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ABSTRACT 

COVID-19 has severely disrupted the lives of many with respect to health, economic security, and social behaviors. 
By analyzing the U.S. response to COVID-19, strategies for dealing with the next pandemic can be established. Anal-
yses on the politicization of science reveal the ineffectiveness of political commentary in overcoming the COVID-19 
pandemic, as seen through heterogenous behavioral patterns throughout the U.S. in regard to pandemic prevention 
measures, such as social distancing. Economic data reveal the importance of financially prioritizing small businesses 
over large ones and how to ensure individuals are motivated to return to work. The mask mandate was not widely 
respected throughout the U.S. and was a primary reason for the pandemic's prolonged effects. Due to a lack of trust in 
the leading health experts, non-pharmaceutical prevention methods were not as effective as they could have been. By 
analyzing vaccine data, it is clear that pharmaceuticals can and should be developed prior to the next pandemic. Based 
on the principle of cross-immunity, vaccines that incorporate genomic similarities between virus groups can be re-
searched and administered, which will theoretically reduce the immune system’s reaction to the next novel virus. 
Overall, the U.S. response to the COVID-19 pandemic had effective and ineffective components. By studying public 
health procedures and results from this pandemic, recommendations can be made to improve the response to the next 
pandemic.  

General COVID-19 Information 

Type of Disease 

COVID-19 is a disease caused by the virus severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This 
virus primarily affects the respiratory system, blood vessels, muscles, airways, and lungs and therefore can reduce the 
amount of oxygen that is supplied to the body. Ultimately, the body can fail to clear waste gases, such as carbon 
dioxide, which can exacerbate COVID-19 infection (Respiratory System, 2020). 

Transmission 

COVID-19 is transmitted primarily through respiratory droplets, which are spread when someone sneezes, coughs, or 
talks. Infected individuals can easily transmit the virus to others close by (approximately 1 meter or less) if no pre-
ventative measures are taken. Infected respiratory droplets do not need to land in the nose or mouth of another indi-
vidual to spread COVID-19, but rather, they can land on hands or other surfaces and infect other individuals through 
the touching of one’s face (COVID-19 Overview and Infection Prevention, 2021). 
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Symptoms 
 

• Fever 
• Chills 
• Cough 
• Fatigue 
• Muscle or body aches 
• Headache 
• New loss of taste or smell 
• Sore throat 
• Congestion or runny nose 
• Nausea or vomiting 
• Diarrhea 
• Dyspnea 
• Sputum 

 
All symptoms associated with COVID-19 infection are attributed to the immune system’s unique response to the 

SARS-CoV-2 virus (Billingsley et al., 2021). When an unvaccinated individual comes in contact with COVID-19, 
their immune system responds by developing antibodies and white blood cells to both attack and remember the virus, 
which makes it easier to recognize and suppress the virus in the future. The adaptive immune system also creates B 
cells, which are white blood cells made by bone marrow. These cells make antibodies that are specific to the virus and 
that bind to the virus so that other immune cells can recognize it. The adaptive immune system’s creation of white 
blood cells, antibodies, B cells, and more can cause symptoms like fatigue, muscle aches, and fevers (Billingsley et 
al., 2021). 

As a respiratory disease, COVID-19 mainly affects the lungs and the surrounding tissue. The disease can cause 
alveolar damage, edema, and interstitial pneumonia with a geographically heterogeneous pattern, mostly affecting the 
central part of the lungs (Aguiar et al., 2020). The heart is indirectly impacted by the SARS-CoV-2 virus through the 
blockage of blood vessels, which can damage the coagulation system, a bodily system composed of cells, proteins and 
processes that mediate blood clotting (Topol, 2020). As a result, blood clots can form and block organs from receiving 
oxygen, potentially leading to strokes (Topol, 2020). COVID-19 can lead to myocarditis (inflammation of the heart), 
necrosis of its cells, mimicking of a heart attack, arrhythmias, and acute or protracted heart failure (muscle dysfunc-
tion). These complications, which at times are the only features of COVID-19 clinical presentation, have occurred 
even in cases with mild symptoms and in people who did not experience any symptoms (Topol, 2020). 

There is evidence that supports long-term damage from COVID-19 infection, as seen in the diagnosis of long 
COVID. Long COVID is a condition where individuals experience the symptoms of COVID-19 months after their 
initial infection. Lingering medical conditions include sequelae in the respiratory and nervous system, as well as neu-
rocognitive disorders, mental health disorders, metabolic disorders, cardiovascular disorders, gastrointestinal disor-
ders, malaise, fatigue, musculoskeletal pain and anaemia (Al-aly et al., 2021). Some consequences are a result of 
inflammation provoked by the virus, while others are linked to life changes that might accompany the disease, such 
as reduced physical activity, changes in diet, and other alterations that can be attributed to quarantine mandates (Al-
aly et al., 2021).  

Long-term multiorgan effects are also indicative of permanent damage from COVID-19 infection. Multisystem 
inflammatory syndrome is a symptom of multiorgan effects and occurs when parts of the body become swollen after 
serious cases of COVID-19 (Al-aly et al., 2021). 

Other important long COVID symptoms include unstable blood regulation, which can cause dizziness, a fast-
beating heart (resulting from neurological disorders), muscle pain, loss of taste/smell, depression, anxiety, and irre-
versible destruction of lung tissue (COVID 'Long haulers', 2021). 
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Analyzing the U.S. COVID-19 Pandemic Response 
 
The Politicization of Science 
 
News coverage and political opinion played a significant role during the COVID-19 pandemic and had the ultimate 
effect of politicizing science. This led to a national gridlock between scientific advancement and political controversy 
and influenced public attitudes in a way that exacerbated partisan divides (Hart et al., 2020). Despite widespread 
public agreement on certain pandemic preventative measures, such as restrictions on international travel to the U.S. 
and limited in-person education models (Van Green et al., 2020). Americans have been politically divided in their 
perceptions of the government’s response and universal trust in scientists. For instance, 83% of Republicans rated 
President Trump’s response to COVID-19 as good or excellent, whereas only 18% of Democrats did so (Van Green 
et al., 2020). Democrats had greater confidence than Republicans that medical scientists would act in the best interests 
of the public in 2019. As of April 2020, Democratic support for medical science continued to grow while Republican 
support remained stagnant (Funk et al., 2020).  Differences in partisan perceptions of COVID-19 can be due to differ-
ences in ideology about the role of government, including government-issued public health guidance. President Trump 
and leading conservative political commentators frequently referred to COVID-19 as a “hoax” and have been dis-
missive of the risks the virus posed. This political commentary on the virus affected political populations within the 
US. These differences in political thought correlate with public behavior. GPS data collected from smartphones reveals 
that more Republican areas exhibited less social distancing than Democratic areas within the U.S. (Allcott et al., 2020). 
These behavioral differences pose serious health risks, as minimal social distancing during the COVID-19 pandemic 
is non-ideal and leads to greater outbreaks in those regions. Through the politicization of science, individuals through-
out the U.S. have adopted heterogeneous behavioral responses to the virus. These behaviors account, in part, for the 
prolonged duration of the pandemic and can influence later policy regarding behavioral homogeneity during the next 
pandemic. Stricter restrictions must be implemented to ensure that all individuals, regardless of political affiliation, 
are taking the same preventative measures to the same degree. When the next pandemic occurs, the federal government 
should take complete charge in creating and overseeing preventative measures. These measures include wearing a 
mask in all public spaces, maintaining a distance of 6 feet from others, reducing the number of crowds in public spaces, 
ensuring the ventilation of public facilities, and offering frequent sanitization opportunities (How to Protect Yourself, 
2021). Businesses that do not uphold these regulations must be subject to various fines, which will then be sourced 
for scientific research. Safety is a priority during any pandemic, and if heterogenous preventative measures are utilized 
throughout the US, individuals will only suffer in the long run.  
 
Economic Depression 
 
The COVID-19 pandemic not only raised severe health concerns, but economic ones too. In a study conducted be-
tween March 28 and April 4, 2020, 5,800 small businesses that are a part of Alignable, a network of 4.6 million small 
businesses, were surveyed for the impacts of COVID-19. It was determined that 90% of these businesses believed the 
pandemic or COVID-19 related disruptions would end by January 2021 (Bartik et al., 2020). Although the effects of 
the pandemic on the economy were much more prolonged, this can help explain the fact that 35% of these businesses 
did not apply for a CARES Act loan, claiming that they “simply did not need the cash” (Bartik et al., 2020). The 
closing of small businesses was primarily responsible for the extensive occupational separations that took place. When 
surveyed, businesses with 50 or more employees were more optimistic about their survival than those with fewer than 
50 employees (Bartik et al., 2020). Clearly, financial loans were not at the root of an economic solution, and ultimately, 
the failure of the CARES Act to examine what type of relief would best stimulate the economy was a reason why the 
pandemic had such disastrous economic effects. Not only should these relief resources be more extensive, but financial 
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assistance should also be targeted disproportionately at smaller businesses, those with fewer than 50 employees. Build-
ing off of the reported optimism of small and large businesses, this financial modification would promote emotional 
and economic security by minimizing the closure of small businesses. 
 In May of 2020, approximately 9.74 million people could not find work in the U.S. because of the COVID-
19 pandemic. For reference, in July of 2021, that number fell to approximately 1.58 million (Supplemental Data 
Measuring the Effects, 2021). Despite the reduction in unemployment numbers from May of 2020 to July of 2021, 
there are still concerns regarding the desire to work. 633,000 of the 1.58 million individuals who are not in the work-
force due to COVID-19 complications, roughly 40%, reported as “not wanting a job” (Supplemental Data Measuring 
the Effects, 2021). This is a major issue because economic hardship will remain if individuals who have lost their jobs 
do not return to work.  
After taking on additional responsibilities during the COVID-19 pandemic, many women left their jobs and feel inca-
pable of returning to work (Jackson, 2021). Instead of simply increasing job availability and trust within the workplace, 
an emphasis on subsidising daycare and other familial needs must be placed. These funds can be taken from CARES 
Act loans and will have tremendous restorative power with respect to the quantity of working individuals.  
 
The Mask Mandate 
 
At the start of any pandemic, non-pharmaceutical intervention methods must be utilized in order to quickly and effec-
tively flatten the infection curve. Mandatory mask mandates were and are necessary in the fight against any deadly 
virus. Masks limit turbulent gas cloud formation and respiratory pathogen emission (Bourouiba, 2020). Research 
shows that masks accomplish this by blocking and/or redirecting rapid turbulent jets, streams of air that carry respir-
atory droplets, emitted when coughing or sneezing (Tang et al., 2009). Overall, masks limit infectious airflow, which 
is necessary in any public space during a pandemic. The mask material itself can filter infectious particles such as 
aerosols or droplets to various degrees (Van der Sande et al., 2008). In the event of asymptomatic infection, mask 
mandates are necessary as a precaution, especially if the asymptomatic individual is unaware of their viral infection. 
By restricting the movement and spread of potentially infectious particles, masks prove to be one of the most effective 
non-pharmaceutical intervention methods available.  
 While masks are highly effective in reducing viral transmission, mask mandate policy within the U.S. was 
largely heterogeneous, often falling under states’ responsibilities (Althouse et al., 2020). Nonuniform mask policy is 
highly ineffective in overcoming any pandemic, as the reduction in viral transmission is only successful when all 
individuals in a particular region abide by the same standards. In the early stages of the COVID-19 pandemic, Dr. 
Anthony Fauci advocated for facial coverings as an effective non-pharmaceutical intervention method. However, he 
received much lashback for advocating for a mandate with little research and data as it pertained to COVID-19 (Wood-
ruff et al., 2020). At the start of any pandemic, it is best to rely on data from former pandemics and utilize previously 
completed research to inform our current decisions. Dr. Fauci’s support for masks was not ill-founded, but rather 
grounded in extensive research completed on numerous pandemics throughout the last century. Pandemic influenza 
(H1N1), which emerged in Mexico in early 2009 rapidly spread worldwide (Xu et al., 2010). Researchers tested the 
efficacy of masks in preventing viral transmission by having participants cough five times onto a Petri dish containing 
a viral transport medium held 20 cm in front of their mouth. The experiment was repeated with subjects wearing a 
surgical mask and wearing an N95 respirator. While influenza virus could be detected in all nine volunteers without a 
mask, no influenza virus could be detected on the Petri dish specimens when participants wore either type of face 
mask (Johnson et al., 2009). It is important to note that the type of mask utilized, certified medical masks that meet 
government standards, uncertified medical masks subject to FDA jurisdiction, and homemade masks, makes an impact 
on the transmission of the virus (Li et al., 2020).  

Thus, while research on new pandemics may be limited, logical decisions regarding the limiting of viral 
transmission can be made by analyzing research from prior pandemics. Masks are not only advantageous for limiting 
the spread of COVID-19; they’re necessary for any health crisis. The global health leaders during any pandemic must 

Volume 10 Issue 3 (2021) 

ISSN: 2167-1907 www.JSR.org 4



remain transparent with the population, even if that entails advocating for a safety precaution that has not been widely 
tested in the context of a current pandemic.  
 
Vaccine Study 
 
The US, as well as other countries, was quick to fund vaccine research, which is essential in defeating any pandemic. 
Ultimately, this research was enabled by decades of long-term investments by the federal government, followed by 
additional federal investment in the development of the COVID-19 vaccines themselves. Around $900 million was 
invested in preclinical development and clinical trials for the vaccines. Additionally, the government ensured vaccines 
were readily available to citizens, which included advertisement and contracts with various pharmaceutical companies 
(Frank et al., 2021). The government supported additional preclinical studies, absorbed the bulk of human testing costs 
and risk through a set of contracts that paid for the various phases of vaccine development and manufacturing, and 
reduced manufacturing risk by underwriting capacity investments (Frank et al., 2021). 

The success of the COVID-19 vaccine development project reflects the determination of the government to 
ensure public safety during a fatal health crisis. Through the expansive mobilization of public resources to work with 
industry to produce products with enormous health, social, and economic benefits, the federal government allowed 
for the swift development of effective and safe vaccines.  

Various vaccines are effective in reducing the threat of COVID-19, but for purposes of this paper, only 
mRNA vaccines will be discussed. The Moderna and Pfizer mRNA vaccines are both widely used and effective. In 
COVID-19 mRNA vaccines, the mRNA molecule is encapsulated in lipid nanoparticles, which minimize degradation 
of the mRNA and assist in endocellular penetration (Zhang et al., 2020). After the encapsulated mRNA enters the 
muscle deltoid cells and passes into the cytosol, the ribosomes perform cellular translation, producing the spike pro-
tein, which when released into the circulation stimulates the immune response. The SARS-CoV-2 spike proteins allow 
the virus to penetrate host cells and are also the target of the neutralizing antibodies the body produces in order to 
eliminate the virus (Vitiello et al., 2021). By predisposing cells to the SARS-CoV-2 spike protein, mRNA vaccines 
allow the body to preemptively produce antibodies that will eliminate the virus in the case of infection.  
 While vaccine development was rapid, there are still ways to improve moving forward. For instance, little 
instruction was given to those who do not receive the vaccine (Yelin et al., 2021). This target population of people 
who are potentially incapable of building COVID-19 immunity includes people with immunodeficiency viruses, peo-
ple currently taking immunosuppressant drugs, older individuals, children below the age of 12, and people who do not 
want to get vaccinated (Information for Special Populations, 2021). All individuals who do not receive a vaccine 
simply must take extra precautions when interacting with others. While it may be hard to enforce, strict mandates must 
be implemented for these individuals to continue abiding by the mask mandate, to wash their hands frequently, to 
social distance, and to minimize their interactions with others in society. Proof of vaccination, or lack thereof, can be 
used to monitor these individuals and ensure the safety of the general population. Moving forward, children below the 
age of 12 should be included in vaccine trials. With the COVID-19 vaccine rollouts, this population has been pushed 
back and neglected. It is not only logical to diversify the vaccine trial populations, but also a way to reassure parents 
and health workers that it is safe to distribute these vaccines to children. Since the onset of the pandemic, approxi-
mately 4.2 million children have been infected with COVID-19 (Children and COVID-19, 2021), and children have 
not only suffered physically, but also with respect to their education and their mental and emotional health. The greatly 
diminished access to critical medical services, such as COVID-19 vaccines, by children has extended this suffering. 
In order to ensure the effectiveness of the COVID-19 vaccines, diverse populations must be used.  
 

Cross-Immunity as a Means of Mitigating Immune System Overreaction 
 
Asymptomatic Infection 
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With respect to COVID-19, asymptomatic infections refers to the detection of nucleic acid of SARS-CoV-2 in patient 
samples by reverse transcriptase-polymerase chain reaction, but have no typical clinical symptoms or signs and no 
apparent abnormalities in images, including lung computed tomography (Gao et al., 2021). It is important to under-
stand that while an asymptomatic individual may not suffer any health issues from COVID-19, they still play a role 
in the transmission of the virus. Asymptomatic responses to COVID-19 are completely based on the strength of the 
infected individual’s immune system response. Those with severe COVID-19 symptoms have immune systems that 
overreacted to the foreign virus while those with no symptoms have immune systems that did not recognize the virus 
as a threat.  
 
Causes of Asymptomatic Infection to COVID-19 
 
One prominent theory regarding asymptomatic infection is that these individuals already possess the antibodies needed 
to defeat the SARS-CoV-2 virus. It is possible that such individuals were exposed to other similar viruses earlier in 
their lifetimes, meaning their bodies may have already built an immune response to a specific protein that is utilized 
on the SARS-CoV-2 virus. It is believed that the stronger the exposure to previous coronavirus infections, the lower 
the chances that hospitalization was required upon SARS-CoV-2 infection (Kashir et al., 2021). Previous coronavirus 
outbreaks have included severe respiratory syndrome (SARS) caused by SARS-CoV, and Middle East respiratory 
syndrome (MERS) caused by MERS-CoV. SARS-CoV, MERS-CoV, and SARS-CoV-2 share significant sequence 
homology and antigenic epitopes capable of inducing an adaptive immune response (Yaqinuddin, 2020). All corona-
viruses consist of transmembrane trimeric spike glycoproteins, membrane glycoproteins, and transmembrane envelope 
proteins (Kashir et al., 2021). Due to the overwhelming similarities between coronaviruses, previous exposure to 
SARS or MERS may have been sufficient enough for a patient to build effective antibodies for COVID-19. Further-
more, a study published in Science (Shrock et al., 2020) examined 232 COVID-19 patients and 190 pre-COVID-19 
era controls and found that more antibodies relating to various rhinoviruses, enteroviruses, and influenza were ob-
served in COVID-19 patients with weak immune system responses, while those with stronger immune system re-
sponses possessed fewer antibodies related to other viruses (Shrock et al., 2020). This proves that immunity to asymp-
tomatic responses to COVID-19 do not only have to come from similar viruses, coronaviruses, but can also come from 
others with similar genomes.  
 
Utilizing Cross-Immunity to Limit Immune System Overreaction 
 
Cross-immunity to novel viruses should be induced in patients in order to elicit an asymptomatic reaction to future 
infection with similar genomes. Prophylactic or therapeutic intervention is needed at the earliest. Therefore, drug/vac-
cine repurposing should be explored with the intention of identifying potential target antigen sequences of previously 
known coronavirus strains to come up with suitable vaccines for novel virus strains (Kaur et al., 2021). This research 
must also be extended to other viruses in order to be effective. 

There are many genomic similarities between distinct coronavirus strains, such as the genetic organization 
for the coding region encoding for a canonical set of genes in the order 5′ end- open reading frame (ORF) 1a/b repli-
case, spike, envelope, membrane, and nucleocapsid-3′ end (Sasseville et al., 2002). Due to the fact that distinct coro-
navirus strains possess genomic similarities, it is possible to develop vaccines for a novel coronavirus before much 
research has been conducted on the new virus strain itself. This research is also applicable to other viruses, such as 
rhinoviruses and noroviruses. By establishing genomic similarities between various strains within each virus group, 
vaccines can be prepared before the start of the next pandemic. Despite the inability to know with certainty what type 
of virus the next pandemic will be a result of, conducting research on these genomic similarities will allow vaccination 
to occur much more easily and quickly during the next pandemic. More research on the genomic composition of 
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various terminals and protein-producing genes in various viruses is needed in order to develop effective pharmaceu-
tical intervention methods.  

If these general virus vaccines are administered before the start of the next pandemic, more individuals will 
most likely have less severe reactions to the new virus (Kashir et al., 2021). This is because if individuals are exposed 
to genome sequences present in multiple viruses, they will most likely produce and remember the immunoglobulins 
necessary to defeat the next pandemic-level virus (Kashir et al., 2021). Cross-immunity is the future of pandemic 
vaccination because it ensures the safety of the general population and is extremely effective. By building the anti-
bodies necessary to defeat the next major virus in a controlled setting, people’s immune systems will not overreact 
when infected with the next virus, and ultimately, the symptoms of such an infection will be mitigated.  
 

Conclusion 
 
Come the next global pandemic, many new and harsher policies need to be adopted in order to ensure the safety of 
the general population. Recovering from the next pandemic should not fall upon the federal, state, and local govern-
ments with respect to policy creation. The CDC and WHO, led by medical experts, must collaboratively create public 
mandates to be enforced by the government. Political commentary on certain preventative measures, such as mask 
mandates or quarantines, will only serve to divide the U.S. population politically and will cause the country to expe-
rience another gridlock between scientific advancement and political controversy. Ultimately, more power needs to 
be given to the leading medical experts, and all governments should enforce the mandates from the CDC and WHO 
in order to ensure behavioral homogeneity throughout the United States. Individuals and businesses that do not comply 
with CDC and WHO policies should be subject to various fines, which will then be sourced for scientific research.  
 In the future, financial loans should be primarily reserved for small businesses, businesses with fewer than 
50 employees. This is due to the fact that small businesses were less optimistic about their survival during the COVID-
19 pandemic than large businesses, businesses with more than 50 employees (Bartik et al., 2020).  
 When it comes to preventative measures such as mask mandates, leading health experts should continue to 
rely on data from former pandemics to influence current decisions. Regardless of the classification of the next pan-
demic-level virus, mask mandates should be utilized and enforced. Further changes in mask policy may be made after 
subsequent research. Masks are not only advantageous for limiting the spread of COVID-19; they’re necessary for 
any health crisis. The global health leaders during any pandemic must remain transparent with the population, even if 
that entails advocating for a safety precaution that has not been widely tested in the context of a current pandemic.  
  Just as with the COVID-19 pandemic, the U.S. should make vaccine research a priority during the next 
pandemic. However, instructions for individuals who either cannot or choose not to receive the vaccine should be 
bolstered in the future. Quarantining, mask mandates, and frequent sanitization should be enforced for people with 
immunodeficiency viruses, people currently taking immunosuppressant drugs, older individuals, children below the 
age of 12, and people who do not want to get vaccinated. Proof of vaccination, or lack thereof, can be used to monitor 
these individuals and ensure the safety of the general population. Moving forward, children below the age of 12 should 
be included in vaccine trials.  
 Considering the presence of asymptomatic infection in any given population with any virus, it is important 
that enough viral tests are accessible and administered to the general population on a regular basis. Money that would 
typically go towards legislation such as the CARES Act, which would need to be restricted, can be put towards the 
creation of viral antibody tests. Individuals who regularly attend work or school must be subject to regular antibody 
testing in order for health organizations to better observe infection patterns and to especially monitor those with 
asymptomatic infections, who would most likely otherwise go untested. 
 Cross-immunity should be used to reduce the likelihood of severe/fatal infection with the next virus. To do 
this, drug/vaccine repurposing should be explored with the intention of identifying potential target antigen sequences 
of previously known coronavirus strains to come up with suitable vaccines for novel virus strains. This research must 
also be extended to other viruses, like rhinoviruses and noroviruses,  in order to be effective. By establishing genomic 
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similarities between various strains within each virus group, vaccines can be prepared before the start of the next 
pandemic, thus potentially weakening the immune system’s reaction to infection of the next pandemic-level virus.  
Ultimately, cross-immunity is a viable method for mitigating the health risks of the next pandemic, but will only be 
effective if the general population abides by the mandates created by the CDC. Just as scientists will do their part to 
create safe and effective vaccines, ideally before the next pandemic, regular individuals must do their part to wear 
masks, trust the leading health experts and monitor their symptoms. Similarly, the government must also do its part in 
sensibly allocating financial loans to small businesses, provide regular testing opportunities to citizens, and avoid 
commentary on scientists’ recommendations.  
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