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COVID-19 infection has represented a major health plague worldwide since 2020, for which vaccination currently

appears to be the only efficacious strategy to achieve disease control. In this context, vaccine hesitancy (VH),

responsible for outbreaks and epidemics of other infectious diseases (i.e., measles) secondary to the drop of

immunized people under the herd immunity threshold [109], represents a major threat, deserving rapid

identification of predisposing factors, and targeted countermeasures. 
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1. Introduction

Vaccine hesitancy (VH), defined by the SAGE working group as “delay in acceptance or refusal of vaccination

despite availability of vaccination services” , has been recognized as a major threat to the effectiveness of this

public health strategy aimed at containing and eradicating infectious diseases, deserving inclusion among major

health concerns by the World Health Organization (WHO) in 2019 .

The potential consequences of VH are currently considered even more alarming because of the ongoing COVID-

19 pandemic, against which vaccination appears to be the most efficacious strategy. Indeed, in addition to the

considerable logistic and financial challenges implied in the organization of mass vaccination campaigns, VH could

significantly limit or delay vaccination spread, thus preventing the rapid achievement of immunization rates required

in the population (estimated at around 70% for COVID-19)  to fight the pandemic.

2. Anti-COVID19 Vaccine Acceptance Rate in the General
Population and in Specific Target Populations

2.1. General Population

According to the analysis performed in the general population, the lowest rates of vaccine confidence were found in

Hong Kong (4.2–38%), Middle East Area (Jordan and Kuwait, 29.4% and 36.8%, respectively ) followed by the

Democratic Republic of Congo (15.4%) . On the other hand, the highest acceptance rate (94.3%) was reported

in Malaysia .
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2.2.1. General Population

According to the analysis performed in the general population, the lowest rates of vaccine confidence were found in

Hong Kong (4.2–38%), Middle East Area (Jordan and Kuwait, 29.4% and 36.8%, respectively ) followed by the

Democratic Republic of Congo (15.4%) . On the other hand, the highest acceptance rate (94.3%) was reported

in Malaysia .

2.2.2. Specific Populations

In the group of HCWs, the lowest confidence rate (27.7%) was reported in the Democratic Republic of Congo ,

followed by the US (36%) , while the highest rate (96.2%) was reported in Asia (China, India, Republic of

Indonesia, Singapore, Vietnam and Bhutan) .

When considering patients affected by chronic diseases and caregivers, the lowest confidence rate was found

among American adults affected by substance use diseases (45%) , while the highest (85.6%) was reported in

elderly affected by chronic respiratory diseases .

Among university students, the lowest acceptance rate (34.9%) was found in Egypt , and the highest in the US

(98%) .

Gender distribution was analyzed in 84 (84%) studies, while 2 (2%) studies analyzed vaccine acceptance in the

female population and 14 (14%) studies did not report this data.

Finally, Skjefte et al. reported a confidence rate of 52% among pregnant women and of 75.8% among

parents/guardians in Australia .

2.2. Differences among WHO Regional Areas: General Population and HCWs

Most of the studies were conducted in the Region of the Americas (n = 35, 35%; 33 in the US; one in the US and

Canada, and one in Mexico), followed by the European Region (n = 31; 31%), the Western Pacific Region (n = 15;

15%), the Eastern Mediterranean Region (n = 7; 7%), the African Region (n = 3; 3%) and the Southeastern Asian

Region (n = 2; 2%). Finally, seven studies included patients from more than one region.

In the European Region, the confidence rate varied from 40.9% to 92.3% in the general population, and from

54.9% to 95.1% in HCWs .

In the Region of the Americas, vaccine confidence varied between 36% and 98% in the general population and

HCWs .

For the African Region, it was only identified by a study by Dinga et al. showing a confidence rate of 15.4% in the

general population , and another by Kabamba Nzaji et al. reporting an acceptance rate of 27.7% in HCWs .
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In the Eastern Mediterranean Region, confidence rate in the general population varied from 29.4% to 64.7% ;

no study focused on HCWs.

In the Western Pacific Region, the various studies reported confidence rates from 4.2% to 94.3% in the general

population ; a single study focusing on nurses showed a confidence rate of 40% .

According to the two studies available for the South Eastern Asian Region, confidence rates were 94.3% in HCWs

and 93.3% for the general population .

Studies including more than one Region showed confidence rates of 71.6–96.2% for HCWs, and of 71.5–80% for

the general population .

Acceptance rate distribution reported in the general population worldwide and in the European Countries is

depicted in Figure 1.
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Figure 1. Worldwide and European distribution of COVID-19 vaccine acceptance rates in the general population,

defined according to the most recent available data.

3. Global COVID-19 Vaccine Acceptance in Different
Populations

Largely variable rates of vaccine acceptance worldwide, in the general population, as well as in specific sub-

populations. 

3.1. Gender Distribution

In most of the selected studies females were more represented than males. A higher prevalence of VH for the

different vaccines has been widely reported in literature , and it has been hypothesized that this may be due to a

lower trust in the Institutions and in the scientific community, an important driver of VH, in women . With regards

to COVID-19, the higher prevalence of severe infections and death among males  could have increased male

risk perception and, subsequently, vaccine acceptance. At the same time, it has to be remarked that this study did

not show a clear correlation between the number of males included in the studies surveys and vaccine acceptance.

Therefore, several other factors might have influenced this relation.

3.2. Health Care Workers

Extremely variable vaccine confidence rates were reported among health care workers (HCWs). Following the

geographical distribution, the lowest rates were observed in the Democratic Republic of Congo (27.7%) and the US

(36.0%), and the highest (96.2%) in Eastern Asian countries (China, India, Republic of Indonesia, Singapore,

Vietnam, and Bhutan) . High rates of VH among HCWs are particularly alarming for their crucial role during

the SARS-CoV-2 pandemic, in terms of daily patient care but also health literacy promotion for the general

population. The wide range of confidence rates towards the COVID-19 vaccination found globally could be

explained considering the different roles and relation to the patients played by the different HCWs (e.g., physician,

nurse, pharmacist or clerical worker) . Indeed, HCWs involved in direct patient care were found to be more

confident, suggesting that an increased vaccine hesitancy could be related to a less direct contact with the patient

and, consequently, a reduced risk perception of COVID-19 associated morbidity . At the same time, the high

rates of VH reported even in HCWs directly involved in patient care  underlines the need of interventions

specifically addressed to this category of workers to increase their awareness towards the risk of unsuccessful

vaccine campaigns .

3.3. Patients Affected by Specific Diseases

Some studies showed a higher vaccine confidence rate in patients with chronic diseases as compared to the

general population, as might be expected (i.e., 80.9% and 84.5% in patients with multiple sclerosis from Portugal

and the US, respectively; or 85.6% in those with chronic respiratory diseases from UK), possibly secondary to the

[28]

[29]

[30]

[10][9][11]

[31]

[32]

[10]

[33]



COVID-19 Vaccine Acceptance in Populations | Encyclopedia.pub

https://encyclopedia.pub/entry/13140 5/10

perception of frailty towards severe disease and death , which is true especially for respiratory diseases 

and MS .

Other studies, focusing on oncologic (53.7%) and rheumatologic patients (54.9%), showed acceptance rates

similar to the general population living in the same countries. Remarkably, some subpopulations showed

particularly low acceptance rates, i.e., black adults with HIV (46%), people with drug addiction (45%), adults

undergoing chronic dialysis (49%), and, finally, SARS-CoV-2 positives. Patients who had already been infected by

the virus could possibly perceive themselves as immunized against COVID-19, independently from its variants,

thus reducing the perceived advantages associated with vaccination and the willingness to be vaccinated. In the

remaining categories, reluctance to accept a vaccine against COVID-19 might be due to the confounding effect of

low income and education, which have been shown to be risk factors for chronic kidney disease, substance abuse,

and HIV infection , or, finally, to the possible wariness of frail patients towards potential side effects of the

vaccines.

3.4. Surveys Administration Setting

Almost all surveys were conducted online, sending questionnaires via e-mail or using other social media. The

dissemination of these versatile information tools has undoubtedly facilitated and speeded up the data collection

process, especially during COVID-19 pandemics, in the targeted populations. On the other hand, their use could be

responsible for population selection bias, e.g., exclusion of the elderly, and problems in questionnaire

filling/misunderstandings, due to the lack/difficulty of interaction with researchers.

Finally, online platforms (in particular the new social media) are considered by some recent studies as carriers of

disbelief and skepticism about vaccines , potentially leading to higher rates of hesitancy in the average

users of these online platforms.

All these aspects could contribute to the variability of vaccine confidence rates.

3.5. Geographical Distribution

The prevalence of vaccine acceptance/refusal widely varied across countries and WHO Regions, supporting the

definition of VH given by the SAGE Group as “complex and context specific, varying across time, place and

vaccines” . This could be explained by the complex and unpredictable interaction of demographic, cultural, and

social factors, including previously mentioned demographic and educational ones, but also people’s confidence in

health and other governmental institutions, and, on the other hand, the tightness of governmental control on social

and information media.

The lowest acceptance rates among the general population were observed in Hong Kong, ranging from 4.2% to

38% depending on the type of vaccine evaluated in the study, and in the Democratic Republic of the Congo,

corresponding to 15.4%. These two countries present vastly different cultures and demographic features, but share
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a recent history of political instability that should be considered while examining VH rate under a socio-political

perspective.

Conversely, the highest rates were found in China (91.9%), Malaysia (94.3%), and Indonesia (93.3%). These

results could reflect a higher awareness toward the terrible consequences of SARS-CoV-2 virus diffusion, as these

Asian countries were among the first to be hit by the COVID-19 pandemic, and have consequent confidence in

vaccines.

The European Region was characterized by a very broad variability of vaccine acceptance rates, with the highest

rates reported in United Kingdom (82%), and the lowest in Italy (40.9%) and in France (53.7%), reflecting once

again the impact of cultural and sociodemographic heterogeneity of the examined geographical area on VH .

4. Conclusions

VH is a global and increasingly wide-spreading phenomenon. Nonetheless, remarkable differences in vaccine

acceptance rates can be observed across countries and subpopulations, supporting the underlying complex and

unpredictable interplay among demographic, geopolitical and cultural aspects, which are hard to be understood

and discriminated. At the same time, focused research aimed at formulating targeted strategies to improve vaccine

awareness, confidence and acceptance prevalence is of utmost importance.

Since communication, especially via social media, has been clearly demonstrated to play a pivotal role in

determining adherence to vaccination, these instruments should be better exploited by the governmental

institutions and the scientific community to increase people trust in the evidence-based rationale and rigorous

production process, as well as expected short and long-term benefits of universal vaccination for the ongoing

COVID-19 and potential future pandemics.

References

1. MacDonald, N.E. SAGE Working Group on Vaccine Hesitancy Vaccine Hesitancy: Definition,
Scope and Determinants. Vaccine 2015, 33, 4161–4164.

2. Ten Health Issues WHO Will Tackle This Year. Available online: https://www.who.int/news-
room/spotlight/ten-threats-to-global-health-in-2019 (accessed on 20 July 2021).

3. Britton, T.; Ball, F.; Trapman, P. A Mathematical Model Reveals the Influence of Population
Heterogeneity on Herd Immunity to SARS-CoV-2. Science 2020, 369, 846–849.

4. Al-Qerem, W.A.; Jarab, A.S. COVID-19 Vaccination Acceptance and Its Associated Factors
among a Middle Eastern Population. Front. Public Health 2021, 9, 632914.

[44]



COVID-19 Vaccine Acceptance in Populations | Encyclopedia.pub

https://encyclopedia.pub/entry/13140 7/10

5. Sallam, M.; Dababseh, D.; Eid, H.; Al-Mahzoum, K.; Al-Haidar, A.; Taim, D.; Yaseen, A.; Ababneh,
N.A.; Bakri, F.G.; Mahafzah, A. High Rates of COVID-19 Vaccine Hesitancy and Its Association
with Conspiracy Beliefs: A Study in Jordan and Kuwait among Other Arab Countries. Vaccines
2021, 9, 42.

6. Dinga, J.N.; Sinda, L.K.; Titanji, V.P.K. Assessment of Vaccine Hesitancy to a COVID-19 Vaccine
in Cameroonian Adults and Its Global Implication. Vaccines 2021, 9, 175.

7. Yu, Y.; Lau, J.T.F.; Lau, M.M.C.; Wong, M.C.S.; Chan, P.K.S. Understanding the Prevalence and
Associated Factors of Behavioral Intention of COVID-19 Vaccination Under Specific Scenarios
Combining Effectiveness, Safety, and Cost in the Hong Kong Chinese General Population. Int. J.
Health Policy Manag. 2021, 1–12.

8. Wong, L.P.; Alias, H.; Wong, P.-F.; Lee, H.Y.; AbuBakar, S. The Use of the Health Belief Model to
Assess Predictors of Intent to Receive the COVID-19 Vaccine and Willingness to Pay. Hum.
Vaccines Immunother. 2020, 16, 2204–2214.

9. Kabamba Nzaji, M.; Kabamba Ngombe, L.; Ngoie Mwamba, G.; Banza Ndala, D.B.; Mbidi Miema,
J.; Luhata Lungoyo, C.; Lora Mwimba, B.; Cikomola Mwana Bene, A.; Mukamba Musenga, E.
Acceptability of Vaccination Against COVID-19 Among Healthcare Workers in the Democratic
Republic of the Congo. POR 2020, 11, 103–109.

10. Shekhar, R.; Sheikh, A.B.; Upadhyay, S.; Singh, M.; Kottewar, S.; Mir, H.; Barrett, E.; Pal, S.
COVID-19 Vaccine Acceptance among Health Care Workers in the United States. Vaccines 2021,
9, 119.

11. Chew, N.W.S.; Cheong, C.; Kong, G.; Phua, K.; Ngiam, J.N.; Tan, B.Y.Q.; Wang, B.; Hao, F.; Tan,
W.; Han, X.; et al. An Asia-Pacific Study on Healthcare Workers’ Perceptions of, and Willingness
to Receive, the COVID-19 Vaccination. Int. J. Infect. Dis. 2021, 106, 52–60.

12. Mellis, A.M.; Kelly, B.C.; Potenza, M.N.; Hulsey, J.N. Trust in a COVID-19 Vaccine among People
with Substance Use Disorders. Drug Alcohol Depend. 2021, 220, 108519.

13. Williams, L.; Gallant, A.J.; Rasmussen, S.; Brown Nicholls, L.A.; Cogan, N.; Deakin, K.; Young, D.;
Flowers, P. Towards Intervention Development to Increase the Uptake of COVID-19 Vaccination
among Those at High Risk: Outlining Evidence-based and Theoretically Informed Future
Intervention Content. Br. J. Health Psychol. 2020, 25, 1039–1054.

14. Lucia, V.C.; Kelekar, A.; Afonso, N.M. COVID-19 Vaccine Hesitancy among Medical Students. J.
Public Health 2020, fdaa230.

15. Saied, S.M.; Saied, E.M.; Kabbash, I.A.; Abdo, S.A.E. Vaccine Hesitancy: Beliefs and Barriers
Associated with COVID-19 Vaccination among Egyptian Medical Students. J. Med. Virol. 2021,
93, 4280–4291.



COVID-19 Vaccine Acceptance in Populations | Encyclopedia.pub

https://encyclopedia.pub/entry/13140 8/10

16. Skjefte, M.; Ngirbabul, M.; Akeju, O.; Escudero, D.; Hernandez-Diaz, S.; Wyszynski, D.F.; Wu,
J.W. COVID-19 Vaccine Acceptance among Pregnant Women and Mothers of Young Children:
Results of a Survey in 16 Countries. Eur. J. Epidemiol. 2021, 36, 197–211.

17. Green, M.S.; Abdullah, R.; Vered, S.; Nitzan, D. A Study of Ethnic, Gender and Educational
Differences in Attitudes toward COVID-19 Vaccines in Israel—Implications for Vaccination
Implementation Policies. Isr. J. Health Policy Res. 2021, 10, 26.

18. Gerussi, V.; Peghin, M.; Palese, A.; Bressan, V.; Visintini, E.; Bontempo, G.; Graziano, E.; De
Martino, M.; Isola, M.; Tascini, C. Vaccine Hesitancy among Italian Patients Recovered from
COVID-19 Infection towards Influenza and Sars-Cov-2 Vaccination. Vaccines 2021, 9, 172.

19. Pastorino, R.; Villani, L.; Mariani, M.; Ricciardi, W.; Graffigna, G.; Boccia, S. Impact of COVID-19
Pandemic on Flu and COVID-19 Vaccination Intentions among University Students. Vaccines
2021, 9, 70.

20. Priori, R.; Pellegrino, G.; Colafrancesco, S.; Alessandri, C.; Ceccarelli, F.; Di Franco, M.; Riccieri,
V.; Scrivo, R.; Sili Scavalli, A.; Spinelli, F.R.; et al. SARS-CoV-2 Vaccine Hesitancy among
Patients with Rheumatic and Musculoskeletal Diseases: A Message for Rheumatologists. Ann.
Rheum. Dis. 2021, 80, 953–954.

21. Al-Mohaithef, M.; Padhi, B.K. Determinants of COVID-19 Vaccine Acceptance in Saudi Arabia: A
Web-Based National Survey. J. Multidiscip. Healthc. 2020, 13, 1657–1663.

22. Wang, K.; Wong, E.L.Y.; Ho, K.F.; Cheung, A.W.L.; Chan, E.Y.Y.; Yeoh, E.K.; Wong, S.Y.S.
Intention of Nurses to Accept Coronavirus 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.

23. Parajuli, J.; Mishra, P.; Sharma, S.; Bohora, K.B.; Rathour, P.S.; Joshi, J.; Kamar, S.B.; Pandey,
H.; Chaudhary, A. Knowledge and Attitude about COVID 19 among Health Care Workers Working
in Seti Provincial Hospital. J. Nepal Health Res. Counc. 2020, 18, 466–471.

24. Harapan, H.; Wagner, A.L.; Yufika, A.; Winardi, W.; Anwar, S.; Gan, A.K.; Setiawan, A.M.;
Rajamoorthy, Y.; Sofyan, H.; Mudatsir, M. Acceptance of a COVID-19 Vaccine in Southeast Asia:
A Cross-Sectional Study in Indonesia. Front. Public Health 2020, 8, 381.

25. Lazarus, J.V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.J.; Rabin, K.; Kimball, S.; El-
Mohandes, A. Author Correction: A Global Survey of Potential Acceptance of a COVID-19
Vaccine. Nat. Med. 2021, 27, 354.

26. Neumann-Böhme, S.; Varghese, N.E.; Sabat, I.; Barros, P.P.; Brouwer, W.; van Exel, J.;
Schreyögg, J.; Stargardt, T. 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, 977–982.



COVID-19 Vaccine Acceptance in Populations | Encyclopedia.pub

https://encyclopedia.pub/entry/13140 9/10

27. Verger, P.; Scronias, D.; Dauby, N.; Adedzi, K.A.; Gobert, C.; Bergeat, M.; Gagneur, A.; Dubé, E.
Attitudes of Healthcare Workers towards COVID-19 Vaccination: A Survey in France and French-
Speaking Parts of Belgium and Canada, 2020. Eurosurveillance 2021, 26, 2002047.

28. Razai, M.S.; Chaudhry, U.A.R.; Doerholt, K.; Bauld, L.; Majeed, A. Covid-19 Vaccination
Hesitancy. BMJ 2021, 373, n1138.

29. Larson, H.J.; Clarke, R.M.; 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.

30. Peckham, H.; de Gruijter, N.M.; Raine, C.; Radziszewska, A.; Ciurtin, C.; Wedderburn, L.R.;
Rosser, E.C.; Webb, K.; Deakin, C.T. Male Sex Identified by Global COVID-19 Meta-Analysis as a
Risk Factor for Death and ITU Admission. Nat. Commun. 2020, 11, 6317.

31. Paris, C.; Bénézit, F.; Geslin, M.; Polard, E.; Baldeyrou, M.; Turmel, V.; Tadié, É.; Garlantezec, R.;
Tattevin, P. COVID-19 Vaccine Hesitancy among Healthcare Workers. Infect. Dis. Now 2021, 51,
484–487.

32. Kuter, B.J.; Browne, S.; Momplaisir, F.M.; Feemster, K.A.; Shen, A.K.; Green-McKenzie, J.; Faig,
W.; Offit, P.A. Perspectives on the Receipt of a COVID-19 Vaccine: A Survey of Employees in Two
Large Hospitals in Philadelphia. Vaccine 2021, 39, 1693–1700.

33. Talbot, T.R.; Bradley, S.E.; Cosgrove, S.E.; Ruef, C.; Siegel, J.D.; Weber, D.J. Influenza
Vaccination of Healthcare Workers and Vaccine Allocation for Healthcare Workers during Vaccine
Shortages. Infect. Control. Hosp. Epidemiol. 2005, 26, 882–890.

34. Jordan, R.E.; Adab, P.; Cheng, K.K. Covid-19: Risk Factors for Severe Disease and Death. BMJ
2020, 368, m1198.

35. McGurnaghan, S.J.; Weir, A.; Bishop, J.; Kennedy, S.; Blackbourn, L.A.K.; McAllister, D.A.;
Hutchinson, S.; Caparrotta, T.M.; Mellor, J.; Jeyam, A.; et al. Risks of and Risk Factors for COVID-
19 Disease in People with Diabetes: A Cohort Study of the Total Population of Scotland. Lancet
Diabetes Endocrinol. 2021, 9, 82–93.

36. Gerayeli, F.V.; Milne, S.; Cheung, C.; Li, X.; Yang, C.W.T.; Tam, A.; Choi, L.H.; Bae, A.; Sin, D.D.
COPD and the Risk of Poor Outcomes in COVID-19: A Systematic Review and Meta-Analysis.
EClinicalMedicine 2021, 33, 100789.

37. Louapre, C.; Collongues, N.; Stankoff, B.; Giannesini, C.; Papeix, C.; Bensa, C.; Deschamps, R.;
Créange, A.; Wahab, A.; Pelletier, J.; et al. Clinical Characteristics and Outcomes in Patients with
Coronavirus Disease 2019 and Multiple Sclerosis. JAMA Neurol. 2020, 77, 1079.

38. Bello, A.K.; Peters, J.; Rigby, J.; Rahman, A.A.; El Nahas, M. Socioeconomic Status and Chronic
Kidney Disease at Presentation to a Renal Service in the United Kingdom. Clin. J. Am. Soc.
Nephrol 2008, 3, 1316–1323.



COVID-19 Vaccine Acceptance in Populations | Encyclopedia.pub

https://encyclopedia.pub/entry/13140 10/10

39. Patrick, M.E.; Wightman, P.; Schoeni, R.F.; Schulenberg, J.E. Socioeconomic Status and
Substance Use among Young Adults: A Comparison across Constructs and Drugs. J. Stud.
Alcohol Drugs 2012, 73, 772–782.

40. Economically Disadvantaged, HIV by Group, HIV/AIDS, CDC. Available online:
https://www.cdc.gov/hiv/group/poverty.html (accessed on 20 July 2021).

41. Gori, D.; Reno, C.; Remondini, D.; Durazzi, F.; Fantini, M.P. Are We Ready for the Arrival of the
New COVID-19 Vaccinations? Great Promises and Unknown Challenges Still to Come. Vaccines
2021, 9, 173.

42. Gori, D.; Montalti, M.; Guaraldi, F. Mass Immunization and Vaccine Hesitancy in Children and
Their Families: A Long and Winding Road Ahead to Address without a Second Thought. Vaccines
2021, 9, 752.

43. Piltch-Loeb, R.; Savoia, E.; Goldberg, B.; Hughes, B.; Verhey, T.; Kayyem, J.; Miller-Idriss, C.;
Testa, M. Examining the Effect of Information Channel on COVID-19 Vaccine Acceptance. PLoS
ONE 2021, 16, e0251095.

44. Callaghan, T.; Moghtaderi, A.; Lueck, J.A.; Hotez, P.; Strych, U.; Dor, A.; Fowler, E.F.; Motta, M.
Correlates and Disparities of Intention to Vaccinate against COVID-19. Soc. Sci. Med. 2021, 272,
113638.

Retrieved from https://encyclopedia.pub/entry/history/show/30927


