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Abstract
The prolonged coronavirus disease 2019 (COVID-19) pandemic has raised concerns about the failures in the
public health measures used to manage the spread of this deadly virus. This review focuses its attention on
research papers that at their core highlight the individual public health measures instituted by
organizations, institutions, and the government of the United States (US) since the start of the COVID-19
pandemic and that were published in 2019 to 2022. Together, these sources help paint a well-rounded view
of the US management of this pandemic so that conclusions may be drawn from mistakes that were made
and this country may respond better in the future to such situations. This paper is unique because it
highlights the areas where improvement is needed, whereas other published work describes the measures
taken and how they were carried out, not the failures, which leaves a gap in the literature that this paper
hopes to fill. Through a deep dive into public health measures, seven areas in which improvements could be
made were pinpointed by the authors. Such measures included mask mandates, social distancing,
lockdown/quarantine, hand hygiene, COVID-19 testing, travel screening, and vaccine hesitancy. In
exploring each measure, a discussion was carried out about its benefits and shortcomings in alleviating the
ramifications of a global pandemic. In addition to the poor supply chain for critical products like personal
protective equipment (PPE), the miscommunication between states and federal policies did not allow for the
entirety of the US to respond cohesively in the face of the COVID-19 pandemic. This general review is
crucial to know what is working and what needs to be changed to increase the benefits provided to the
population.

Categories: Preventive Medicine, Infectious Disease, Epidemiology/Public Health
Keywords: quarantine, covid-19 vaccine hesitancy, travel screening, hand hygiene, coronavirus quarantine,
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Introduction And Background
The coronavirus disease 2019 (COVID-19) virus, also known as severe acute respiratory syndrome
coronavirus (SARS-CoV-2), was identified in late 2019 and quickly became a super spreader virus across the
world. COVID-19 is an incredibly fast-spreading virus, spreading through respiratory droplets. The disease
may not show symptoms right away. This contributes to how vastly spread it became and why it became a
pandemic. Most of the population will experience mild to moderate symptoms but will recover without
issues [1]. Those with weaker immune systems, such as the elderly, pregnant women, cardiovascular disease
patients, diabetics, and cancer are more likely to experience serious respiratory symptoms [1-4]. To date,
there has been a total of 34 million cases and 622,000 deaths [5]. While there has not been a pandemic of
this extent in quite some time, similar precautions were taken during the Spanish Flu of 1918 and when the
H1N1 strain hit the US. During the Spanish Flu, people were quarantined while with the H1N1 strain mostly
handwashing and avoiding contact were encouraged. The public health measures taken back then were
vastly different from the ones put in place during COVID-19 due to the expansive spread. This review's
objective is to analyze the failures of public health measures in the US and to conceptualize how to move
forward. Specifically, failures in mask implementation, social distancing, and lockdowns. These public
health measures were considered a failure in preventing the rapid spread of COVID-19. Other failures that
were discussed included travel screenings, rapid testing inefficiency, and people unwilling to vaccinate.

Review
Methods
A review of the failures of public health measures in the US during the COVID-19 pandemic was performed
using online sources such as PubMed, Google Scholar, and the Centers for Diseases Control and Prevention
(CDC) website. Within the research, the main search words used to find articles were COVID-19, public
health measures, mask mandates, lockdown, and vaccinations. The articles selected were about the main
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safety measures implemented to prevent the spread of COVID-19, as well as articles showing COVID-19
progression throughout different states. Articles were excluded in which public health measures related to
COVID-19 were not mentioned. Specifically, the main reason for excluding 2106 articles in the first pass, was
no mention of COVID-19 in the title or abstract of the articles. The CDC, with the World Health
Organization (WHO), was used for data regarding the number of cases, deaths, and modes of contamination.
Articles from before 2019 were excluded. The study was conducted according to the latest Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The inclusion criteria for
the 61 articles included in the review consisted of articles specific to the US population, published after
2019, mentioning a specific public health measure taken during the pandemic, and relevant to COVID-19
(Figure 1).

FIGURE 1: PRISMA Flow Diagram

Discussion
Masks

The use of masks to prevent the spread of the COVID-19 virus was widely recognized across the US. Mask
mandates came into play at varying times throughout the pandemic for each state and faced criticism on
both sides of the spectrum. Masks were majorly used indoors in most states, while few states required their
use in outdoor environments. Masks have a 99.98%, 97.14%, and 95.15% efficacy for N95, surgical, and
homemade masks, respectively in preventing the spread of avian influenza [6]. The avian influenza was used
as a comparison because of the similarity in size with the COVID-19 virus. A study on the spread of the viral
particles of COVID-19 was performed, using a mannequin, which demonstrated a decreased transmission of
over 50% with cotton and surgical masks and of 80-90% reduction with N95 masks, as shown in Figure 2 [7].
Across multiple studies, the risk of infection with the COVID-19 virus was reduced using masks, whether
N95, surgical, or cotton masks [8]. According to the CDC, the guidelines for mask wearing were to make sure
they are well-fitted, and the correct type of mask that should prevent the aerosolized matter from
penetrating and worn indoors and outdoors if in contact with other people [9].
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FIGURE 2: Mask Type and Reduced Transmission of COVID-19

Public health failed with the implementation of mask mandates because it was not implemented in a timely
and uniform matter across the US. The states made the individual decisions of when to require the mask
mandates and the specific regulations surrounding it. Some states failed to implement any mandates at all
and left the local government to decide for themselves. States such as New York and Washington took on
universal mask mandate policies, which showed a decrease in the spread of COVID-19 [10]. These universal
mask mandates require residents of the state to wear masks whether indoor or outdoor areas regardless of
close contact with other individuals. While masks proved to be an efficacious method to prevent COVID-19
transmission, there were many states which still had not implemented this policy on their residents. By
September 2020, there were still 14 states which had not implemented any mask mandate orders [10]. To
date, there are still 11 states which have never implemented mask mandates all over their population [11].
This can lead to a higher transmission rate among those states and prolong the spread of the virus. States
such as Arizona, Utah, and Rhode Island had the highest cases per 100,000 people across the US [12]. All the
previously mentioned states failed to issue a state-mandated mask order which led to a high increase in
cases per capita [10]. While states such as Maryland, Oregon, and Pennsylvania quickly carried out the state-
mandated mask order and ended up with some of the lowest averages in total cases [10].

Issues also became apparent with the type of masks used. The CDC recommended the use of N95 masks for
healthcare workers, as they would have the highest exposure to the virus [9]. However, many civilians
purchased these masks as well which led to a shortage in the healthcare field. This was a barrier many
hospitals had to overcome by using surgical masks. The lack of information about the types of masks to be
used had a substantial impact on the population because even though cloth and homemade masks were
shown to be efficacious, the way they were fitted and used had a much larger impact. Surgical masks, which
are meant for one-time use, were being reused by the public. These masks, when wet or dirty from constant
reuse reduce the efficacy of preventing transmission [9]. Homemade and cloth masks were not always sized
appropriately, and individuals had large gaps around the side of the masks or loose ear loops, which is
directly contraindicated by the CDC [9].

Lastly, there was a shortage of personal protective equipment, specifically face masks, that the US was
unprepared for when the pandemic hit. Increased use of surgical and N95 masks led to dwindling resources
because the demand far exceeded the supply available [13]. Hospitals found themselves having to use
reusable equipment when lacking the one-use equipment, they are usually afforded. Outside of the
healthcare setting, there was a lack of masks provided to the public. While a state may have put in place a
mask mandate, that does not inherently mean that a population has constant access to adequate masks. Only
a few businesses were able to provide masks to their patrons, and this lack of availability led to individuals
using inadequate replacements for masks such as neck gaiters, face shields, and masks with vents [14]. 

The timely and uniform execution of mask mandates, adequate supply, and properly informing the public
are major considerations for future purposes. Several states showed much better results and decreased
COVID-19 cases when those guidelines were followed [14]. Furthermore, healthcare workers could continue
to perform their daily job duties without feeling at risk or having to quarantine themselves after a possible
exposure. Leading more workers in the field to take care of those who become ill. Data showed that mask use
is an efficacious way to prevent transmission of COVID-19 and proper application and supply can lead to a
decrease in cases in the future [14].

COVID-19 Testing
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During the past year and a half, diagnostic testing has been critical for quickly and accurately identifying
individuals infected with COVID-19 and battling the spread of the virus. Identifying failures within the
diagnostic methods used during this pandemic can be especially useful in helping us respond to future
pandemics more efficiently.

Throughout this pandemic, several types of diagnostic tests were employed to determine who had
contracted COVID-19 and was fighting a current infection. The first type of testing most used was a
polymerase chain reaction (PCR) test done on samples acquired on a swab from the nasal passage. PCR tests
require three reagent kits and need to be analyzed in a lab with specific lab equipment making the process
lengthier [15]. Ultimately, when compared to other tests in the market, PCR is the most sensitive diagnostic
test and therefore is more accurate in diagnosing patients carrying COVID-19 [15]. The second most
common type of testing administered is an antigen test on blood samples. For this testing method, results
can be attained in 15 minutes as it does not need to be evaluated in a lab but can be less sensitive when
compared to PCR testing [15]. The decrease in accuracy in antigen tests can be attributed to the fact that
such a test must be done on a fresh sample and delaying testing by a couple of days can lead to antigen
destruction and result in a false-negative result [15].

One major failure in COVID-19 diagnostic testing was the depletion of testing kits. At the start of the
pandemic, the PCR method was the test used most in the US because serologic testing kits had not been
mass-produced and dispersed yet. As the virus continued to spread and more individuals got sick, the
demand for testing increased exponentially while the supply decreased due to the lack of available materials
to conduct the PCR tests. Several months into the pandemic the US Strategic National Stockpile (SNS), which
stores medical equipment for emergency events like this one, was running low due to the worsening
situations in hospitals across the country [16]. As mentioned previously, PCR tests require the use of three
reagents and with the global shutdown, such materials were hard to accumulate quickly enough to restore
the SNS. The global shutdown was critical because the US relies on imports from other countries to supply
the healthcare sector with many minerals being exclusively sourced from outside the US [16]. This resulted in
the early closure of testing sites due to a limited number of testing kits with many individuals being turned
away. This was a huge issue because not diagnosing in time meant that people continued to spread the virus
in their communities and to everyone they encountered. Later, this issue was alleviated by the production of
serologic tests that did not use such materials and that could produce results within minutes, but by then a
lot of damage had been done.

In conjunction with the low availability of testing kits, there was also a lack of access to testing sites. When
testing became available, testing sites were set up by government agencies throughout counties across the
US in places like stadiums and churches and many others. The location of such testing sites highlights a huge
disparity in the access that different racial and ethnic groups have to medical services. As detailed in a
recent study done on COVID-19 testing site distribution in New York City, data show that African American
and Latino communities have fewer sites in their zip codes than traditionally white communities [17].
Health disparities like these are particularly harmful because data also show that African American and
Latino communities account for nearly 20 percent more positive COVID-19 results than white communities
[17]. When considering the population density and distribution in a dense city like New York City, the lack of
access to testing sites by minority groups can lead to debilitating consequences.

Another prevalent issue with COVID-19 testing was the long wait times for testing results. With the huge
demand for testing, especially in highly populated cities, the turnaround time for results was greatly
affected. Results would take anywhere from 24 to 72 hours which then took one to five days to be relayed to
the patient [18]. Many factors affected this delay which included low staffing in the lab at one time due to
CDC regulations and depletion of the raw materials to carry the tests out [18]. Simply put, the demand for
testing results was too high to be met promptly. Long turnaround times meant that individuals could be
carrying the virus and going to work or their communities and spreading it.

During the COVID-19 pandemic, there were many issues in the way testing methods were developed and
employed to battle the quick spread of the virus. To be better prepared, the US can work on building a larger
stockpile of raw materials for the tests discussed above, and in doing so, be sure that there are enough kits to
diagnose individuals and stop the spread of disease. It would be beneficial to work on having these materials
sourced in the US as opposed to being out of the country so that the US is less affected by another global
shutdown. Better policies can be established to ensure that racial background or the zip code someone lives
in is not a determinant of their access to medical services, such as testing. These are just a few things that if
changed can make a world of difference in response to any future pandemic. 

Social Distancing

One of the main public health measures used to contain the spread of any contagious disease is social
distancing. Theoretically, the fewer people one is in contact with, the spread of disease decreases, and the
chance of getting sick is lower. In a study comparing the COVID-19 incidence and mortality rates of 3,054
US counties during the first wave of the pandemic, it was determined that increased social distancing
measures decreased incidence by 26% and mortality by 31% [19]. This is not a new measure; social distancing
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has been used for hundreds of years when diseases have popped up across the world. For example, in the
2009 H1N1 pandemic modeling studies showed that social distancing, especially in workplaces, led to a
reduction in cases [20]. Therefore, it comes as no surprise that this measure is at the top of the list when
confronting the current COVID-19 pandemic. Many failures can be assessed regarding the US
implementation of social distancing and how improvements could have been made to ensure maximum
benefit during this pandemic.

The physical parameters of social distancing have been widely studied to determine what is a safe distance
that ensures low to no transmission of the virus. One of these studies assesses the distance traveled by viral
particles during regular breathing, sneezing, and coughing to determine the appropriate social distance to
avoid the zone of viral exposure [21]. This study found that sneezing and coughing can cause viral particles
to be transported long distances in part due to the velocity at which particles are ejected in such actions [21].
This is without taking into consideration external factors like temperature or ventilation which could aid in
increasing the distance traveled by the particles [21]. The data determined that the distance of two meters
suggested by WHO is not enough to avoid the exposure zone and that it needs to be at least five meters [21].
Studies analyzing the physical travel of COVID particles were not carried out in time to prevent exposure
and even when they adhered to the two meters, or six feet rule was already well established.

When evaluating the US use of social distancing measures in response to COVID-19, the question of timing
is always discussed. Were social distancing measures established at the appropriate times or would it have
been beneficial from an earlier start? This very question has been statistically evaluated through a
longitudinal study of 37 countries done after the first wave of the pandemic [22]. The study maps when each
country implemented school closures and banned mass public gatherings in comparison to their cumulative
mortality from COVID-19 [22]. Through the statistical evidence presented in this study, it can be observed
that countries that enforced earlier social distancing measures had lower mortality when compared to
countries that waited longer to implement such measures [22]. The study also discusses the effects of an
earlier start to social distancing by mathematically mapping the estimated cumulative COVID-19 mortality
if each country had started just one week earlier than when they did [22]. It was estimated that by doing so
each country could have decreased such numbers by about 44 % [22]. This positive correlation between an
earlier start to social distancing and the decrease in cumulative mortality cannot be overlooked when
evaluating the importance of this public health measure and the US's failure to institute it sooner.

Another facet of social distancing that needs to be discussed is how it differed from state to state. One of the
key issues at the start of the COVID-19 pandemic was the differing mandates proposed from state to state
which often led to different states being at various stages of pandemic management. In a state-level analysis
done with data collected from the start of the COVID-19 pandemic, it was discovered that states that had
stay-at-home orders and public gathering bans in place by the time they reach their 500th COVID case had
lower transmission rates and longer case doubling times [23]. The transmission rates were measured by
analyzing the average effective reproductive number for each state the week after they reached their 500th
case on record [23]. Another study conducted analyzed data from 27 US states to determine the connection
between overall mortality and maximum mortality rate and population density [24]. It showed that states
with higher population density recorded higher overall mortality and higher maximum mortality rates [24].
This connection suggests that such states with higher population densities have increased frequency of
social interactions which directly affect the transmission of the COVID-19 virus and therefore mortality
rates from the said virus. The lack of a cohesive social distancing policy across all 50 states could have been a
huge factor in decreasing or even preventing the high mortality rates seen throughout the US. States with a
greater concentration of population could have benefited from equal enforcement of such policies.

With retroactive analysis of data gathered from the start of the COVID-19 pandemic and peak points during
the last year, there were failures in instituting adequate social distancing measures. Discovering the safe
social distance needed to avoid exposure took some time and therefore not established in public settings.
Another big failure was the timing of when these measures were enforced. As discussed above, based on data
gathered from different countries, an earlier start time has been mathematically proven to lead to decreased
overall mortality. A final failure in implementing social distancing measures was the lack of cohesive policy
enforced by all states in the US. Various policies from state to state led to varying degrees of enforcement
and in the long run compliance by the population which ended up affecting some states more negatively than
others.

Vaccine Hesitancy

For months, the primary way to combat the spread of COVID-19 was through non-pharmaceutical
measures, such as lockdowns and mask mandates [25]. These procedures were effective in preventing the
spread when implemented purposefully and on a national level. The approval of three different vaccines for
emergency use in the US, the Pfizer, Moderna, and Johnson & Johnson vaccines, has allowed the focus to
change from non-pharmaceutical measures to vaccine rollout and implementation. Though many people
have been given the vaccine, many people have still not received it.

Vaccine hesitancy found in the US can be attributed to the three C model, which is composed of the three

2022 Dominquez et al. Cureus 14(12): e32437. DOI 10.7759/cureus.32437 5 of 11



categories of convenience, confidence, and complacency [26]. These categories measure the accessibility and
ability of the public to get the vaccine, the credibility of the safety and effectiveness of the vaccine, and the
public’s perception of the need to receive a vaccine for preventable illness, respectively. Though it is not
guaranteed, it was found that when vaccines are offered in more accessible locations, such as schools, and
are shown to be financially beneficial, the public is more likely to get those vaccines [27]. The confidence of
the public, or concerns about efficacy and potential side effects, was found to be the most valued reason
behind the reluctance to get the COVID-19 vaccine [28]. It was recently shown to be of great importance
when the Johnson & Johnson vaccine was cited as potentially associated with blood clots [29]. Though later
assured to have a very weak correlation, this setback likely caused the public to rethink their trust in any of
the vaccines against COVID-19. Complacency is also shown to have a positive relationship with vaccine
hesitancy. Because many people who are younger or of lower socioeconomic status have a lower perception
of risk and disease severity, they are less likely to engage in COVID-19 vaccine uptake [30].

This three-C model is furthered with the addition of two more categories, communication, and context [27].
These categories convey the importance of access to valid information and understanding cultural factors.
Many of the concerns about potential side effects or the effectiveness of the COVID-19 vaccine are caused by
misinformation given by the mainstream media. This misinformation has been able to spread quickly
because of the volume of information being conveyed within the media and the rapid advancements of the
COVID-19 pandemic [27]. The misleading information given to the public can create confusion and distrust,
which emphasizes the need for an educational initiative focused on public health as well as timely
information communicated at a community level [25].

An increase in vaccine hesitancy within the US has also been correlated with communities of ethnic and
racial minorities [31]. A review of multiple studies showed that the largest minorities in the US, Hispanic and
African Americans, were more likely to be hesitant in receiving the vaccine due to reasoning associated with
sociodemographic characteristics, like income and education, as well as medical mistrust, beliefs about the
vaccine, and exposure to misinformation [31]. Another study revealed that African Americans had the
highest prevalence of vaccine hesitancy, and the likelihood of vaccine hesitancy increased as the level of
education, household income, and fear of infection decreased [32]. Gender was also found to be less of a
determinant of hesitancy to get a COVID-19 vaccine, but the reasoning for hesitancy was found to be
different when considering gender; women were more likely to have hesitancy due to circumspection,
whereas hesitancy in men could be attributed to complacency [33].

To increase vaccination rates in the US, some corporations and state governments have started to offer
monetary motivation as well as the promise of other material rewards. States, such as Ohio, North Carolina,
and Michigan, have offered their citizens a drawing in a lottery with a chance at winning a sum of a million
dollars or more in exchange for getting a vaccination [34]. Some city officials, like the ones in Memphis,
Tennessee, have even offered the chance of winning a new vehicle for each newly vaccinated individual [34].
Grocery stores, such as Aldi and Publix, and transportation services, like Amtrak and American Airlines, are
offering their employees varying levels of compensation to show proof of getting a COVID-19 vaccine [35].
Even though rewarding incentives are being offered, vaccination rates are still not rising at the desired rate.
Some corporations have decided to require their employees to receive the COVID-19 vaccine; major
businesses, like Goldman Sachs, Google, and The Walt Disney Company, are implementing a vaccine
mandate that requires all their employees to have it unless there are legitimate medical or religious
concerns [36].

Lockdown and Quarantine

As the COVID-19 pandemic began its initial spread, many countries were not prepared with a plan on how to
contain the virus since there had not been a threat like this since the 1918 Influenza. By the middle of March,
many countries had implemented emergency measures, ranging from a complete lockdown to stay-at-home
orders that put a curfew into effect. The US began to respond to the threat of COVID-19 with the
enforcement of a lockdown toward the end of March, but the federalist structure of its government and the
temperament of the political climate caused inconsistency and confusion in the response of the country.

When enforced properly, a lockdown can be one of the most effective non-pharmaceutical interventions
applied within society [37]. A lockdown can prohibit disease spread by limiting social interaction to the
necessity needed for a community's sustainability. In a strict lockdown, only essential businesses, like
grocery stores and pharmacies, can remain accessible, whereas restaurants and entertainment venues
should be closed to the public. These measures are estimated to have been effective in slowing the
progression of COVID-19, especially when enforced before an observed increase in infection [38]. By
handicapping the spread, lockdowns were able to give government officials more time to react to the
incoming threat and healthcare providers more time to prepare for the anticipated influx of patients [39].

While lockdowns were useful, they could have been more effective if implemented earlier [38]. A study
conducted in Spain even estimated that a nationwide lockdown imposed one day earlier would have lowered
COVID-19 deaths within the country by 11 percent, and in turn, 23 percent of the 20,037 deaths could have
been prevented by the end of the time period being analyzed [40]. Spain was of a few countries to implement
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a lockdown about one and a half months after its first case, but other countries, like the US and the United
Kingdom (UK), waited about two months to implement them [39]. If their lockdown policy were enforced at
an earlier date, many countries could have avoided such detrimental effects caused by COVID-19. Earlier
lockdowns could have also been more effective if they had been paired with more sufficient duration and a
progressive ending [39]. Spending more time in a restricted lockdown and easing restrictions more
incrementally would have proven beneficial, as there would be a slimmer likelihood of resurgence [41].

The time at which a lockdown was implemented was not the only reason a lockdown was not as effective in
the US; inconsistency between the decisions at the level of the state governments could also be to blame. At
the beginning of the pandemic, the federal government cast the responsibility for the response to COVID-19
on the states, therefore, the US did not have a unified reaction like many other countries [42]. Some states
responded with stay-at-home orders soon after the outbreak of the virus became significant, while others
delayed the mandate for a time [42]. Though local initiatives were important, a cohesive response to this
global health crisis enforced by a national government was proven to be more effective in other countries,
like China [34].

The various containment strategies within each state reflected the political polarization found in the US as
well [40]. Because the decisions concerning lockdown fell onto the government officials of the state, the
political climate was a determinant in the implementation of a lockdown; states that primarily had a
Republican-controlled governorship were less likely to mandate a lockdown in the earlier days of the
pandemic [42]. The political officials were also primarily responsible for providing the policies to the public,
which made partisanship a crucial factor when considering whether the guidelines were adhered to by the
public [43]. For future responses to be more successful, bipartisan support should be considered as a way in
which to increase adherence to government mandates.

The first of the 50 states to enact a shelter-in-place order was California. These lockdown measures are
estimated to have led to between 160.9 to 194.7 per 100,000 population reduction in COVID-19 cases within
the state as well as a 3.6 to 3.9 per 100,000 population reduction in COVID-19-related deaths per 100,000
[44]. Without these lockdown measures, California could have suffered larger losses, especially since it is a
more densely populated state than most. Of the 50 states, Vermont was the state with the least incidences of
COVID-19 cases [45]. Vermont was also among the first 21 states to implement a lockdown, asserting that an
earlier lockdown could be beneficial in preventing the spread of COVID-19 [46]. Texas, New York, and Florida
were some of the states with the largest numbers of cumulative cases of COVID-19 [47]. These statistics
could be due to these states containing the most populous areas of the country, but it could also be attributed
to its delay in mandating a lockdown. Overall, a more unified strategy between the states, such as a mandate
from the national government, could have been more effective in preventing the spread of COVID-19.

Travel Screening

Out of the measures taken during the beginning of the COVID-19 pandemic, one that perhaps should have
been better managed to prevent another public health failure in how the pandemic was handled by societies
across the globe was the screening of travelers out of mainland China as well as contact tracing of who they
encountered [48]. The measures that were taken at the beginning and during the pandemic included
screenings done at borders and airports, as well as travel restrictions that were set in place to prevent
unnecessary travel to areas with a high number of COVID-19 cases [48]. Additionally, travelers from COVID-
19 hotspots were quarantined to avoid transmission [49]. However, due to the phenomenon of asymptomatic
cases, it appears that screening for symptoms may not have been the best approach to screen travelers seeing
as how individuals with no symptoms could still be carrying and spreading the disease [48]. Thus, a more
effective approach to preventing the spread of the virus would have been for travelers to quarantine
following any travel as well as receive PCR testing to confirm that they were not carrying the virus [49].
Because of the nature of the coronavirus, travel screening for domestic and international travel appeared to
be ineffective in identifying positive cases [50]. This is because travel screening was primarily based on
asking about symptoms and exposure [50]. This would mean that individuals who may have been
asymptomatic could have been carrying the virus and answering “no” to screening questions based on
symptoms; it becomes more difficult to determine exposure to the virus when a person can be contagious
before ever developing symptoms or be asymptomatic altogether. Thus, this screening method appears to
have faults. Furthermore, PCR testing in addition to this screening process is expected to be more effective
but it is still not completely reliable because when a traveling individual is tested, they likely have not
developed the findings that are consistent with the disease [50]. The final determination appears to be that
quarantine, when followed for the appropriate period, is the most effective method of slowing or stopping
the transmission of the virus. It is easy to see how enforcing quarantine for every traveler would have been
quite difficult thus making a truly effective traveler screening process difficult to develop.

Hand Hygiene

Hand hygiene is a highly effective method of preventing the spread of pathogens and diseases that only
became commonplace in the US a few decades ago, in the 1980s, when the firsthand hygiene guidelines
made their debut into public health measures [51]. Today, hand washing and hand sanitizing are some of the
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most basic and accessible ways to maintain healthy communities by preventing disease and fighting against
antibiotic resistance [52]. Following the COVID-19 pandemic, proper antiseptic techniques widely accessible
to the community became crucial. COVID-19 is mainly transmitted through respiratory droplets and contact
transmission, with touching being one of the primary ways in which an individual can become exposed to
fluid infected with COVID-19 [53]. Thus, proper hand hygiene is key to preventing transmission.

For hand hygiene measures to be effective, they must be successfully enforced amongst the public and
healthcare workers. Hand hygiene compliance is directly related to the accessibility and availability of
resources that make proper hygiene possible. One of the most widespread methods of hand sanitizing
available to the public became hand sanitizing stations available in drug stores, grocery stores, retail stores,
schools, restaurants, and airports. Furthermore, handwashing stations were made available at places
commonly visited by thousands of people. Most importantly, hand hygiene adherence was promoted
amongst healthcare workers, who were most likely to encounter COVID-19. However, it seems that this was
not entirely successful; a recent study showed that adherence to the hand hygiene guidelines established by
WHO only significantly increased among healthcare.

Public health failed with the implementation of mask mandates because it was not implemented in a timely
and uniform matter across the US. The states made the individual decisions of when to require the mask
mandates and the specific regulations surrounding it. Some states failed to implement any mandates at all
and left the local government to decide for themselves. States such as New York and Washington took on
universal mask mandate policies, which showed a decrease in the spread of COVID-19 [10]. These universal
mask mandates require residents of the state to wear masks whether indoor or outdoor areas regardless of
close contact with other individuals. While masks proved to be an efficacious method to prevent COVID-19
transmission, there were many states which still had not implemented this policy on their residents. By
September 2020, there were still 14 states which had not implemented any mask mandate orders [10]. To
date, there are still 11 states which have never implemented mask mandates all over their population [11].
This can lead to a higher transmission rate among those states and prolong the spread of the virus. States
such as Arizona, Utah, and Rhode Island had the highest cases per 100,000 people across the US [12]. All the
previously mentioned states failed to issue a state-mandated mask order which led to a high increase in
cases per capita [10]. While states such as Maryland, Oregon, and Pennsylvania quickly carried out the state-
mandated mask order and ended up with some of the lowest averages in total cases [10].

Issues also became apparent with the type of masks used. The CDC recommended the use of N95 masks for
healthcare workers, as they would have the highest exposure to the virus [9]. However, many civilians
purchased these masks as well which led to a shortage in the healthcare field. This was a barrier many
hospitals had to overcome by using surgical masks. The lack of information about the types of masks to be
used had a substantial impact on the population because even though cloth and homemade masks were
shown to be efficacious, the way they were fitted and used had a much larger impact. Surgical masks, which
are meant for one-time use, were being reused by the public. These masks, when wet or dirty from constant
reuse reduce the efficacy of preventing transmission [9]. Homemade and cloth masks were not always sized
appropriately, and individuals had large gaps around the side of the masks or loose ear loops, which is
directly contraindicated by the CDC [9].

Lastly, there was a shortage of personal protective equipment, specifically face masks, that the US was
unprepared for when the pandemic hit. Increased use of surgical and N95 masks led to dwindling resources
because the demand far exceeded the supply available [13]. Hospitals found themselves having to use
reusable equipment when lacking the one-use equipment, they are usually afforded. Outside of the
healthcare setting, there was a lack of masks provided to the public. While a state may have put in place a
mask mandate, that does not inherently mean that a population has constant access to adequate masks. Only
a few businesses were able to provide masks to their patrons, and this lack of availability led to individuals
using inadequate replacements for masks such as neck gaiters, face shields, and masks with vents [14]. 

The timely and uniform execution of mask mandates, adequate supply, and properly informing the public
are major considerations for future purposes. Several states showed much better results and decreased
COVID-19 cases when those guidelines were followed [14]. Furthermore, healthcare workers could continue
to perform their daily job duties without feeling at risk or having to quarantine themselves after a possible
exposure. Leading more workers in the field to take care of those who become ill. Data showed that mask use
is an efficacious way to prevent transmission of COVID-19 and proper application and supply can lead to a
decrease in cases in the future [14].

Conclusions
For future directions, the largest factor found that would lead to improvement in preventing the spread of
COVID-19 is an earlier implementation of prevention methods. COVID-19 diagnostic methods also fell short
and could have contributed to the spread of the disease. The first test that originally came out took about
one week to deliver results, leaving the potentially COVID-positive patient to spread the virus to those
around him/her. Once rapid testing began to be performed, which reduced the diagnosis time to two to three
days, many turned out to be false positives or false negatives. These discrepancies in the testing process
need to be addressed and more sensitive tests need to be provided to individuals who have had contact with
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COVID-19. While it is impossible to predict any future disease, this pandemic has a lot to teach about future
preparations. Hospitals and healthcare facilities should remain stocked with personal protection equipment
for worst-case scenarios to aid healthcare workers which will be facing new diseases. Healthcare facilities
have many plans within their policies regarding major catastrophic events, with the experience they have
had during COVID-19, they can use this as an opportunity to establish protocols and guidelines to enhance
response to any future pandemics. Lastly, with the vaccine recently coming out, there was a lot of skepticism
throughout the general population about taking the vaccine. The media and politics played a major role in
deterring people from taking the vaccine. There was misinformation being spread about symptoms and
possible uses of the vaccines which led the population to doubt their’ efficacy. Informing the public, instead
of sensationalizing and profiting from such a challenging time would have created a better understanding for
those with questions.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Our hearts go to the victims of the COVID-19 pandemic.

References
1. Coronavirus disease (COVID-19) . (2021). Accessed: July 29, 2021: https://www.who.int/health-

topics/coronavirus.
2. Backer S, Rezene A, Kahar P, Khanna D: Socioeconomic determinants of COVID-19 incidence and mortality

in Florida. Cureus. 2022, 14:e22491. 10.7759/cureus.22491
3. Hapshy V, Aziz D, Kahar P, Khanna D, Johnson KE, Parmar MS: COVID-19 and pregnancy: risk, symptoms,

diagnosis, and treatment. SN Compr Clin Med. 2021, 3:1477-83. 10.1007/s42399-021-00915-2
4. Patel R, Kaki M, Potluri VS, Kahar P, Khanna D: A comprehensive review of SARS-CoV-2 vaccines: Pfizer,

Moderna &amp; Johnson &amp; Johnson. Hum Vaccin Immunother. 2022, 18:2002083.
10.1080/21645515.2021.2002083

5. Coronavirus cases. (2021). Accessed: July 9, 2021: https://www.worldometers.info/coronavirus/country/us/.
6. Tirupathi R, Bharathidasan K, Palabindala V, et al.: Comprehensive review of mask utility and challenges

during the COVID-19 pandemic. Infez Med. 2020, 28:57-63.
7. Ueki H, Furusawa Y, Iwatsuki-Horimoto K, Imai M, Kabata H, Nishimura H, Kawaoka Y: Effectiveness of face

masks in preventing airborne transmission of SARS-CoV-2. mSphere. 2020, 5:10.1128/mSphere.00637-20
8. Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schünemann HJ: Physical distancing, face masks, and eye

protection to prevent person-to-person transmission of SARS-CoV-2 and COVID-19: a systematic review
and meta-analysis. Lancet. 2020, 395:1973-87. 10.1016/S0140-6736(20)31142-9

9. Types of masks. (2021). Accessed: May 12, 2021: https://www.cdc.gov/coronavirus/2019-ncov/prevent-
getting-sick/types-of-masks.html.

10. Zhang X, Warner ME: COVID-19 policy differences across US states: shutdowns, reopening, and mask
mandates. Int J Environ Res Public Health. 2020, 17: 10.3390/ijerph17249520

11. State-by-state guide to face mask requirements . (2021). Accessed: May 16, 2021:
https://www.aarp.org/health/healthy-living/info-2020/states-mask-mandates-coronavirus.html.

12. U.S. coronavirus map: what do the trends mean for you? . (2021). Accessed: May 13, 2021:
https://www.mayoclinic.org/coronavirus-covid-19/map.

13. FAQs on shortages of surgical masks and gowns during the COVID-19 pandemic . (2020). Accessed: May 13,
2021: https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/faqs-
shortages-surgical-masks-and....

14. Your guide to masks. (2021). Accessed: May 14, 2021: https://www.cdc.gov/coronavirus/2019-ncov/prevent-
getting-sick/about-face-coverings.html.

15. Mardian Y, Kosasih H, Karyana M, Neal A, Lau CY: Review of current COVID-19 diagnostics and
opportunities for further development. Front Med (Lausanne). 2021, 8:615099. 10.3389/fmed.2021.615099

16. Dyatkin B: COVID-19 pandemic highlights need for US policies that increase supply chain resilience . MRS
Bull. 2020, 45:794-6. 10.1557/mrs.2020.258

17. Grigsby-Toussaint DS, Shin JC, Jones A: Disparities in the distribution of COVID-19 testing sites in black
and Latino areas in new York City. Prev Med. 2021, 147:106463. 10.1016/j.ypmed.2021.106463

18. Greninger AL: Test it earlier, result it faster, makes us stronger: how rapid viral diagnostics enable
therapeutic success. Curr Opin Virol. 2021, 49:111-6. 10.1016/j.coviro.2021.05.007

19. VoPham T, Weaver MD, Adamkiewicz G, Hart JE: Social distancing associations with COVID-19 infection
and mortality are modified by crowding and socioeconomic status. Int J Environ Res Public Health. 2021,
18:10.3390/ijerph18094680

20. Ahmed F, Zviedrite N, Uzicanin A: Effectiveness of workplace social distancing measures in reducing
influenza transmission: a systematic review. BMC Public Health. 2018, 18:518. 10.1186/s12889-018-5446-1

21. Issakhov A, Zhandaulet Y, Omarova P, Alimbek A, Borsikbayeva A, Mustafayeva A: A numerical assessment

2022 Dominquez et al. Cureus 14(12): e32437. DOI 10.7759/cureus.32437 9 of 11

https://www.who.int/health-topics/coronavirus?utm_medium=email&utm_source=transaction
https://www.who.int/health-topics/coronavirus?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.22491?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.22491?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s42399-021-00915-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s42399-021-00915-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/21645515.2021.2002083?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/21645515.2021.2002083?utm_medium=email&utm_source=transaction
https://www.worldometers.info/coronavirus/country/us/?utm_medium=email&utm_source=transaction
https://www.worldometers.info/coronavirus/country/us/?utm_medium=email&utm_source=transaction
https://childrenshealthdefense.org/wp-content/uploads/Comprehensive-review-of-mask-utility.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/mSphere.00637-20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1128/mSphere.00637-20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(20)31142-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(20)31142-9?utm_medium=email&utm_source=transaction
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/types-of-masks.html?utm_medium=email&utm_source=transaction
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/types-of-masks.html?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph17249520?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph17249520?utm_medium=email&utm_source=transaction
https://www.aarp.org/health/healthy-living/info-2020/states-mask-mandates-coronavirus.html?utm_medium=email&utm_source=transaction
https://www.aarp.org/health/healthy-living/info-2020/states-mask-mandates-coronavirus.html?utm_medium=email&utm_source=transaction
https://www.mayoclinic.org/coronavirus-covid-19/map?utm_medium=email&utm_source=transaction
https://www.mayoclinic.org/coronavirus-covid-19/map?utm_medium=email&utm_source=transaction
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/faqs-shortages-surgical-masks-and-gowns-during-covid-19-pandemic?utm_medium=email&utm_source=transaction
https://www.fda.gov/medical-devices/personal-protective-equipment-infection-control/faqs-shortages-surgical-masks-and-gowns-during-covid-19-pandemic?utm_medium=email&utm_source=transaction
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/about-face-coverings.html?utm_medium=email&utm_source=transaction
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/about-face-coverings.html?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmed.2021.615099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmed.2021.615099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1557/mrs.2020.258?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1557/mrs.2020.258?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ypmed.2021.106463?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ypmed.2021.106463?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.coviro.2021.05.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.coviro.2021.05.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18094680?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18094680?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-018-5446-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-018-5446-1?utm_medium=email&utm_source=transaction


of social distancing of preventing airborne transmission of COVID-19 during different breathing and
coughing processes. Sci Rep. 2021, 11:9412. 10.1038/s41598-021-88645-2

22. Piovani D, Christodoulou MN, Hadjidemetriou A, et al.: Effect of early application of social distancing
interventions on COVID-19 mortality over the first pandemic wave: an analysis of longitudinal data from 37
countries. J Infect. 2021, 82:133-42. 10.1016/j.jinf.2020.11.033

23. Dreher N, Spiera Z, McAuley FM, et al.: Policy interventions, social distancing, and SARS-CoV-2
transmission in the United States: a retrospective state-level analysis. Am J Med Sci. 2021, 361:575-84.
10.1016/j.amjms.2021.01.007

24. Mccafferty S, Ashley S: Covid-19 social distancing interventions by statutory mandate and their
observational correlation to mortality in the United States and Europe. Pragmat Obs Res. 2021, 12:15-24.
10.2147/POR.S298309

25. Khorram-Manesh A, Dulebenets MA, Goniewicz K: Implementing public health strategies—the need for
educational initiatives: a systematic review. Int J Environ Res Public Health. 2021,
18:10.3390/ijerph18115888

26. Frugoli AG, Prado RS, Silva TM, Matozinhos FP, Trapé CA, Lachtim SA: Vaccine fake news: an analysis under
the World Health Organization's 3Cs model. Rev Esc Enferm USP. 2021, 55:e03736. 10.1590/S1980-
220X2020028303736

27. Razai MS, Oakeshott P, Esmail A, Wiysonge CS, Viswanath K, Mills MC: COVID-19 vaccine hesitancy: the
five Cs to tackle behavioural and sociodemographic factors. J R Soc Med. 2021, 114:295-8.
10.1177/01410768211018951

28. Bono SA, Faria de Moura Villela E, Siau CS, et al.: Factors affecting COVID-19 vaccine acceptance: an
international survey among low- and middle-income countries. Vaccines (Basel). 2021,
9:10.3390/vaccines9050515

29. Shay DK, Gee J, Su JR, et al.: Safety monitoring of the Janssen (Johnson &amp; Johnson) COVID-19 vaccine
- United States, March-April 2021. MMWR Morb Mortal Wkly Rep. 2021, 70:680-4.
10.15585/mmwr.mm7018e2

30. Wolf MS, Serper M, Opsasnick L, et al.: Awareness, attitudes, and actions related to COVID-19 among adults
with chronic conditions at the onset of the U.S. outbreak: a cross-sectional survey. Ann Intern Med. 2020,
173:100-9. 10.7326/M20-1239

31. Khubchandani J, Macias Y: COVID-19 vaccination hesitancy in Hispanics and African-Americans: a review
and recommendations for practice. Brain Behav Immun Health. 2021, 15:100277.
10.1016/j.bbih.2021.100277

32. Willis DE, Andersen JA, Bryant-Moore K, et al.: COVID-19 vaccine hesitancy: race/ethnicity, trust, and fear .
Clin Transl Sci. 2021, 14:2200-7. 10.1111/cts.13077

33. Liu R, Li GM: Hesitancy in the time of coronavirus: temporal, spatial, and sociodemographic variations in
COVID-19 vaccine hesitancy. SSM Popul Health. 2021, 15:100896. 10.1016/j.ssmph.2021.100896

34. Liu Z, Wei Zhong, Tianhan Gui, Zhilin Liu: Multi-level governance, policy coordination and subnational
responses to COVID- 19: comparing China and the US. J. Comp. Policy Anal.: Res. Pract.. 2021, 19:204-18.
10.1080/13876988.2021.1873703

35. Campos-Mercade P, Meier AN, Schneider FH, Meier S, Pope D, Wengström E: Monetary incentives increase
COVID-19 vaccinations. Science. 2021, 374:879-82. 10.1126/science.abm0475

36. Messenger H: Here are the companies mandating vaccines for all or some employees. (2021). Accessed: May
13. 2021.

37. Payedimarri AB, Concina D, Portinale L, Canonico M, Seys D, Vanhaecht K, Panella M: Prediction models for
public health containment measures on COVID-19 using artificial intelligence and machine learning: a
systematic review. Int J Environ Res Public Health. 2021, 18: 10.3390/ijerph18094499

38. Verma BK, Verma M, Verma VK, et al.: Global lockdown: an effective safeguard in responding to the threat
of COVID-19. J Eval Clin Pract. 2020, 26:1592-8. 10.1111/jep.13483

39. Mégarbane B, Bourasset F, Scherrmann JM: Is lockdown effective in limiting SARS-CoV-2 epidemic
progression?: a cross-country comparative evaluation using epidemiokinetic tools. J Gen Intern Med. 2021,
36:746-52. 10.1007/s11606-020-06345-5

40. Amuedo-Dorantes C, Borra C, Rivera-Garrido N, Sevilla A: Early adoption of non-pharmaceutical
interventions and COVID-19 mortality. Econ Hum Biol. 2021, 42:101003. 10.1016/j.ehb.2021.101003

41. Wilder-Smith A, Bar-Yam Y, Fisher D: Lockdown to contain COVID-19 is a window of opportunity to
prevent the second wave. J Travel Med. 2020, 27: 10.1093/jtm/taaa091

42. States divided: the implications of American federalism for COVID-19 . 2020, 80:595-602.
10.1111/puar.13243

43. Painter M, Qiu T: Political beliefs affect compliance with government mandates . J Econ Behav Organ. 2021,
185:688-701. 10.1016/j.jebo.2021.03.019

44. Andrew I, Friedson DM, Joseph J, Sabia D, Dhaval D: Shelter-in- place order and public health: evidence
from California during the COVID‐19 pandemic. J Policy Anal Manage. 2020, 40:258-83. 10.1002/pam.22267

45. US COVID-19 cases and deaths by state . (2021). Accessed: May 13, 2021:
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/.

46. First day of stay at home order observances . (2020). Accessed: May 13, 2021:
https://www.timeanddate.com/holidays/us/lockdown-day-1.

47. COVID data tracker. (2021). Accessed: May 16, 2021: https://www.google.com/search.
48. Wells CR, Sah P, Moghadas SM, et al.: Impact of international travel and border control measures on the

global spread of the novel 2019 coronavirus outbreak. Proc Natl Acad Sci U S A. 2020, 117:7504-9.
10.1073/pnas.2002616117

49. Burns J, Movsisyan A, Stratil JM, et al.: Travel-related control measures to contain the COVID-19 pandemic:
a rapid review. Cochrane Database Syst Rev. 2020, 10:CD013717. 10.1002/14651858.CD013717

50. Burns J, Movsisyan A, Stratil JM, et al.: International travel-related control measures to contain the COVID-
19 pandemic: a rapid review. Cochrane Database Syst Rev. 2021, 3:CD013717.
10.1002/14651858.CD013717.pub2

2022 Dominquez et al. Cureus 14(12): e32437. DOI 10.7759/cureus.32437 10 of 11

https://dx.doi.org/10.1038/s41598-021-88645-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41598-021-88645-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jinf.2020.11.033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jinf.2020.11.033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjms.2021.01.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjms.2021.01.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/POR.S298309?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/POR.S298309?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18115888?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18115888?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S1980-220X2020028303736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S1980-220X2020028303736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/01410768211018951?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/01410768211018951?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/vaccines9050515?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/vaccines9050515?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15585/mmwr.mm7018e2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15585/mmwr.mm7018e2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7326/M20-1239?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7326/M20-1239?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bbih.2021.100277?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bbih.2021.100277?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/cts.13077?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/cts.13077?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ssmph.2021.100896?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ssmph.2021.100896?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/13876988.2021.1873703?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/13876988.2021.1873703?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1126/science.abm0475?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1126/science.abm0475?utm_medium=email&utm_source=transaction
https://www.nbcnews.com/business/business-news/here-are-companies-mandating-vaccines-all-or-some-employees-n1275808?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18094499?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18094499?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jep.13483?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jep.13483?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11606-020-06345-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11606-020-06345-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ehb.2021.101003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ehb.2021.101003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jtm/taaa091?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/jtm/taaa091?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/puar.13243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/puar.13243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jebo.2021.03.019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jebo.2021.03.019?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/pam.22267?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/pam.22267?utm_medium=email&utm_source=transaction
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/?utm_medium=email&utm_source=transaction
https://usafacts.org/visualizations/coronavirus-covid-19-spread-map/?utm_medium=email&utm_source=transaction
https://www.timeanddate.com/holidays/us/lockdown-day-1?utm_medium=email&utm_source=transaction
https://www.timeanddate.com/holidays/us/lockdown-day-1?utm_medium=email&utm_source=transaction
https://www.google.com/search?utm_medium=email&utm_source=transaction
https://www.google.com/search?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1073/pnas.2002616117?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1073/pnas.2002616117?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD013717?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD013717?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD013717.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD013717.pub2?utm_medium=email&utm_source=transaction


51. Daniels IR: Historical perspectives on health. Semmelweis: a lesson to relearn? . J R Soc Promot Health.
1998, 118:367-70. 10.1177/146642409811800617

52. Handwashing: clean hands save lives. (2020). Accessed: May 21, 2021:
https://www.cdc.gov/handwashing/why-handwashing.html.

53. Scientific brief: SARS-CoV-2 transmission. (2021). Accessed: May 16, 2021:
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html.

54. Ragusa R, Marranzano M, Lombardo A, Quattrocchi R, Bellia MA, Lupo L: Has the COVID 19 virus changed
adherence to hand washing among healthcare workers?. Behav Sci (Basel). 2021, 11:10.3390/bs11040053

55. Czeisler MÉ, Garcia-Williams AG, Molinari NA, et al.: Demographic characteristics, experiences, and beliefs
associated with hand hygiene among adults during the COVID-19 pandemic - United States, June 24-30,
2020. MMWR Morb Mortal Wkly Rep. 2020, 69:1485-91. 10.15585/mmwr.mm6941a3

56. Elser H, Kiang MV, John EM, et al.: The impact of the first COVID-19 shelter-in-place announcement on
social distancing, difficulty in daily activities, and levels of concern in the San Francisco Bay Area: a cross-
sectional social media survey. PLoS One. 2021, 16:e0244819. 10.1371/journal.pone.0244819

57. Phillips T, Schulte JM, Smith EA, Roth B, Kleinschmidt KC: COVID-19 and contamination: impact on
exposures to alcohol-based hand sanitizers reported to Texas Poison Control Centers, 2020. Clin Toxicol
(Phila). 2021, 59:926-31. 10.1080/15563650.2021.1887491

58. Miller LM, Gee PM, Katz RA: The importance of understanding COVID-19: the role of knowledge in
promoting adherence to protective behaviors. Front Public Health. 2021, 9:581497.
10.3389/fpubh.2021.581497

59. Hartwell M, Greiner B, Kilburn Z, Ottwell R: Association of public interest in preventive measures and
increased COVID-19 cases after the expiration of stay-at-home orders: a cross-sectional study. Disaster Med
Public Health Prep. 2022, 16:55-9. 10.1017/dmp.2020.333

60. Hollis ND, Thierry JM, Garcia-Williams AG: Self-reported handwashing and surface disinfection behaviors
by U.S. adults with disabilities to prevent COVID-19, Spring 2020. Disabil Health J. 2021,
14:10.1016/j.dhjo.2021.101096

61. Montgomery MP, Carry MG, Garcia-Williams AG, et al.: Hand hygiene during the COVID-19 pandemic
among people experiencing homelessness-Atlanta, Georgia, 2020. J Community Psychol. 2021, 49:2441-53.
10.1002/jcop.22583

62. Das A, Barua A, Mohimin MA, Abedin J, Khandaker MU, Al-Mugren KS: Development of a novel design and
subsequent fabrication of an automated touchless hand sanitizer dispenser to reduce the spread of
contagious diseases. Healthcare (Basel). 2021, 9:10.3390/healthcare9040445

2022 Dominquez et al. Cureus 14(12): e32437. DOI 10.7759/cureus.32437 11 of 11

https://dx.doi.org/10.1177/146642409811800617?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/146642409811800617?utm_medium=email&utm_source=transaction
https://www.cdc.gov/handwashing/why-handwashing.html?utm_medium=email&utm_source=transaction
https://www.cdc.gov/handwashing/why-handwashing.html?utm_medium=email&utm_source=transaction
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html?utm_medium=email&utm_source=transaction
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/sars-cov-2-transmission.html?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/bs11040053?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/bs11040053?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15585/mmwr.mm6941a3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15585/mmwr.mm6941a3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0244819?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0244819?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/15563650.2021.1887491?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/15563650.2021.1887491?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2021.581497?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2021.581497?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/dmp.2020.333?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/dmp.2020.333?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.dhjo.2021.101096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.dhjo.2021.101096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jcop.22583?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jcop.22583?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/healthcare9040445?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/healthcare9040445?utm_medium=email&utm_source=transaction

	A Survey of Public Health Failures During COVID-19
	Abstract
	Introduction And Background
	Review
	Methods
	FIGURE 1: PRISMA Flow Diagram

	Discussion
	FIGURE 2: Mask Type and Reduced Transmission of COVID-19


	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


