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ABSTRACT 

During a pandemic, the time frame to develop a vaccine can shrink to merely 5-9 months.  

Countries are shortening the normal value chain for vaccine development to mitigate the death toll 

during a global health crisis. An expedited process, politics, varying distribution priorities, Phase 

1, 2 & 3 testing disparities, minimal oversight, financial incentives, and a lack of transparency are 

all issues that impact trust and the quality of a vaccine. The value chain for developing a COVID-

19 vaccine is explored along with possible ethical/quality issues that could arise during this 

process. Descriptive statistics, chi-square tests and results from Marascuilo pairwise comparison 

procedures were used to analyze surveys about trust, concerns, and vaccinations amid a pandemic.  

The results indicate that more respondents were worried about getting COVID-19 than getting the 

seasonal flu and that respondents from the US were less willing to get a COVID-19 vaccine as 

compared with other countries. 

Keywords: COVID-19, Value chain for vaccines, Pandemic drug therapies, Public opinion about 

vaccines 

INTRODUCTION 

Supply chain management is a rapidly evolving field. Constant changes in the socioeconomical, 

political, regulatory, technological, and environmental landscape (Wieland, Handfield., & Durach, 

2016) drive companies to continuously improve their processes. Optimal supply chain strategies 

aim to be demand driven, reduce costs, eliminate waste, and incorporate just-in-time practices 

(Baghalian, Rezapour & Farahani, 2013). A supply chain is typically comprised of a complex mix 

of companies and people who are tasked with getting the right product to the right customer at the 

right time. The supply chain for vaccines is even more complex. In addition to managing normal 

components of a supply chain (e.g. suppliers, manufacturers, logistics companies, distributors, 

retail stores), vaccines require pre-clinical trials, three clinical trial phases and a regulatory review 

process. The supply chain for vaccines also involves effectively storing vaccines, managing the 

inventory, meeting rigorous temperature control requirements in the cold chain as well as 

maintaining adequate logistics management information systems (World Health Organization, 

2016). The distribution process requires meticulous management and logistics support, forecasting 

the vaccination schedule, and utilizing various logistics tools currently used with the World Health 

Organization.   
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In our research, we discuss the typical value chain for vaccine development. We compare this 

ordinary process to the projected value chain amid the COVID-19 pandemic. Figure 1 shows the 

normal process to develop and distribute vaccines to the public as compared with the current 

trajectory for COVID-19. The major difference is the expedited time frame that shrinks from 5-10 

years to merely 5-9 months during pandemics. We also discuss issues which commonly arise 

during an expedited vaccine development process. As we highlight these issues, we attempt to  

 

Figure 1. Displays the timeline to develop a vaccine normally vs. during a pandemic. 
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gain insight about the varying attitudes concerning vaccines during a pandemic. In the final part 

of our paper, we peruse several surveys about different pandemics to better understand 

respondents’ knowledge about contraction, confidence in the government and vaccination 

attitudes. While we do not attempt to ascertain causation/correlation for these varying survey 

responses, we do want to explore if there are noticeable differences in the responses depending on 

the type of pandemic or country. 

 

This paper is organized as follows: Section 2 outlines the value chain for vaccine development. 

Section 3 highlights possible ethical and quality issues that could arise during the pre-clinical trials, 

Phase 1, 2 and 3, regulatory approval, mass production, storage, or distribution stages for 

developing a COVID-19 vaccine. In section 4 several surveys about concerns, trust and vaccines 

during a pandemic are explored and analyzed. Finally, in section 5 the conclusion and future 

research directions are discussed.  

 

VACCINE DEVELOPMENT 

 

Vaccine Development for Past Pandemics 

 

Vaccines are used to protect adults and children from serious illnesses or complications related to 

preventable diseases. Typically, vaccines undergo stringent development and testing protocols to 

ensure that a safe and effective drug is distributed. US vaccine manufactures must attain a license 

to develop the vaccine and face reviews by the National Vaccine Program, the Advisory 

Committee on Immunization Practices (ACIP) and other key vaccine committees (Centers for 

Disease Control and Prevention, 2018). The first vaccines were developed in the 1850s to eradicate 

smallpox. The success of these drugs served as the impetus behind continued research to prevent 

future pandemics. A measles outbreak in the 1950s led to sweeping legislative changes in the US. 

By the 1990’s, all 50 states required children (with some religious and philosophical exemptions) 

to obtain certain immunizations before attending school. These mandates for school aged children 

highlighted issues with requiring, developing, and distributing vaccines (Malone & Hinman, 

2007); these issues ranged from the research/testing procedure flaws to apparent access disparities 

(Centers for Disease Control and Prevention, 2018; Krosin, Klitzman, Levin, Cheng, & Ranney, 

2006). 

 

Over the past 20 years, there have been several pandemics with a significant global impact – 

specifically H1N1, MERS, Zika, Ebola, and SARS. H1N1 first emerged in April 2009. By 

September 2009 four H1N1 vaccines were developed and approved by the US Food and Drug 

Administration (FDA) (Centers for Disease Control and Prevention, 2020). According to the 

Immunization Action Coalition, “The 2009 H1N1 influenza vaccines are being produced by the 

same companies using the same procedures used to produce seasonal influenza vaccines. The 2009 

H1N1 vaccines are exactly the same as seasonal influenza vaccines except for the strain of 

influenza virus they contain” (Immunization Action Coalition, n.d.). The vaccine development and 

approval processes were collectively 5 months, which is far shorter than the average 5-10 years 

that the normal vaccine process takes. In comparison, vaccines for Ebola, SARS and Zika took 

considerably longer to develop (Lurie, Saville, Hatchett & Halton, 2020). 
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Middle East Respiratory Syndrome (MERS) was first reported by health officials in Saudi Arabia 

in September 2012. As of December 2019, there were approximately 2500 confirmed cases of 

MERS reported from 27 countries. This virus is transmitted through dromedary camels to humans 

and occasionally through human-to-human contact. Currently, researchers in the United Kingdom 

and Saudi Arabia are in Phase 1 (human clinical trials) for developing a MERS vaccine (German 

Center for Infection Research, 2020). 

 

In 2016, there were more than 36,000 cases of the Zika virus found in the US Virgin Islands, Puerto 

Rico, and American Somoa. By 2018, the vaccine was still in Phase 2 of the clinical trial (Grennell, 

2018). To date, there is still not a readily available vaccine for the Zika virus. Since the number of 

cases has drastically dropped since 2016, there is not an urgency to develop a vaccine. Because 

the development process is long, cumbersome, and costly, many manufactures never recouped the 

money from their initial investment and are struggling for ways to streamline their methods. 

 

Ebola outbreaks have been documented since the 1970s in sub-Saharan Africa. In 2014, Liberia, 

Sierra Leone, and Guinea experienced a rash of new cases and deaths attributed to Ebola outbreaks. 

Between 2014 and 2016 over 11,000 deaths were attributed to this virus. Ebola is transmitted 

through direct contact with infected blood, body fluids and surfaces. In December 2019, 

approximately 5 years after the onset of the global pandemic, Ervebo was approved as a vaccine 

for Ebola. This vaccine, developed by Merck Sharp & Dohme Corp., will be available for 

individuals 18 years of age or older. Ervebo consists of a live, genetically engineered vaccine that 

contains a protein from the Zaire Ebola virus. The FDA, “granted this application Priority Review 

and a Tropical Disease Priority Review Voucher under a program intended to encourage 

development of new drugs and biologics for the prevention and treatment of certain tropical 

diseases”. After a 6-month review process, the FDA approved Ervebo as a safe and effective drug 

to prevent Ebola outbreaks (US Food and Drug Administration, 2019). 

 

Severe Acute Respiratory Syndrome (SARS) was first discovered in Asia in February 2003. It 

spread to the US, South America, Europe, and other Asian countries within a few months. SARS 

is a viral illness that attacks your respiratory system. This airborne virus can be transmitted through 

small droplets of saliva -similar to COVID-19, a cold or influenza. According to the World Health 

Organization (WHO), 774 people have died worldwide from SARS. Seventeen years later, the 

vaccine is still in the developmental stage (Centers for Disease Control and Prevention, 2017). 

 

Timelines for developing COVID-19, H1N1, MERS, Zika, Ebola, and SARS vaccines vary 

tremendously. The development process is significantly impacted by whether a vaccine is 

DNA/RNA based or a traditional one (microbial protein or inactive microbe) (Vanderbilt 

University Medical Center, 2020). To combat COVID-19, Moderna and Pfizer developed mRNA 

vaccines, while Johnson & Johnson developed a more traditional virus-based technology (VCU 

Health, 2021). DNA/RNA vaccines are quicker to develop because it is easier to produce 

DNA/RNA molecules vs. the right type of proteins needed in traditional vaccines. According to 

Hensley (2020), “Instead of injecting a weakened form of a virus or bacteria into the body as with 

a traditional vaccine, DNA and RNA vaccines use part of the virus' own genetic code to stimulate 

an immune response. In other words, they carry the genetic instructions for the host’s cells to make 

antigens.” As we explore the vaccine development process, it is worth noting that there are a 
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variety of factors (some scientific and others socio-economic) that may impact the development 

timelines. 

 

Legal Implications of Vaccinations 

 

As with any new drug therapy, people occasionally experience adverse side effects after being 

vaccinated. Since many vaccinations were mandated (and not necessarily wanted) in the 1980’s in 

the US, people sought financial compensation for any complications they endured; consequently, 

a plethora of lawsuits against manufacturers ensued. The legal process was long, arduous, and 

expensive and often led to manufacturing companies shelling out an exorbitant amount of money. 

The government intervened and instituted the National Childhood Vaccine Injury Act (NCVIA) 

and the Vaccine Injury Compensation Program (VICP) in 1986.  

 

The NCVIA formalized the process of providing financial compensation to citizens injured as a 

result of getting required vaccines. The act preserved a citizen’s right to sue a manufacturer if 

federal compensation is denied or too small (Rockwell, 2017). This act also led to more 

transparency and information sharing; all healthcare providers are required to distribute vaccine 

benefit and risk information before children are vaccinated, keep written records of vaccine 

manufacturer names and lot numbers, enter serious health problems following the administration 

of the vaccine into a child’s permanent record, and report any injury (or serious health problem) 

to the Vaccine Adverse Event System (Rockwell, 2017).  

 

Historically, when a manufacturer paid a vaccine related claim, it would make them more 

vulnerable to additional lawsuits because there was an implied admission of fault and liability 

associated with the settlement. Hence, many companies refused to produce vaccines, to mitigate 

future lawsuits and liability claims. The VICP was created to provide no‐fault, compensation for 

people experiencing adverse effects scientifically linked to vaccines. Although citizens can file a 

lawsuit after going through the VICP, special rules make those suits extremely difficult to win. 

Initially, the VICP parameters only included vaccines recommended by the Centers for Disease 

Control and Prevention (CDC) for routine administration to children. More recently, the VICP 

expanded their coverage to include smallpox, trivalent influenza vaccines, and injuries to adults as 

well (Mello, 2007). Since vaccines that are new and/or are being licensed have historically been 

included in the VICP, we assume that COVID-19 vaccines in the developmental stage would also 

be included in this fund.  

 

The Public Service Act authorizes the Health and Human Services Secretary to lead all public 

health and medical responses during a pandemic and to also declare a public health emergency 

(US Department of Health and Human Services, 2020). The Pandemic and All-Hazards 

Preparedness Act of 2006 was amended in 2019 and changed to the Pandemic and All Hazards 

Preparedness and Advancing Innovation Act. This act has more broad and flexible implications 

for response activities (US Department of Health and Human Services, 2020). The new legislation 

allows manufactures of pandemic vaccines to have near total immunity from civil lawsuits and 

claims ineligible for compensation via the VICP (Mello, 2007). Thus, we surmise that the 

manufacturers of the COVID-19 vaccine will have near total immunity from being legally and 

financially responsible for any adverse side effects. 



Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 94 

Pre-Clinical Trials and Phase 1, 2 and 3 

 

Several stages are required to develop an effective and safe vaccine. Initially, epidemiologists must 

understand the pathology behind any virus/disease before they can begin working on a vaccine. 

As their research progresses, scientists can start pre-clinical trials with animals. Typically, pre-

clinical trials last for years until researchers can identify and mitigate adverse side effects of the 

drug therapies. After the pre-clinical trials, there are 3-phases which utilize human subjects to test 

the efficacy of a vaccine. Researchers often disagree about who should be included in the human 

vaccine trials (Centers for Disease Control and Prevention, 2018). Vaccine developers typically 

target healthy people with strong immune systems (Boyle, 2020) for the Phase 1, 2 and 3 trials. 

This approach could skew the results and lead developers to overestimate the efficacy of the drug 

therapy. Conversely, if the vaccine was administered to people with compromised immune 

systems, researchers run the risk of clinical trial participants being irreparably harmed or even 

dying. Also, children typically do not participate in the clinical trials, because there are concerns 

regarding their immune systems not being fully developed and their ability to tolerate possible side 

effects (College of Physicians of Philadelphia, 2020). 

 

In Phases 1 and 2, the vaccine is given to humans. Phase 1 typically involves giving 20-80 healthy 

volunteers the vaccine to ensure that it is safe and induces an immune response against the virus. 

Phase 2 commonly utilizes double-blinded and placebo-controlled clinical trials of a few hundred 

healthy adults to ensure the vaccine is tolerable, produces the necessary antibodies and has minimal 

side effects. CEPI and Moderna Biotech Company began working on a COVID-19 vaccine soon 

after the first gene sequence was posted (CEPI, 2020; Lurie et al., 2020). CEPI is an alliance to 

finance and coordinate the development of new vaccines to prevent and contain infectious 

diseases. This company is also an international-private organization funded by the Bill and 

Melinda Gates Foundation, European Commission, Wellcome Trust, and the following countries: 

Japan, Norway, United Kingdom, Australia, Canada, Belgium, Ethiopia, and Germany (Lurie et 

al., 2020). Moderna entered Phase 1 of clinical trials in March 2020 and received regulatory 

clearance to start Phase 2 studies within two months (Park, 2020). 

 

Phase 3 usually has several thousand participants and it provides more definitive data on the safety 

and effectiveness of the vaccine as well as its adverse effects (Institute of Medicine, 2003). When 

companies move into Phase 3, they must begin planning how the vaccine will be mass produced 

and distributed to the public. Essentially, this planning process occurs prior to getting regulatory 

approval. According to Lurie et al. (2020), “Manufacturing will need to be scaled up to commercial 

levels before substantial safety and immunogenicity data are available. Building manufacturing 

capacity can cost hundreds of millions of dollars”. Time is a commodity when developing a 

vaccine amid a pandemic. Since companies are racing to be the first ones with a readily available 

vaccine that can stave off death and other complications related to the pandemic, they do not have 

the luxury of going through each Phase of the vaccine development process sequentially. Instead, 

companies work on different part of the value chain simultaneously. According to Lurie et al. 

(2020), “…for novel platform technologies, most of which are unlicensed, large-scale 

manufacturing has never been done, so facilities capable of producing large quantities of product 

must be identified, technologies transferred, and manufacturing processes adapted, all without 

knowing if the vaccine candidate is viable”. Phase 3 clinical trials will be produced in a facility 

that will be uniquely suited for mass production once the vaccine is approved (Institute of 
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Medicine, 2003). As a result, manufacturers must frequently invest more than $30 million in the 

production facility prior to final product approval (Grabowski & Vernon, 2001).  

 

Regulatory Approval and Mass Production 

  

Manufacturers must obtain a product license application (PLA) and complete an establishment 

license application (ELA) before they can start the approval process to ascertain whether they are 

eligible to mass produce a vaccine. The ELA ensures that the facility, equipment used to produce 

the vaccine, and all personnel involved in the manufacturing process meet FDA standards (Hay & 

Zammit, 2002). This could be a long, costly, and laborious process that may not ultimately result 

in regulatory approval to produce a vaccine. There are only 5 companies that routinely supply 

vaccines to the United States - Aventis Pasteur, GlaxoSmithKline, Merck, Wyeth and Powderject 

(Rockwell, 2017). Merck and Wyeth are located in the US while Aventis Pasteur, Powderject and 

GlaxoSmithKline are based in Europe. Each company can potentially secure several licenses to 

produce vaccines. For example, while Wyeth and Merck have 16 and 13 licenses in the US 

respectively, seven other manufacturers have only 1 license to produce a vaccine for the COVID-

19 virus (Rockwell, 2017). Since there are a limited number of manufacturers that are licensed to 

produce a COVID-19 vaccine, disruptions in their supply chain or production will almost 

guarantee shortages and a limited ability to distribute the vaccine to targeted populations. Scientists 

have been concerned that, “…the number of vaccine manufacturers seems to be declining as the 

number of single-suppliers increase” (DeBrock, 1985; Arnould & Debrock 1993). 

 

Companies typically seek regulatory approval before mass producing a vaccine. China and Russia 

did not follow this normal process. In July 2020, China bypassed the clinical trial phases and began 

distributing their non-regulatory approved vaccine to high-risk groups throughout the country. 

According to the NY Times, “Three vaccine candidates are being injected into workers whom the 

government considers essential, along with many others, including employees of the 

pharmaceutical firms themselves” (Wee, 2020). Similarly, in August 2020, Russia became the first 

country to approve a vaccine for acute respiratory syndrome Coronavirus 2 (SARS-CoV-2). 

According to Burki (2020), “At the time of approval, the vaccine had not even started Phase 3 

trials, nor had any results on the earlier stage trials been published.” In September 2020, Phase 1 

and 2 results from a study of 76 participants were released. With such as small number of 

participants, many question whether the vaccine is safe -especially without Phase 3 results and 

regulatory approval (Burki, 2020). 

 

After a vaccine receives regulatory approval, manufacturing companies attempt to achieve a 

delicate balance between speed and quality to mass produce the drug. Manufacturing facilities 

must ensure that the vaccine is produced in a consistent manner and is free of contamination. 

Numerous samples must be taken in every step of the production process. Then, both internal and 

external laboratories must continuously check that proper quality and safety protocols are followed 

(Lemmens, Decouttere, Vandaele & Bernuzzi, 2016; Smith, Lipsitch, & Almond, 2011). 

Regulatory requirements may vary widely depending on each country’s regulations; thus, it can 

be difficult to maintain similar manufacturing and testing processes. (International Federation of 

Pharmaceutical Manufacturers & Associations, 2014). 
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Manufacturing companies must forecast the demand for the vaccine (based on historical data and 

current trends) and make sure that the quality of the drug is maintained throughout the distribution 

process. Vaccines must be stored in regulated temperature-controlled facilities, known as cold 

storage units. The Cold Chain Equipment Inventory and Gap Analysis Tool is commonly used to 

help manage inventory. The EPI Logistics Forecasting Tool provides scenario analysis and 

projects multi-year forecast needs of vaccines and safe injection equipment. This tool also 

forecasts the cold chain and ambient storage capacities for national immunization distribution. The 

Immunization Supply Chain Sizing Tool is used to forecast the required cold-chain capacity at 

each level and facility. It takes into consideration the introduction of new vaccines, changing 

formulations of vaccines, elimination of vaccines, etc. (World Health Organization, 2016). 

Vaccine Vial Monitor Infographics and Vaccine Volume Calculators are used to monitor color 

changes in vials that could impact the efficacy of the drug and how national immunizations effect 

cold chain capacity, respectively. These tools and technologies are used collectively to maintain 

the integrity of the vaccines while being stored and distributed.  

 

Manufacturers have a vested interest in mass producing vaccines quickly. Oftentimes the increase 

in production speed leads to decreased quality control measures. The speed of mass production is 

dependent on adequate machinery, labor, supply chain partner collaboration, effective 

communication, reliable logistics companies, machine capacity and improved technological 

systems (Allwood et al., 2016). A sterile and temperature-controlled environment is needed 

throughout the production, warehousing, and distribution process. If all temperatures are not 

consistent and maintained for any reason (including broken equipment, human error, and 

technological issues), the vaccine quality could be negatively impacted. Vaccines approved by the 

Food and Drug Administration (FDA) are subject to very stringent safety/quality standards and 

review procedures (Hay & Zammit, 2002). Each batch must be tested and approved before it can 

be released and distributed to the masses. If Moderna’s COVID-19 vaccine does prove to be safe 

and effective, the company’s CEO Stephane Bancel stated that, “…the company will not 

immediately have enough for everyone. We will all be supply constrained for quite some time, 

meaning we won’t be able to make as many products as will be required to vaccinate everyone on 

the planet” (Feuer, 2020a). He stated that the company will work closely with the US government 

to determine who will receive the first doses In May 2020, Moderna announced that they would 

be partnering with Swiss Pharmaceutical company, Lonzo, to accelerate the production of the 

COVID-19 vaccine; they hoped to begin manufacturing in July 2020. Lonzo and Moderna are 

planning to manufacture approximately 1 billion doses per year (Feuer, 2020a). 

  

Managing, Storing and Distributing a Vaccine 

 

Many believed the FDA would manage and monitor the efficacy of vaccines distributed throughout 

the world. However, according to the Institute of Medicine (2003), “FDA resources for vaccine 

regulation have not kept pace with the growth and complexity of vaccine products. FDA regulation 

has shifted from a focus on science to a focus on enforcement. This shift may increase the risks 

and costs associated with vaccine production without increasing safety” (Institute of Medicine, 

2003). If the FDA is not able to keep up with the demands and processes involved to rapidly 

develop a vaccine, how can people trust the effectiveness and quality of the drug? 
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To manage a vaccine effectively, workers need adequate training, strict process controls, and 

the proper equipment readily available (Lemmens et al., 2016). Vaccine management can be 

classified as managerial or operational. The operational functions of vaccine management 

include sorting the vaccines and the immunization equipment, updating inventory records and 

monitoring storage temperatures and other conditions. This function also includes performing 

maintenance duties on the cold-chain equipment, sharing challenges with management and 

troubleshooting ways to mitigate issues. The managerial functions of vaccine management 

include conducting a needs assessment, developing projections for vaccine usage, estimating 

equipment needs, ordering vaccine related equipment, keeping meticulous records, and 

providing support for workers and managers. It also includes developing a maintenance 

schedule for the cold-chain equipment and transportation/distribution plan for the vaccine. 

Many vaccines utilize a Controlled Temperature Chain (CTC) (World Health Organization, 

2016). The CTC allows vaccines to be stored at varying temperatures while still maintain its 

antigen. A license must be attained to use a CTC. Additionally, there needs to be a vaccine vial 

monitor on each vial as well as a peak threshold indicator on each vaccine carrier (World Health 

Organization, 2016). Maintaining the cold chain from production until final consumption is an 

expensive and complex task that is exacerbated in warm-climate areas or developing countries 

(Lemmens et.al, 2016). Whether a vaccine is developed during a pandemic or not, the same 

steps are required to manage and store the drug therapy. 

 

The distribution process for vaccines requires rigorous oversight, meticulous management 

practices, logistics support, accurate forecasting of the vaccination schedule, and utilization of 

various logistics tools currently used by the WHO. It is estimated that it will cost over $8 billion 

to distribute the COVID-19 vaccine throughout the US (Higgins-Dunn, 2020). These prohibitive 

costs and a lack of the proper infrastructure in many developing countries, will make the task of 

distributing a COVID-19 vaccine even more daunting. According to the US Department of Health 

and Human Services, “State health departments will distribute the doses to appropriate hospitals 

in their states because state and local health departments have the greatest insight into community-

level needs in the COVID-19 response” (Facher, 2020). The CDC, WHO and other reputable 

agencies have agreed that health care personnel, other non-medical essential workers, those with 

high-risk medical conditions and adults aged 65 years or older should have priority and receive 

the COVID-19 vaccine first. Currently, there is still not a national policy that governs the 

distribution of the vaccine in the US (Stulpin, 2020). 

 

TRUST, QUALITY AND ETHICAL ISSUES THROUGHOUT THE VALUE CHAIN 

FOR VACCINE DEVELOPMENT 

 

From the onset of the pandemic to October 2020, over 1.1 million COVID-19 related deaths were 

reported worldwide. Because countries have struggled to contain the virus and mitigate the steadily 

rising death toll, pharmaceutical companies have been scrambling to rapidly produce a vaccine. It 

commonly “takes seven to ten years or more and about 1 billion U.S. Dollars” to develop a 

reputable and effective vaccine (Boyle, 2020). During a pandemic, normal timelines for vaccine 

development and testing are shortened. An expedited process, politics, varying distribution 

priorities, Phase 1, 2 & 3 testing disparities, minimal oversight, financial investments influencing 

decision making and a lack of transparency are all issues that impact trust and the quality of a 

vaccine.  
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Allwood et al. (2016) discusses how many companies prioritized production speed over more time-

consuming quality-controlled processes (Allwood et al., 2016). Millions of dollars are invested in 

manufacturing equipment, adequate storage containers, warehousing facilities, labor hours and 

supplies before a manufacturer receives regulatory approval to mass produce a vaccine (Grabowski 

& Vernon, 2001). So, if the Phase 1, 2 and 3 trials are not completed expeditiously, this can result 

in a substantial financial loss. Also, because time is of the essence, some companies (and countries) 

skip the regulatory approval step; this step ensures that there are quality-controlled processes in 

place to produce a safe and effective drug (Wee, 2020). Numerous companies rushed to develop a 

vaccine for COVID-19 within the first year of the first known cases worldwide. Conventional 

thinking leads one to surmise that faster development, approval and distribution of a vaccine would 

translate to an increased market share. Burki (2020), Wee (2020) and OECD (2021) highlight 

several concerns about the hurried process. Some of these concerns, led to the following questions: 

1) Are the vaccines safe and have they been tested adequately?; 2) Have the proper steps been 

taken to mitigate side effects?; 3) Can consumers trust that manufactures are being completely 

forthright about the efficacy of their vaccine given their tremendous financial investment? 

Ultimately, when you review articles about China giving thousands of their citizens a COVID-19 

vaccine in July 2020 and Russia approving their vaccine in August 2020 without even completing 

Phase 3 testing, many of the aforementioned questions have merit (Burki, 2020; Wee, 2020; 

OECD, 2021).  

 

In the US, there have been contentious battles between republicans and democrats for control of 

the legislative and executive branches of the government. Both politicians and scientists have been 

leading discussions about ways to combat COVID-19. Oftentimes, party affiliation heavily 

influences whether voters get vaccinated or adhere to suggested guidelines such as wearing a mask, 

social distancing, and rapid testing (Friedman, Gershon & Gneezy, 2021; Colvin & Whitehurst, 

2021). In July 2020, President Trump’s administration charged the US Department of Health and 

Human Services with collecting (and reporting) data about COVID-19. The CDC had been the 

premier organization tasked with researching, reporting, and leading the discussion about 

infectious diseases and pandemics since 1946 (Huang, 2020; Feuer, 2020b; Fox 6, 2020).  

 

The polarizing nature of the pandemic response has led some minority groups, conservative 

conspiracy theorists and liberal democrats to ask the following questions: 1) How infectious is this 

virus?; 2) Is this virus a hoax that has been overhyped for political gain?; 3) How safe will a vaccine 

be?; 4) Can politicians be trusted to lead the discussion on the best practices to mitigate the impact 

of the COVID-19?; 5) Are the reported number of contracted cases and deaths accurate or made 

up for personal/political gain? A person’s trust and willingness to take a vaccine is often tied to 

their political affiliation or race (Douglas, 2021; Ojikutu et al., 2021; Colvin & Whitehurst, 2021).  

 

Phase 1, 2 and 3 trials are typically conducted on healthy subjects. Thus, the results may be skewed 

and more favorable, than if the vaccine was administered to sick or more at-risk patients. More 

information needs to be released about the age, ethnicity, co-morbidities, health status, gender etc. 

of subjects used for Phase 1, 2 and 3 trials. Initially, Russia approved their COVID-19 vaccine 

without releasing the results from the clinical trials; in subsequent weeks they published limited 

results for a study with 76 participants. The lack of transparency leads to questions about whether 

the clinical trial results are accurate and whether they can be trusted (Burki, 2020; Wee, 2020; 

OECD, 2021). 
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Distribution strategies and accessibility to a vaccine vary by country and region. These apparent 

disparities have led to questions regarding how the vaccine will be distributed and how people in 

rural areas will get vaccinated. World health organizations agreed that health care personnel, other 

non-medical essential workers, those with high-risk medical conditions and adults aged 65 years 

or older should receive the COVID-19 vaccine first (Stulpin, 2020). However, for the masses there 

is not a national policy in the US for distributing the vaccine. This uncertainty highlighted in 

Stulpin’s (2020) and Sigalos’(2020) articles prompt the following questions: 1) Will the COVID-

19 vaccine be affordable to the masses?; 2) Will wealth or socioeconomic class impact how 

vaccinations are prioritized?; 3) Will vaccinations be mandatory for adults and/or kids?; 4) Since 

VICP funds are restricted during a pandemic, how will citizens be compensated for adverse 

reactions to a drug if vaccinations are mandated? A contentious political climate in the US and the 

lack of a centralized response to the COVID-19 pandemic has eroded public trust and confidence 

that the government can adequately mitigate the virus (Stulpin, 2020; Sigalos, 2020). 

 

ANALYSIS AND DISCUSSION OF SURVEYS ABOUT CONCERNS, TRUST AND 

VACCINES DURING A PANDEMIC 

 

Epidemiologist were able to quickly develop a COVID-19 vaccine (within 9 months instead of 5+ 

years) because of how easily the mRNA molecules in the vaccine could be produced. According 

to Friedman et al. (2021) and Douglas (2021), many remain wary of the expedited vaccine 

development timeline and apprehensive about being vaccinated. Politics, the socioeconomic 

environment, distribution disparities and deviations from the normal development process, have 

led to inherent biases, fears, and concerns about the efficacy of the vaccines and the severity of the 

virus. These attitudes and beliefs are reflected in various surveys that capture respondents’ views 

about contracting a virus, confidence in the government and attitudes about vaccinations amid a 

pandemic.  

 

The purpose of this analysis and discussion is to review surveys about pandemics and highlight 

differences in the responses. The surveys in this section were retrieved between June-September 

2020. Although analyzing correlating factors that impact the responses is beyond the scope of this 

research, the quality and ethical issues highlighted throughout this article could provide insight 

about why disparities exist in the survey results.  

 

Initially, hundreds of articles were perused about surveys during pandemics over the past 20 years. 

Information was collected about the demographics, questions, and responses. It was challenging 

to compare the results for different surveys because varying Likert scales (and questions) were 

used and oftentimes the raw data was inaccessible. Ultimately, there were numerous questions in 

these surveys that could be definitively placed in 1 of the 3 groups -specifically, views about 

contracting a virus, confidence in the government or attitudes about vaccinations. Tables 1-3, list 

specific surveys about H1N1, MERS, Zika, Ebola, and SARS that have questions which fall into 

these three groups and have readily available data. By no means is this a comprehensive list. It is 

simply a snapshot of articles googled between June 2020 and September 2020. The types of 

questions slightly vary from article to article but the responses are still comparable. 

 

In tables 4 and 5, the count and percentage of respondents who answered they were very worried 

(VW), A little worried (LW) or not worried at all (NW) about contracting COVID-19 or the 
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seasonal flu are listed. Since all of the surveys did not initially have these three distinct survey 

response categories, some categories were merged together if there were more than three possible 

answer choices in the original survey. Table 5 and figure 2, show that while 24.6-49.9 percent of 

the respondents were concerned that they (or their family members) would contract COVID-19, 

only 10.8 percent were worried about the seasonal flu. Most people were only moderately 

concerned about contracting either of these viruses. In order to further explore whether there was 

a significant difference in the proportion of respondents who were very worried about contracting 

these viruses, a chi-square test was conducted; this test revealed the p-

value<0.001(=) and that there were significant differences in the proportions for these  

8 surveys collectively.  

 

Table 6A shows the results from a Marascuilo pairwise comparison procedure for the 8 population 

proportions. Of the 28 pairwise comparisons, 18 revealed significant differences in the proportions. 

The results illustrate that the differences in the proportion of respondents who were very worried 

about contracting the flu (Wolf et al., 2020, Flu) vs. COVID-19 in all but one pairing (3, 8) were 

significant. The disparities in the responses for questions about contracting the flu vs. COVID-19 

are not unexpected; COVID-19 is still relatively new and people are processing how to understand 

the long-term impact and implications of this virus. As with any new global health crises, it is 

normal that people would have a heightened level of concern about the unknown. With more  
 

Figure 2. Shows the percentage of people who answered that they were very worried (VW), a little 

worried (LW) or not at all worried (NW) that they or a family member would get COVID-19. 

 
research and scientific studies, it would be interesting to track how these responses evolve over 

time.  

 

Table 7, table 8 and figure 3 display the count and/or percentage of respondents who answered 
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that they would take a vaccine for COVID-19 or the flu-H1N1. While 62-80% of those surveyed 

revealed that they would take a vaccine for COVID-19, only 54.7% would get a flu-H1N1 vaccine.  

 
Figure 3. Shows the percentage of respondents who are willing to take a vaccine for COVID-19 

 or the flu-H1N1. 

 
 

Also, if only the surveys about willingness to take a COVID-19 vaccine are examined, an 

interesting dichotomy exists between respondents in the US vs. European countries; in European 

countries 5-10% indicated that they would not take a vaccine, whereas 27% were against taking it 

in the US. A chi-square test was conducted to explore the differences in the proportion of 

respondents who were willing to take a COVID-19 vaccine; this test revealed the p-value<0.001 

(=) and that there were significant differences in the proportions for these 9 surveys. Table 

6B shows the results from a Marascuilo pairwise comparison procedure for the 9 population 

proportions listed. Of the 36 pairwise comparisons, 18 revealed significant differences in the 

proportions. Also, the differences in the proportion of respondents willing to take a vaccine for the 

flu-H1N1 (Seale, H. et al., 2010, Flu-H1N1) vs. COVID-19, were statistically significant. 

Similarly, the pairwise comparison procedure reveals a significant difference in the proportion of 

respondents willing to take a COVID-19 vaccine in the US vs. other European countries. 

 

There are a multitude of factors which influence whether a person is concerned about contracting 

a virus or willing to get vaccinated during a public health crisis. Epidemiologists, politicians, and 

individuals are still in the early phases of understanding the trajectory of COVID-19 and its global 

impact long-term. Thus, this analysis is not comprehensive because surveys and data collection is 

on-going. 
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CONCLUSION AND FUTURE WORKS 

 

In our research, we compare the typical supply chain for vaccine development to the current value 

chain used for many pharmaceutical companies developing a vaccine for COVID-19. While we 

focus on the expedited time frame to develop the COVID-19 vaccine, we also mentioned the rapid 

vaccine development for H1N1 as well. An H1N1 vaccine, “…was developed relatively rapidly, 

largely because influenza-vaccine technology was well developed and key regulators had 

previously decided that vaccines made using egg- and cell-based platforms could be licensed under 

the rules used for a strain change” (Lurie, 2020). Similarly, the mRNA based COVID-19 vaccine 

was also rapidly developed because it is relatively easier and faster to produce DNA/RNA 

molecules. Both the H1N1 and COVID-19 vaccines were developed within 5-9 months vs. the 

timeline for other pandemics, which normally spans 5+ years; although there are scientific reasons 

that support the expedited timeline to develop these vaccines, skepticism about the efficacy of the 

drug is understandable because the typical process was not followed.  

 

Throughout this paper, we emphasize ethical and quality issues that could arise throughout the pre-

clinical, phase trials, manufacturing, and distribution stages. We also perused various surveys 

about pandemics to understand how responses about contraction concerns and getting vaccinated 

vary. Descriptive statistics, chi-square tests and results from Marascuilo pairwise comparison 

procedures yielded insightful information. Significantly more respondents were worried about 

getting COVID-19 than getting the seasonal flu. Given the novelty of the COVID-19 and the 

familiarity with the seasonal flu, it is understandable that the heightened level of concern is 

different. Also, more people were willing to get vaccinated for COVID-19 than the flu-H1N1. It 

is also interesting to note that a pointedly greater number of respondents from the US were 

unwilling to get a COVID-19 vaccine as compared with individuals in other countries. 

 

In the future it would be interesting to explore what factors have the most significant impact on 

respondents’ attitudes about vaccination and virus contraction.  

 

Table 1. Lists articles that discuss people’s views about contracting a virus during a pandemic. 

KNOWLEDGE ABOUT CONTRACTION 

Topic Reference Question Wording Explanation of Measurements 

Belief in 

disease 

contraction  

Wolf et al, 2020; AP 

NORC Center survey, 

2020; YouGov, 

2020a; Wronski, 

2020; Jang, WM et al, 

2020; Bodas et. al, 

2020; IPSOS Group, 

2020 

How worried are you about getting 

the Coronavirus?; How worried that 

or someone in your family will be 

exposed to the Coronavirus?; How 

worried are you about getting the flu?; 

How worried are you that you could 

get MERS?; Are you worried by the 

COVID-19 outbreak? 

These measures indicate the 

degree to which people are 

worried about contracting the 

disease. 

Belief in 

severity of 

disease  

Wolf et al., 2020 
Do you think you will get sick from 

the Coronavirus? 

These measures indicate how 

likely it is that a person thinks 

they will get sick from a 

disease.  

Belief in 

disease 

contraction 

amongst 

friends  

Wolf et al., 2020 

Do you think someone you know may 

get sick from the Coronavirus this 

year? 

These measures indicate the 

degree to which people believe 

their friend, family member or 

associates are susceptible to 

obtaining the disease. 
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Table 2. Lists articles about people’s confidence in the government or  

elected officials’ ability to manage various pandemics. 

CONFIDENCE IN THE GOVERNMENT 

Topic Reference Question Wording Explanation of Measurements 

Confidence in 

federal 

government 

Wolf et al, 2020; 

Safford. T. et al., 

2017; Bodas et al., 

2020 

 How confident are you that the 

federal government can prevent a 

nationwide outbreak of the 

Coronavirus?; How confident are 

you in the federal government's 

ability to respond to Zika?; Do you 

trust the public health instructions 

of the MOH during the COVID-19 

outbreak? 

These measures indicate the 

confidence level in the 

government's ability to control 

of a disease outbreak. 

Confidence in 

government 

officials 

Wronski, 2020; 

IPSOS, 2020 

Do you approve or disapprove of 

the way your governor is handling 

your state's response to the 

Coronavirus?; Do you approve or 

disapprove of your governor's 

handling of the Coronavirus 

outbreak?; Do you approve or 

disapprove the way of Congress' 

handling of the Coronavirus 
outbreak?; Do you approve or 

disapprove of the way President 

Trump is handling the federal 

government’s response to the 

Coronavirus? 

These measures indicate how 

the respondents feel about 

elected officials’ abilities to 

handle a pandemic. 

Longevity of the 

outbreak 

YouGov, 2020a; 

YouGov, 2020b 

Do you think the Coronavirus 

outbreak will have a lasting effect 

on the United States, or do you 

think things will soon get back to 

normal? 

These measures indicate 

people's belief about the lasting 

effect of the Coronavirus. 

Vaccination 

obtainment after 

government 

recommendation 

Seale, H. et al., 2010 
Will you get the vaccine if the 

government recommends it? 

These measures indicate the 

respondents' confidence in 

government regulation and 

vaccine development. 

 

Table 3. Lists articles about the attitudes and beliefs people have toward pandemic vaccinations. 

VACCINATION ATTITUDES 

Topic Reference Question Wording Explanation of Measurements 

Vaccination 

side effects 

(Flu-H1N1; 

Flu-

Seasonal;Covid-

19) 

Seale, H. et al., 

2010; Cheney, M. et 

al., 2013; 

Wellcome, 2019 

I am concerned about the side 

effects of the vaccine; I worry about 

side effects from the flu shot; Do 

you strongly agree that vaccines are 

safe?; Serious side effects from the 

flu shot are common. 

These measures assess the 

concern level ofpotential side 

effects.  

Safety of 

vaccination 

(Flu-H1N1; 

Flu-

Seasonal;Covid-

19) 

Seale, H. et al., 

2010; Cheney, M. et 

al., 2013; 

Wellcome, 2019 

I am concerned that the vaccine has 

not been tested adequately; I 

wonder about the safety of the flu 

vaccine; Do you strongly agree that 

vaccines are effective? 

These measures assess the 

concern level of the safety of 

various vaccinations.  
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Protection of 

vaccination 

(Flu-H1N1) 

Seale, H. et al., 2010 

The vaccination will protect me 

from the pandemic (swine flu); The 

vaccination will stop the spread of 

the swine flu. 

These measures assess people's 

confidence in the protection 

levels of a pandemic vaccine. 

Getting 

Vaccinated  

(Flu-H1N1; 

Covid-19) 

Seale, H. et al., 

2010; Funk et al. 

2020; IPSOS 2020; 

Neumann-Bohme et 

al.2020 

If a vaccine was made available to 

the general public, would you get 

vaccinated?; Would you be willing 

to take a vaccine if it were 

developed inside of the US? 

These measures assess the 

probability of vaccine 

obtainment in a pandemic era. 

 

Table 4. Focuses on questions and answers about how worried the respondents  

are about getting either COVID-19 or the Seasonal Flu. 

CONCERNS ABOUT CONTRACTING COVID-19 OR THE SEASONAL FLU 

Exact Question Reference Pandemic 

Sample 

Size 

(n) 

Survey Results and 

Scale 

Survey 

Date 

Country of 

Respondents 

How worried are you 

about getting the 

corona virus? 

Wolf et al, 

2020  
Covid-19 630 

24.6% Very worried, 

39.1 % Somewhat 

worried, 23.4% A 

little worried, 12.9% 

Not worried at all 

March 

2020 
US 

How worried are you 

about you or someone 

in your family infected 

with the flu and 

Coronavirus?  

 AP 

NORC 

Center, 

2020 

Covid-19 1056 

21% Extremely 

worried, 21% Very 

worried, 31% 

Somewhat worried, 

Not too; 18% not too 

worried, 7% Not at 

all worried 

May 

2020  
US  

How worried that or 

someone in your 

family will be exposed 

to the corona virus? 

Wronski, 

2020  
Covid-19 46450 

37% Very worried, 

33% Somewhat 

worried,19%, Not 

too worried, 1% No 

answer  

July 

2020 
US  

How concerned are 

you that you or 

someone in your 

family will contract the 

coronavirus  

YouGov, 

2020a 
Covid-19 997 

29% Very 

concerned, 36% 

Somewhat 

concerned, 21% Not 

very concerned, 10% 

Not all concerned, 

5% Not sure  

May 

2020  
US  

How concerned are 

you that you or 

someone in your 

family will contract the 

coronavirus  

YouGov, 

2020b  
Covid-19 989 

26% Very 

concerned,36% 

somewhat concerned, 

23% Not very 

concerned, 11% Not 

at all concerned, 4% 

Not sure  

June 

2020 
US 

Are you worried about 

the Covid-19 

outbreak?  

Bodas et 

al, 2020 
Covid-19 563 

2.5% Not at all, 

13.9% A little, 

28.8% Moderate, 

26.1% A lot, 23.8% 

very much  

April 

2020 
Israel 

How concerned are 

you that you or 

 IPSOS, 

2020 
Covid-19 500 

36% Very 

concerned, 42% 

May 

2020  
US 
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someone you know 

will be infected by the 

Coronavirus? 

Somewhat, 15% Not 

so concerned, 7% 

Not concerned at all  

How worried are you 

about getting the flu?  

Wolf et al, 

2020  
Seasonal Flu 630 

10.8% Very worried, 

26.8 % Somewhat 

worried, 26.5% A 

little worried, 35.9% 

Not worried at all 

 March 

2020 
US 

 

Table 5. Shows the number (and percentage) of people who answered that they were very 

worried (VW), a little worried (LW), or not at all worried (NW) that they or  

a family member would get COVID-19. 

 CONCERNS ABOUT CONTRACTING COVID-19 OR THE SEASONAL THE FLU-H1N1 

 

Reference 

VW 

Percent 

(Count) 

LW 

Percent 

(Count) 

NW 

Percent 

(Count) 

Total 

1 Wolf et al, 2020, n=630c, COVID-19, 

US 
24.6 (154.98) 62.5 (393.75) 12.9 (81.27) 100% (630) 

2 AP NORC survey, 2020, n=1056*c, 

COVID-19, US 
42 (443.57) 31 (327.40) 25 (264.03) 98% (1035) 

3 Wronski, 2020, n=46450*, COVID-

19, US 
37 (17360.07) 33 (15483.30) 19 (8914.63) 89% (41758) 

4 YouGov, 2020a, n=997*c, COVID-19, 

US 
29 (289.09) 57 (568.22) 10 (99.69) 96% (957) 

5 YouGov, 2020b, n=989*c, COVID-19, 

US 
26 (257.02) 59 (583.24) 11(108.74) 96% (949) 

6 Bodas et al, 2020, n=563*c, COVID-19, 

Israel 
49.9 (280.72) 42.7 (240.22) 2.5 (14.06) 95.1% (535) 

7  IPSOS, 2020, n=500c, COVID-19, US 36 (180) 57 (285) 7 (35) 100% (500) 

8 Wolf et al, 2020, n=630c, Flu, US 10.8 (68.04) 53.3 (335.79) 35.9 (226.17) 100% (630) 

       

 VW- Very worried or concerned, LW- A little worried or concerned, NW- Not worried or concerned at all 
 c Columns were merged.  Responses of somewhat and not very were lumped together and summed.  Responses 

of very much concerned and a lot concerned were lumped together and summed. 

 * Responses that were left blank, or such as not sure or don’t know were not included in these total counts 

and percentages. 
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Pairwise 

Comparisons 
|pi-pj| CVij 

1, 2 0.16682 0.08078 

1, 3 0.31454 0.09144 

1, 4 0.36895 0.08625 

1, 5 0.34863 0.08774 

1, 6 0.34078 0.08914 

1, 7 0.30065 0.09390 

1, 8 0.37704 0.08589 

1, 9 0.35312 0.08805 

2, 3 0.14773 0.04903 

2, 4 0.20214 0.03848 

2, 5 0.18182 0.04171 

2, 6 0.17396 0.04458 

2, 7 0.13384 0.05347 

2, 8 0.21023 0.03767 

2, 9 0.18631 0.04237 

3, 4 0.05441 0.05759 

3, 5 0.03409 0.05980 

3, 6 0.02623 0.06184 

3, 7 0.01389 0.06853 

3, 8 0.06250 0.05706 

3, 9 0.03858 0.06026 

4, 5 0.02032 0.05151 

4, 6 0.02818 0.05386 

4, 7 0.06830 0.06142 

4, 8 0.00809 0.04830 

4, 9 0.01583 0.05204 

5, 6 0.00786 0.05622 

5, 7 0.04798 0.06350 

5, 8 0.02841 0.05091 

5, 9 0.00449 0.05448 

6, 7 0.04012 0.06542 

6, 8 0.03627 0.05329 

6, 9 0.01235 0.05671 

7, 8 0.07639 0.06092 

7, 9 0.05247 0.06393 

8, 9 0.02392 0.05145 

  References 

1   Seale, H. et al., 2010, Flu-H1N1, Australia 

2 Funke et al., May 2020, Covid-19,US 

3 Neumann-Bohme et al., 2020, Covid-19, Germany 

4 Neumann-Bohme et al., 2020, Covid-19, UK 

5 Neumann-Bohme et al., 2020, Covid-19, Denmark 

6 

Neumann-Bohme et al., 2020,  Covid-19, 

Netherlands 

7 Neumann-Bohme et al., 2020, Covid-19, France 

8 Neumann-Bohme et al., 2020, Covid-19, Portugal 

9 Neumann-Bohme et al., 2020, Covid-19, Italy 

Table 6A. (left) Shows the results from a Marascuilo pairwise comparison procedure for eight 

population proportions very worried about contracting COVID-19. Table 6B. (right) Shows the 

results from a Marascuilo pairwise comparison procedure for nine population proportions who 

are willing to take a vaccine for COVID-19 or the flu-H1N1. 
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Table 7. Focuses on questions and answers about whether respondents would be willing to 

get a vaccine for COVID-19. 

WILLINGESS TO TAKE A VACCINE FOR COVID-19 OR THE FLU-H1N1 

Exact Question Reference Pandemic 

Sample 

Size 

(n) 

Survey Results 

and Scale 

Survey 

Date 

Country of 

Respondents 

If a vaccine to 

prevent COVID-

19 were available 

today, would you 

get it? 

Funk et al., 2020 COVID-19 10,957 

42% Definitely, 

30% Probably, 

16% Probably 

not, 11% 

Definitely not, 

1% No answer 

May 2020 US 

Would be willing 

to get vaccinated 

against COVID-

19 if a vaccine 

would be 

available? 

Neumann-Bohme et al., 2020 COVID-19 1000 
70% Yes, 10%, 

No, 20% Unsure 
June 2020 Germany 

" " COVID-19 1000 
79% Yes, 6% 

No, 15% Unsure 
June 2020 UK 

" " COVID-19 1000 
80% Yes, 8% 

No, 12% Unsure 
June 2020 Denmark 

" " COVID-19 1000 
73% Yes, 8% 

No, 19% Unsure 
June 2020 Netherlands 

" " COVID-19 1000 
62% Yes, 10% 

No, 28% 
June 2020 France 

" " COVID-19 1000 
75% Yes, 5% 

No, 21% Unsure 
June 2020 Portugal 

" " COVID-19 1000 
74% Yes, 7% 

No, 19% Unsure 
June 2020 Italy 

       

If a vaccine was 

made available to 

the general public 

would you get 

vaccinated? 

Seale, H. et al., 2010 Flu-H1N1 n= 627 

54.7% Yes, 

42.9% No, 2.3% 

Not specified 

September-

October 

2009 

Australia 

 

Table 8. Shows the number (and percentage) of people who answered that they would (Yes) 

or would not (No) get a COVID-19 vaccine when it became available. 

 WILLINGESS TO TAKE A VACCINE FOR COVID-19 OR FLU 

 Reference 
Yes               

Percent (Count) 

No             

Percent 

(Count) 

Total 

1 Seale, H. et al., 2010, n=627*, Flu-H1N1, Australia 54.7 (343) 42.9 (269) 97.6% (612) 

2 Funke et al., May 2020, n=10957*, COVID-19, US 72 (7888.73) 27 (2958.27) 99% (10847) 

3 
Neumann-Bohme et al., 2020, n=1000*, COVID-19, 

Germany 
70 (700) 10 (100) 80% (800) 

4           ",           COVID-19, UK 79 (790) 6 (60) 85% (850) 

5           ",           COVID-19, Denmark 80 (800) 8 (80) 88% (880) 

6           ",           COVID-19, Netherlands 73 (730) 8 (80) 81% (810) 

7           ",            COVID-19, France 62 (620) 10 (100) 72% (720) 

8           ",            COVID-19, Portugal 75 (750) 5 (50) 80% (800) 

9           ",            COVID-19, Italy 74 (740) 7 (70) 81% (810) 

      
 *Responses that were left blank, or such as not sure or don’t know were not included in these total counts 

and percentages. 



Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 108 

REFERENCES 

 

 Allwood, J. M., Childs, T. H. C., Clare, A. T., de Silva, A. K. M., Dhokia, V., Hutchings, I. M., 

Leach, R. K., Leal-Ayala, D. R., Lowth, S., Majewski, C. E., Marzano, A., Mehnen, J., 

Nassehi, A., Ozturk, E., Raffles, M. H., Roy, R., Shyha, I., & Turner, S. (2016). 

Manufacturing at double the speed. Journal of Materials Processing Technology, 229, 

729–757. https://doi.org/10.1016/j.jmatprotec.2015.10.028 

 

AP NORC Center. (2020) Expectations for a COVID-19 vaccine. [Survey] The Associated 

Press-NORC Center for Public Affairs Research. Retrieved from 

https://apnorc.org/projects/expectations-for-a-COVID-19-vaccine/ 

 

Arnould, R., & DeBrock, L. (1993). Equilibrium Outcomes in Vaccine Markets and the 

Implications for Policy Iniatives. In: Supply Vaccines: An Economic Analysis of Critical 

Issues. Pauly, M., editor; C. Roberson, editor; S. Sepe, editor; M. Sing, editor and M. 

Willian, editor (eds.). London: IOS Press 

 

Baghalian, A., Rezapour, S., & Farahani, R. Z. (2013). Robust supply chain network design with 

service level against disruptions and demand uncertainties: A real-life case. European 

Journal of Operational Research, 227(1), 199–215. 

https://doi.org/10.1016/j.ejor.2012.12.017 

 

Bodas, M., & Peleg, K. (2020). Self-Isolation Compliance In The COVID-19 Era Influenced By 

Compensation: Findings From A Recent Survey In Israel. Health Affairs, 39(6), 936-941. 

https://doi:10.1377/hlthaff.2020.00382 

 

Boyle, P. (2020, March 21). Here’s why we can’t rush a COVID-19 vaccine. Retrieved from 

https://www.aamc.org/news-insights/here-s-why-we-can-t-rush-COVID-19-vaccine 

 

Burki, T. K. (2020). The Russian vaccine for COVID-19. The Lancet Respiratory Medicine. 

https://doi.org/10.1016/S2213-2600(20)30402-1 

 

Centers for Disease Control and Prevention (2009).  2009 H1N1 pandemic timeline. Retrieved 

from https://www.cdc.gov/flu/pandemic-resources/2009-pandemic-timeline.html 

 

Centers for Disease Control and Prevention. (2017). SARS Basics Fact Sheet.  Retrieved from 

https://www.cdc.gov/sars/about/fs-sars.html   

 

Centers for Disease Control and Prevention. (2018). The Advisory Committee on Immunization 

Practices (ACIP) and the Childhood Immunization Schedule.  Retrieved from 

https://www.cdc.gov/vaccines/hcp/conversations/downloads/vacsafe-acip-color-

office.pdf 

 

Centers for Disease Control and Prevention. (2020). Public Health Law Program. State School 

and childcare vaccination laws.  Retrieved from 

http:/www.cdc.gov/phlp/publications/topic/vaccinations.html 



Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 109 

CEPI (2020). CEPI response to COVID-19. Retrieved from https://cepi.net/COVAX/ 

 

Cheney, M. K., & John, R. (2013). Underutilization of Influenza Vaccine. SAGE Open, 3(2). 

https://doi.org/10.1177/2158244013484732  

 

College of Physicians of Philadelphia. (2020). Ethical Issues and Vaccines. The History of 

Vaccines. Retrieved from: 

https://www.historyofvaccines.org/index.php/content/articles/ethical-issues-and-vaccines 

 

Colvin, J., & Whitehurst, L. (2021). CDC mask guidance met with hostility by leading 

Republicans. The Associated Press.  Retrieved from https://apnews.com/article/health-

coronavirus-pandemic-4a04e568985b99b35da44653175d419a 

 

Debrock, L. (1985). Economic Aspects of Vaccine Innovation and Manufacturing. In Institute of 

Medicine & National Research Council (Eds).  Vaccine Supply and Innovation. (pp. 45-

64). National Academy Press. https://doi.org/10.17226/599  

 

Dou, E. (2020, August 25). China says it began public use of coronavirus vaccine a month ago, 

bypassing clinical trials. Retrieved October 26, 2020, from 

https://www.washingtonpost.com/world/asia_pacific/china-coronavirus-vaccine-bypass-

clinical-trials/2020/08/24/1813779a-e5be-11ea-bf44-0d31c85838a5_story.html  

 

Douglas, K. (2021). COVID-19 conspiracy theories. Group Processes & Intergroup Relations. 

Retrieved from https://doi.org/10.1177/1368430220982068 

 

Facher, L. (2020, May 9). Plan to distribute COVID-19 drug unveiled amid concerns over 

allocation. STAT. https://www.statnews.com/2020/05/09/trump-administration-

announces-plan-to-distribute-COVID-19-drug-amid-concerns-over-allocation/ 

 

Feuer, W. (2020a, May 8). Moderna CEO says supply of coronavirus vaccine will be limited, US 

will help decide who gets it first. CNBC. https://www.cnbc.com/2020/05/08/moderna-

ceo-says-supply-of-coronavirus-vaccine-will-be-limited-us-will-help-decide-who-gets-it-

first.html.  

 

Feuer, W. (2020b, July 15). Trump administration shifts control of coronavirus hospital data 

from CDC to HHS. CNBC Retrieved from https://www.cnbc.com/2020/07/15/trump-

administration-changes-its-process-for-collecting-and-reporting-us-coronavirus-hospital-

data.html  

 

Fox 6 Milwaukee (2020, July 14). Trump administration tells hospitals to bypass CDC with 

COVID-19 data reporting.  Retrieved from https://www.fox6now.com/news/trump-

administration-tells-hospitals-to-bypass-cdc-with-covid-19-data-reporting 

 

Friedman, A., Gershon, R., & Gneezy, A. (2021) A. COVID-19 and vaccine hesitancy: A 

longitudinal study. PLOS. Retrieved from https://doi.org/10.1371/journal.pone.0250123 



Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 110 

Funk, C., Kennedy, B., & Johnson, C. (2020, August 27). Trust in Medical Scientists Has Grown 

in U.S., but Mainly Among Democrats. Pew Research Center Science & Society. 

https://www.pewresearch.org/science/2020/05/21/trust-in-medical-scientists-has-grown-

in-u-s-but-mainly-among-democrats/.  

 

Geldsetzer, P. (2020). Use of rapid online surveys to assess people’s perceptions during 

infectious disease outbreaks: A cross-sectional survey on COVID-19. Journal of Medical 

Internet Research, 22(4). Retrieved from https://doi.10.2196/18790  

 

German Center for Infection Research. (2020, April 22). Promising MERS coronavirus vaccine 

trial in humans. ScienceDaily. Retrieved from 

www.sciencedaily.com/releases/2020/04/200422132600.htm 

 

Grabowski, H., & Vernon, J. (2001). The determinants of pharmaceutical research and 

development expenditures. In Capitalism and Democracy in the 21st Century (pp. 207–

221). https://doi.org/10.1007/978-3-662-11287-8_11 

 

Grennell, A. (2018, July 06). What happened to Zika? Retrieved from 

https://www.pbs.org/newshour/science/what-happened-to-zika 

 

Hay, J., & Zammit, D. (2002). Vaccine Policy Perspectives:  Market Strategies paper prepared 

for the Committee on Evaluation of Vaccine Purchase Financing in the United States, 

Institute of Medicine. 

 

Hensley, L. (2020, December 23). What's the Difference Between a DNA and RNA Vaccine?  

Retrieved from https://www.verywellhealth.com/rna-vs-dna-vaccine-5082285 

 

Higgins-Dunn, N. (2020, October 27). States will need billions to distribute the COVID vaccine 

as federal funding falls short. https://www.cnbc.com/2020/10/27/states-will-need-

billions-to-distribute-the-COVID-vaccine-as-federal-funding-falls-short.html.  

 

Huang, P. (2020, July 15). Trump Administration Orders Hospitals To Bypass CDC, Send 

COVID-19 Data To Washington. Retrieved from 

https://www.npr.org/2020/07/15/891563628/trump-administration-orders-hospitals-to-

bypass-cdc-send-COVID-19-data-to-washin 

 

Immunization Action Coalition. (n.d.) H1N1 -Vaccine Development. Retrieved August 2020 

from https://www.immunize.org/askexperts/experts_h1n1.asp 

 

International Federation of Pharmaceutical Manufacturers & Associations (IFPMA). (2014) THE 

COMPLEX JOURNEY OF A VACCINE The manufacturing chain, regulatory 

requirements and vaccine availability. IFPMA.  

 

  

https://www.pbs.org/newshour/science/what-happened-to-zika


Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 111 

Institute of Medicine (US) Committee on the Evaluation of Vaccine Purchase Financing in the 

United States. (2003). Financing Vaccines in the 21st Century: Assuring Access and 

Availability. 5, Vaccine Supply National Academies Press (US). Retrieved from 

https://www.ncbi.nlm.nih.gov/books/NBK221811/ 

 

IPSOS (2020, May). Reuters/IPSOS Corona Virus Survey. Retrieved from 

https://www.ipsos.com/en-us/news-polls/reuters-ipsos-data-vaccine-survey-2020-05-

21?_ga=2.77336669.957799532.1598478288-1298029606.1598478274 

 

IPSOS Group S.A. (2020, June 23). IPSOS US COVID-19 AGGREGATED TOPLINE 

REPORT. Retrieved from  https://www.ipsos.com/sites/default/files/ipsos-coronavirus-

us-aggregate-topline-062320.pdf 

 

Jang, W. M., Jang, D. H., & Lee, J. Y. (2020). Social Distancing and Transmission-reducing 

Practices during the 2019 Coronavirus Disease and 2015 Middle East Respiratory 

Syndrome Coronavirus Outbreaks in Korea. Journal of Korean Medical Science, 35(23). 

https://doi.org/10.3346/jkms.2020.35.e220  

 

Krosin, M. T., Klitzman, R., Levin, B., Cheng, J., & Ranney, M. L. (2006). Problems in 

comprehension of informed consent in rural and peri-urban Mali, West Africa. Clinical 

Trials: Journal of the Society for Clinical Trials, 3(3), 306–313. 

https://doi.org/10.1191/1740774506cn150oa 

 

Lemmens, S., Decouttere, C., Vandaele, N., & Bernuzzi, M. (2016). A review of integrated 

supply chain network design models: Key issues for vaccine supply chains. Chemical 

Engineering Research and Design, 109, 366–384. 

https://doi.org/10.1016/j.cherd.2016.02.015 

 

Lovelace, B. (2020, August). Moderna says its coronavirus vaccine shows promising results in 

small trial of elderly patients. Retrieved from 

https://www.cnbc.com/2020/08/26/moderna-says-its-coronavirus-vaccine-shows-

promising-results-in-small-trial-of-elderly-patients.html 

 

Lurie, N., Saville, M., Hatchett, R., & Halton, J. (2020). Developing COVID-19 Vaccines at 

Pandemic Speed. New England Journal of Medicine, 382(21), 1969–1973. 

https://doi.org/10.1056/NEJMp2005630 

 

Malone, K. M., & Hinman, A. R. (2007). Vaccination Mandates: The Public Health Imperative 

and Individual Rights. In Law in Public Health Practice (pp. 338–360). 

https://doi.org/10.1093/acprof:oso/9780195301489.003.0014 

 

Mello, M. M. (2007). RATIONALIZING VACCINE INJURY COMPENSATION. Bioethics, 

11(1), 32–42. https://doi.org/10.1111/j.1467-8519.2007.00590.x 

 



Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 112 

National Institutes of Health. (2020, July 14). Experimental COVID-19 vaccine safe, generates 

immune response. Retrieved October 30, 2020, from https://www.nih.gov/news-

events/news-releases/experimental-COVID-19-vaccine-safe-generates-immune-response 

 

Neumann-Böhme, S., Varghese, N. E., Sabat, I., Barros, P. P., Brouwer, W., Exel, J. V., … 

Stargardt, T. (2020). Once we have it, will we use it? A European survey on willingness 

to be vaccinated against COVID-19. The European Journal of Health Economics, 21(7), 

977–982. https://doi.org/10.1007/s10198-020-01208-6  

 

Park, A. (2020, May 12). Moderna COVID -19 vaccine move to phase 2 testing and get fast 

tracked approval from US Government.  Retrieved from 

https://time.com/5835785/moderna-coronavirus-vaccine-phase-2/ 

 

Ojikutu, B., Stephenson, K., Myer, K., & Emmons, K. (2021). Building Trust in COVID-19 

Vaccines and Beyond Through Authentic Community Investment. American Journal of 

Public Health. Retrieved from 

https://ajph.aphapublications.org/doi/10.2105/AJPH.2020.306087 

 

Organisation for Economic Co-operation and Development (OECD) (2021, May 10). Enhancing 

public trust in COVID-19 vaccination: The role of governments. Retrieved from 

https://www.oecd.org/coronavirus/policy-responses/enhancing-public-trust-in-covid-19-

vaccination-the-role-of-governments-eae0ec5a/ 

 

Reuters. (2020, August). US Doctors group calls for transparency in COVID-19 Vaccine 

Development. Reuters.com Retrieved from https://www.reuters.com/article/us-health-

coronavirus-ama-idUSKBN25M2N0  

 

Rockwell, P. (2017). Vaccine Science and Immunization Guideline. Springer International 

Publishing. https://doi.org/10.1007/978-3-319-60471-8 

 

Safford, T. G., Hamilton, L. C., & Whitmore, E. H. (2017). The zika virus threat: How concerns 

about scientists may undermine efforts to combat the pandemic.  University of New 

Hampshire, Carsey School of Public Policy. Retrieved from 

file:///C:/Users/twomack3/Documents/virus%20paper/The%20Zika%20Virus%20Threat

_%20How%20Concerns%20About%20Scientists%20May%20Undermin.pdf 

 

Seale, H., Heywood, A. E., Mclaws, M., Ward, K. F., Lowbridge, C. P., Van, D., & Macintyre, 

C. R. (2010). Why do I need it? I am not at risk! Public perceptions towards the pandemic 

(H1N1) 2009 vaccine. BMC Infectious Diseases, 10(1). doi:10.1186/1471-2334-10-99 

 

Sigalos, M. (2020, December 17). You can’t sue Pfizer or Moderna if you have severe Covid 

vaccine side effects. The government likely won’t compensate you for damages either. 

CNBC. Retrieved from https://www.cnbc.com/2020/12/16/covid-vaccine-side-effects-

compensation-lawsuit.html 

 



Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 113 

Smith, J., Lipsitch, M., & Almond, J. W. (2011). Vaccine production, distribution, access, and 

uptake. The Lancet, 378(9789), 428–438. https://doi.org/10.1016/S0140-6736(11)60478- 

 

Stulpin, C. (2020). Who will get a COVID-19 vaccine first? Healio. 

https://www.healio.com/news/infectious-disease/20200930/who-will-get-a-COVID19-

vaccine-first.  

 

US Department of Health and Human Services. (2020). Public Health Emergency: Legal 

Authority from http://www.phe.gov/Preparedness/planning/authority/Pages/default.aspx 

 

US Food and Drug Administration. (2019, December 19). First FDA-approved vaccine for the 

prevention of Ebola virus disease, marking a critical milestone in public health 

preparedness and response [Press release]. Retrieved from https://www.fda.gov/news-

events/press-announcements/first-fda-approved-vaccine-prevention-ebola-virus-disease-

marking-critical-milestone-public-health 

 

Vanderbilt University Medical Center. (2020, November 16). How does a mRNA vaccine 

compare to a traditional vaccine? Retrieved from 

https://www.vumc.org/viiii/infographics/how-does-mrna-vaccine-compare-traditional-

vaccine 

 

VCU Health. (2021, May 3). Johnson & Johnson vaccine: How is it different? The Johnson & 

Johnson vaccine could mark a turning point in the pandemic. Retrieved from 

https://www.vcuhealth.org/news/covid-19/johnson-and-johnson-vaccine-how-is-it-

different 

 

Wee, S. (2020, September 26). China Gives Unproven COVID-19 Vaccines to Thousands, With 

Risks Unknown. Retrieved October from 

https://www.nytimes.com/2020/09/26/business/china-coronavirus-vaccine.html 

 

Wellcome Trust, The Gallup Organization Ltd. (2019). Wellcome Global Monitor, 2018. [data 

collection]. 2nd Edition. UK Data Service. SN: 8466, http://doi.org/10.5255/UKDA-SN-

8466-2 

 

Wieland, A., Handfield, R. B., & Durach, C. F. (2016). Mapping the Landscape of Future 

Research Themes in Supply Chain Management. Journal of Business Logistics, 37(3), 

205–212. https://doi.org/10.1111/jbl.12131 

 

Wolf, M. S., Serper, M., Opsasnick, L., O'conor, R. M., Curtis, L., Benavente, J. Y., . . . Bailey, 

S. C. (2020). Awareness, Attitudes, and Actions Related to COVID-19 Among Adults 

With Chronic Conditions at the Onset of the U.S. Outbreak. Annals of Internal Medicine, 

173(2), 100-109. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7151355/ 

 

https://www.vumc.org/viiii/infographics/how-does-mrna-vaccine-compare-traditional-vaccine
https://www.vumc.org/viiii/infographics/how-does-mrna-vaccine-compare-traditional-vaccine


Quarterly Review of Business Disciplines – Volume 8 – Issue 2 – August 2021 

 

 

Page 114 

World Health Organization. (2016, February 10). Immunization supply chain and logistics. 

Retrieved from 

https://www.who.int/immunization/programmes_systems/supply_chain/en/ 

 

Wronski, L. (2020). NBC News: SurveyMonkey poll: Coronavirus concerns remain steady. 

Retrieved from https://www.surveymonkey.com/curiosity/nbc-poll-COVID-july26/ 

 

YouGov: Survey Result. (2020a). HuffPost: Coronavirus (May 29-31, 2020) [PDF]. Retrieved 

from https://docs.cdn.yougov.com/2gy7be8emb/tabs_HP_Coronavirus_20200529.pdf 

 

YouGov: Survey Result. (2020b). HuffPost: Coronavirus (June 5-7, 2020) [PDF]. Retrieved 

from https://docs.cdn.yougov.com/4x2nsulvy0/tabs_HP_Coronavirus_20200605.pdf 

https://www.surveymonkey.com/curiosity/nbc-poll-covid-july26/


 

 

QRBD 
QUARTERLY REVIEW OF  

BUSINESS DISCIPLINES 
 

 

August 2021 

 

Volume 8          

Number 2           
 

 

 

 
 

 

 

 
 

A JOURNAL OF INTERNATIONAL ACADEMY OF BUSINESS DISCIPLINES 

SPONSORED BY UNIVERSITY OF NORTH FLORIDA 

ISSN 2334-0169    (print) 

ISSN 2329-5163 (online) 




