vaccines

Opinion

Discussion of the Trust in Vaccination against COVID-19

Jiangbo Fan, Xi Wang, Shuai Du, Ayan Mao, Haiping Du and Wugqi Qiu *

Citation: Fan, J.; Wang, X.; Du, S,;
Mao, A.; Du, H.; Qiu, W. Discussion
of the Trust in Vaccination against
COVID-19. Vaccines 2022, 10, 1214.
https://doi.org/10.3390/
vaccines10081214

Academic Editors: Jue Liu and

Weizhong Yang

Received: 30 June 2022
Accepted: 28 July 2022
Published: 29 July 2022

Publisher’s Note: MDPI stays neu-
tral with regard to jurisdictional
claims in published maps and institu-

tional affiliations.

Copyright: © 2022 by the authors. Li-
censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

Institute of Medical Information, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100020, China; fan.jiangbo@imicams.ac.cn (J.F.); wangxi@imicams.ac.cn (X.W.);
dushuai@imicams.ac.cn (5.D.); mao.ayan@imicams.ac.cn (A.M.); du.haiping@imicams.ac.cn (H.D.)

* Correspondence: giu.wugqi@imicams.ac.cn

Abstract: The COVID-19 pandemic has introduced serious challenges to global public health secu-
rity, and the benefits of vaccination via public health interventions have been recognized as signifi-
cant. Vaccination is an effective means of preventing and controlling the spread of COVID-19. How-
ever, trust is a major factor that influences vaccine hesitancy; thus, the distrust of vaccination has
hindered the popularization of COVID-19 vaccines. This paper aims to discuss the main problems
and the role of trust in the vaccination against COVID-19 to effectively promote and implement
policy to promote the acceptance of COVID-19 vaccines.
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1. Introduction

Coronavirus Disease 2019, referred to as “COVID-19”, is a deadly disease that has
introduced serious challenges to global public health security [1]. The significant benefits
of vaccination via public health interventions have been recognized. Vaccines are one of
the most effective public health measures to prevent and control the spread of COVID-19
worldwide and not only prevent severe diseases leading to hospitalization or death but
are also the safest way to achieve herd immunity [2]. According to a global survey on the
potential acceptance of COVID-19 vaccines, among 144 countries and regions, the ac-
ceptance rate in 72 countries and regions was higher than 60%, especially in China, which
was as high as 90%, and 42 countries and regions had rates between 13% and 59%, with
acceptance rates being low in the Middle East and North Africa [3,4]. Vaccine hesitancy (
VH) has become a factor in vaccine delay and rejections. Trust is the major factor that
counters vaccine hesitancy and influences the acceptance of COVID-19 vaccines [5]. This
paper aims to discuss the main problems and the role of trust in COVID-19 vaccination to
effectively promote and implement the policies supporting the acceptance of COVID-19
vaccines.

2. The Role of Trust in COVID-19 Vaccines

Vaccine hesitancy is a global phenomenon, and the underlying factors are multiple,
complex, and vary over time and across countries [6]. Complacency, convenience, and
confidence are the three main factors influencing vaccine hesitancy [7]. Complacency
means a low awareness of disease risk. Convenience refers to vaccine availability, afford-
ability, geographic accessibility, understanding, and the attractiveness of immunization
services. Confidence refers to vaccine safety, efficacy, and the capacity of the healthcare
system [7]. Trust issues were cited as the main reason for vaccine hesitancy in all countries
surveyed [8]. In the administration of COVID-19 vaccines, vaccine trust involves multiple
aspects, including trust in the safety and effectiveness of COVID-19 vaccine products;
vaccine providers, such as vaccinators and healthcare professionals; and decision makers
in healthcare systems and governments [8,9]. The public’s trust in the healthcare system

Vaccines 2022, 10, 1214. https://doi.org/10.3390/vaccines10081214

www.mdpi.com/journal/vaccines



Vaccines 2022, 10, 1214

2 of 6

and the government’s ability to make decisions, the safety and effectiveness of vaccine
production, and the administration of vaccinators and management by public health pro-
fessionals are important factors affecting vaccination. This trusting relationship plays a
vital role in vaccination uptake. If there is an information gap between vaccine production,
providers, and policy makers, vaccine hesitancy and refusal to vaccinate will increase, and
a crisis of confidence and anti-vaccination movements will break out [10]. The diversity
of the current social media platforms also provides a large number of public opinion po-
sitions for anti-vaccination activities [11,12] which have the potential to significantly im-
pact parents’ decision to vaccinate their children [13] and affect public vaccination rates.

3. The Main Problems of COVID-19 Vaccines
3.1. The Safety and Effectiveness of COVID-19 Vaccines

The safety and effectiveness of the COVID-19 vaccines have always been the main
factors influencing whether citizens are vaccinated [10]. Citizens are significantly more
likely to be vaccinated against COVID-19 when the vaccine efficacy and the duration of
protection are improved and the incidence of major side effects is decreased [14]. How-
ever, if the safety and effectiveness of the vaccine cannot be guaranteed, adverse events
will be triggered, a serious vaccine crisis will break out, and the public’s willingness to be
vaccinated will be greatly affected [15]. Meanwhile, trust in governments, vaccine manu-
facturers, and the public health system will decline sharply, leading to citizens distrusting
vaccines and being anxious about vaccination [16,17]. Governments, vaccine manufactur-
ers, and healthcare systems have to incur large costs in this scenario to allay public panic
and regain public trust [15].

3.2. Public Confidence and Trust in Government

A global survey of the potential acceptance of the COVID-19 vaccine shows that there
are significant differences in the acceptance of the vaccine in different countries and re-
gions. The vaccination rate in China, South Korea, and other countries is higher than 80%,
and some countries are slightly lower. This trust helps support citizens to voluntarily vac-
cinate. Macroscopically speaking, government authorities play an important role in the
construction of individual confidence in vaccination. In countries where citizens have a
high level of trust in national science, people tend to have more confidence in vaccination
[18]. With the outbreak of the COVID-19 pandemic, the credibility of governments around
the world has faced even more severe challenges. In 2020, only 55% of citizens in Organi-
zation for Economic Co-operation and Development (OECD) countries expressed trust in
their governments [19]. The distrust of authorities is mainly concentrated in European
countries and is associated with vaccine hesitancy [20,21]. Therefore, effective communi-
cation conducted by the government is necessary to enhance government credibility, re-
duce vaccine hesitancy, and increase vaccination rates [22].

3.3. Trust in Public Health Professionals

Trust in scientists and domestic healthcare professionals and confidence in the WHO
help promote individuals” acceptance of COVID-19 vaccines. Although there have been
distrust and negative attitudes towards COVID-19 vaccines from a national perspective,
a lack of trust in healthcare professionals and healthcare systems has consistently been
associated with vaccine hesitancy [5]. Vaccine providers and healthcare providers ad-
dressing the issue of vaccine trust during the vaccination process is of vital importance,
and their advice helps improve vaccine hesitancy [23,24]. However, compared with the
general population, healthcare professionals are more likely to be hesitant to become vac-
cinated against COVID-19, mainly due to doubts about the safety and efficacy of the
COVID-19 vaccine [25-27]. Addressing concerns about the safety and effectiveness of vac-
cines among medical and public health workers, who are at high risk of epidemic preven-
tion and control can, on the one hand, improve the acceptance of vaccines, and on the
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other hand, fully expand and influence residents’ vaccination decisions and increase vac-
cination rates.

3.4. Authenticity and Reliability of Social Media

Social media are internet-based application platforms where users can express their
opinions, exchange topics, and share ideas. However, the content published by users is
not strictly reviewed and managed, and their opinions are more likely to lack authority
and validity. In addition, the anonymity of users allows them to express their opinions
without limitation [28]. At present, social media have become an important channel for
citizens to acquire COVID-19 vaccine information and health information, and internet-
based interventions have become an important measure to improve citizens’ attitudes to-
ward vaccines [29]. However, information that is not authentic and reliable on the internet
often has dramatically powerful potential, and its spread through the internet greatly in-
creases its harm, causing residents to lose trust in COVID-19 vaccines, exacerbating vac-
cine hesitancy, and reducing vaccination rates [30-32]. With the spread of the COVID-19
pandemic, people tend to use social media more. This is usually followed by misinfor-
mation on COVID-19 vaccines. Therefore, how to use social media to strengthen health
education to improve citizens’ health literacy and reconstruct citizens’ trust in COVID-19
vaccines is a crucial step.

4. Policy Recommendations to Address Trust Issues

4.1. Improve the Safety and Effectiveness of COVID-19 Vaccines and Increase the Vaccination
Rate

The safety and efficacy of COVID-19 vaccines are fundamental measures to improve
public confidence. The rapid development of the COVID-19 vaccine may have heightened
public concerns over efficacy, availability, and safety [33-35]. Despite the widespread
availability of the COVID-19 vaccine, its vaccination rate depends somewhat on public
opinion and trust. Hence, the government and various regions need to strengthen the su-
pervision of vaccine safety to avoid large-scale adverse reactions after vaccination. Pro-
fessional and authoritative persons should hold regular press conferences with official
media outlets to provide scientific answers to questions of public concern, such as the
protective efficacy and sustainability of vaccines. In addition, social media can provide
information on vaccine manufacturers and information on the process of vaccine research
and development, as well as the principles of vaccines; thus, health education can be
achieved by enhancing the openness and transparency regarding vaccine research and
development while dispelling the public’s doubts [35].

4.2. Enhance the Credibility of the Government and Improve Public Confidence

The credibility of a country and government and the people’s trust in the authorities
have always been key factors in the implementation of any public health measure. In the
global COVID-19 disease pandemic, people’s concerns about the virus and unoptimistic
expectations for the future intensified various vaccination conspiracy theories and ru-
mors, which led to a decrease in compliance with government guidelines and measures
[20]. Hence, the government should correct and refute rumors and false information in a
timely manner. Meanwhile, there should be channels for the government and the public
to participate and communicate effectively in to improve the public trust and goodwill
towards the government by enabling the government to provide answers to public con-
cerns about vaccination. In addition, the government can establish a treatment mechanism
for suspected adverse reactions to vaccination to deal with the adverse events of vaccina-
tion. With the increase in the vaccination rate, adverse events caused by various factors
after vaccination usually arouse people’s concern. Therefore, national governments and
national disease prevention and control institutions should establish a monitoring system
for adverse vaccination events, such as the vaccine advanced event reporting system
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(VAERS) in the United States [36], the advantage event following immunization (AEFI) in
China [37], and the Aus Vax Safety in Australia [38]. At the same time, information about
rare adverse events should be disseminated to providers, vaccine recipients, and the pub-
lic [39].

4.3. Strengthen the Role of Health Care Institutions and Improve the Confidence of Professionals

Healthcare institutions are generally considered to be authoritative and professional.
Healthcare professionals act as front-line workers for vaccination and play an important
role in enhancing public confidence in vaccines and accepting COVID-19 vaccines when
providing advice [40]. Therefore, the first step is to reassure healthcare professionals about
the safety and efficacy of vaccination and build confidence in COVID-19 vaccines among
healthcare professionals [41]. Meanwhile, healthcare professionals also need to keep
learning and master the relevant knowledge on COVID-19 vaccines and the countermeas-
ures of adverse reactions so that they can provide professional answers to the inquiries of
the vaccinated population and reduce the public’s hesitation and worry about vaccination
[42]. Healthcare institutions and professionals, as the direct contacts of the public for vac-
cination, are important sources of information in terms of public trust, and healthcare pro-
fessionals should actively encourage public vaccination, reduce public hesitancy through
communication and advocacy, support increased vaccination rates, and enhance public
trust [25,41,43].

4.4. Regulate the Orientation of Public Media Opinion and Strengthen the Credibility of Official
Media

While providing unprecedented communication and convenience for the public, so-
cial media have also become a major factor affecting the public’s health. Vaccination dis-
trust is not a new phenomenon. With the spread of the global COVID-19 pandemic, some
news about anti-vaccination and some disinformation spreading through social media has
weakened the public consensus on vaccination acceptance, posing great challenges to im-
proving vaccination rates [32,44]. Hence, governments and authorities need to release of-
ficial news timely, and the information must be objective, fair, accurate, and comprehen-
sive. At the same time, health institutions’ official accounts should be established on Fa-
cebook, Twitter, WeChat, Weibo, TikTok, and other mainstream information platforms to
release authoritative information and improve the credibility of official media [28]. Gov-
ernment social media can promote citizens’ active participation, provide timely infor-
mation about COVID-19 vaccines through official government media and disseminate
them widely on networks and platforms with high user volume, increase the public
awareness and recognition of COVID-19 vaccines, and through the active processing of
information, have a positive impact on citizens” participation in government social media
and prevent public panic and anxiety [45-47]. Social media users also need to rein in their
behavior, resist anti-vaccine content, and reduce the spread of misinformation [28]. Per-
haps, in this epidemic, the dissemination of information did not play a great role, and the
reasons behind vaccine distrust are complex and diverse. It may be due to the lack of
adequate information dissemination and the lack of response to the actual needs of the
public to some extent. It is also necessary to improve the autonomy of every citizen and
help them to not believe or spread rumors. Additionally, it is important to ensure that
incorrect information is not reported by official channels.

5. Summary

COVID-19 vaccines are a safe, effective, and economical measure to prevent, control,
and eliminate the spread of the coronavirus, but there are still various problems in in-
creasing the vaccination rate, and vaccine trust is considered to be the main factor affect-
ing COVID-19 vaccine uptake. Regarding the COVID-19 pandemic, improving the safety
and effectiveness of vaccines, improving the credibility of the authorities, supporting the
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role of healthcare institutions, improving public confidence in healthcare professionals,
and countering the misinformation in public media are the main measures necessary to
increase trust in vaccination against COVID-19.

Author Contributions: Conceptualization, J.F. and W.Q.; methodology, ]J.F. and X.W.; resources,
W.Q., AM,, and S.D,; data curation, J.F., H.D., and X.W.; writing —original draft preparation, J.F.
and W.Q.; writing—review and editing, X.W. H.D., and S.D.; supervision, A.M. and W.Q.; project
administration, J.F. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Wiersinga, W.J.; Rhodes, A.; Cheng, A.C.; Peacock, S.J.; Prescott, H.C. Pathophysiology, Transmission, Diagnosis, and Treat-
ment of Coronavirus Disease 2019 (COVID-19): A Review. JAMA 2020, 324, 782-793.

2. Fontanet, A.; Cauchemez, S. COVID-19 herd immunity: Where are we? Nat. Rev. Immunol. 2020, 20, 583-584.

3.  Sallam, M.; Al-Sanafi, M.; Sallam, M. A Global Map of COVID-19 Vaccine Acceptance Rates per Country: An Updated Concise
Narrative Review. |. Multidiscip. Healthc. 2022, 15, 21-45.

4.  Lazarus, ].V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.]J.; Rabin, K.; Kimball, S.; EI-Mohandes, A. A global survey of
potential acceptance of a COVID-19 vaccine. J. Nat. Med. 2021, 27, 225-228.

5. Rozek, L.S.; Jones, P.; Menon, A.; Hicken, A.; Apsley, S.; King, E.J. Understanding Vaccine Hesitancy in the Context of COVID-
19: The Role of Trust and Confidence in a Seventeen-Country Survey. Int. J. Public Health 2021, 66, 636255.

6. Larson, HJ,; Jarrett, C.; Eckersberger, E.; Smith, D.M.; Paterson, P. Understanding vaccine hesitancy around vaccines and
vaccination from a global perspective: A systematic review of published literature, 2007-2012. Vaccine 2014, 32, 2150-2159.

7. Macdonald, N.E. Vaccine hesitancy: Definition, scope and determinants. Vaccine 2015, 33, 4161-4164.

8.  Larson, H.J.,; Schulz, W.S.; Tucker, ].D.; Smith, D.M. Measuring vaccine confidence: Introducing a global vaccine confidence
index. PLoS Curr. 2015, 7, 1-29.

9.  Larson, HJ.; Clarke, RM.; Jarrett, C.; Eckersberger, E.; Levine, Z.; Schulz, W.S,; Paterson, P. Measuring trust in vaccination: A
systematic review. Hum. Vaccin. Immunother 2018, 14, 1599-1609.

10.  Schaffer Deroo, S.; Pudalov, N.J.; Fu, L.Y. Planning for a COVID-19 Vaccination Program. JAMA 2020, 323, 2458-2459.

11.  Burki, T. The online anti-vaccine movement in the age of COVID-19. Lancet Digit. Health 2020, 2, e504—e505.

12.  Pullan, S.; Dey, M. Vaccine hesitancy and anti-vaccination in the time of COVID-19: A Google Trends analysis. Vaccine 2021, 39,
1877-1881.

13.  Dubé, E.; Vivion, M.; Macdonald, N.E. Vaccine hesitancy, vaccine refusal and the anti-vaccine movement: Influence, impact and
implications. Expert Rev. Vaccines 2014, 14, 99-117

14. Kreps, S.; Prasad, S.; Brownstein, J.S.; Hswen, Y.; Garibaldi, B.T.; Zhang, B.; Kriner, D.L. Factors Associated With US Adults’
Likelihood of Accepting COVID-19 Vaccination. JAMA Netw. Open 2020, 3, e2025594.

15.  Zhou, M.; Qu, S.; Zhao, L.; Kong, N.; Campy, K.S.; Wang, S. Trust collapse caused by the Changsheng vaccine crisis in China.
Vaccine 2019, 37, 3419-3425.

16. Dong, D.; Xu, RH.; Wong, E.L.; Hung, C.T,; Feng, D.; Feng, Z.; Yeoh, E.K.; Wong, S.Y. Public preference for COVID-19 vaccines
in China: A discrete choice experiment. Health Expect. 2020, 23, 1543-1578.

17. The, L. Vaccine scandal and confidence crisis in China. Lancet 2018, 392, 360.

18. Sturgis, P.; Brunton-Smith, I.; Jackson, J. Trust in science, social consensus and vaccine confidence. Nat. Hum. Behav. 2021, 5,
1528-1534.

19. OECD. Trust in Government.Available online. https://www.oecd.org/gov/trust-in-government.htm (accessed on 25 April 2022).

20. Freeman, D.; Waite, F.; Rosebrock, L.; Petit, A.; Causier, C.; East, A.; Jenner, L.; Teale, A.L.; Carr, L.; Mulhall, S.; Bold, E.; Lambe,
S. Coronavirus conspiracy beliefs, mistrust, and compliance with government guidelines in England. Psychol. Med. 2022, 52,
251-263.

21. Palamenghi, L.; Barello, S.; Boccia, S.; Graffigna, G. Mistrust in biomedical research and vaccine hesitancy: The forefront chal-
lenge in the battle against COVID-19 in Italy. Eur. ]. Epidemiol. 2020, 35, 785-788.

22.  Quinn, S.C,; Parmer, J.; Freimuth, V.S,; Hilyard, K.M.; Musa, D.; Kim, K.H. Exploring communication, trust in government, and
vaccination intention later in the 2009 HIN1 pandemic: Results of a national survey. Biosecur. Bioterror. 2013, 11, 96-106

23. Dubé, E. Addressing vaccine hesitancy: The crucial role of healthcare providers. Clin. Microbiol. Infect. 2017, 23, 279-280.

24. Yaqub, O.; Castle-Clarke, S.; Sevdalis, N.; Chataway, J. Attitudes to vaccination: A critical review. Soc. Sci. Med. 2014, 112.1-11



Vaccines 2022, 10, 1214 6 of 6

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

Dror, A.A,; Eisenbach, N.; Taiber, S.; Morozov, N.G.; Mizrachi, M.; Zigron, A.; Srouji, S.; Sela, E. Vaccine hesitancy: The next
challenge in the fight against COVID-19. Eur. ]. Epidemiol. 2020, 35, 775-779.

Kwok, K.O,; Li, KK.; Wei, W.I; Tang, A.; Wong, S.Y.S,; Lee, S.S. Editor’s Choice: Influenza vaccine uptake, COVID-19 vac-
cination intention and vaccine hesitancy among nurses: A survey. Int. J. Nurs. Stud. 2021, 114, 103854.

Wang, K,; Wong, E.L.Y.; Ho, KF.; Cheung, AW.L.; Chan, E.Y.Y,; Yeoh, EK; Wong, S.Y.S. Intention of nurses to accept corona-
virus disease 2019 vaccination and change of intention to accept seasonal influenza vaccination during the coronavirus disease
2019 pandemic: A cross-sectional survey. Vaccine 2020, 38, 7049-7056.

Puri, N.; Coomes, E.A.; Haghbayan, H.; Gunaratne, K. Social media and vaccine hesitancy: New updates for the era of COVID-
19 and globalized infectious diseases. Hum. Vaccin. Immunother. 2020, 16, 2586-2593.

Daley, M.F.; Narwaney, K.J.; Shoup, J.A.; Wagner, N.M.; Glanz, ] M. Addressing Parents’ Vaccine Concerns: A Randomized
Trial of a Social Media Intervention. Am. J. Prev. Med. 2018, 55, 44-54.

Hou Z, Tong Y, DuF, Lu L, Zhao S, Yu K, Piatek SJ, Larson HJ, Lin L. Assessing COVID-19 Vaccine Hesitancy, Confidence,
and Public Engagement: A Global Social Listening Study. |. Med. Internet. Res. 2021, 23, e27632.

Faasse, K.; Chatman, C.J.; Martin, L.R. A comparison of language use in pro- and anti-vaccination comments in response to a
high profile Facebook post. Vaccine 2016, 34, 5808-5814.

Wilson, S.L.; Wiysonge, C. Social media and vaccine hesitancy. BM] Glob. Health 2020, 5, 1-7.

Wagner, A.L.; Huang, Z.; Ren, |; Laffoon, M.; Ji, M.; Pinckney, L.C.; Sun, X,; Prosser, L.A.; Boulton, M.L.; Zikmund-Fisher, B.].
Vaccine Hesitancy and Concerns About Vaccine Safety and Effectiveness in Shanghai, China. Am. J. Prev. Med. 2021, 60 (Suppl.
S1), S77-S86.

Kricorian, K.; Civen, R.; Equils, O. COVID-19 vaccine hesitancy: Misinformation and perceptions of vaccine safety. Hum. Vaccin.
Immunother. 2022, 18, 1950504.

Rosenthal, S.; Cummings, C.L. Influence of rapid COVID-19 vaccine development on vaccine hesitancy. Vaccine 2021, 39, 7625~
7632.

Shimabukuro, T.T.; Nguyen, M.; Martin, D.; DeStefano, F. Safety monitoring in the Vaccine Adverse Event Reporting System
(VAERS). Vaccine 2015, 33, 4398-4405.

Liu, D.; Wu, W.; Li, K;; Xu, D.; Ye, J.; Li, L.; Wang, H. Surveillance of adverse events following immunization in China: Past,
present, and future. Vaccine 2015, 33, 4041-4046.

Pillsbury A, Cashman P, Leeb A, Regan A, Westphal D, Snelling T, Blyth C, Crawford N, Wood N, Macartney K; AusVaxSafety,
surveillance team. Real-time safety surveillance of seasonal influenza vaccines in children, Australia, 2015. Euro. Surveill 2015,
20.

Rosenblum HG, Hadler SC, Moulia D, Shimabukuro TT, Su JR, Tepper NK, Ess KC, Woo EJ, Mba-Jonas A, Alimchandani M,
Nair N,; et al. Use of COVID-19 Vaccines After Reports of Adverse Events Among Adult Recipients of Janssen (Johnson &
Johnson) and mRNA COVID-19 Vaccines (Pfizer-BioNTech and Moderna): Update from the Advisory Committee on Immun-
ization Practices —United States, July 2021. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 1094-1099.

Karafillakis, E.; Dinca, I.; Apfel, F.; Cecconi, S.; Wiirz, A.; Takacs, J.; Suk, J.; Celentano, L.P.; Kramarz, P.; Larson, H.J. Vaccine
hesitancy among healthcare workers in Europe: A qualitative study. Vaccine 2016, 34, 5013-5020.

Paterson, P.; Meurice, F.; Stanberry, L.R.; Glismann, S.; Rosenthal, S.L.; Larson, H.]J. Vaccine hesitancy and healthcare providers.
Vaccine 2016, 34, 6700-6706.

Des Roches, A.; Graham, F.; Begin, P.; Paradis, L.; Gold, M. Evaluation of Adverse Reactions to Vaccines. J. Allergy Clin. Immunol.
Pract. 2021, 9, 3584-3597.

Ryan, J.; Malinga, T. Interventions for vaccine hesitancy. Curr. Opin. Immunol. 2021, 71, 89-91.

Broniatowski, D.A.; Jamison, A.M.; Qi, S.; AlKulaib, L.; Chen, T.; Benton, A.; Quinn, S.C.; Dredze, M. Weaponized Health Com-
munication: Twitter Bots and Russian Trolls Amplify the Vaccine Debate. Am. ]. Public Health 2018, 108, 1378-1384.

Chen, Q.; Min, C.; Zhang, W.; Ma, X,; Evans, R. Factors Driving Citizen Engagement With Government TikTok Accounts During
the COVID-19 Pandemic: Model Development and Analysis. J. Med. Internet Res. 2021, 23, e21463.

Chen, Q.; Min, C.; Zhang, W.; Wang, G.; Ma, X,; Evans, R. Unpacking the black box: How to promote citizen engagement
through government social media during the COVID-19 crisis. Comput. Human Behav. 2020, 110, 106380.

Yang, Y.; Deng, W.; Zhang, Y.; Mao, Z. Promoting Public Engagement during the COVID-19 Crisis: How Effective Is the Wuhan
Local Government’s Information Release? Int. |. Environ. Res. Public Health 2020;18(1):118.



