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Introduction

Healthcare and medicine are rapidly growing fields in the United States along with the
rest of the world. The development of new medical devices, medical techniques, and other
medical discoveries have led to new procedures, tests, and drugs and the growth is not slowing
down. Through the continuous development of medicine, patient care quality and positive patient
experiences are generally increasing across the nation, but along with the positive impacts, this
development is also causing an increase in the complexity of the field, increasing costs, and
decreasing accessibility (Mark & Hlatky, 2002).

Accessibility in healthcare is a growing issue in the United States and the first barrier to
accessible healthcare relies on the definition of access. While care may seem accessible to most
Americans, it becomes a different issue when we include the act of seeking care and the delivery
of care (Guagliardo, 2004). Studies on care access focus on two main categories of medical
accessibility: spatial accessibility and financial accessibility. Spatial accessibility refers to the
barrier of distance from the patient to the healthcare provider and the ability of a patient to get
there (Tao et al., 2018), while financial accessibility refers to the monetary barrier to receiving
medical attention (The Era of Exponential Improvement in Healthcare? | McKinsey, n.d.).
Recent studies show that spatial accessibility is a real problem because as the travel distance to
receive care increases, the probability of a patient utilizing that care decreases (Guagliardo,
2004). Specifically, studies have shown that travel distance affects the probability of utilization
for mental health treatment (J. Fortney et al., 1999), alcoholic treatment (J. C. Fortney et al.,
1995), and breast cancer treatment services (Athas et al., 2000; Nattinger et al., 2001) as well as
living a greater distance from a hospital is associated with a lower likelihood of admission for

discretionary conditions (Goodman et al., 1994). Financial accessibility is also a huge issue in
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the United States because if patients can physically receive care, they likely can’t afford it. While
healthcare advances have provided benefits to the American medical system, it is also causing
“an ever-expanding portion of the US GDP to be consumed by healthcare expenses, as medical
inflation continues to outstrip GDP growth and inflation in the rest of the economy” (7he next
Imperatives for US Healthcare | McKinsey, n.d.). If this continues, individuals will simply be
priced out of receiving medical care and the financial accessibility crisis will continue to grow.

Another accessibility issue in medicine is the large differences in a healthcare clinic’s
perceived accessibility versus the actual accessibility. Over the last few years, accessibility is
becoming a hot topic with more companies and fields expanding on their perceived accessibility,
but not many impactful changes have been made to their actual accessibility (Sanchez et al.,
2000). Although the effort is there, sometimes the policies introduced do not apply to
marginalized groups. For example, when the United States federal government decided to send
four COVID-19 at-home tests to every household in America, a variety of issues occurred
including the limitations on number of tests available to each address, residents in multi-unit
buildings being unable to order tests after their neighbors have, and houseless individuals and
undocumented citizens having additional barriers to access these tests (Fact Sheet: The Biden
Administration to Begin Distributing At-Home, Rapid COVID-19 Tests to Americans for Free,
2022; Elllis, n.d.; Mazer, 2021). In order to have real accessibility changes, these policymakers
must listen and respond to the needs of individuals facing accessibility issues in their medical
care (Lattman et al., 2018). By doing this, there is a chance to decrease the differences in a

clinic’s perceived accessibility versus actual accessibility.
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Problem Frame

Currently, the United States has standardized non-emergency and emergency supply
chains for the storage, distribution, and dispensing of medical supplies and pharmaceuticals
which are supposed to create accessible medicine. In non-emergency times, after the product
development of medical supplies is complete, the product is distributed to wholesalers
(distributors), who manage the physical logistics of moving the products from the manufacturer’s
warehouse to the retailers. Once the retailers—including places like Walgreens, CVS, or a
hospital—have the product they are the ones who finally sell to the consumer (Figure 1). Profit
margins in the medical world are small for all parties except for manufacturers. For the
wholesaler and retailer, they sell medical products for only a small profit because they have
fewer fixed costs when compared to the research and development costs paid by the
manufacturer. Additionally, inventories for medical supplies are typically pretty low with no
backup supply in non-emergency times. When following this supply chain, there are a few main
physical logistics that must be considered. These include the storage of the medicine and medical
supplies in a clean and biological hazard-free area, the organization of the products to ensure no

cross-contamination and that everything is labeled correctly, and lastly the packaging and

transportation of the

supplies to ensure . Retailer
PP Ve Manufacturer —— Distributor (Pharmacy or ———
[ (Wholesaler) Hospital)
medicine stays fresh and Raw Materials Consumer
technology isn’t broken Figure 1: U.S. standardized non-emergency supply chain for medical supplies.
(Belson & D, 2005; The (Belson & D, 2005; The Basics of Healthcare Distribution, n.d.)

Basics of Healthcare

Distribution, n.d.).
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In addition to the non-emergency supply chain, the United States government has a
different supply chain organization to prepare for times of emergency including terrorism,
bioterrorism, and pandemics. There are multiple programs and modes of distribution that allow
for a quick and reliable supply of medicine and medical devices to be delivered to local
communities for distribution following an unexpected event. One of the most effective ways to
respond to an emergency is through the use of the Strategic National Stockpile (SNS). When this
program is required, a stockpile of medical supplies can be delivered to regional distribution
centers within 12 hours by request of the Governor to then be distributed to the local community.
Other programs allow for hospitals to be provided emergency funding as well as medical
professionals to be provided to understaffed areas. Each program appears well thought out with a
quick-to-action plan but most accessibility issues arise once the supplies are in the local
community and there are no standardized distribution methods provided to the local jurisdiction
(Belson & D, 2005; Socal et al., 2021).

Although well developed, the national supply chain for medicine is lacking in a few very
important areas. First, in non-emergency times when the federal government is not involved,
there is no backup supply available to respond to any increased demand. Without government
intervention, an increased demand puts pressure on the manufacturers to increase production
without any outside assistance. This can cause a variety of issues such as lower quality products,
higher prices for products, or even just a shortage of medical supplies. Fortunately, the Federal
government can intervene in urgent situations and provide support with one of their many
emergency programs. Typically, these programs are not as successful as expected due to the

unstandardized distribution methods used by local communities. Although these communities are
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provided supplies, they typically end up distributing the supplies in an inequitable manner which
adds to the medical accessibility issue in their community.

In this paper, I discuss failures in medical distribution techniques and demonstrate that
our healthcare system must become more equitable by adopting technology to modernize the
medicine distribution system. I provide examples including medical deserts in the United States,
the unequal distribution of medical supplies during the COVID-19 pandemic, and the impacts of
racial inequalities on the unequal distribution of medicine over time. Equality in medicine in the
United States has much room for improvement and needs to change in order to properly support
Americans through medical battles as well as everyday medical complications.

Medical Deserts in the United States

In order to address the inequitable distribution of medicine and medical supplies in the
United States, we first must understand what a medical desert is. Similar to a food desert, in
which there is a lack of healthy and fresh food available (Food Deserts, 2020), a medical desert
is a medically underserved area that has a lower quality of healthcare. Medical deserts can be
found in areas with a lower number of healthcare professionals, poor quality healthcare
professionals, highly remote areas, as well as areas with a high need for care (Lucas-Gabrielli &
Chevillard, 2018). Typically these areas are found in low-income and rural communities and
often are created along racial lines. Studies have found that Black neighborhoods are the only
neighborhoods that were consistently in medical deserts and that neighborhoods made up of
mostly Black residents are more often 5 miles or more away from a trauma center, such as a
hospital, compared with White or Hispanic neighborhoods (Many Black Americans Live in

Trauma Care “Deserts,” n.d.).
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Another feature of medical deserts is the lack of well-trained healthcare workers available
in these communities. Specifically, when studying rural versus urban areas, there are around 68
physicians per 100,000 people in rural areas while there are 84 physicians per 100,000 people in
urban areas with the national average being around 80 physicians per 100,000 people in the
United States (Petterson et al., 2013). Not only do medical deserts have a lower quantity of
medical professionals, but the medical professionals available are typically lower quality based
on the amount of training provided. Studies have shown that physicians are more likely to work
in urban areas while nurse practitioners and physician assistants, who train for fewer years, are
more likely to work in rural areas (Primary Care Workforce Facts and Stats No. 3, n.d.).

An example of how drastic medical deserts can be was recently reported on by The
Washington Post. Ed Garner is a family medicine doctor in West Texas and is the only doctor
working in an 11,000 square mile area (approximately the size of Maryland). He receives calls at
all hours of the day and night to report to the hospital to treat patients who are injured as far as 2
hours away. At Garner’s hospital, he is lucky to have a CT scanning machine because no hospital
in a 100-mile radius has one, but beyond that, he is lacking most modern medical instruments. In
Texas specifically, 159 of the state’s 254 counties have no general surgeons, 121 counties have
no medical specialists, and 35 counties have no doctors at all. 30 of the 254 counties are similar
to Garner’s county in which there is only a single doctor who has to work all of the medical
professions including medical director, head physician, director, chief of staff, as well as run the
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emergency room (“‘Out Here, It’s Just Me,’” n.d.). Although this is a very extreme version of a
medical desert, it is still common, especially in rural areas, for this extremity to be a reality and

without further investment and innovation in the medical system, millions of Americans will

continue to live with suboptimal medical care.
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Beyond the issue of medical deserts existing in the United States, the arguably larger
issue is the lack of medical desert research being conducted in this country. While researching
for this paper, I was able to find countless peer-reviewed articles to be used as sources discussing
the cause and impacts of medical deserts in other countries, namely France, Australia, and New
Zealand. In these articles, the researchers would discuss “different methods to measure primary
health care accessibility or imbalance between health care providers and needs” as well as “show
the confusion generated by the concept of medical deserts and the stakes for public authorities to
define measures to attract and retain general practitioners in such areas” (Lucas-Gabrielli &
Chevillard, 2018). Through their research, these authors are not only discussing the concept of
medical deserts but also addressing these issues through quantitative data analysis and
determining the next steps by relating it back to the government officials in charge. When
comparing this to the research I found conducted in the United States, I found that the American
research was much broader, often not published in peer-reviewed journals, and didn’t describe
the next steps in as much detail as provided in the international research. In order to address the
issue of medical deserts in the United States, the first step is to encourage the development of
research around medical deserts to determine specifically why medical deserts exist in this
country and the steps that are required to minimize them. For this to be successful, the research
conducted needs to include an analysis of studied data and determine specific steps government
officials can take to address this issue.

COVID-19 and Medical Distribution Problems

One way that medical deserts can impact a local community is through the unequal

distribution of medical supplies to a certain area. A recent example of this problem is the

distribution methods used during the beginning of the COVID-19 pandemic. During the first
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peak of COVID-19 infection in March 2020, there was a massive shortage of supplies for
medical treatment devices, such as ventilators, as well as personal protective equipment (PPE) in
most of the country. While the shortage was nationwide, it especially impacted both rural
communities as well as communities with a high number of cases of infection (Tsai, 2020;
Wagtendonk, 2020). Not only was there a supply shortage during the pandemic, but due to this
shortage along with the demand increasing, the prices for common medical supplies skyrocketed.
For example, the price of isopropyl alcohol used in hand sanitizers went up from ~$1000 to
$3160 per metric ton (Khot, 2020). Studies show that a single COVID-19 patient requires the use
of 36 pairs of gloves, 14 gowns, 3 pairs of goggles, and 13 N95 face masks for only 24 hours in
intensive care (Personal Protective Equipment Needed; New COVID-19 Data Dashboard

Unveiled | Governor Mike DeWine, n.d.) causing the limited supplies available to be used

rapidly. During
times of the
pandemic,
healthcare
professionals were
required to reuse
their PPE
including single-

use items such as

NO95 masks, face

) Figure 2: Medical workers were required to reuse PPE and use materials, such as trash
shields, and
bags, in replacement of PPE during the peak of the COVID-19 pandemic. (Ankel, 2020)

disposable scrubs
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as well as used other household materials as PPE (Figure 2). Around 87% of hospital nurses
surveyed reported reusing at least one type of single-use PPE (National Nurse Survey Reveals
Devastating Impact of Reopening Too Soon, 2020).

The impact of the COVID-19 pandemic has affected every community across the country
but due to the unequal distribution of medical supplies, underserved communities were hit the
hardest. When comparing the risk of COVID-19 among rural residents by race and ethnicity, it is
clear to see that these underserved communities have a much higher risk than those from more
affluent communities. In the past decade, more than 125 rural hospitals have closed and many
that are still open, are on the edge of closing. Additionally, rural areas have a very small
percentage of ICU beds, ventilators, and respiratory treatment compared to other communities
(Henning-Smith et al., 2021). Besides rural areas being underserved when compared to urban
areas, rural areas tend to have older populations as well as higher incidences of pre-existing
conditions. In addition to having a more medically fragile population, rural hospitals are less
likely to be able to handle a sudden increase in patients caused by COVID-19 due to the lower
number of specialists, worse technology, and smaller capacities (Brandily et al., 2020).
Combining these points, it’s clear that rural areas are consistently at a greater risk for health
conditions and the COVID-19 pandemic was no different. In fact, rural areas have around double
the number of COVID-19 cases when compared to urban areas with one study stating 3,400
cases per 100,000 people in rural places versus 1,284 cases per 100,000 people in urban places
(Cuadros et al., 2021). Another study, comparing death rates due to COVID-19, found that
around 1 in 434 Americans from rural areas have died from COVID-19 compared to around 1 in
513 in urban areas (Covid Is Killing Rural Americans at Twice the Rate of People in Urban

Areas, n.d.).
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Although the United States government typically has a backup stock of medicine and
medical supplies for emergency situations, the COVID-19 pandemic exposed some weak spots
in our supply chain methods that must be improved for future emergency situations. To ensure
there is never a lack of medical supplies during an emergency situation, the government should
develop separate methods and controls for the distribution of medical supplies and the
distribution of medicine. Studies have found that using an optimization model for the emergency
distribution methods of medical supplies increases the efficiency of the distribution with an
increasing number of variables involved. These variables include things such as the population,
confirmed and suspected cases, the scale of medical supplies demand, number of medical staff,
gap rate of medical supplies, and the most important variable of demand urgency (Jian-you et al.,
2020). By including a large number and variety of variables, researchers were able to develop the
most efficient way to distribute medical supplies during the COVID-19 pandemic. Moving
forward, if the United States government decided to research and implement an optimization
model for the distribution of medical supplies, it is less likely for the country to be unprepared
again during the next emergency situation. Additionally, the United States government needs to
focus on implementing measures to ensure there are no medicine shortages in times of
emergency. These measures could include preventing stockpiling by developing a nationwide
database and limit on the amount of medical supplies each citizen can purchase, expanding the
availability of mail-in and home delivery orders for medicine, and developing a method to
protect essential medicines from becoming sparse during these times (Alexander & Qato, 2020).
Government officials implementing policies to protect medicine and medical supplies can ensure
that the distribution of these important items is done in a more equitable manner moving

forward.
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Racial Disparities in Medicine

Racial biases have always existed in the field of medicine and have had devastating
effects on patients. Although racial biases do not exist only in medical deserts, understanding
how biases and medical deserts interact is crucial in understanding inequitable medicine in the
United States. Historically, racial biases have played a role in medicine in the United States for
more than 400 years, since the first enslaved people were brought to the U.S., and have
exaggerated impacts on the African American community (Byrd & Clayton, 2001). African
Americans have had the worst health care, the worst health status, and the worst health outcomes
of any racial group in the United States since arriving in the country as an enslaved people. Not
only were they treated poorly based on their rank in society, but United States medical schools
taught physicians throughout the 18th, 19th, and 20th centuries that Black people and other
radicalized groups were biologically inferior (Byrd & Clayton, 2001). In modern medicine, we
continue to see instances of racial biases. Countless stories have been told of clinicians refusing
service to patients of certain racial groups based on biases and stereotypes. Inferiority theories
also continue in the modern day with myths such as Black people being resistant to pain or that
they have weak lungs that can be strengthened through hard work remaining relevant in modern
medical education and practice (Villarosa, 2019). Though belief in genetic differences between
races persist, studies have found that the genome, or the complete set of genetic DNA (4 Brief
Guide to Genomics, n.d.), of various racial groups are 99.5%-99.9% identical. In fact, genomic
difference is greater between individuals within the same racial group, than is found between
racial groups as a whole. This study shows that there are no identifiable racial genomic clusters,
meaning that the inferiority theories taught for centuries have no biological support (Yearby,

2021).
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One blatant example of racial biases playing a role in modern medicine is through the
design of the pulse oximeter. A pulse oximeter is used to measure the oxygen level in the blood
of a patient. To do this, a painless probe is placed on a finger or earlobe and light is emitted to
measure the oxygen levels (Pulse Oximetry, n.d.). Since this device is simply using light to
determine oxygen levels, studies have found that the device may not be accurate when used on
people with darker skin tones. In this study, researchers were testing the pulse oximeter on
patients to detect occult hypoxia, or arterial oxygen saturation of <88% compared to a pulse
oximeter reading between 92% and 96%. When comparing a group who identifies as White with
a group who identifies as Black, the Black patients had around three times the cases of occult
hypoxia that the pulse oximeter did not detect (Sjoding et al., 2020). Another study focused on
preterm infants found similar results. The researchers studied both Black and White infants who
were born before or at 32 weeks through gestation and took their oxygen levels through both
arterial blood gas measurements as well as pulse oximetry measurements. Similar to the adult
study, there was an increased incidence of occult hypoxemia in the Black infants with around 2.4
times the number of cases in Black infants when compared to the White infants (Vesoulis et al.,
2022).

In modern medicine, racial disparities in the medical field often exist due to implicit
biases that medical professionals learn from their teachers, mentors, and peers. Implicit biases
are unconscious attitudes or beliefs projected towards people of certain groups, typically
marginalized groups, that are difficult to unlearn or remove due to their unconscious nature
(Brownstein, 2019). In order to remove racial disparities from medicine, medical professionals
need to learn to identify and unlearn these implicit biases. Many companies are beginning to

implement implicit bias training into their required job training and although this is a good first
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step, many employees simply skim over these training assessments and do not integrate their
learning into daily life. To ensure medical professionals can identify and stop racial biases, they
need to consistently be exposed to learning material to identify blind stops and actively work on
dismissing the biases. To do this, companies and employers should develop a continuous
learning cycle to teach individual employees while also working to remove systematic problems
throughout the entire place of work (Edgoose et al., 2019). In terms of the medical research
space and medical devices such as the pulse oximeter, racial disparities are not only caused by
implicit biases but also by underdeveloped research and testing methods where researchers often
exclude diverse studies in their methods. To diversify studies and ensure medical devices work
for all individuals, the development of more expansive standards is crucial to ensure there are
diverse patients involved in the development of all medical devices and a more detailed analysis
process needs to occur for all medical devices before being approved for public use (Okunlola et
al., 2022).
Future Approaches to Aid in the Accessibility of Medicine

When looking back at the problem of medical deserts and inequitable medicine, it is
important to also look forward and plan for a solution. During the COVID-19 pandemic, for
example, we’ve learned the effects of the unequal distribution of emergency medical supplies
through this experience and can continue to apply this knowledge to ensure it doesn’t happen
again. I think it’s important to study all failures of the United States medical system to be able to
improve it over time and ensure mistakes do not occur twice. Since the COVID-19 pandemic
started, the amount of research conducted to find innovative ways to distribute medicine has

been studied that could be used in the future, even in non-emergency times.
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Technological Advances

During the COVID-19 pandemic, researchers began to study how to deliver required
medicine to infected individuals without risking the spread of the virus. To solve this problem,
the researchers determined that it may be possible to use drones to deliver to each individual
patient. Through their research, they found that it is possible to use drones to deliver medicine as
well as sanitize the streets with minimal limitations in technical skills (Euchi, 2021). Beyond
using drones during the COVID-19 pandemic, I think this technology could be modified to
deliver medical supplies in bulk to rural communities to decrease the impacts of medical deserts.
One of the main factors that cause medical deserts is underdeveloped infrastructure leading to
fewer medical supplies being delivered to that area. Through the use of drones, medical supplies
could be safely delivered to any location despite any physical accessibility issues. Paired with the
telehealth technology developed during the pandemic, where patients can meet with a doctor
virtually, this could be an easy solution to providing quality healthcare to even the most rural and
underdeveloped areas. Before implementing this solution, rural communities would require
additional infrastructure such as rural broadband for it to be successful.

The Restructuring of the Healthcare System

Additional efforts to counteract inaccessible and inequitable medicine include “the
redirection” of medicine from the rigid centralized structure we currently have to a smaller scale,
more flexible system which would be more evenly distributed across the nation. This effort
would involve sensor networks which would allow for response to disease at the pre-symptoms
stage as well as the developed symptoms stage to create an effective response at a much lower
cost when compared to the central hospital-based systems. Additionally, there are minimal

investments required and a low cost to maintain and manage so it can create great benefits in

38



both remote areas of advanced counties and developmental countries (Watanabe et al., 2019). I
believe that this approach could successfully make medicine more accessible in the United States
by applying this system to the more remote areas that are currently medically underserved.
Again, it is important that all areas are well developed before implementing this technology
because it will require a wide variety of resources including monetary policy, additional medical
training, and other social support systems.
Conclusions

Overall, medical deserts and inequitable medicine are problems facing the United States
in drastic ways. In order to address these problems, we need to focus research on optimizing the
supply chain methods used for distributing medicine, medical supplies, and medical workers,
especially during times of emergency. These issues were especially brought to light during the
COVID-19 pandemic when the lack of medicine and medical supplies as well as the increasing
demand and cost for them caused the pandemic to impact the United States in unimaginable
ways. Beyond the supply chain issues, we must also focus on the everlasting issues involving
racial biases in medicine to ensure medical developments can be used appropriately for all racial
groups. With researchers actively searching for ways to decrease the prevalence of medical
deserts and create a more equitable medical system, the future of medicine and medical

technology is looking up.
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