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Abstract 

The effectiveness of the vaccines, as well as global distribution and intervention strategies in order to 

deal with vaccine hesitancy, remain a challenge in both developing and developed countries. Even 

though several COVID-19 vaccines are used globally in population-wide vaccination campaigns, it 

has been difficult to achieve population-wide immunity. This paper examines select factors within 

and between nations that have hampered the ability to achieve this level of immunity, including 

inequalities in production and distribution among low-, middle- and high-income countries and 

suggests some possible solutions or policies to address global vaccine hesitancy and the unequal 

distribution of COVID-19 vaccines. The allocation of COVID-19 vaccines should be based on ethical 

principles to ensure fair and timely administration. Better health education and communication, as 

well as planning and equitable vaccine allocation strategies, should be carried out by public health 

policymakers and stakeholders. A globally coordinated strategy that tackles vaccine inequity may 

reduce hospitalization and death rates, promote vaccine-induced population-wide immunity, and 

curb the spread of SARS-CoV-2 before the onset of new SARS-CoV-2 strains that might render 

ongoing mass vaccination campaigns ineffective. 

 

Take-home message: Equity in the distribution and interventions of COVID-19 vaccination remains 

a challenge and may be decisive to reach the goals of COVID-19 mass vaccination campaigns. 

Keywords: COVID-19; distribution; ethics; equitable allocation; health policies; inequalities; SARS-CoV-2; 

misinformation, supply chain; vaccine hesitancy. 

Cite this paper as: Chirico F, Teixeira da Silva JA, Sharun K, Tsigaris P. Global COVID-19 vaccine 

inequality: An overview of critical factor and possible solutions. J Health Soc Sci. 2022;7(3):267–282. 

Doi: 10.19204/20222/GLBL3 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

268 

 

Received: 05 August 2022; Accepted: 02 September 2022; Published: 15 September 2022 

 

INTRODUCTION 

As the world approaches the three-year mark since SARS-CoV-2 was initially identified on 

January 7, 2020, the continued rapid spread of variants of this virus is evidence of the impact of the 

Coronavirus disease 2019 (COVID-19) pandemic on the global population. To date (August 16, 2022), 

SARS-CoV-2 has infected 596 million individuals globally and caused 6.46 million deaths [1]. The 

pandemic has stressed healthcare systems in many countries [2,3]. Lockdown strategies, social 

isolation, and quarantine measures [2,4,5], in combination with new therapies, including oxygen 

therapy, anticoagulation therapy, steroids, antivirals, or immunosupressive drugs on special 

indications, have been helpful in curbing the letality and, partially, the contagion [6]. The bulk of 

efforts to date has focused on vaccines, which are currently the most effective weapon against 

transmission and disease caused by existing strains of the SARS-CoV-2 virus [7]. 

Early in 2021, wealthy nations initiated COVID-19 mass vaccination campaigns after the World 

Health Organization (WHO) released recommendations for implementing a mass vaccination 

campaign against COVID-19 [8]. Such a complex campaign requires careful design and 

implementation strategies and also depends on the ability of nations to carry out such mass events, 

although experience and knowledge gained from previous vaccination campaigns may increase its 

likelihood of success [9]. 

All COVID-19 vaccines that received WHO emergency use authorization (EUA) status passed 

through randomized clinical trials to test their quality, safety, and efficacy [10]. Even though vaccines 

offer protection against severe disease, hospitalization, and deaths, the longitudinal assessment of 

vaccine participants is critical because it provides information on whether vaccination can achieve 

long-lasting immunity [11]. A recent study published in JAMA found that individuals vaccinated 

with three doses of mRNA vaccine were more protected than unvaccinated or vaccinated individuals 

with two doses against both the Omicron and Delta variants [12]. In another study, a fourth dose of 

the BNT162b2 vaccine effectively reduced the short-term risk of COVID-19-related outcomes among 

persons who had received a third dose at least 4 months earlier [13]. 

Given that an effective vaccine should confer long-term protection, be cost-effective, counteract 

a waning natural immune response, and be adaptable to new variants, a pan-coronavirus vaccine 

should be developed in the future [14]. Although vaccinated individuals may have lower viral loads 

or a more rapid viral decline and thus perhaps less potential for onward transmission [15,16], it 

cannot be excluded that vaccinated individuals spread the virus [17,18], while unvaccinated people 

may facilitate the emergence of new SARS-CoV-2 mutations [19–21]. During a mass vaccination 

campaign, a limited number of COVID-19 carriers, either asymptomatic or symptomatic, may be 

responsible for a high proportion of cases (i.e., “super-spreaders”), so their identification is key for 

the success of strategies against the virus [22]. On the other hand, some have claimed that COVID-19 

vaccines are very unlikely to result in a state of population-worldwide immunity since the onset of 

new variants of concern remains very likely, so effective COVID-19 vaccines will be a future 

determinant for learning to live with the virus [23]. Recently, Koelle et al. argued that SARS-CoV-2 

may become an endemic pathogen in the human population with a higher transmissibility in the 

population, thus vaccinations might make the COVID-19 infection less severe in terms of health 

impact [24]. 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

269 

 

However, differences between natural and vaccine-induced immunity responses remain still 

poorly understood, including if they offer strong protection against new SARS-CoV-2 variants or if 

permanent immunity can be induced [25]. For this reason, non-pharmaceutical interventions, 

including social distancing, quarantine, as well as testing and contact-tracing strategies, should be 

followed during a mass vaccination campaign and until the end of the COVID-19 pandemic [4,18,26]. 

Furthermore, heterogeneity in vaccination responses might not generate robust antibody responses 

in some individuals, including those who are immunodepressed [27]. For this reason, a mass 

vaccination campaign, by reaching population-worldwide immunity, may effectively contribute to 

protect the most vulnerable categories of the populace. 

Yet, this ambitious objective may be hampered by some critical factors within and between 

nations, which this paper attempts to address. First, there are challenges related to the large-scale 

manufacturing of vaccines and the supply chain [28]. Second, priorities in the distribution of vaccines 

within nations must be addressed [29]. Third, misinformation and vaccine hesitancy within nations 

hamper the achievement of population-wide immunity [30]. Finally, vaccine inequity across nations 

may provide only short-term benefits to high-income countries (HICs) [31,32]. Although there are 

strong arguments for a more equitable distribution of vaccines globally, it is important to note that 

rich nations seem to have suffered the most in tems of costs of premature mortality from the 

pandemic [33]. Testing and early policy enactments will save lives and reduce the transmission rate 

especially in the absence of a vaccination campaign [34]. Extreme vaccine inequity and injustice are 

not only moral failures that have a negative impact on economic and human rights [35], they can 

make the objective of reaching population-worldwide immunity difficult because COVID-19 

transmission is borderless and global [32], and because SARS-CoV-2 may become endemic [36], 

despite the emergence of new variants. As stated by the WHO Director, the unequal distribution of 

vaccines is not only a moral failure but is “an epidemiological failure, which is creating the ideal 

conditions for new variants to emerge” [37]. 

Global vaccination coverage depends on the capacity of countries to manufacture cost-effective 

vaccines and to export large vaccine consignments worldwide [38] because only HICs have their own 

advanced vaccine-producing resources. An exception to this is India, a lower middle-income country 

that is also considered as the “vaccine manufacturing hub of the world" due to their ability to 

manufacture large consignments of vaccines at low cost [38,39]. This capacity requires a global 

cooperation mechanism that supports fair vaccine allocation and ensures equitable distribution, 

which are key to overcoming health inequity and disparities between low-income countries (LICs) 

and HICs [40], and even between different groups or races within the same population [41]. 

The aim of this paper is to provide an overview of some of the main challenges that have been 

faced during global mass vaccination campaigns against COVID-19, primarily covering limitations 

to large-scale manufacturing and distribution of COVID-19 vaccines and, more briefly, 

misinformation and vaccine hesitancy, and possible solutions. These findings might be useful for 

global public health stakeholders to promote better global cooperation and equality in distribution 

and access to current or future COVID-19 vaccines. 
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DISCUSSION 

Large-scale manufacturing of vaccines, intellectual property, and supply chain challenges 

Unless a very high percentage of the worldwide population gains population-wide immunity, 

as high as 90% [42], which can only be achieved through mass vaccinations, COVID-19 will continue 

to be a medical challenge [43]. However, vaccination should prevent the onset of severe disease in 

vaccinated individuals, easing the burden on healthcare systems [44]. To achieve this goal, the large-

scale production and distribution of vaccines is needed, although there are logistic limitations in 

manufacturing, distribution, and regulation, which collectively cause delays [45]. 

Since November 2020, when mass vaccination campaigns started, China produced the most 

vaccines (4.95 billion), second was the EU (2.46 billion), followed by India (1.81 billion) and the US 

(1.13 billion), with a total of 11.72 billion as of January 31, 2022 [46]. This confirms that large-scale 

production accelerated and that by the end of 2021, production was close to what was expected, 

reaching 12 billion doses, enough to vaccinate the world population with one dose [46]. IFPMA (2021) 

also expected this to double to 24 billion by mid-2022 [46]. However, vaccine production in LICs is 

absent, and LICs tend to rely on donations from HICs, which want first to secure their population to 

be fully vaccinated with booster shots, while LICs depend on the charity of HICs [47]. Hence, the 

large-scale production of vaccines is not a challenge. Rather, the challenge is to establish production 

facilities in LICs so that their populations do not rely on donations by HICs to be vaccinated. 

An important challenge to global vaccine equity and production is intellectual property since 

pharmaceutical companies welcome any interested company and country to license their intellectual 

property for COVID-19 vaccines. Most LICs lack vaccine-producing resources, including health 

policies and planning capacity, as well as vaccinologists, organized laboratories, industries for 

research and development, and government funding [48]. In countries such as Nepal, Buthan, 

Pakistan, and Afghanistan, it is difficult to physically reach rural populations, and this poses many 

challenges to vaccine campaigners and staff when distributing vaccines, while the situation may be 

worse in conflict-affected or war-torn zones [48], including in Ukraine caused by the ongoing Russo-

Ukrainian war [49]. 

In a summit of European Union (EU) and African Union nations, it was revealed that Egypt, 

Kenya, Nigeria, Senegal, South Africa, and Tunisia obtained intellectual property rights to produce 

mRNA vaccines, signaling the reduction in worldwide inequality of vaccine distribution [50]. 

However, this does not necessarily imply that rights to patents have been waived. 

Supply chain challenges include few vaccine manufacturing firms not located in LICs, 

coordination in the distribution of vaccines within and between countries, insufficient vaccine 

monitoring bodies, costs and financial support issues with LICs, and temperature storage 

requirements [51]. Expanding on the storage temperature requirements, the low-cost manufacturing 

technology used for the Oxford COVID-19 vaccine candidate, ChAdOx1 nCoV-19, requires “normal 

refrigeration temperatures” compared to the supercooling storage requirement of the Pfizer-

BioNTech vaccine, resulting in a lower price per dose of the former [38]. As another example, the 

Sinopharm product (Sinovac-CoronaVac), which is less effective than mRNA vaccines [52,53], has 

easy storage requirements, making it suitable for low-resource settings, and it also has a vial monitor 

that indicates to healthcare workers (HCWs) when the vaccine has been exposed to heat and thus 

cannot be safe [54]. 
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Addressing priorities in the distribution of vaccines within nations 

Prioritizing access to a vaccine for specific categories of the population is needed, for example, 

HCWs, as the first line of defense to prevent direct harm and avoid the spread of SARS-CoV-2 from 

healthcare facilities to vulnerable patients [55–57]. HCWs represent a case of perfect ethical 

convergence due to their deontological and utilitarian considerations [58]. 

When vaccine supply is limited, consideration is given to specific groups or settings that may 

have a high risk of exposure to SARS-CoV-2 [59]. In the COVID-19 pandemic, individual 

vulnerability, as well as occupational risk factors, may constitute guidance for promoting vaccination 

campaigns, including in workplaces [57,60,61]. Workplaces may represent an opportunity for 

workplace health promotion programs targeted to the educational level of workers in order to 

increase vaccine confidence and tackle misinformation and fake news [62]. Such programs should be 

carried out by employers, supported by occupational physicians, and built on evidence-based and 

trusted information to ensure that as many workers as possible are vaccinated [63]. This is an example 

of effective collaboration between occupational and public health stakeholders [62,64]. 

 In the future, clinical and serological tests, as well as “frailty” (i.e., immunosuppressed 

individuals), should be considered by health policies to prioritize populations at greatest risk to 

create fair vaccine-allocation systems [65–68]. Generally, the first targets to be tested should be high-

risk categories such as patients, the elderly, and HCWs at hospitals, followed by asymptomatic 

people in infected local areas. The third group should be those in hospitals, including essential 

workers [56,69]. 

Furthermore, during the pandemic, racial and ethnic minority communities experienced a high 

economic and health burden from the COVID-19 pandemic [70]. This confirms the need to ensure 

equitable access to COVID-19 vaccination in African American and Latino adults in the US, who tend 

to show high levels of vaccine hesitancy [71]. Information about, and access to, vaccines are also 

needed in underrepresented strata of the population, such as refugees and migrants, which tend to 

be irregular and undocumented groups [72]. A relevant barrier to vaccine acceptance within minority 

groups is the lack of trust of governments, pharmaceutical companies, and the process of vaccine 

development [73]. In the US and the UK, systemic racism and structural inequalities are claimed to 

be high within ethnic minorities, hampering vaccine uptake, so eradicating racism and providing 

information to religious leaders are tools to improving vaccine uptake [74]. 

Addressing vaccine hesitancy and misinformation within nations 

Members of the public may sometimes witness confusing or conflicting information by scientists 

and/or media about COVID-19 vaccines, and the spread of misinformation may increase vaccine 

hesitancy and hinder the effective control of COVID-19 [75]. During the current COVID-19 pandemic, 

evidence-based research should serve as the basis to inform the decisions of stakeholders and 

policymakers, but disagreements among healthcare professionals [76], media spreading fear and 

uncertainty about the side-effects of COVID-19 vaccines [77,78], and poorly vetted or low-quality 

literature [79] may promote vaccine hesitancy in populations. 

Predictors of lower vaccine acceptance in LICs were lower education and socio-economic status, 

suggesting that exposure to misinformation about COVID-19 vaccines and public concerns over the 

safety of vaccines may contribute to lower acceptance rates [80]. In HICs, the most relevant predictors 

of vaccine hesitancy were vaccination conspiracy beliefs, paranoid concerns about the pandemic, 
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COVID-19 anxiety, high-perceived risk of infection, low perceived social rank, lower income, and 

lower age [81]. 

If a large sector of society is skeptical [82] and includes anti-vaccination views, even among 

HCWs, such as nurses [83], then in such a case, a mass vaccination campaign will not succeed in 

achieving population-wide immunity [84]. Rather, the desire or intent to obtain the COVID-19 

vaccine is offset by concerns about its side effects [85]. 

One way to stimulate skeptics who are afraid of the risks and those who cannot afford vaccines 

is to use a “carrot”, and pay them to be vaccinated to compensate them for the risk they take [86]. An 

alternative method is to use a “stick” and deprive them from social and commercial activities, such 

as the use of a vaccine passport [87,88]. Both methods have been used with some success, but skeptics 

remain, even with carrots or sticks. 

Since “erosion of public trust and a sense of helplessness” is the perfect mix of conditions for 

spreading “harmful misinformation that begins a vicious circle”, vaccine education campaigns 

should enlist cultural leaders outside of traditional medical and public health communities as 

vaccination proponents [89]. To this end, research ethics committees could be a forum among 

scientists, editors, and policymakers for shared solutions to address vaccine hesitancy, fake news and 

misinformation [90,91]. 

Addressing priorities in the distribution of vaccines across nations 

Concerns about prioritization and equitable distribution are raised not only within a nation but 

across nations [92,93]. Currently, HICs are focusing on booster doses rather than immunizing LICs, 

which are currently struggling to provide a first dose to their populations. The COVID-19 Vaccine 

Global Access (COVAX) scheme, which is run by the Vaccine Alliance (GAVI), the Coalition for 

Epidemic Preparedness Innovations (CEPI), and WHO is expected to support fair vaccine allocation 

under a distributive scheme in which COVID-19 vaccines should be made available globally [40]. As 

of August 4, 2022, the US and EU donated the most doses to COVAX, including those shipped to 

recipient countries by COVAX. Total doses shipped by COVAX to a recipient country and donated 

to COVAX are 1.4651 billion, but if these include new levels announced but not yet donated, the total 

increases to 2.3042 billion [94]. In comparison, booster doses as of July 28, 2022 are 2.2568 billion, 

82.4% of which have been administered to the citizens of HICs and upper middle-income countries 

(Tables 1, 2). 

 

Table 1. COVID-19 vaccine doses administered and cases by income group (Retrieved: August 4, 2022). 

 

Sources: Our World in Data at https://ourworldindata.org/covid-vaccinations. All income groups data are from July 28 2022 except for low 

income nations which is from July 19 2022. For a list of countries by income group classification see: 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups 

Income group 

Total  

vaccinations  

(in millions) %  

Population, 

(in millions) 

Vaccines 

per 100 

people 

Cumulative  

cases  

(in millions) % 

New 

cases % 

High income nations 2,541.0 20.6% 1241.37 205 344.1 59.9% 869,415 82.8% 

Upper middle income 5,271.8 42.7% 2501.43 211 136.0 23.7% 142,982 13.6% 

Lower middle income 4,321.5 35.0% 3363.20 128 92.8 16.1% 36,355 3.5% 

Low income nations 200.0 1.6% 701.93 28 1.9 0.3% 984 0.1% 

World 12,334.4 100.0% 7909.30 156 574.9 100.0% 1,049,722 100.0% 
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Table 2. People vaccinated and booster administered by income group (updated: August 4, 2022). 

 

 

 

 

 

 

 

 

 

Sources: https://ourworldindata.org/covid-vaccinations. All income groups data are from July 28 2022 except for low 

income nations which is from July 19 2022 

 

Had the 2.257 billion booster doses been supplied to LICs, the inequality between rich and poor 

would diminish significantly. In HICs, where vaccination programs are at an advanced stage, much 

attention is paid to waning immunity [53]. In contrast, in LICs, two-dose coverage in the unvaccinated 

may have a greater effect than booster doses in fully vaccinated people at low risk of severe diseases 

[95]. 

Despite these unprecedented efforts, as well as the administration of 12.33 billion shots as of July 

28, 2022 worldwide, allowing 67% of the global population to receive at least one shot, although 

country-based population coverage varies widely (Tables 1,2) [96]. There are still huge disparities 

between rich and poorer nations. Most of the COVID-19 vaccine doses have been administered to 

HICs and upper middle-income nations, and as of July 28, 2022, only 1.6% of the total vaccinations 

have been received to people in LICs, and only 2.3% of those fully vaccinated are from LICs (Tables 

1,2) [94,96]. Disparities can also be observed by continents and, in particular, the rich northern versus 

poorer southern hemisphere (Table 3). 

 

Table 3. People vaccinated and booster administered by continent (updated: Feb 17, 2022). 

Continent 
Total  

cases 

Total  

deaths 

Total  

vaccines 

People 

vaccinated 

People  

fully  

vaccinated 

Total 

boosters 

New  

Vaccines 
Pop 

%  

Vaccinated 

%  

fully  

vaccinated 

Africa 12.3 0.26 595.3 367.1 288.7 34.9 0.07 1,392.4 26.4% 20.7% 

Asia 164.2 1.45 8,409.8 3,579.4 3,344.6 1,437.0 6.73 4,693.2 76.3% 71.3% 

Europe 217.1 1.88 1,307.5 516.0 494.0 314.4 0.42 748.7 68.9% 66.0% 

North America 108.1 1.48 1,037.7 441.1 382.6 230.8 0.16 596.3 74.0% 64.2% 

Oceania 11.3 0.02 74.5 29.0 27.8 17.6 0.03 44.5 65.3% 62.6% 

South America 62.0 1.31 909.5 368.9 331.1 222.0 0.22 434.0 85.0% 76.3% 

World 574.9 6.40 12,334.4 5,301.7 4,868.8 2,256.8 7.63 7,909.3 67.0% 61.6% 

All continent data are from July 28 2022 at : https://ourworldindata.org/covid-vaccinations (expressed in millions)  

 

Several countries procured early stocks of COVID-19 vaccines, hindering the availability of a 

vaccine to LICs in terms of supply in coming years and affordability in terms of paying for the 

vaccines [97]. Rich nations have pre-emptively secured millions of vaccine doses from 

pharmaceutical companies, while the African continent has limited capacity for vaccine 

manufacturing, even in countries such as South Africa [45,98]. To ensure the fair and timely 

distribution and administration of COVID-19 vaccines, allocation should be based on ethical 

principles of a public health policy that is coordinated in a global way to avoid differences between 

rich and poor nations [99], to allow global mass immunization to become a reality, with the ultimate 

Income group 

Total  

vaccinations  

(in millions) 

People 

Vaccinated 

(in millions)  

People fully 

vaccinated 

(in millions) 

In 

percent 

Total booster 

doses 

(in millions) 

In 

percent 

High income nations 2,541.0 974.3 913.2 18.8% 675.1 29.9% 

Upper middle income 5,271.8 2,087.2 1,973.8 40.5% 1,184.0 52.5% 

Lower middle income 4,321.5 2,100.7 1,868.6 38.4% 388.9 17.2% 

Low income nations 200.0 139.4 113.2 2.3% 8.7 0.4% 

World 12,334.4 5,301.7 4,868.8 100.0% 2,256.8 100.0% 
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goal of controlling SARS-CoV-2 [100]. 

Ensuring equitable access to COVID-19 vaccines has become more challenging in the present 

scenario, especially when rich nations are focusing on providing booster doses to fully vaccinated 

individuals to boost their immunity [101]. For this reason, WHO warned countries to balance their 

public health benefits of vaccine booster programs with global equity in vaccine doses needed to 

address the pandemic’s impact [102]. Another factor that should be considered to ensure access to 

COVID-19 vaccines by vulnerable communities is strategic deployment based on the risk of 

resurgence and severity at the district level [103], especially in areas with low rates of vaccination. 

However, many open questions remain on the changing epidemiology of COVID-19 that may be 

answered in coming years [24]. 

CONCLUSION 

Possible solutions or policies to address global vaccine hesitancy and the equal distribution of 

COVID-19 vaccines 

In the context of current mass vaccination campaigns against COVID-19, vaccine effectiveness 

in high-risk and vulnerable groups, misinformation and vaccine hesitancy, and the global and equal 

distribution of vaccines are the main challenges for global public health policymakers and 

stakeholders. 

First, global production and distribution of vaccines should be ensured in an equal and 

justifiable way so that immunity and protection against the virus is optimum and persistent for the 

entire population, especially vulnerable individuals at high risk of hospitalization and death [104]. 

Second, policy- and decision-makers should be equipped with epidemiological tools that can 

allow them to estimate the prevalence of SARS-CoV-2 because some vaccines might be less effective 

or ineffective against new variants [10,21,30]. An analysis of available resources (vaccinations and 

equipment), epidemiological data (e.g., the prevalence of natural protection in local communities), 

key categories at risk of infection and complications should be considered to prioritize the order of 

vaccination, so a risk assessment analysis should play a central role within national vaccination 

programs [105]. 

Compounding these limitations, excessive debate among scientists on this topic in the media and 

on social media might confuse the public and be dangerous due to contrarian views, some 

opinionated, others evidence-based. Thus, to temper expectations, an evidence-based, unbiased, and 

data-driven approach supported by solid peer-reviewed and critically assessed scientific papers is 

needed with an open data sharing approach [77,106]. Members of the public also need to be vigilant 

of fraudulent schemes and scams, such as the illegal sale of vaccines or false products, such as tests 

and treatments [107]. 

Finally, another challenge for policymakers covered in this paper is their global distribution and 

administration, especially in LICs. International cooperation is, therefore crucial for effective vaccine 

production and distribution in order to contain the COVID-19 pandemic globally. While some might 

argue that vaccines should be allocated equitably among all countries, others might claim that it is 

proper for governments to prioritize vaccines nationally, but this inequality in vaccine distribution 

may leave exposed groups (e.g., HCWs) and high-risk individuals vulnerable [108]. Therefore, the 

accessibility of COVID-19 vaccines should be guaranteed not only in LICs but also in poor, 

marginalized and vulnerable individuals within nations, including in HICs [109]. Absent such 
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caution, this pandemic will only exacerbate pre-existing health and socio-economic disparities 

[110,111]. 

The provision of equitable vaccine access to global citizens should not be considered a limitation 

in the ongoing pandemic. A new international treaty, which will “foster a comprehensive, multi-

sectoral approach to strengthen national, regional and global capacities and resilience to future 

pandemics”, is already underway for future pandemic preparedness and response [112–114]. 

However, the present scenario requires a different approach and could require vaccine 

manufacturers to align with the principles of the “Doha declaration on the TRIPS Agreement and 

Public Health” for granting intellectual property waivers [115]. This would enable the rapid scale-up 

of vaccine production as well as distribution. 

The ability to address vaccine hesitancy and promote global and accessible production and 

distribution of COVID-19 vaccines are important public health interventions that occupational and 

public health stakeholders need to consider in order to increase vaccine uptake, attempt to reduce 

vaccine hesitancy and contribute to stable healthcare systems. 

 

Author Contributions: All authors contributed equally to the study conception and design, manuscript edits, 

and read and approved the final manuscript. 

Funding: None 

Acknowledgments: None 

Conflicts of Interest: None 

Data Availability Statement: Some or all data and models that support the findings of this study are available 

from the corresponding author upon reasonable request.  

Publisher’s Note: Edizioni FS stays neutral with regard to jurisdictional claims in published maps and 

institutional affiliations. 

 

References 

1. Worldmeters. 2022. COVID-19 coronavirus pandemic [cited 2022 August 16]. Available from: 

https://www.worldometers.info/coronavirus/. 

2. Chirico F, Nucera G, Szarpak L. COVID-19 mortality in Italy: The first wave was more severe and 

deadly, but only in Lombardy region. J Infect. 2021;83(1):e16. Doi: 10.1016/j.jinf.2021.05.006. 

3. Magnavita N, Chirico F, Sacco A. COVID-19: from hospitals to courts. Lancet. 2021;397(10284):1542. 

Doi: 10.1016/s0140-6736(21)00472-4. 

4. Zhong L. A dynamic pandemic model evaluating reopening strategies amid COVID-19. PLoS One. 

2021;16(3):e0248302. Doi: 10.1371/journal.pone.0248302. 

5. Chirico F, Sacco A, Nucera G, Magnavita N. Coronavirus disease 2019: the second wave in Italy. J 

Health Res. 2021;35(4):359–363. Doi: 10.1108/JHR-10-2020-0514. 

6. Mølhave M, Agergaard J, Wejse C. Clinical management of COVID-19 patients - An update. Semin 

Nucl Med. 2022;52(1):4–10. Doi: 10.1053/j.semnuclmed.2021.06.004. 

7. Asselah T, Durantel D, Pasmant E, Lau G, Schinazi RF. COVID-19: Discovery, diagnostics and drug 

development. J Hepatol. 2021;74:168–184. Doi: 10.1016/j.jhep.2020.09.031. 

8. WHO. 2020. Guidance on developing a national deployment and vaccination plan for COVID-19 

vaccines [cited 2022 Aug 16]. Available from: https://www.who.int/publications/i/item/WHO-2019-

nCoV-Vaccine_deployment-2020.1. 

9. Moreland A, Gillezeau C, Alpert N, Taioli E. Assessing influenza vaccination success to inform 

COVID-19 vaccination campaign. J Med Virol. 2022;94(3):918–925. Doi: 10.1002/jmv.27368. 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

276 

 

10. Chirico F, Teixeira da Silva JA, Tsigaris P, Sharun K. Safety and effectiveness of COVID-19 vaccines: A 

narrative review. Indian J Med Res 2022;155(1):91–104. Doi: 10.4103/ijmr.IJMR_474_21. 

11. Jackson LA, Anderson EJ, Rouphael NG, Roberts PC, Makhene M, Coler RN, et al. An mRNA vaccine 

against SARS-CoV-2 — preliminary report. N Engl J Med. 2020;383:1920–1931. Doi: 

10.1056/NEJMoa2022483. 

12. Accorsi EK, Britton A, Fleming-Dutra KE, Smith ZR, Shang N, Derado G,et al. Association between 3 

doses of mRNA COVID-19 vaccine and symptomatic infection caused by the SARS-CoV-2 Omicron 

and Delta variants. JAMA. 2022;327(7):639–651. Doi: 10.1001/jama.2022.0470. 

13. Magen O, Waxman JG, Makov-Assif M, Vered R, Dicker D, Hernán MA, et al. Fourth dose of 

BNT162b2 mRNA Covid-19 vaccine in a nationwide setting. N Engl J Med. 2022;386(17):1603–1614. 

Doi: 10.1056/NEJMoa2201688. 

14. Scaglione A, Opp S, Hurtado A, Lin Z, Pampeno C, Noval MG, et al. Combination of a Sindbis-SARS-

CoV-2 spike vaccine and αOX40 antibody elicits protective immunity against SARS-CoV-2 induced 

disease and potentiates long-term SARS-CoV-2-specific humoral and T-cell immunity. Front 

Immunol. 2021;12:719077. Doi: 10.3389/fimmu.2021.719077. 

15. Chia PY, Ong SVX, Chiew CJ, Ang LW, Chavatte JM, Mak TM, et al. Virological and serological 

kinetics of SARS-CoV-2 Delta variant vaccine breakthrough infections: A multicentre cohort 

study. Clin Microbiol Infect. 2022;28(4):612.e1-612.e7. Doi: 10.1016/j.cmi.2021.11.010. 

16. Cuéllar L, Torres I, Romero-Severson E, Mahesh R, Ortega N, Pungitore S, et al. Excess deaths reveal 

the true spatial, temporal, and demographic impact of COVID-19 on mortality in Ecuador. Int J 

Epidemiol. 2022;51(1):54–62. Doi: 10.1093/ije/dyab163. 

17. Brown CM, Vostok J, Johnson H, Burns M, Gharpure R, Sami S, et al. Outbreak of SARS-CoV-2 

Infections, Including COVID-19 vaccine breakthrough infections, associated with large public 

gatherings - Barnstable County, Massachusetts, July 2021. MMWR Morb Mortal Wkly Rep. 

2021;70(31):1059–1062. Doi: 10.15585/mmwr.mm7031e2. 

18. Szarpak L, Savytskyi I, Pruc M, Gozhenko A, Filipiak K, Rafigue Z, et al. Variant lambda of the severe 

acute respiratory syndrome coronavirus 2 virus: A serious threat or the beginning of further 

dangerous mutations. Cardiol J. 2022;29(1):176–177. Doi: 10.5603/CJ.a2021.0121. 

19. Chirico F, Nucera G, Ilesanmi O, Afolabi A, Pruc M, Szarpak L. Identifying asymptomatic cases 

during the mass COVID-19 vaccination campaign: insights and implications for policy makers. Future 

Virol. 2022;17(3):141–144. Doi: 10.2217/fvl-2021-0243. 

20. Maragakis L, Kelen GD. 2021 [cited 2022 August 16]. Available from: 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus/breakthrough-

infections-coronavirus-after-vaccination. 

21. Chirico F, Sagan D, Markiewicz A, Popieluch J, Pruc M, Bielski K, et al. SARS-CoV-2 virus mutation 

and loss of treatment and preventive measures as we know it now. Disaster Emerg Med J. 

2021;6(4):#85513. Doi: 10.5603/DEMJ.a2021.0025. 

22. Lakdawala SS, Menachery VD. Catch me if you can: Superspreading of COVID-19. Trends Microbiol. 

2021;29(10):919–929. Doi: 10.1016/j.tim.2021.05.002. 

23. Madhi SA. COVID-19 herd immunity v. learning to live with the virus. S Afr Med J. 2021;111(9):852–

856. Doi: 10.7196/SAMJ.2021.v111i9.16005 

24. Koelle K, Martin MA, Antia R, Lopman B, Dean NE. The changing epidemiology of SARS-CoV-2. 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

277 

 

Science. 2022;375(6585):1116–1121. Doi: 10.1126/science.abm4915. 

25. Acuña-Zegarra MA, Díaz-Infante S, Baca-Carrasco D, Olmos-Liceaga D. COVID-19 optimal 

vaccination policies: A modeling study on efficacy, natural and vaccine-induced immunity responses. 

Math Biosci. 2021;337:108614. Doi: 10.1016/j.mbs.2021.108614. 

26. Tsigaris P, Teixeira da Silva JA. Blunting COVID-19’s negative impact: Lessons from Israel’s 

vaccination campaign. Travel Med Infect Dis. 2021;41:102029. Doi: 10.1016/j.tmaid.2021.102029. 

27. Teijaro JR, Farber DL. COVID-19 vaccines: Modes of immune activation and future challenges. Nat 

Rev Immunol. 2021;21(4):195–197. Doi: 10.1038/s41577-021-00526-x. 

28. Calina D, Docea AO, Petrakis D, Egorov AM, Ishmukhametov AA, Gabibov AG, et al. Towards 

effective COVID-19 vaccines: Updates, perspectives and challenges (Review). Int J Mol Med. 

2020;46(1):3–16. Doi: 10.3892/ijmm.2020.4596. 

29. Ashraf MA, Muhammad A, Shafiq Y. The politics of Covid-19 vaccine distribution and recognition. 

Public Health Rev. 2021;42:1604343. Doi: 10.3389/phrs.2021.1604343. 

30. Achrekar GC, Batra K, Urankar Y, Batra R, Iqbal N, Choudhury SA, et al. Assessing COVID-19 

Booster Hesitancy and Its Correlates: An Early Evidence from India. Vaccines. 2022; 10(7):1048. 

https://doi.org/10.3390/vaccines10071048. 

31. Padma TV. COVID vaccines to reach poorest countries in 2023 - despite recent pledges. Nature. 

2021;595(7867):342–343. Doi: 10.1038/d41586-021-01762-w. 

32. Ye Y, Zhang Q, Wei X, Cao Z, Yuan HY, Zeng DD. Equitable access to COVID-19 vaccines makes a 

life-saving difference to all countries. Nat Hum Behav. 2022;6:207–216. Doi: 10.1038/s41562-022-01289-

8. 

33. Teixeira da Silva JA, Tsigaris P. Estimating worldwide costs of premature mortalities caused by 

COVID-19. J Health Res. 2021;35(4):353–358. Doi: 10.1108/JHR-09-2020-0406. 

34. Teixeira da Silva JA, Tsigaris P. Policy determinants of COVID-19 pandemic-induced fatality rates 

across nations. Public Health. 2020;187:140–142. Doi: 10.1016/j.puhe.2020.08.008. 

35. Toreele Els, Amon JJ. Equitable COVID-19 vaccine access. Health Hum Rights. 2021;23(1):273–288. 

36. Souza LEPF, Buss PM. Global challenges for equitable access to COVID-19 vaccination. Cad Saúde 

Publica. 2021;37(9):e00056521. Doi: 10.1590/0102-311X00056521. 

37. WHO. 2022. WHO Director-General's remarks at Vaccine Equity for Africa – 16 February 2022 [cited 

2022 August 16]. Available from: www.who.int/director-general/speeches/detail/who-director-

general-s-remarks-at-vaccine-equity-for-africa-16-february-2022. 

38. Sharun K, Dhama K. India’s role in COVID-19 vaccine diplomacy. J Travel Med. 2021;28(7):taab064. 

Doi: 10.1093/jtm/taab064. 

39. Padma TV. India's COVID-vaccine woes - by the numbers. Nature. 2021;592(7855):500–501. Doi: 

10.1038/d41586-021-00996-y. 

40. Manriquez Roa T, Holzer F, Luna F, Biller-Andorno N. Expert views on COVAX and equitable global 

access to COVID-19 vaccines. Int J Public Health. 2021;66:1604236. Doi: 10.3389/ijph.2021.1604236. 

41. Ndugga N, Hill L, Artiga S, Haldar S. Latest data on COVID-19 vaccinations by race/ethnicity [cited 

2022 August 16]. Available from: https://www.kff.org/coronavirus-covid-19/issue-brief/latest-data-on-

covid-19-vaccinations-by-race-ethnicity/. 

42. Frederiksen LSF, Zhang Y, Foged C, Thakur A. The long road toward COVID-19 herd immunity: 

vaccine platform technologies and mass immunization strategies. Front Immunol. 2020;11:1817. Doi: 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

278 

 

10.3389/fimmu.2020.01817. 

43. Bar-Zeev N, Kochhar S. Expecting the unexpected with COVID-19 vaccines. Lancet Infect Dis. 2021; 

21:150–151. Doi: 10.1016/S1473-3099(20)30870-7. 

44. Largeron N, Lévy P, Wasem J, Bresse X. Role of vaccination in the sustainability of healthcare 

systems. J Mark Access Health Policy. 2015;3(1):27043. Doi: 10.3402/jmahp.v3.27043. 

45. Mellet J, Pepper MS. A COVID-19 vaccine: big strides come with big challenges. Vaccines. 2021;9:39. 

Doi: 10.3390/vaccines9010039. 

46. IFPMA (International Pharmaceutical Federation of Pharmaceutical Manufacturers & Associations) 

(Oct 2021). As COVID-19 vaccine output estimated to reach over 12 billion by year end and 24 billion 

by mid-2022, innovative vaccine manufacturers renew commitment to support G20 efforts to address 

remaining barriers to equitable access [cited 2022 August 16]. Available from: 

https://www.ifpma.org/resource- centre/as-covid-19-vaccine-output-estimated-to-reach-over-12-

billion-by-year-end-and-24- billion-by-mid-2022-innovative-vaccine-manufacturers-renew-

commitment-to-support-g20- efforts-to-address-remaining-barr/. 

47. Maxmen A. The fight to manufacture COVID vaccines in lower-income countries. Nature. 

2021;597(7877):455–457. Doi: 10.1038/d41586-021-02383-z. 

48. Acharya KP, Ghimire TR, Subramanya SH. Access to and equitable distribution of COVID-19 vaccine 

in low-income countries. NPJ Vaccines. 2021;6(1):54. Doi: 10.1038/s41541-021-00323-6. 

49. Quinn V JM, Dhabalia TJ, Roslycky LL, Wilson V JM, Hansen JC, Hulchiy O, et al. COVID-19 at war: 

The Joint Forces Operation in Ukraine. Disaster Med Public Health Prep. 2021. Doi: 

10.1017/dmp.2021.88. 

50. European Council. 2022. First technology transfer of mRNA vaccines: Working together to build new 

solutions [cited 2022 August 16]. Available from: https://www.consilium.europa.eu/en/european-

council/president/news/2022/02/18/20220218-mrna-vaccines-technology-transfer/. 

51. Alam ST, Ahmed S, Ali SM, Sarker S, Kabir G. Challenges to COVID-19 vaccine supply chain: 

Implications for sustainable development goals. Int J Prod Econ. 2021;239:108193. Doi: 

10.1016/j.ijpe.2021.108193. 

52. Cerqueira-Silva T, Andrews JR, Boaventura VS, Ranzani OT, de Araújo Oliveira V, Paixão ES, et al. 

Effectiveness of CoronaVac, ChAdOx1 nCoV-19, BNT162b2, and Ad26.COV2.S among individuals 

with previous SARS-CoV-2 infection in Brazil: A test-negative, case-control study. Lancet Infect Dis. 

2022;22(6):791–801. Doi: 10.1016/S1473-3099(22)00140-2. 

53. Fiolet T, Kherabi Y, MacDonald CJ, Ghosn J, Peiffer-Smadja N. Comparing COVID-19 vaccines for 

their characteristics, efficacy and effectiveness against SARS-CoV-2 and variants of concern: A 

narrative review. Clin Microbiol Infect. 2022;28(2):202–221. Doi: 10.1016/j.cmi.2021.10.005. 

54. WHO. 2021. WHO lists additional COVID-19 vaccine for emergency use and issues interim policy 

recommendations [cited 2022 August 16]. Available from: https://www.who.int/news/item/07-05-

2021-who-lists-additional-covid-19-vaccine-for-emergency-use-and-issues-interim-policy-

recommendations. 

55. Chirico F, Nucera G, Magnavita N. Hospital infection and COVID-19: Do not put all your eggs on the 

"swab" tests. Infect Control Hosp Epidemiol. 2021;42(3):372–373. Doi: 10.1017/ice.2020.254. 

56. Chirico F, Nucera G, Sacco A, Taino G, Szarpak L, Imbriani M. Protecting hospitals from SARS-CoV-2 

infection: A review-based comprehensive strategy for COVID-19 prevention and control. G Ital Med 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

279 

 

Lav Erg. 2022;44(1):32–40. 

57. Chirico F, Sacco A. Enhancing the role of occupational health services in the battle against Corona 

Virus Disease 2019. Ann Ig. 2022;34(5):537–541. Doi: 10.7416/ai.2022.2511. 

58. Symons X, Matthews S, Tobin B. Why should HCWs receive priority access to vaccines in a 

pandemic? BMC Med Ethics. 2021;22(1):79. Doi: 10.1186/s12910-021-00650-2. 

59. ECDC. 2020. COVID-19 vaccination and prioritization strategies in the EU/EEA [cited 2022 August 

16]. Available from: https://www.ecdc.europa.eu/en/publications-data/covid-19-vaccination-and-

prioritisation-strategies-eueea. 

60. Leso V, Fontana L, Iavicoli I. Susceptibility to Coronavirus (COVID-19) in occupational settings: the 

complex interplay between individual and workplace factors. Int J Environ Res Public Health. 

2021;18:1030. Doi: 10.3390/ijerph18031030. 

61. Chirico F, Magnavita N. The crucial role of occupational health surveillance for healthcare workers 

during the COVID-19 pandemic. Workplace Health Saf. 2021;69:5–6. Doi: 10.1177/2165079920950161. 

62. Chirico F, Nucera G, Szarpak L, Zaffina S. The cooperation between occupational and public health 

stakeholders has a decisive role in the battle against the COVID-19 pandemic. Disaster Med Public 

Health Preparedness. 2021 Dec 23:1–2. Doi: 10.1017/dmp.2021.375. 

63. CDC. 2021. Workplace vaccination programs [cited 2022 August 16]. Available from: 

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/essentialworker/workplace-

vaccination-program.html. 

64. Chirico F, Sacco A, Szarpak L, Nucera G. Training first aid rescuers at workplace during the COVID-

19 pandemic in Italy: challenges and opportunities. Epidemiol Prev. 2021;45(6):434–435. Doi: 

10.19191/EP21.6.110. 

65. Pandolfi S, Chirumbolo S. On reaching herd immunity during the COVID-19 pandemic and further 

issues. J Med Virol. 2022;94(1):24–25. Doi: 10.1002/jmv.27322. 

66. Chirico F, Szarpak L. The role of occupational risk assessment and health surveillance in SARS-CoV-2 

antigen testing of “Unexposed Asymptomatic Workers in Selected Workplaces”. J Occup Environ 

Med. 2021;63(12):e957–e958. Doi: 10.1097/JOM.0000000000002392. 

67. Nucera G, Chirico F, Raffaelli V, Marino P. Current challenges in COVID-19 diagnosis: A narrative 

review and implications for clinical practice. Ital J Med. 2021;15:129–134. 

68. Peacock WF, Dzieciatkowski TJ, Chirico F, Szarpak L. Self-testing with antigen tests as a method for 

reduction SARS-CoV-2. Am J Emerg Med. 2022;53:274–275. Doi: 10.1016/j.ajem.2021.05.010. 

69. Tokuda Y, Shibuya K, Oguro K. Priority of SARS-CoV-2 test, trace, and isolation in Japan. J Gen 

Family Med. 2021;22:1. Doi: 10.1002/jgf2.409. 

70. Xu A, Loch-Temzelides T, Adiole C, Botton N, Dee SG, Masiello CA, et al. Race and ethnic minority, 

local pollution, and COVID-19 deaths in Texas. Sci Rep. 2022;12(1):1002. Doi: 10.1038/s41598-021-

04507-x. 

71. Webb Hooper M, Nápoles AM, Pérez-Stable EJ. No populations left behind: Vaccine hesitancy and 

equitable diffusion of effective COVID-19 vaccines. J Gen Intern Med. 2021;36(7):2130–2133. Doi: 

10.1007/s11606-021-06698-5. 

72. Armocida B, Formenti B, Missoni E, D’Apice C, Marchese V, Calvi M, et al. Challenges in the 

equitable access to COVID-19 vaccines for migrant populations in Europe. Lancet Reg Health Eur. 

2021;6:100147. Doi: 10.1016/j.lanepe.2021.100147. 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

280 

 

73. Dhama K, Sharun K, Tiwari R, Dhawan M, Emran TB, Rabaan AA, et al. COVID-19 vaccine hesitancy 

- reasons and solutions to achieve a successful global vaccination campaign to tackle the ongoing 

pandemic. Hum Vaccin Immunother. 2021;17(10):3495–3499. Doi: 10.1080/21645515.2021.1926183. 

74. Fuller H, Dubbala K, Obiri D, Mallare M, Advani S, de Souza S, et al. Addressing vaccine hesitancy to 

reduce racial and ethnic disparities in COVID-19 vaccination uptake across the UK and US. Front 

Public Health. 2021;9:789753. Doi: 10.3389/fpubh.2021.789753. 

75. Sallam M, Dababseh D, Eid H, Al-Mahzoum K, Al-Haidar A, Taim D, et al. 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. Doi: 10.3390/vaccines9010042. 

76. Carley S, Horner D, Body R, Mackway-Jones K. Evidence-based medicine and COVID-19: What to 

believe and when to change. Emerg Med J. 2020;37(9):572–575. Doi: 10.1136/emermed-2020-210098. 

77. Chirico F, Teixeira da Silva JA. COVID-19 health policies: The need for transparent data sharing 

between scientists, governments, and policy makers. Oman Med J. 2022;37(5):e418. Doi: 

10.5001/omj.2022.63. 

78. Chirico F. The new Italian mandatory vaccine Law as a health policy instrument against the anti-

vaccination movement. Ann Ig. 2018;30(3):251–256. Doi: 10.7416/ai.2018.2217. 

79. Chirico F, Teixeira da Silva JA, Magnavita N. “Questionable” peer review in the publishing pandemic 

during the time of COVID-19: implications for policy makers and stakeholders. Croatian Med J. 

2020;61:300–301. Doi: 10.3325/cmj.2020.61.300. 

80. Moola S, Gudi N, Nambiar D, Dumka N, Ahmed T, Sonawane IR, et al. A rapid review of evidence on 

the determinants of and strategies for COVID-19 vaccine acceptance in low- and middle-income 

countries. J Glob Health. 2021;11:05027. Doi: 10.7189/jogh.11.05027. 

81. Lincoln TM, Schlier B, Strakeljahn F, Gaudiano BA, So SH, Kingston J, et al. Taking a machine 

learning approach to optimize prediction of vaccine hesitancy in high income countries. Sci Rep. 

2022;12(1):2055. Doi: 10.1038/s41598-022-05915-3. 

82. Feleszko W, Lewulis P, Czarnecki A, Waszkiewicz P. Flattening the curve of COVID-19 vaccine 

rejection – an international overview. Vaccines. 2021;9:44. Doi: 10.3390/vaccines9010044. 

83. Kwok KO, Li KK, Wei WI, Tang A, Wong SYS, Lee SS. Influenza vaccine uptake, COVID-19 

vaccination intention and vaccine hesitancy among nurses: A survey. Int J Nursing Stud. 

2021;114:103854. Doi: 10.1016/j.ijnurstu.2020.103854. 

84. Calina D, Docea AO, Petrakis D, Egorov AM, Ishmukhametov AA, Gabibov AG, et al. Towards 

effective COVID-19 vaccines: Updates, perspectives and challenges (review). Int J Mol Med. 

2020;46:3–16. Doi: 10.3892/ijmm.2020.4596. 

85. Pormohammad A, Zarei M, Ghorbani S, Mohammadi M, Razizadeh MH, Turner DL, et al. Efficacy 

and safety of COVID-19 vaccines: A systematic review and meta-analysis of randomized clinical 

trials. Vaccines. 2021;9(5):467. Doi: 10.3390/vaccines9050467. 

86. Savulescu J. Good reasons to vaccinate: Mandatory or payment for risk? J Med Ethics. 2021;47:78-85. 

Doi: 10.1136/medethics-2020-106821. 

87. Sharun K, Dhama K. COVID-19 vaccine diplomacy and equitable access to vaccines amid ongoing 

pandemic. Arch Med Res. 2021;52(7):761–763. Doi: 10.1016/j.arcmed.2021.04.006. 

88. Sharun K, Tiwari R, Dhama K, Rabaan AA, Alhumaid S. COVID-19 vaccination passport: Prospects, 

scientific feasibility, and ethical concerns. Hum Vaccin Immunother. 2021;17(11):4108–4111. Doi: 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

281 

 

10.1080/21645515.2021.1953350. 

89. Lancet Infectious Diseases. The COVID-19 infodemic. Lancet Infect Dis. 2020;20:875. Doi: 

10.1016/S1473-3099(20)30565-X. 

90. Teixeira da Silva JA. Misinformation in COVID-19 media and literature, with an emphasis on open 

data policies. J Advocacy Res Educ. 2020;7(2):25–29. 

91. Chirico F, Bramstedt KA. Research ethics committees: A forum where scientists, editors, and 

policymakers can cooperate during pandemics. Med Sci Law. 2022;62(3):230–232. Doi: 

10.1177/00258024221075469. 

92. Burki T. Equitable distribution of COVID-19 vaccines. Lancet Infect Dis. 2021;21:33–34. Doi: 

10.1016/S1473-3099(20)30949-X. 

93. Forni G, Mantovani A. COVID-19 vaccines: Where we stand and challenges ahead. Cell Death Diff. 

2021;28:626–639. Doi: 10.1038/s41418-020-00720-9. 

94. Our World in Data. 2022. COVID-19 vaccine doses donated to COVAX [cited 2022 August 16]. 

Available from: https://ourworldindata.org/grapher/covax-donations. 

95. McIntyre PB, Aggarwal R, Jani I, Jawad J, Kochhar S, MacDonald N, et al. COVID-19 vaccine 

strategies must focus on severe disease and global equity. Lancet. 2022;399(10322):406–410. Doi: 

10.1016/S0140-6736(21)02835-X. 

96. Our World in Data. 2022. Coronavirus (COVID-19) vaccinations [cited 2022 August 16]. Available 

from: https://ourworldindata.org/covid-vaccinations. 

97. Ramachandran R, Ross JS, Miller JE. Access to COVID-19 vaccines in high-, middle-, and low-income 

countries hosting clinical trials. JAMA Network Open. 2021;4(11):e2134233. Doi: 

10.1001/jamanetworkopen.2021.34233. 

98. Sharun K, Singh R, Dhama K. Oxford-AstraZeneca COVID-19 vaccine (AZD1222) is ideal for 

resource-constrained low- and middle-income countries. Ann Med Surgery. 2021;65:102264. Doi: 

10.1016/j.amsu.2021.102264. 

99. Gupta R, Morain SR. Ethical allocation of future COVID-19 vaccines. J Med Ethics. 2021;47:137–141. 

Doi: 10.1136/medethics-2020-106850. 

100. Ilesanmi OS, Chirico F, Afolabi AA, Nucera G. Coping with the third wave of the COVID-19 

pandemic in Africa: Implications for an improved outbreak response. Future Virol. 2021; 

Dec:10.2217/fvl-2021-0184. Doi: 10.2217/fvl-2021-0184. 

101. Schaefer GO, Leland RJ, Emanuel EJ. Making vaccines available to other countries before offering 

domestic booster vaccinations. JAMA. 2021;326(10):903–904. Doi: 10.1001/jama.2021.13226. 

102. WHO. 2021. Interim statement on booster doses for COVID-19 vaccination [cited 2022 August 16]. 

Available from: www.who.int/news/item/22-12-2021-interim-statement-on-booster-doses-for-covid-

19-vaccination---update-22-december-2021. 

103. CDC. 2022. Global COVID-19 Vaccination – Strategic Vision for 2022 [cited 2022 August 16]. Available 

from: https://cdn.who.int/media/docs/default-source/immunization/sage/covid/global-covid-19-

vaccination-strategic-vision-for-2022_sage-yellow-book.pdf. 

104. Rahman MM, Masum MHU, Wajed S, Talukder A. A comprehensive review on COVID-19 vaccines: 

Development, effectiveness, adverse effects, distribution and challenges. Virus Disease. 2022;33(1):1–

22. Doi: 10.1007/s13337-022-00755-1. 

105. Schaffer DeRoo S, Pudalov NJ, Fu LY. Planning for a COVID-19 vaccination program. JAMA. 



J Health Soc Sci 2022, 7, 3, 267–282. Doi: 10.19204/20222/GLBL3                                                                              

282 

 

2020;323(24):2458–2459. Doi: 10.1001/jama.2020.8711. 

106. Teixeira da Silva JA, Bornemann-Cimenti H, Tsigaris P. Optimizing peer review to minimize the risk 

of retracting COVID-19-related literature. Med Health Care Philos. 2021;24:21–26. Doi: 

10.1007/s11019-020-09990-z. 

107. Atehortua NA, Patino S. COVID-19, a tale of two pandemics: Novel coronavirus and fake news 

messaging. Health Promot Int. 2021;36(2):524–534. Doi: 10.1093/heapro/daaa140. 

108. Holzer F, Luna F, Manriquez T, Biller-Andorno N. A matter of priority: Equitable access to COVID-19 

vaccines. Swiss Med Wkly. 2021;151:w20488. Doi: 10.4414/smw.2021.20488. 

109. Wouters OJ, Shadlen KC, Salcher-Konrad M, Pollard AJ, Larson HJ, Teerawattananon Y, et al. 

Challenges in ensuring global access to COVID-19 vaccines: Production, affordability, allocation, and 

deployment. Lancet. 2021;397(10278):1023–1034. Doi: 10.1016/S0140-6736(21)00306-8. 

110. Liu Y, Salwi S, Drolet BC. Multivalue ethical framework for fair global allocation of a COVID-19 

vaccine. J Med Ethics. 2020;46(8):499–501. Doi: 10.1136/medethics-2020-106516. 

111. Perry BL, Aronson B, Pescosolido BA. Pandemic precarity: COVID-19 is exposing and exacerbating 

inequalities in the American heartland. Proc Natl Acad Sci USA. 2021;118(8):e2020685118. Doi: 

10.1073/pnas.2020685118. 

112. WHO. 2021. Global leaders unite in urgent call for international pandemic treaty [cited 2022 August 

16]. Available from: https://www.who.int/news/item/30-03-2021-global-leaders-unite-in-urgent-call-

for-international-pandemic-treaty. 

113. WHO. 2021. World Health Assembly agrees to launch process to develop historic global accord on 

pandemic prevention, preparedness and response [cited 2022 August 16]. Available from: 

https://www.who.int/news/item/01-12-2021-world-health-assembly-agrees-to-launch-process-to-

develop-historic-global-accord-on-pandemic-prevention-preparedness-and-response. 

114. Hannon E, Hanbali L, Lehtimaki S, Schwalbe N. Why we still need a pandemic treaty. Lancet Glob 

Health. 2022;10(9):e1232–e1233. Doi: 10.1016/S2214-109X(22)00278-9. 

115. Kerry VB, Lee K. TRIPS, the Doha declaration and paragraph 6 decision: What are the remaining 

steps for protecting access to medicines? Global Health. 2007;3:3. Doi: 10.1186/1744-8603-3-3. 

 

 

  

© 2022 by the authors. This is an open access article distributed under the terms and 

conditions of the Creative Commons Attribution (CC BY) license 

(http://creativecommons.org/licenses/by/4.0/). 

 

 

 

 

 


