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Abstract

The recent COVID-19 pandemic and its handling have obviously received enormous attention bringing out the best and
the worst of human thinking and action. Although vaccines against various viral infections have proven successful in
saving millions of lives globally, adverse events after mass vaccinations have raised concerns and triggered discussions
over vaccine safety. Recently, Dr. Missoni and Dr. Sen called for better transparency from vaccine manufacturers and
health authorities as a solution to tackle vaccine hesitancy. Although transparency is much welcome, it is difficult to
envision it neither as the cause nor the main solution to reduce vaccine hesitancy. Certainly, the misguided and un-
scientific anti-vaccine and anti-system campaigns spreading misinformation and disinformation play a more significant
role. Therefore, sharing open, honest, and detailed information about vaccine development and manufacturing, and
continuous sound data-based reporting of adverse events present the best ways to reduce vaccine hesitancy related to

COVID-19 and emerging future viral infections.

Introduction

Since the outbreak of SARS.CoV-2 in December 2019 and the declaration of its pandemic status by the World Health
Organization (WHO) in March 2020 intensive research and development of vaccines against SARS-CoV-2 have taken
place applying different approaches including live attenuated vaccines, protein subunit vaccines, viral vector-based
vaccines, and nucleic acid-based vaccines [1]. The rapid progress resulted in emergency use authorization (EUA) for
vaccines based on mRNA and viral vectors leading to global mass vaccinations to tackle the pandemic [2, 3]. However,
the high vaccine demand in an exceptionally short time raised some concerns related to vaccine safety and efficacy.
Moreover, claims that untested novel mRNA vaccines are causing serious adverse events even deaths increased the
uncertainty and resulted in hesitancy towards vaccinations. Recently, Eduardo Missoni and Kasturi Sen presented their
view on hesitancy against promoting COVID-19 vaccines in a recent issue of Qeios [4]. Their message was that lack of
transparency and potential conflicts of interest between authorities and the pharmaceutical industry are the main reasons
for the mistrust seen among the general public leading to vaccine hesitancy. Although the speed and extent of the

COVID-19 vaccine development has been unprecedented the procedure has followed accepted preclinical and clinical
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guidelines. As in the case of a fire, where firefighters cannot first ensure that all fire extinction equipment and methods are
optimal, we did not have the luxury of thoroughly testing the potential vaccines according to generally accepted timelines.
However, it needs to be pointed out that mMRNA-based vaccines considered by laymen as novel and dangerous, have
been around since the 1990s with plenty of data from studies in animal models [5]. In the context of clinical evaluation, the
process was significantly shortened by applying an overlapping strategy of phase |, Il, and lll clinical trials. Moreover,
mass vaccine production was started while results from clinical evaluation were still not yet available [6]. Certainly.
improvements are needed related to sharing raw data from clinical studies and from mass vaccination and the
communication between governmental organizations, the pharmaceutical industry, and the general public could have
been more transparent. However, the viewpoint of the authors is rather simplified, and they have missed a number of
relevant factors associated with vaccine hesitancy. Below are described other relevant causes leading to hesitancy in

supporting mass vaccinations against SARS-CoV-2.

The Good, The Bad and The Ugly

The human nature is keen to name heroes and villains associated with main global events and the COVID-19 pandemic is
no exception. Particularly, in hindsight it is convenient to evaluate and judge who are the good, the bad, and the ugly and
question why some drastic decisions such as lockdowns and mandatory vaccinations in some countries were introduced.
Undoubtedly objective scientific evidence is overwhelming of the by far superior benefits of the current COVID-19
vaccines compared to their risks, which has been demonstrated in numerous studies and summarized in a recent review
on non-communicable diseases (NCDs) and COVID-19 vaccines [7]. However, it is not surprising that adverse events
have been reported as more than 13.5 billion COVID-19 vaccine doses have been administered to 70.5% of the world
population (Coronavirus (COVID-19) Vaccinations - Our World in Data, https://ourworldindata.org/covid-vaccinations,
accessed 5 October 20222). Human history has never seen mass vaccinations on such a scale. Despite that
immunization with COVID-19 vaccines has resulted in significantly fewer adverse events and lower death rates than in
unvaccinated individuals. Moreover, when evaluating vaccine-related adverse events, pre-existing conditions and
comorbidities need to be taken into account [8].

The major points causing vaccine hesitancy according to Missoni and Sen comprise the limited vaccine safety
assessments, transparency and potential conflicts of interest, and neglect of side effects [4]. Especially, the last point is
quite surprising as a number of studies and reviews on adverse events have been published on NCDs [7], autoimmunity
[9], vaccine-induced thrombotic thrombocytopenia (VITT) [10], congenital and genetic disorders [11], myocarditis [12], and
in pediatric patients [13].

Moreover, a number of studies have been published on COVID-19 vaccine hesitancy [13-24]. For example, in a search
based on publications conducted before July 17, 2021, the acceptance of COVID-19 vaccines showed a broad variation
between 12 and 91.4% [14]. Factors affecting vaccine hesitancy included sex, age, race, education level, and income
status. In the US, unwillingness to receive COVID-19 vaccines was higher in men and in the Black/American population.
Moreover, pregnant and breastfeeding women showed a stronger vaccine hesitancy [14]. In China, the overall prevalence
of COVID-19 vaccine hesitancy was only 8.40% for the first-dose vaccination and 8.39% for the booster vaccination based

on a national study of 29,925 individuals [15]. Generally, the willingness to receive COVID-19 vaccines was higher among
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women, persons with higher education, married individuals, persons in good health, non-smokers, and individuals taking
care of their hygiene (washing hands, wearing masks, social distancing, etc.). Moreover, trust in medical doctors and
disapproval of conspiracy theories are factors favoring COVID-19 vaccinations. Vaccination hesitancy has also been
studied in youth [16]. In a study of 12-15 years old in Arkansas, US 42% showed no hesitancy towards COVID-19
vaccines, 22% were “a little hesitant”, 21% were “somewhat hesitant”, and 15% were “very hesitant” [16]. However, age,
gender, race, and parental education did not present any statistical significance. In contrast, a statistically significant
correlation between the hours of TV watching and vaccine hesitancy was discovered. In a global meta-analysis of 35
studies in 76,471 healthcare workers, vaccine hesitancy was broad, ranging from 4.3% to 72% [17]. The lowest vaccine
hesitancy of 4.3% was recorded in China. In the US, 8-18% of vaccine hesitancy was observed. The largest vaccine
hesitancy between 7% and 32.5% was seen in Europe being highest in France and Greece. Moreover, vaccine hesitancy
is very high in Africa with 72% recorded in Congo. The meta-analysis also showed that male healthcare workers, persons
of older age, and doctoral degree holders were less prone to oppose vaccinations.

A study of 4571 Norwegian adults identified COVID-19 vaccine hesitancy in males, residents in rural areas, and parents
with children younger than 18 years of age [18]. Moreover, those who received vaccine-related information from peers,
social media, online forums, blogs, and campaigns spreading false information showed a higher degree of vaccine
hesitancy. Several studies have underlined the importance of sharing accurate information with the general public, which
unfortunately today due to the loud voices of anti-system and anti-vaccine campaigns has demanded enormous
resources to counteract misinformation and disinformation [19]. Typically, opponents of COVID-19 vaccinations claim that
today COVID-19 cases are more frequent in vaccinated than in unvaccinated individuals and although some studies have
indicated that more deaths occur among vaccinated than unvaccinated individuals it is not an indication of vaccine failure,
but rather due to the large number of vaccinated individuals (80% in many countries), the delay in booster vaccinations,
and many unvaccinated COVID-19 patients have gained immunity (www.kff.org, accessed on October 9, 2023). According
to the CDC, unvaccinated individuals are still at much higher risk of death. Moreover, a recent study during the period of
August 4 to 31, 2023 from the Washington State Department of Health clearly demonstrated that unvaccinated individuals
were between 1.7 and 5 times more likely to be hospitalized with COVID-19 compared to persons who received at least
one booster dose of vaccine (www.doh.wa.gov, accessed on October 9, 2023). An online survey of 467 participants
confirmed a positive correlation between conspiracy theories and vaccine hesitancy [20]. Moreover, vaccine hesitancy is
also prominent among individuals who deny the existence of the SARS-CoV-2 virus and/or COVID-19. According to a
national survey in the US individuals who possessed less knowledge of SARS-CoV-2/COVID-19 were more likely to
consider the COVID-19 vaccines unsafe and were more likely to believe in COVID-19 vaccine myths and conspiracy
theories [21]. Vaccine hesitancy has also been linked to lower education levels, lower income, and living in rural areas
[22]. It is therefore essential to understand the psychological factors related to vaccine hesitancy to be able to address,
correct, and prevent the spread of false information through clear science-based sharing of facts to avoid putting public
health at risk [20]. Hesitancy, resistance, and refusal to vaccinations have also been linked to social determinants of
health, convenience, ease of availability and access, clarity of information, trust of authority and healthcare professionals,
and sound judgment of benefit versus risk [23, 24].

Finally, as mentioned above the point raised by Missoni and Sen about the importance of the vaccine manufacturers and
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health authorities to commit to transparency and information sharing should be taken seriously. However, to put the
pandemic situation in the right context, the global emergency was unprecedented and did not allow the luxury of unlimited
time to solve all issues. Moreover, hindsight is another thing that has been frequently misused in relation to the COVID-19

pandemic.

References

1. Fiolet, T., Kherabi, Y., MacDonald, C.J., Ghosn, J. & Peiffer-Smadja, N. (2022). Comparing COVID-19 vaccines for
their characteristics, efficacy and effectiveness against SARS-CoV-2 and variants of concern: a narrative review. Clin.
Microbiol. Infect. 28, 202-221.

2. Lamb, Y.N. (2021). BNT162b2 mRNA COVID-19 Vaccine: First Approval. Drugs. 2021 Mar;81(4):495-501.

3. Beretta, G. & Marelli, L. (2023). Fast-tracking development and regulatory approval of COVID-19 vaccines in the EU:
A review of ethical implications. Bioethics 37, 498-507.

4. Missoni, E. & Sen, K. (2023). Vaccination campaigns against Covid-19 may promote vaccine hesitancy toward well-
established, safe, and effective vaccines. Qeios CC-BY 4.0.

5. Martinon, F., Krishnan, S., Lenzen, G., Magné, R., Gomard, E., Guillet, J.-G., Lévy, J.-P. & Meulien, P. (1993).
Induction of Virus-Specific Cytotoxic T Lymphocytes in Vivo by Liposome-Entrapped mRNA. Eur. J. Immunol. 23, 1719-
1722.

6. Krammer, F. (2020). SARS-CoV-2 vaccines in development. Nature 586, 516-527.

7. Altijana Hromi¢-Jahjefendi¢, A., Barh, D., Uversky, V., Aljabali, A.A., Tambuwala, M., Alzahrani, K.J., Alzahrani, F.M.,
Alshammeri, S., & Lundstrom, K. (2023). Can COVID-19 Vaccines Induce Premature Non-Communicable Diseases:
Where Are We Heading to? Vaccines 11, 208.

8. Barh, D., Aljabali, A.A., Tambuwala, M.M., Tiwari, S., Serrano-Aroca, A., Alzahrani, K.J., Silva Andrade, B., Azevedo,
V., Kumar Ganguly, N. & Lundstrom, K. (2023). Predicting COVID-19-Comorbidity Pathway Crosstalk-Based Targets and
Drugs: Towards Personalized COVID-19 Management. Biomedicines 9, 556.

9. Redwan, E.M, Alghamdi, M.F., Mohamed Abd El-Azizd, T., Adadi, P., Aljabali, A.A.A., Attrish, D., Kumar Azadi. G.,
Baetas-da-Cruzj, W., Barh, D., Bazan, N.G., Brufsky, A.M., Chauhan, G., Hassan, S.K.S., Kandimalla, R., Lal, A.,
Lundstrom, K., Kumar Mishra, Y., Pal Choudhury, P., Palu, G., Pandav, P.K., Pizzol, D., Rezaei, N., Serrano-Aroca, A.,
Sherchan, S.P., Seyran, M., Takayama, K., Tambuwala. M.M., Uhal, B.D. Uversky, V.N. (2021). The mechanism behind
flaring/triggering of autoimmunity disorders associated with COVID-19. Autoimmunity Rev. 20, 102909.

10. Lundstrom, K., Barh, D., Uhal, B.D., Takayama, K., Aljabali, A.A.A., Abd EI-Aziz, T.M., Lal, A., Redwan, E.M., Adadi,
P., Chauhan, G., Sherchan, S.P., Kumar Azad, G., Rezaei, N., Serrano-Aroca, A., Bazan, N.G., Hassan, S.K.S., Kumar
Panda, P., Pal Choudhury, P., Pizzol, D., Kandimalla, R., Baetas-da-Cruz, W., Kumar Mishra, Y., Palu, G., Brufsky, A.M.,
Tambuwala, M.M., & Uversky V.N. (2021). COVID-19 Vaccines and Thrombosis-Roadblock or Dead-End Street?
Biomolecules 11, 1020

11.  Hromic-Jahjefendic, A., Barh, D., Ramalho Pinto, C.H., Rodrigues Gomes, L.G., Pican¢go Machado, J.L., Afolabi,
0.0, Tiwari, S., Aljabali, A.A.A., Tambuwala, M.M., Serrano-Aroca, A, Redwan, E.M., Uversky, V.N. & Lundstrom, K.
(2022). Associations and Disease—Disease Interactions of COVID-19 with Congenital and Genetic Disorders: A

Comprehensive Review. Viruses 14, 910.

Qeios ID: DLODR3 - https://doi.org/10.32388/DLODR3 4/5



Q Qeios, CC-BY 4.0 - Review, October 10, 2023

12.  Hromic-Jahjefendic, A., Sezer, A., Aljabali, A.A.A., Serrano-Aroca, A, Tambuwala, M.M., Uversky, V.N., Redwan,
E.M., Barh, D. & Lundstrom, K. (2023). COVID-19 Vaccines and Myocarditis: An Overview of Current Evidence.
Biomedicines 11, 1469.

13. Ahmed Raslan, M., Ahmed Raslan, S., Shehata, E.M., Mahmoud, A.S., Sabri, N.A., Alzahrani, K.J., Alzahrani, F.M.,
Alshammeri, S., Azevedo, V., Lundstrom, K. & Barh, D. (2023). COVID-19 Vaccination in Pediatrics: Was It Valuable and
Successful? Vaccines 11, 214.

14. Yasmin, F., Najeeb, H., Moeed, A., Naeem, U., Asghar, M.S., Chughtai, N.U., Yousaf, Z., Seboka, B.T., Ullah, I.,
Lin, C.-Y. & Pakpour, A.H. (2021). COVID-19 Vaccine Hesitancy in the United States: A Systematic Review. Front. Public
Health 9, 770985.

15.  Wu, J., Li, Q,, Silver Tarimo, C., Wang, M., Gu, J., Wei, W., Ma, M., Zhao, L., Mu, Z. & Miao, Y. COVID-19 Vaccine
Hesitancy Among Chinese Population: A Large-Scale National Study. (2021). Front. Immunol. 12, 781161.

16. Willis, D.E., Presley, J., Williams, M., Zaller, N. & McElfish, P.A. (2021). COVID-19 vaccine hesitancy among youth.
Hum. Vaccin. Immunother. 17, 5013-5015.

17. Biswas, N., Mustapha, T., Khubchandani, J., Price, J.H. (2021). The Nature and Extent of COVID-19 Vaccination
Hesitancy in Healthcare Workers. J. Community Health 46, 1244—1251.

18. Ebrahimi, O.V., Johnson, M.S., Ebling, S., Amundsen, O.M., Halsgy, d., Hoffart, A., Skjerdingstad, N. & Johnson,
S.U. (2021). Risk, Trust, and Flawed Assumptions: Vaccine Hesitancy During the COVID-19 Pandemic. Front. Public
Health 9, 700213.

19. Storey, D. (2022). COVID-19 Vaccine Hesitancy. Glob. Health Sci. Pract. 10, €2200043.

20. Kiricorian, K., Civen, R. & Equils, O. (2022). COVID-19 vaccine hesitancy: Misinformation and perceptions of vaccine
safety. Hum. Vaccin. Immunother. 2022, 18, 1950504.

21. Jabtonska, K., Aballéa, S. & Toumi, M. (2021). The real-life impact of vaccination on COVID-19 mortality in Europe
and Israel. Public Health 198, 230-237.

22. Maiese, A., Baronti, A.. Manetti, A.C., Di Paolo, M., Turillazzi, E., Frati, P. & Fineschi, V. (2022). Death after the
Administration of COVID- 19 Vaccines Approved by EMA: Has a Causal Relationship Been Demonstrated? Vaccines
2022, 10, 308.

23. Peters, M.D.J. (2021). Addressing vaccine hesitancy and resistance for COVID-19 vaccines. Int. J. Nurs. Studies
131, 104241.

24. Nazli, S.B., Yigman, F., Sevendik, M. & Ozturan, D.D. (2022). Psychological factors affecting COVID 19 vaccine
hesitancy. Irish J. Med. Sci. 191, 71-80.

Qeios ID: DLODR3 - https://doi.org/10.32388/DLODR3 5/5



	Review of: "[Viewpoint] Vaccination campaigns against Covid-19 may promote vaccine hesitancy toward well-established, safe, and effective vaccines"

