.07-31.73] 214 1.88
Emirates (1.64-2.80) (1.43-2.49)
Level of education”

Postgraduate  581(21.5) [19.95-23.05] 326(56.1) [52.06-60.14] 255(439) [39.86-47.94] 3624 Ref. Ref.

Undergraduate 1,585 (58.6) [56.74-60.46] 916 (57.8) [55.37-60.23] 669 (422) [39.77-44.63] 1.07 (0.88-1.30) 0.48 1.27 (1.03-1.56) .

Highschooland 539 (19.9)  [18.4-21.4]  385(71.4) [67.59-75.21] 154(286) [24.79-32.41] 1.96 (1.63-2.51) 2.16 (1.65-2.85)
less
Work status*

Employed 1,676 (58.3) [56.44-60.16] 997 (63.3) [60.92-65.68] 579(36.7) [34.32-39.08]  46.51 Ref. Ref.

Unemployed 885(32.7) [30.93-34.47] 456(51.6) [48.21-54.79) 429(485) [45.21-51.79] 062 (0.62-0.73) 0.72 (0.60-0.88)
(including retired)

Student 244(90) [7.92-1008] 174(71.3) [65.62-76.98] 70(28.7) [23.02-34.38] 1.4 (1.07-1.94) ) 0.89 (0.58-1.37) 0.60
Number of adults in the household"

One- two 479(17.7) [1626-19.14] 307 (64.1)  [59.8-68.4) 172(359)  [81.6-40.2) 378 0,052 Ref. Ref.

More than two 2,226 (82.3) [80.86-83.74) 1,320 (69.3) [67.26-61.34] 906(40.7) [38.66-42.74) 0.82(067-100) 0052 094 (0.74-1.18) 057
Presence of children in the household”

None 537(199) [18.4-214) 337(628) [68.71-66.89] 200(37.2) [33.11-4129] 190 0.17 Ref. Ref.

Yes, atleastone 2,168(80.1) [78.6-81.6] 1,200(59.5) [57.43-6157] 878(405) ([38.43-42.57] 0.87 (0.72-1.06) 0.17 0.89 (0.72-1.10) 029
Perceived health status

Good-excellent 2,650 (98.0) [07.47-98.53) 1,502 (60.1) [68.24-61.96] 1,058 (39.9) [38.04-41.76] 0285 059 Ref. Ref.

Poor-verypoor  §5(2.0)  [1.47-258)  35(636) [50.88-7632] 20(36.4) [23.68-49.12) 1.16(0.67-2.03) 0.59 1.14 (0.65-2.08) 065
Vaccination experience and perception
Flu vaccine in the last 2 years

Yes, at least 727(269) [25.23-2857) 547(752) [7206-7834] 180(24.8) [21.66-27.94]  94.48 Ref. Ref.
once

Never 1,078 (73.1) [71.43-74.77) 1080(64.6) [52.41-66.79] 898(45.4) [43.21-47.59) 0.40 0.36

(0.33-0.48) (0.30-0.44)

Vaccine will curb spread of infection

Yes 2079(769) [1531-78.49) 1,649(745) [72.63-7637] 530(265) [23.63-27.37) 7727 Ref. Ref.

No 626(23.1) [2151-24.69] 78(125)  [091-15.00] 548(87.5) [84.91-90.09) 0.05 (0.04-0.06) 005 (0.04-0.07)
COVID-19 experience and perception
Infected with COVID-19

Yes 95(35)  [281-419)  61(642) [54.56-73.84] 34(358) [26.16-45.44] 0678 041 Ref. Ref.

No 2,610(96.5) [9581-97.19) 1,566(60.0) (58.12-61.88] 1,044 (40.0) [38.12-41.88) 0.84 (0.55-1.28) 0.41 093 (059-1.44) 074
Know someone infected with COVID-19

Yes 2172(803) [78.8-81.8] 1,324(61.0) [58.95-63.05] 848(39.0) [36.95-4105]  3.02 008 Ref. Ref.

No 533(19.7) [182-21.2) 303(66.8) [5259-61.01) 230(432) ([38.99-47.41] 0.840.70-1.02) 0.08 0.86 (0.71-1.06) 0.16
Perceived personal risk of contracting COVID-19

Low-verylow 1064 (39.3) [37.46-41.14] 503 (55.7) [52.72-58.68] 471(44.3) [41.32-47.28]  20.90 Ref. Ref.

Medium 1,145 (423) [40.44-44.16] 698 (61.0) ([68.18-6382] 447(39.0) [36.18-41.82) 1.24(1.05-1.47) : 1.22 (1.02-1.46) »

High-very high ~ 496(18.3) [16.84-19.76] 336 (67.7) [63.58-7182] 160(32.3) [28.18-36.42) 167 (1.33-2.09) 1.71(1.85-2.17)
Perceived average UAE public risk of contracting COVID-19

Low-verylow  489(18.1) [16.65-19.55] 272(55.6)  [512-60.0] 217 (44.4)  [40.0-488] 18.40 Ref. Ref.

Medium 1,367 (05) [48.62-52.38] 795(58.2) [55.50-60.81) 572(418) [39.19-44.41] 1.11(0.90-1.37) 033 1.27 (1.01-1.58) :

High- very high 849 (31.4)  [20.65-33.15] 560 (66.0) [62.81-69.19] 289(34.0) [3081-37.19) 1,55 (1.23-1.94) 1.84 (1.44-2.36)
Expected effect of COVID-19 on own health

Minimal 2,383(88.1) [86.88-80.32] 1,390(58.3) (56.32-60.28] 993(417) [39.72-4368]  27.60 Ref. Ref.

High effect 322(119) [1068-13.12] 237 (73.6) [68.86-78.34 85(26.4) [21.66-31.14] 1.99 (1.63-2.59) 205 (157-2.70)
Current COVID-19 situation is serious

Agree 1880 (69.5) [67.77-71.23] 1282(68.2) [66.1-703]  598(318)  [29.7-339) 166.4 Ref. Ref.

Disagree 825(305) [28.77-32.23] 345(41.8) [38.43-45.17] 480(68.2) ([54.83-61.57] 0.34(0.28-0.40) 035 (0.29-0.42)
Not understanding what is happening in this COVID-19 pandemic

Agree 980(36.6) [34.78-38.42] 581(58.7) [55.63-6177] 408(413) [38.23-4437] 128 026 Ref. Ref.

Disagree 1,716 (63.4) [61.58-65.22 1046(61.0) [68.69-6331] 670(39.0) [36.69-41.31) 1.1(0.94-1.29) 026 1.09 (0.92-1.29) 033
Authorities are doing good job in handling COVID-19 pandemic

Agree 2530(939) [93.0-94.8] 1543(60.8) [689-62.7] 996(392)  [37.3-41.1] 672 - Ref. Ref.

Disagree 166 (6.1) [62-70]  84(506) [42.99-6821] 82(49.4) [41.79-57.01] 066 (0.48-0.91) = 063 (0.45-0.88) -

aOR, adjusted odds ratio; Cl, confidence interval; COR, crude odds ratio.
apercentages presented as per total of the variable rather then the grand total of the study sample.

#Covariates from the sociodemographic group introduced into the logistic regression as the univariate analysis with Chi Square testing had a p-value <0.25.
*p <0.05;* p < 0.01; *** p < 0.001; *** p < 0.0001.
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