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Dear Readers,

Happy Holidays! As we wrap up another semester, we are reflecting on how this one has presented new and exciting
opportunities. Since spring 2020, it was the first time Cornell University returned to a fully in-person model of classes and
activities. Though the adjustment was at times difficult, this did not prevent our publication from expanding and flourishing. 

Collectively, we have a team of 14 E-Board members, 42 writers, 30 editors, and 20 artists that make this publication possible.
Having a large staff has allowed for CHR to increase its reach across platforms. This semester, we have published both in-print
and online-exclusive articles. 

Our speaker series debut this semester featured a psychology panel over Zoom, and the recording can be found on our website.
One primary objective for next semester is to incorporate pieces from professors and experts across the healthcare field. We also
hope to partner with other healthcare organizations on campus and bring speakers to the Ithaca campus for in-person events.

We are so excited to share this latest edition with you! We hope everyone enjoys reading the Fall 2021 issue of The Cornell
Healthcare Review. 

Cheers!
Cornell Healthcare Review Executive Board
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In the last several years, the number of people identifying as
vegans has increased dramatically. According to the research firm
GlobalData, the number of U.S. consumers identifying as vegans
has increased from 1% to 6% between 2014 and 2021. A vegan diet
is one abstaining from any form of animal products like meat,
eggs, and honey. With the rising popularity of vegan
documentaries such as “The Game Changers” and “What the
Health”, the sales of plant-based foods in the U.S. have increased
and more people are adopting a vegan diet. Although many factors
like environmental concerns and animal welfare may encourage
veganism, this article will primarily focus on the diet’s health
effects.

There is evidence that some of the health benefits of a vegan diet
are simply caused by the removal of animal products. According to
various U.S. and European epidemiological studies done on the
health risks associated with meat consumption, long-term
consumption of red and processed meat is linked to a higher risk
of cardiovascular problems, type 2 diabetes, colorectal cancer, and
death in both women and men, even after considering 

confounding variables like age, physical activity, and blood
pressure [1]. According to Dr. Neal Barnard, adjunct professor of
medicine and president of the Physicians Committee for
Responsible Medicine who has extensively researched the effects
of a vegan diet on several health aspects, a diet containing
animal-based products can consist of harmful constituents like
heme iron, which can cause Alzheimer’s disease and cancer when
consumed in excess, lactose, which increases the growth of
pathogenic gut bacteria, estrogens, which may contribute to
breast cancer, and animal feces, which is routinely found in
muscle products and can transmit pathogens [2]. There are
numerous other studies that point to the harmful effects of a diet
containing specific animal products. 

Much of the health benefits of a vegan diet, however, actually
come from the increase in whole foods like fruits, vegetables,
whole grains, legumes, nuts, and seeds. A diet rich in
antioxidants, fiber, potassium, folate, vitamins, and magnesium
naturally lowers blood pressure and cholesterol, protects against
colorectal and breast cancers, lowers the risk of heart disease, 

The Potential Health Benefits of a Vegan Diet
by Yaoyi Xing, Biological Sciences '24
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prevents metabolic diseases like type II diabetes, and extends
general lifespan [3]. Additionally, fruits and vegetables contain
phytochemicals which are potent antioxidants and have
antiproliferative properties. This means that they can interfere
with several cellular processes involved in cancer progression.
There is emerging evidence that fiber promotes a healthy gut
microbiome, which is tied to better mental health, stronger
immune system, healthier weight, and better brain function. In
fact, gut dysbiosis may actually be associated with issues such as
allergies, Celiac disease, gastric cancer, irritable bowel disease,
and autism [4]. Data following a cohort of 12,168 middle-aged
subjects from 1987 to 2016 suggests that higher adherence to a
healthy plant-based diet was associated with a 19% and 11% lower
risk of cardiovascular disease mortality and all cause mortality,
respectively [5]. The EPIC-Oxford study also found that fewer
vegans had hypertension than meat-eaters. About 15% of male
meat-eaters and 12.1% of female meat-eaters self-reported
hypertension compared to only 5.8% in male vegans and 7.7% in
female vegans. The results were largely due to differences in BMI.
The Epic-Oxford study found that meat eaters had the highest
BMI (24.41 kg/m2 in men, 23.52 kg/m2 in women). Vegans had the
lowest BMI (22.49 kg/m2 in men, 21.98 kg/m2 in women) and fish
eaters and vegetarians a similar, intermediate mean BMI [6].

While it is undeniable that a diet rich in plants is healthy, is it
necessarily the case that a diet consisting of some animal
products is unhealthy? There have been no conclusive answers to
this question. While some epidemiological studies like the
Adventist Health Studies do reveal an association between vegan
diets and lower all-cause mortality and cardiovascular diseases,
other studies like the EPIC-Oxford study and the “45 and Up
Study” do not prove this association [7]. Interestingly, there are
only a few studies on the long-term health benefits of vegetarians
and vegans that are not based on association, which means that
there may be confounding variables like health-consciousness to
consider. Many of the intervention studies are carried out in small
sample sizes over a period of less than 2 years. In fact, a vegan diet
may pose some potential health risks. Some of these risks include
hormone disruptions due to an increase in soy intake, risk of
anemia due to a lack of heme iron, inadequate intake of omega-3
fatty acid and vitamin B12, and an increased possibility of
hemorrhagic strokes.

Ultimately, the decision to adopt a vegan diet is one that needs to
be made carefully on an individual basis. In the meantime, it
wouldn’t hurt to include more plants on our plates!

THE POTENTIAL HEALTH BENEFITS OF A VEGAN DIET
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You are what you eat. As simple as the phrase may sound, it
contains more than a kernel of truth. What we choose to eat has
a profound influence on the progression of many diseases, as
one's diet can be a direct reflection of their health. Nutrition has
an especially powerful impact on a certain disease that plagues
Americans everyday: cancer. According to the CDC, cancer
leads as the second cause of death in the United States and its
development is largely influenced by dietary factors [1]. But
because cancer is so complex, it has been a challenge to prove a
definite link between the food choices one makes and the risk of
getting the disease. Despite this, when it comes to red meat and
colon cancer, research has provided strong evidence suggesting
the two are associated.

So how do we establish a link? While critics have scoffed at the
idea that something as simple as red meat can be a risk factor in
colon cancer, results suggest otherwise. The strongest evidence
comes from a pair of large studies conducted in the US and
Europe in 2005. European researchers used a sample of roughly
475,000 cancer- free men and women and tracked them for over
a period of 5 years. At the end, 1,329 individuals were diagnosed
with colon cancer, and the people who ate the most red meat
were roughly ⅓ more likely to develop the disease compared to
those who ate the least [2]. Additionally, the US study found a
statistically significant relationship between high consumption
of red meat and incidence of colorectal cancer [3]. Such results
are convincing enough for people to think twice about
consuming their next ribeye, but what is in the meat that's red?

High levels of NOCs, also known as N-nitroso compounds, prove
to be one of the bigger contributors. These chemicals, which are
classified as carcinogens, can induce DNA mutations in cells
lining the colon [5]. While this finding is important, it still does
not prove that red meat causes cancer. Though we have not
proved causation, research indicates that prevention of colon
cancer is possible by raising awareness about the harms of red
meat.

You don’t have to go cold turkey on red meat to be cancer free,
but science nods to the idea of limiting one's consumption for
the best results. Fill your plate with more vegetables,
incorporate more color into your meals, and do not let meat be
the main attraction. Limit your caloric intake reasonably when
consuming meat, and retrain your brain to think of it as a side
dish, not the main course. Making small, gradual changes will
add up overtime and have profound effects that your colon will
thank you for.

Even though the American diet promotes a meat and potatoes
approach, it is possible to avert the risk of colon cancer by
making healthy choices when a menu is in your hands.

A Red Flag for Red Meat 
by Gina Marie A. Lombardo, Healthcare Policy '24
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factors, cellular signaling, and immune functioning. It is an anti-
inflammatory agent and reduces the production of inflammatory
agent and reduces the production of proinflammatory cytokines.
In vitro studies have shown that Zinc does play a role in
inhibiting RNA-dependent RNA polymerase in influenza, RSV,
and in SARS-coronavirus family [5]. In an article published in
early May of this year, Johns Hopkins Medicine
gastroenterologist Gerard Mullin, M.D. stated that Zinc has
shown “to inhibit coronavirus RNA replication,” and when
administered early, it can help “reduce the duration of
symptoms from illness attributed to more innocuous
coronavirus infections” [4].

Another flavonoid that has gained limelight is Curcumin, which
is found in turmeric. It has been used in Ayurvedic and Chinese
medicine for ages for its analgesic and anti-inflammatory
properties. Recent research has highlighted its anti-cancer,
antioxidant, and anti-microbial properties, especially as an
antiviral compound, inhibiting replication in a wide-range of
viruses [2]. Studies have found that Curcumin can reduce human
adenovirus early and late gene expression, as well as virus yield,
in vitro. Therefore, Curcumin nutraceuticals are being explored
by researchers as broad-spectrum antiviral therapeutics.

Given all of the studies and trials with these micronutrients and
nutraceuticals, it is clear why public interest in Melatonin,
Quercetin, Elderberry, Turmeric, and Zinc is at an all-time high.

However, healthcare experts advise us to exercise caution when
using immune-boosting dietary supplements and to always
check with our primary care physician before starting any
supplements. In an interview with Health Matters, Dr. Ford, 
a primary care internist at New York-Presbyterian Medical
Group Hudson Valley and an assistant professor of medicine at
Weill Cornell Medicine said, “It’s one thing to eat elderberries,
but it’s another thing to take a capsule that claims to be
elderberry.” A related study conducted with 44 herbal
supplements showed that 30 of them sed filler ingredients and

Immune Boosting with Micronutrients and Nutraceuticals
by Esha Shakthy, Nutritional Sciences '25
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Immune boosting has been a popular topic recently. Google
trends show a steep increase in the search of the phrase
“immune boost” and social media platforms, such as Instagram,
show a 46% increase in the use of the hashtag #immunebooster
in 2020 [7]. Nutraceutical and dietary supplement sales
experienced tremendous market growth in the last year as well
[3]. Hence, it is not surprising that scientists are conducting a
plethora of new research to investigate the potential of bioactive
compounds to enhance our immunity and prevent viral
infections. While there is a lot of research focused on vitamin C
and vitamin D, a few other nutraceuticals and micronutrients
have generated a lot of interest, including Melatonin, Quercetin,
Elderberry, Turmeric, and Zinc. This article will examine the
studies around these micronutrients and nutraceuticals in an
effort to understand why they have risen to prominence. 

Melatonin is well known for helping with circadian rhythm and
sleep issues. Less known, Melatonin has shown a lot of promise
as an immunity boosting antiviral therapeutic due to its anti-
inflammatory, antiapoptotic, immunomodulatory, and powerful
antioxidant properties. As an anti-inflammatory, melatonin
down-regulates pro-inflammatory cytokines, thereby
alleviating symptoms. As an immunomodulator, melatonin
improves immune response by increasing proliferation of T and
B lymphocytes. A recent study [11] showed a 28% reduction in
likelihood of a positive SARS-CoV-2 laboratory test in all
combined populations when adjusting for age, sex, race and
other comorbidities [1]. 

Another nutraceutical that has gained a lot of attention is
Quercetin. Quercetin is a flavanol with wide spectrum antiviral
properties, effective against both DNA viruses as well as RNA
viruses by inhibiting replication [8]. A few in vitro experiments
have shown that Quercetin could inhibit the entry of some
viruses by blocking the receptors on cells to which the viruses
enter, and could possibly prevent certain infections. Further
studies containing assays with the HIV-luc/SARS pseudotyped
virus showed that Quercetin also had antiviral activity against
these strains [9].

Quercetin is found in vegetables and fruits, especially
Elderberry (Sambucus nigra). Elderberry is rich with flavonoids
and anthocyanidins and has been used for ages as a diaphoretic
for the treatment of common colds. Elderberry has
immunomodulatory properties and its extract has shown in
vitro antiviral effects against influenza viruses A and B.
Elderberry extract has been found to reduce the duration and
severity of colds due to its ability to reduce swelling in mucus
membranes and block critical viral proteins that viruses need to
enter and infect our cells [10].

One important micronutrient that quercetin works with to
perform its immunomodulating function is Zinc [12]. Zinc is
required for proper functioning of enzymes, transcription 
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other product substitutions that contained allergens. Dr. Ford
recommends focusing on consuming more whole-foods and a
plant-based diet as that would provide the micronutrients our
body needs. Dr. Ford asserts, “While there isn’t a magic pill to
improve immune function, a healthy lifestyle as a whole is your
best defense” [13]. 
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Can healthy eating actually become unhealthy? It’s a question many
of us probably haven’t spent a day, let alone 5 minutes, thinking
about because it sounds so counterintuitive. Since the 2000s,
researchers have been interested in orthorexia nervosa (ON) — an
eating disorder characterized by the obsession of healthy eating to
the point where one’s day is consumed by worrying about the
purity of foods with the goal to maximize health. Rather than
simply eating a balanced diet, the premise of ON is founded on
deeper social-cultural and psychological factors. The symptoms
include pursuing idealized body images propagated by Western
beauty standards and social environment, disordered eating,
perfectionism, anxiety, and feelings of moral superiority for eating
pure foods coupled with guilt for breaking ritualized “food rules”
[1,2]. In addition, ON can lead to consequences that are biological in
nature such as nutritional deficiencies, medical complications, and
poor quality of life [3].

The original concept of ON is universally attributed to Dr. Steven
Bratman (MD), who explains how he overcame his long-standing
obsession with eating pure and healthy foods in his article, the
“Health Food Junkie” (1997) [4]. Soon thereafter, the term
“orthorexia”, originating from orthos meaning correct and orexis
meaing appetite, began to spread rapidly within health-related
websites and eventually was taken up as an area of research by
predominantly European scholars [1]. Dr. Lorenzo M. Donini
(MD/PHD), one of the forefront leaders in ON clinical studies,
developed the current “gold standard” diagnostic tool for ON 
called ORTO-15: a self-report questionnaire which asks patients 
to answer questions about common ON symptoms on a scale of
“always to never” [1]. Some of the questions include: “In the last
three months, did the thought of food worry you?”, “Do you think
that the conviction to eat only healthy foods increases self-
esteem?”, and “Do you think that eating healthy foods changes 
your lifestyle (frequency of eating out, friends, …)?” [5].

At first, there was a lot of backlash against orthorexia, and it was
called “a made-up word” used to “shame those trying to achieve a
healthy lifestyle.” However, the presence of ON in social media
began to expand in 2014, when popular Instagrammer and blogger
Jordan Younger (known as “The Blonde Vegan”) revealed that she
was orthorexic [1]. The #orthorexia community on Instagram,
although relatively small (186K), is important to note because this
community gives people who struggle with ON to have a safe,
shared space to talk about ON, learn from/support one another,
and keep each other accountable on recovery efforts. One
interviewee in a Valente et al. study stated, “As a society, this is not
something we talk about or are aware of, so when I am able to read
[ON-related content] I realize I am not the only one that feels that
way” [6].

However, social media can also play a heavy hand in forming body
image insecurities and causing disordered eating patterns. 
This finding was supported by a study that discovered a positive
correlation between Instagram usage and prevalence of ON [7]. 
It is important, though, to distinguish the two kinds of users that
account for opposite outcomes of Instagram usage. Users willing
to recover from ON have feeds filled with inspirational ON
content, whereas users who are sucked into the toxicity of
society’s standards have feeds filled with dangerously influential
and healthy eating “celebrities” [7].

The novelty of ON in research explains why there is still not much
consensus on whether this disease is a new, separate disorder, or
just a variant of already established ones. Currently, it is not
officially recognized as a mental disorder in the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) [2].
Therefore, to gain a better understanding of ON, a new diagnostic
tool needs to be developed to replace ORTO-15. Initially created
for an Italian population, the translation of diagnostic questions to
English is poor, leading to unreliable results [1]. ORTO-15 is also
unable to effectively distinguish between healthy eating and
pathological eating, as the assessed prevalence was at 6% while
actual studies’ reports found a prevalence closer to 50% [5]. 
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Currently, the Orthorexia Nervosa Task Force is in the process of
developing a better version of ORTO-15 called ORTO-R, which
addresses the limitations mentioned above along with a few
others. In general, additional studies should diversify their target
population outside of Europeans and broaden the age group of
focus to young adults, where ON seems to be the most prevalent.

As social media plays an influential role in decreased body image
satisfaction and higher prevalence of ON, large social media
companies should focus on better management, restructuring,
and accountability. One possible method includes removing ON-
sensitive content and replacing it with resources to help those
struggling to recover. Although it is unreasonable to take down
celebrities’ posts that might act as an inspiration for healthy
lifestyles, social companies should regulate posts that get the
most traction and reduce how often it pops up on recommended
feeds. As socially-aware messaging is an important factor to stop
misinformation from spreading, which is terrifyingly easy to do
on social media, social media companies should make a greater
effort to push for messages that remind its users that not
everything seen on social media is realistic. Hopefully, through
these methods and the spread of more awareness, the prevalence
of ON can be reduced in future generations.
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Three steps forward, two-and-a-half steps to the side. Forty-
eight square feet to survive — up to twenty-three hours per day.
The size of an average prison cell in the United States; suffocating
is an understatement [1]. The United States represents five
percent of the world population — but nearly 25% of the global
prison population. The number of incarcerated persons annually
outdoes population growth, with an increase of 700% in the past
fifty years [2]. The numbers are jarring, but perhaps more
concerning are the conditions and blatant biases with which
incarcerated persons are dealt. However, overcrowding is not the
only issue that plagues American prisons, as prison-patients
experience considerably lower standards of care that both
ethically and legally oppose the premise of human rights,
healthcare, and medical research in the United States. 

The Constitution of the United States, a document forged to
ensure basic rights for all citizens, prohibits cruel and unusual
punishment in its Eighth Amendment [3]. The 1976 Supreme Court
ruling Estelle v. Gamble further set the foundation that the State is
obligated to “provide adequate medical care to those whom it has
incarcerated” [4][5]. The Hippocratic Oath, though not legally
binding, is a well-known commitment physicians make to provide
ethically competent care [6]. 

Despite these legal and ethical precedents, the conditions of
American prisons create an atmosphere that disallows medical
confidentiality and autonomy.

Historically, incarcerated populations have been the forefront of
research subjects due to the inexpensive ease with which they can
be exploited. The United States intentionally injected Guatemalan
prisoners with syphilis for public health research in the 1940s.
Investigative testing for drug toxicity was also conducted
primarily (90%) on prisoners by 1972 [7]. Now, inmates are legally
considered a vulnerable population under federal regulation,
specifically for the purpose of medical research [8]. However,
historical research injustices are still fresh, and the vulnerability
of inmates extends beyond their care as research subjects.
Overcrowded prison conditions question how medical privacy 
can be achieved in a setting that is cramped, ridden with constant
surveillance, and exerts near total control over the lives of
inmates [9]. The presence of bedside guards and nearby peers
contests the principles of medical confidentiality outlined in the
Health Insurance Portability and Accountability Act (HIPAA), as
well as questions the ethical standards physicians uphold toward
inmates [10]. 

Ethical Considerations of the Incarceration Epidemic
by Grace Maines, Global and Public Health Sciences '24
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Moreover, many prisoners feel motivated to participate in
research studies “as a means of gaining access to a treatment 
that was not readily available to them,” and data suggests that
fewer inmates would enroll in studies if they had access to the
treatment otherwise. Though prisoner participation in research 
is technically voluntary, it is evidently necessary in certain cases
to receive adequate medical care. Court rulings do not describe
the extent of healthcare that inmates are constitutionally ensured,
particularly in comparison to the general public [11]. Therefore,
the correctional system often provides a selection of treatments
that are minimally acceptable — offering far less choice and
breadth in the medical care available to inmates. 

As a whole, there are higher rates of physical and mental illness
among incarcerated persons, including substance abuse disorders
and suicide ideation [7]. There is also an increased rate of disease
transmission due to close inmate proximity and interaction [12].
Consequently, it is expensive to supply medical care to the ill and
growing incarcerated population in the United States. The
provision of resources is also unpopular to fund, furthering the
obligation that inmates feel to be research subjects in order to
maintain their health [11]. One of the most notable examples is 
the prevalence of Human Immunodeficiency Virus (HIV). Among
incarcerated persons, HIV persists at a rate over five times greater
than that among the general population [13]. The ethical flaws of
inmate privacy and research alone are troubling; when coupled
with the longstanding social stigma of HIV, an especially adverse
atmosphere for medical treatment can be created [14]. 

Mass incarceration, or the excessive use of correctional control, is
pervasive in America. In the last decade, “a court-ordered
investigation of Corizon in Idaho revealed ‘inhumane’
conditions… terminally ill inmates were left for periods of time
without food or water and slept in soiled linens” [15]. Incarcerated
persons continually face inequities in medical care reception due
to constrained resources, an abundance of peers, and legal codes
that neglect to outline the specifics of care. Access to healthcare 
is presumably a novelty among inmates who are less likely to have
utilized medical services prior to incarceration [16]. 

American prisons set forth a window of opportunity to ameliorate
public health, yet the presence of illness among incarcerated
persons remains high. An expansion in treatment availability,
increasing access to mental health courts, and training medical
professionals in correctional settings are a few of the many ways
to target the ethical violations in prisons [17]. Moreover, a drastic
reduction in the unnecessary incarceration of thousands is
indispensable to improving healthcare conditions nationwide. 

Is it not “cruel and unusual punishment” to allow the current
treatment and condition of inmates to remain? 
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The meaning of having a family has changed drastically in the
United States over the last century. In the past, children were
conceived strictly by traditional methods, but recently, these
methods have evolved, one of the most popular methods being
gamete donation. The American Society for Reproductive
Medicine defines gamete donation as “using eggs, sperm, or
embryos from someone else in order to help an intended parent(s)
have a child” [1]. 

More specifically, many prospective parents rely on this method
of reproduction because they are unable to produce sex cells 
or do not want to pass down a genetic disease to their offspring
[2]. Studies find that in the United States, the number of 
gamete-donation births has doubled from 30,000 to 60,000 over
the last two decades [3], a notable increase. However, this new
method of reproduction comes with new ethical controversies.
Gamete donation is primarily an anonymous process; those who
donate their sex cells typically play a minimal role in the process
of pregnancy and the life of the offspring. Likewise, the offspring
receive little information about their biological parent. But is this
justified? Should children born from gamete donation processes
have the right to personal information about their donor, even if it
is against the wishes of the donor or the regulations of the
donation clinic? 

There is much to consider when tackling this question, starting
with the current anonymity policies. In the US, anonymity policies
tend to vary by donation clinic. Several clinics allow a gamete
donor-conceived child to obtain information about the identity of
their biological parent when they turn 18 [4,5].  

Until then, according to the Ethics Committee of the American
Society for Reproductive Medicine, “only non-identifying
information or non-identifying contact for medical information
is provided in anonymous donation, and the gamete donor has
little or no involvement with the recipient family” [6]. However,
most prospective parents tend to choose donation clinics that do
not follow this policy and instead guarantee permanent donor
anonymity [4,5].

That being said, in many cases, the children of gamete donation
have limited knowledge of their absent biological parent. Is this
fair to the children? Several studies show that limiting
information about a gamete donor parent is not beneficial to the
well-being of the children. Proper social and emotional
development in children stems from having strong family
relationships [7]. If a child does not have identifiable information
about their biological parent, they may struggle to make sense of
their family dynamic and, therefore, have poor social and
emotional development [7]. Additionally, if a child has information
about their biological parent, they may have an easier time
developing a sense of self-understanding. Dr. Inmaculada de
Melo-Martín, Professor of Population Health Sciences at Weill
Cornell Medical College, argues that “access to the identity of the
genetic progenitors is also thought to be necessary to help make
sense of one’s talents, interests, or physical characteristics [7]. 
In other words, having identifying information about a gamete
donor parent allows children to understand where many of their
traits stem from. This may help them feel whole and experience a
sense of closure. Overall, withholding information about donors
from their offspring can be very damaging to the offspring.

Anonymous Gamete Donation: Is it Ethical?
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Children may benefit from knowing information about their gamete
donor parents, but how do the gamete donor parents themselves feel
about the lack of anonymity? Studies show that anonymous gamete
donation is preferred by 82.6% of donors [8]. Cohen and Coan (2013)
conducted a study in which active and inactive sperm donors were
asked about their preferences regarding anonymous gamete
donation. According to the study, “nearly 30 percent of participants
who were willing donors… indicated they would refuse to donate
under a mandatory identification regime” [4]. The results of these
studies suggest that if identification information was made available
to offspring, fewer gamete donors would be willing to donate their
sex cells. A decrease in the number of donated gametes could be
detrimental, especially since conception via gamete donation has
become more desirable in the US over the past decade. 
 
Considering several aspects of the gamete donation anonymity
debate, what should the outcome be? Should children be given
access to identifying information about their gamete donor parent,
or should this anonymity prevail?

Though the well-being of children, which is motivated by the full
knowledge of one’s family, is critical, gamete donation should
remain a primarily anonymous process. Gamete donors provide
offspring with the greatest gift of all– the ability to actually become
offspring. Without them, there would be no gamete donation-
conceived child whatsoever and no need for consideration of the
child’s well-being. Because their role is so significant in bringing 
the child to life, gamete donors, who favor anonymity, should
continue to remain anonymous, unless they choose otherwise. A
child may still develop in social and emotional ways by building
strong relationships with the family members that take care of them
every day, and they may not be significantly disadvantaged
compared to their peers with biological parents [7]. Consequently,
the anonymity of the gamete donation process should remain 
unless decided otherwise by individual donors.
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With the onset of the COVID-19 pandemic, questions came to light
regarding the effectiveness of mask-wearing, the validity of
vaccine efficacy, and new scientific breakthroughs. During the
lockdown, many Americans started to show signs of distrust
towards medical research and scientific discoveries. As more
politicians continue to share both factual and opinionated
information around science, science has become more and more
politicized. Who is to blame for this growing distrust and
skepticism? Is it the fault of political parties who have pitted
themselves against each other in support or against the scientists?
Or is it the fault of our own personal biases and emotions that
take hold of us and shift our perspective to trust less in the
science? Quite frankly, it is a little bit of both!

From a political perspective, a study from Pew Research found
that “more Democrats (43%) than Republicans (27%) have ‘a great
deal’ of confidence in scientists” [1]. This brings into view
differences in how political parties view science. However, Pew
Research also found that 55% of Republicans justify their distrust
by arguing that scientists are just as susceptible to bias as other
people are [1]. This justification begins to explore and question the
role of response bias in scientific discovery and public display.
When scientists are asked to be involved in policy decisions, can
they separate their own bias from the science? 

Politicians are increasingly depending on scientific evidence to
support their arguments: facts become tied to a particular
political view. However, there’s a difference between parties here
too. A study from Dr. Daron Shaw found that while Republicans
were, on average, less willing to defer to scientists on science
policy issues, they still deferred to them on 14 out 16 policy areas
studied. The only exceptions were gay marriage and mandatory
health insurance [2]. From these two studies, though there is a
difference between political perspectives which helps to set a
foundation for understanding why there’s a distrust in science, it
doesn’t seem to elucidate much of the picture for us. However,
personal emotions and biases may play a larger role.

Trust is a largely philosophical concept, requiring a certain level
of emotional connection. When you trust in someone, we’re often
in vulnerable places. Dr. Katherine Furman places great emphasis
on understanding and addressing the emotional vulnerability of
when we trust in science: “we should pay closer attention to
emotions when trying to understand distrust in science” [3].
Furman argues that people feel vulnerable and hence emotionally
charged due to power asymmetries (a medical professional is in a
position and power and control over your health) and cost
asymmetries (your health is the cost, not the medical
professional’s health). These emotional vulnerabilities lead to 
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biases due to a redirection of attention: angry emotions may
lead to a focus on blame, fearful emotions may lead to a focus on
risk [4]. Knowing this, consider how often medical doctors make
mistakes: there’s an estimated 98,000 who die a year from
medical errors. Think about if you knew someone who died
because of a simple mistake in the hospital, would you still
maintain the same level of trust? This exemplifies the
asymmetry in cost, where you had a personal relationship with
the victim, but the doctor didn’t; the asymmetry in power is also
shown, as you and the victim trusted the doctor with saving
them. 

One might argue “weren’t we talking about science in general?
What about peer-reviewed research?” Though it is true that on
an individual level, we aren’t necessarily personally affected by
scientific research, failures in the peer-review process erode
public trust. While only three out of every 10,000 papers get
retracted, some of these retracted articles have already made
their negative impacts on the public [5]. One such study was by
Dr. Andrew Wakefield in The Lancet which suggested that
autism in children was caused by vaccines for measles, mumps,
and rubella. Published in 1998 and retracted in 2010, this study
resulted in a sharp decline in vaccination rates and gave
opportunities for anti-vaccine groups to thrive [6]. Despite the
low rate of these retractions, those relevant enough to hit the
public space certainly leave their mark.

Emotional and political influences affect our daily lives, and they
can contribute to our logical decision-making. It is important to
recognize these and further understand how they are making an
impact on public opinions towards science. Next time you talk
about science, do you get emotional about it? Do you get
political about it? Notice it, and see the impact of how you talk
about science. Acknowledge that you might present emotional,
political, science once in a while.



Do we have a right to die as much as we have a right to live? How
much autonomy do we truly have over our bodies? “What I am
saying is for me [is that] if I have a stroke that leaves me
paralysed, leaves me brain dead, then I don't want to live like that,
I don't and why should I?” shares one patient diagnosed with
progressive multiple sclerosis [1]. 

Euthanasia — broadly described as the act of intentionally putting
an end to a patient’s life, usually to end their suffering — is
arguably one of the most controversial topics in healthcare and
bioethics. When discussing euthanasia, there is a focus on active
euthanasia — where a physician directly ends the patient’s life by
injecting or prescribing a lethal amount of a drug. However,
euthanasia can also be conducted passively, including limiting
life-sustaining treatment or increasing the dose of pain-killing
medication [3]. 

Involuntary euthanasia, which is conducted without patient
consent, remains illegal in all countries and is generally
considered as morally wrong due to its recognition as murder.
However, the topic is divisive and there are many different-sided
arguments in regards to voluntary euthanasia—where a person
purposely seeks to terminate their life. In the United States, for
example, physician-assisted suicide for terminally ill patients is
legal in nine states plus Washington DC whereby physicians can

legally assist the patient’s death by providing necessary resources
and information [6]. 

In the Netherlands, both euthanasia and assisted suicide are
legalized — accounting for 4.5% of all deaths in the country [4].
This can be requested in the case of an absence of other treatment
options but only after the physician consults another physician [4].
Children as young as twelve years old may also request the
procedure with parental consent when showing unbearable,
prospectless suffering. 

Legalization of euthanasia was established on two grounding
beliefs: compassion toward unbearable suffering and autonomy.
Since the 1960’s, there has been an increase in the interpretation
of autonomy over body/health choices as a fundamental right of 
a patient in health law. The European Convention for the
Protection of Human Rights and the Dutch Constitution protect
the right to privacy and right to bodily integrity, allowing patients
to make informed decisions about their bodies and consent to
medical treatment [4]. In the United States, the Constitution also
ensures the right to bodily integrity, but the Supreme Court has
concluded that prohibiting physician-assisted suicide does not
violate the Constitution [8]. Arguments against euthanasia include
possible distrust in relationships between physicians and patients
— such as if the patient feels that too much power is put into the
hands of physicians or whether or not the patients can look for
other physicians who will perform the procedure. Moreover, the
act of euthanasia may oppose the professional responsibilities and
duty of healthcare professionals outlined by the Hippocratic Oath:
to provide care for patients, restore their health, and “apply, for
the benefit of the sick, all measures which are required, avoiding
those twin traps of overtreatment and therapeutic nihilism” [5].
There are also concerns surrounding the potential reduction of
value of human life and advocacy for alternative options like
palliative care. There are also concerns over the ability of patients
to consent; patients may feel pressured to consent, and the use of
euthanasia for psychiatric patients remains highly controversial
[2]. 

However, euthanasia and assisted suicide are the most desirable
options for some patients who seek to have control of their life
and believe that they have the right to choose their death.
Euthanasia can end their suffering and prevent a prolonged death.
Palliative care and long-term life-sustaining treatment may also
pose financial challenges to individuals and the US healthcare
system [7]. A woman with metastatic kidney cancer who has
witnessed her mother’s painful death explains,  I just think that
when you've come to that stage, only you know when that is, how
bad that has to be, you don't need to go through the physical
indignities of throwing up, being smelly, being incontinent,
whatever it might be.” [1]. 

by Sara Hishinuma, Biological Sciences '24
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Ultimately, debates over the legalization of euthanasia are unlikely
to resolve in the foreseeable future. However, the current focus on
euthanasia allows us to question the power that governments
should have in regards to the healthcare choice of its constituents.
By questioning to what extent should the right to bodily integrity
be applied, society can open the conversation into other issues in
healthcare and bioethics, such as reproductive and abortion rights
and transgender health access. 

https://doi.org/10.1176/appi.ajp.2018.18060725
Holland, K. (2019, May 31). Euthanasia: Understanding the
Facts. Healthline. https://www.healthline.com/health/what-
is-euthanasia
Kouwenhoven, P. S. C., Van Thiel, G. J. M. W., Van der Heide, A.,
Rietjens, J. A. C., Van Delden, J. J. M. (2019). Developments in
euthanasia practice in the Netherlands: Balancing professional
responsibility and the patient’s autonomy. European Journal of
General Practice, 25(1), 44-48.
https://www.tandfonline.com/doi/full/10.1080/13814788.2018.1517154 
Marks, J. W. (2021, June 3). Medical Definition of Hippocratic Oath.
Medicine Net.
https://www.medicinenet.com/hippocratic_oath/definition.htm
ProCon. (2019). States with Legal Physician-Assisted Suicide.
Britannica. https://euthanasia.procon.org/states-with-legal-
physician-assisted-suicide/
Trachtenberg, A. J., & Manns, B. (2017). Cost analysis of medical
assistance in dying in Canada. CMAJ : Canadian Medical Association
journal = journal de l'Association medicale canadienne, 189(3), E101–
E105. https://doi.org/10.1503/cmaj.160650
Washington v. Glucksberg. (n.d.). Oyez. Retrieved November 23, 2021,
from https://www.oyez.org/cases/1996/96-110

3.

4.

5.

6.

7.

8.

18   THE CORNELL HEALTHCARE REVIEW  

Chapple, A., Ziebland, S., McPherson, A., & Herxheimer, A. (2006).
What people close to death say about euthanasia and assisted suicide: a
qualitative study. Journal of medical ethics, 32(12), 706–710.
https://doi.org/10.1136/jme.2006.015883
Denys, D. (2018). Is Euthanasia Psychiatric Treatment? The Struggle
with Death on Request in the Netherlands. The American Journal of
Psychiatry, 175(9), 822-23. https://doi.org/10.1176/appi.ajp.2018.18060725
Holland, K. (2019, May 31). Euthanasia: Understanding the Facts.
Healthline. https://www.healthline.com/health/what-is-euthanasia

References
1.

2.

3.

THE RIGHT TO DIE?

https://doi.org/10.1176/appi.ajp.2018.18060725
https://www.healthline.com/health/what-is-euthanasia
https://www.tandfonline.com/doi/full/10.1080/13814788.2018.1517154
https://www.medicinenet.com/hippocratic_oath/definition.htm
https://euthanasia.procon.org/states-with-legal-physician-assisted-suicide/
https://doi.org/10.1503/cmaj.160650
https://doi.org/10.1136/jme.2006.015883
https://doi.org/10.1176/appi.ajp.2018.18060725
https://www.healthline.com/health/what-is-euthanasia


The opioid epidemic began in the 1990s after pharmaceutical
companies falsely claimed that opioid medications were not
addictive, and has devastated the lives of millions in the United
States [1]. Over 48,000 deaths were attributed to synthetic
opioid overdose between June 2019 to 2020 alone [1]. These
devastating outcomes have garnered much attention, and the
government and scientific and medical communities have been
searching for solutions. The current treatment for opioid use
disorders includes residential or outpatient therapy and
medication-assisted treatment, in which methadone,
buprenorphine, or naltrexone are administered by physicians
to treat cravings and withdrawal effects of illegal opioids [2].
While research demonstrates that medication-assisted
treatment is highly effective in treating opioid use disorders,
accessing these treatments proves to be difficult for certain
populations [2]. A variety of factors including race, income, and
location pose barriers to treatment and prove to be major
determining factors in which patients with opioid use disorders
receive care. These disparities are problematic, as they leave
many patients without access to effective and life-saving
interventions. Acknowledging these disparities and their
sources is valuable as they may provide guidance for future
intervention programs to increase access to medication
assisted treatment and contribute to ending this devastating
epidemic.A wide range of disparities exist when analyzing the
demographics  of individuals with opioid use disorders
receiving treatments. 

Racial disparities have been identified in which black, native-
Hawaiian, Pacific-Islander, and Asian individuals are far less
likely to receive treatment for opioid use disorders [3].
Furthermore, research conducted by the University of Michigan
and the Veterans Affairs Ann Arbor Healthcare System have
found that black patients were 77% less likely to receive a
buprenorphine prescription at a visit to a physician than white
patients [4]. Additionally, location contributes to the
accessibility of medication assisted treatment; patients living 
in rural communities are less likely to obtain treatment than
patients in urban communities [5]. While it is recognized that 
medication assisted treatment is effective in treating opioid use
disorders, access to these treatments is glaringly unequal; 
wide racial disparities and access issues prevent patients 
in need from receiving potentially life-saving care.

Income levels and the practice of cash-only clinics also 
contribute to race-related disparities that prevent access to
treatment. On average, the racial groups found to be less likely
to receive medication-assisted treatment are also reported to
have lower incomes than white families [6]. From 2014 to 2015, 
it was found that 40% of buprenorphine treatment was paid for 

out of pocket [4]. These out of pocket payments can be attributed
to the practice of cash-only clinics. 19 to 47% of buprenorphine
treatment providers run cash-only clinics which do not accept
any insurance, instead requiring out-of-pocket payments [7]. 
This practice makes income levels a crucial factor in determining
which patients can receive treatment, as costs can vary between
around $5,000 to $80,000 [8]. Given the fact that many people of
color are likely to have lower incomes combined with the realities
of cash-only clinics, the economic burden that treatment can
incur on patients of color with opioid use disorder may make
access to treatment difficult, or even impossible.

The distribution of physicians authorized to provide medication
assisted treatment is a major factor in widening location-based
disparities, and creates the disproportionality between the
amounts of patients receiving treatment in rural and urban areas.
The total number of physicians authorized to provide
medication-assisted treatment is very low considering the
widespread devastation of the opioid epidemic, with less than 4%
of physicians being authorized to provide buprenorphine
treatments [9]. However, this small amount seems to be
concentrated in urban areas, as 72% of rural counties were found
to lack even a single physician with authorization to provide
buprenorphine treatment [9]. 

Barriers to Medication Assisted 
Treatment for Opioid Use Disorders
by Julianne Franca, Biology and Society '22
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Without access to physicians to provide treatment, patients with
opioid use disorders in rural areas would need to travel to receive
treatment which is both inconvenient and costly [10], causing
effective treatment to be virtually unattainable. 
 
There are clear race and location-based disparities in access to
medication assisted treatment for opioid use disorders. Many
people of color and rural communities lack access due to racial
income inequalities, the common cash-based practices for
treatment, and the disproportionate distribution of physicians
authorized to administer medication-assisted treatment
throughout the country. In order to bring an end to the opioid
epidemic, these barriers and disparities must be addressed, so
that treatment can be practical and accessible for all patients in
need.

BARRIERS TO MEDICATION ASSISTED TREATMENT FOR OPIOID USE DISORDERS
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In 2003, about 3 billion base pairs of the human genome were
sequenced, marking not only the completion of the Human
Genome Project, but the beginning of the rapid development
of gene technology [1]. Treatments for hereditary disorders,
faster, accurate medical diagnosis, personalization of drug
treatments: genetic testing has opened numerous possibilities
for the future of medicine [2]. But as its advancement speeds
ahead, genetic testing currently lacks effective healthcare
policies addressing various issues, inhibiting the utilization of
the potential of genetic testing for the healthcare of millions of
Americans. 

The federal agencies responsible for regulating genetic testing 
i.e. the Center for Medicare and Medicaid Services (CMS) and
the Food and Drug Administration (FDA) have failed to
develop adequate policies to evaluate genetic tests. Three
main criteria determine a genetic test’s robustness: analytical
validity, clinical validity, and clinical utility. Analytical validity
refers to the test’s ability to detect specific genes or genetic
changes, while clinical validity refers to the relation of the
genetic variant analyzed by the test to the risk of a certain
illness [4]. Clinical utility refers to the utility of information
provided by the test about diagnosis, treatment, or prevention
of a specific disease [3, 4]. The regulatory agencies need to
come up with a better framework to incorporate these criteria
synergistically.

Clinical laboratories performing genetic testing are subject to
CMS regulation processes established by the Clinical
Laboratory Improvement Amendments (CLIA) [3]. While CLIA
aims to test analytical validity through evaluating test
procedures and laboratory personnel qualifications, it does
not require testing for clinical validity or utility. In 2010, the
FDA announced they would take responsibility for regulation
of all genetic tests to resolve CMS’ management issues, yet its
plans for expanded regulation have not been executed ever
since. 
 
As for the FDA, it implements a policy called enforcement
discretion, allowing them to select certain genetic tests to
regulate [3]. While tests marketed as a commercial test kit
undergo FDA regulation, laboratory-developed tests (LDTs)
are subject to FDA’s enforcement discretion, resulting in their
usage without analysis for analytical or clinical validity.
Throughout the decades of the genetic revolution, FDA has
drafted new guidelines for genetic testing, addressing
concerns for LDT regulations. Although these drafts have
provided a framework for other agencies to follow, they have
not been implemented in practice.

Improper assessment of genetic testing from both the CMS
and FDA has only exacerbated the issue of genetic testing 

validity. Numerous invalid genetic tests continually lead to
misdiagnoses and inappropriate treatment [5]. 

This, in turn, causes immense stress for Americans, putting their
mental health at risk. It is not enough that federal agencies simply
propose plans of action to fix genetic testing regulation; they must
implement them to bring about meaningful change.

In addition to genetic testing facing a serious issue with federal
regulation, it also opens up risks to patient privacy violations and
genetic discrimination in clinical settings. As genetic testing
becomes more common in clinics, so does the potential dangers 
of genetic information misuse. Additionally, clinical genetic research
regarding identifiable populations may lead to stigmatization of
certain groups [6]. To prevent this, the government has passed the
Genetic Information Nondiscrimination Act (GINA), which restricts
health insurance issuers and employers from accessing individuals’
genetic information, and the Health Insurance Portability and
Accountability Act (HIPAA), which categorizes genetic information
as protected health information that remains confidential to health
insurance companies [6]. Although these laws aim to protect
patient’s privacy and genetic discrimination, they fall short in many
cases. For example, GINA cannot be applied to employers with less
than 15 employees, and it cannot be applied to specific types of
health insurance like life, disability, and long-term care [7]. 

But the issue of patient privacy has begun to find itself more severe
outside clinical settings. Direct-to-consumer (DTC) 
genetic tests, tests that consumers buy and self-administer to
identify traits such as ancestry and risk of disease, have become
popular over the past years [6, 8]. As of January 2019, more than 
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A HEREDITARY DISASTER: PROBLEMS WITH GENETIC TEST POLICIES 
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26 million people have taken a DTC test [5]. Unfortunately, FDA’s
limited regulation of genetic tests include DTC tests, allowing
various DTC test companies like 23andMe and Ancestry to
collect genomic data of its customers without informed consent
of data breach risks and data misuse. [8] In addition, these
companies may use third party services to interpret genetic
information, further placing customer privacy in danger. In
addition, DTC genetic testing companies are either excluded
from federal laws or subject to poorly enforced policies
regarding genetic data privacy. While the HIPAA disregards DTC
testing companies entirely, the Common Rule, another federal
law that protects individuals’ privacy over genetic information,
does not address the issue of informed consent by DTC genetic
testing companies [8]. With the lack of federal oversight, DTC
testing companies can continue to exploit the genetic data of
uninformed customers. 

Since the Human Genome Project and the advancements of
genetics in medicine, healthcare issues regarding genetic
testing have been addressed but remain unresolved. The lack of
regulation, the disregard of patient privacy, and the presence of
genetic discrimination all point to how the health of America is
treated as insignficant. The government needs to decide what is
more important: a rapidly growing industry of genetic
technology or the rights to privacy and wellbeing of all
American patients. 
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College students are all too familiar with late night study sessions
and the struggle to reach seven to eight hours of sleep a night.
Hence, it doesn’t pose as a shock that commercial energy drinks
are a quick fix that most of the general populations of adults and
adolescents turn to. With claims of “super creatine,”[1] and
“delivers a big bad buzz,”[2] plastered on the bottles, the appeal of
these beverages comes with big promises. Alas, many of which are
fulfilled and many of which are questionable.

People aren’t typically aware of everything they’re putting into
their bodies. When it comes to energy drinks, this generalization
is even more true. Ingredients may consist of caffeine, taurine,
sugars, vitamins, herbal extracts, glucuronolactone, etc. [7].
Notably, most ingredients are unregulated in the United States, so
energy drinks are not under the jurisdiction of the FDA [8]. This
fact raises eyebrows and for good reason. The most “dangerous”
ingredients, to much surprise, are caffeine and sugar! The
recommended maximum caffeine intake is 400 milligrams, a close
amount to two small Starbucks coffees, depending on the drink.
The approximate amount of caffeine in popular energy drinks like
Monster and Bang are 160 milligrams and 300 milligrams in a 16-
ounce can, respectively [9]. All things considered, if one knows
their limits of daily caffeine intake and demonstrates restraint,
energy drinks, in terms of caffeine, shouldn’t be harmful,
excluding the side effects of anxiety, insomnia,  and restlessness.
Sugars, on the other, may be more concerning. 

Compared to 12-ounce cans of soda which have 39 grams of sugar,
energy drinks have 41 grams [10]. The American Heart Association
recommends less than 24 grams of sugars per day. So, one 12-
ounce can of an energy drink equates to almost two daily intakes,
not considering the sugars in normal meals. Why this is
concerning is because high amounts of sugar consumption can
lead to high weight gain and an increased risk of Type 2 diabetes,
gout, and heart disease [10]. All these numbers may put the
severity of over-consumption into a higher perspective.

One of consumers’ major concerns is cardiovascular health. 
A study compared the effects of three energy drinks, Monster,
Red Bull, and 5-hour Energy Drink, on cardiovascular response 
at rest and exercise. Results showed that at rest, systolic blood
pressures of the three brands over an hour were higher than over
half an hour, while diastolic pressure was more-or-less
unaffected [3]. This was attributed to caffeine and taurine, the
former proven to increase heart rate and respiration [4], and the
latter acting to suppress excitatory neurotransmitters in the brain
similar to GABA [5], or rather, it works to calm and relax an
individual. Ironically, two of the most concerning ingredients,
caffeine and taurine, are found in coffee, chocolate, tea, and
scallops, chicken, and beef, respectively, which are all foods most
people consume on a regular basis. Notably, however, they all
contain varying amounts of each. It still leads people to wonder:
what makes the consumption of energy drinks more controversial 

The Big Bad Buzz
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than the before-mentioned subsistences?

The public’s perspective on energy drinks are conflicted; some
believe its consumption is overall harmless and others believe the
opposite. For example, in California’s Superior Court, the jury in
the case of Bledsoe vs. Monster unanimously ruled Monster as not
a cause of cardiac arrhythmias or cardiac arrest [6]. On the other
hand, a general consensus in the United States is that excess
consumption of energy drinks is a public health concern, mostly
for adults and adolescents [11]. The perception of energy drinks
seem to vary on a case-by-case basis, a decision influenced by
each affected individual’s circumstances and situation.

So when you’re in need of fast energy, should you drink it? Being
mindful of what and how much you’re ingesting and knowing
your limitations are the best ways to say “yes!"
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In the USA, according to the World Health Organization (WHO),
there have reportedly been 46 million confirmed cases of COVID-
19 with 752 thousand deaths, and as of the fifth of November 2021,
a total of 450 thousand vaccine doses have been administered [1].
To combat the emerging Delta variant, booster vaccines are
currently being administered for a subset of the population, but
Pfizer and BioNTech, on November 9th, asked the Food and Drug
Administration (FDA) to authorize a booster dose for people 18
and older. 

Vaccination against the viral SARS-CoV-2 has been proven to be
highly effective against SARS-CoV-2 and especially effective in
preventing hospitalisation. However, in a recent July 2021 study
involving patients admitted to hospital with a positive 
SARS-CoV-2 PCR test, researchers found that “nearly a fifth of
patients had received at least one dose of the vaccine” and that
“more than a quarter of fully vaccinated patients admitted to
hospital with SARS-CoV-2 were severely or critically ill with
COVID-19” [2].  While some of these patients might have a weaker
immune response because of comorbidities such as older age,
overweight, and immunosuppressive medications, the
breakthrough infections are mostly attributed to new SARS-CoV-
2 variants surfacing that have indicated decreased vaccine
effectiveness [2]. Certainly, the severity of disease among people
who have a breakthrough infection is less severe for people who
are vaccinated, but there is a growing concern over the
breakthrough infections caused by SARS-CoV-2 variants [3]. The
Delta variant specifically is more virulent and extremely
transmissible [2]. This has resulted in the USA and Israel already
offering booster third vaccine doses.  

There has been rising concerns about waning immunity, where 
a recent October 2021 study from Israel showed a strong
relationship between when people became vaccinated and the
incidence rate of breakthrough infections, with people vaccinated
in January having two times the risk of suffering a breakthrough
infection, compared to people who were vaccinated in March [3].
However, there assuredly continues to be minimal risks of
contracting severe disease and death by COVID-19 after being
vaccinated, no matter when the vaccination was received [2].
Although this waning immunity seems to have a relatively small
effect on hospital burden and mortality rates, there is a fear of
long-term COVID symptoms from these breakthrough infections,
and an overwhelming desire by healthcare personnel and officials
to minimize infection rates [4]. 

Studies in the U.S. and Canada looked at Pfizer’s and Moderna’s
vaccines’ effectiveness at preventing infection from Delta. Even
though there were different levels of decline, both studies found
that both vaccines’ protection dropped over time [4]. But both
these studies have found that even after several months, the 

Pfizer-BioNTech and Moderna vaccines continue to be highly
effective at preventing hospitalization [4]. The effectiveness
ratings against severe disease and hospitalization have been
consistently high, even throughout the recent months against the
Delta variant. However, their protection against infection has
fallen. Though the vaccine remains more than 50 percent effective
at preventing infection, the declines in effectiveness are
significantly concerning, sparking the question of whether all
adults should get a booster shot [4]. 

On November 19th, the FDA authorized Pfizer/BioNTech and
Moderna booster shots for all adults ages 18 and older [5]. The
Centers for Disease Control and Prevention (CDC) has stated that
every adult who had their second shot from the Pfizer or Modern
vaccine at least six months prior can get a third shot [5].
Additionally, the CDC recommends that people older than 50 or in
long-term care settings get the booster shot [5]. The FDA has
stated that it is permissible to “mix and match” different vaccines,
so someone who received a Moderna vaccine can get a Pfizer
booster [5]. 

Most experts agree that adults over 65 would need the booster
because the consequences for waning immunity are higher for
these vulnerable populations [4]. Considering that high-risk
individuals received their initial vaccines earlier than most, their
vaccine effectiveness against infections has decreased. The Israel
study examined the effect of the Pfizer booster shot after having
the initial two dose five months before, and found that “adding a
third dose was estimated to be 93% effective in preventing
COVID-19-related admission to hospital, 92% in preventing severe
disease, and 81% in preventing COVID-19-related death” [3]. 

More recently, the World Health Organization (WHO) has
identified a new “variant of concern” known as Omicron, which
has more than 30 mutations in the spike protein alone, according
to Tulio de Oliveira, director of the KwaZulu-Natal Research and 
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BOOSTER DOSE FOR COVID-19 HAS POTENTIAL TO PREVENT A FIFTH WAVE

Innovation Sequencing Platform [6]. In the fight against SARS-
CoV-2, the immune system has been producing antibodies to
recognize the virus’s spike protein, so the new mutations have
created speculation that Omicron “might be able to evade
antibodies produced by either a previous infection or a vaccine”
[6]. According to Richard Lessells, an infectious diseases
specialist at the KwaZulu-Natal Research and Innovation
Sequencing Platform, the Omicron variant has the potential to
spread more dangerously with its enhanced transmissibility,
and may not be as easily eliminated by our immune system
defenses [6].

According to Theodora Hatziioannou, a virologist at Rockefeller
University in New York, vaccines can still provide protection
against Omicron due to the human body’s innate immunity
against infection [7]. The value of new booster shots is to
broaden the range of antibodies to target new variants [7].
Moderna has announced that they will address the new SARS-
CoV-2 variants of concern, with the emergence of the Omicron
variant, and “rapidly advance an Omicron-specific booster
candidate” [8]. 

Looking forward to the winter months, as of November 26,
about 59.5% of the US population is fully vaccinated [8]. With the
development of boosters as more variants emerge, we can still
have hope that this winter and holiday season will be better
than last winter when no one was vaccinated. We will all still
have to be vigilant and precautious, but the vaccines and
booster shots give a fighting chance against the coronavirus. 
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“911, what is your emergency?” The familiar question that gives
dispatch the information to send police, firefighters, or emergency
medical service (EMS) providers to individuals in need. The first
medical care some patients receive in times of critical care is from
an EMS provider. EMS providers are separated into four levels based
off training and the services they can provide: emergency medical
responder, emergency medical technician (EMT), advanced EMT,
and paramedic [1]. Medical emergencies are categorized as either
basic life service (BLS) or advanced life service (ALS), which dictates
which level of providers need to respond to the scene. Responding to
emergencies is undoubtedly stress inducing, as evident by a study
that showed paramedics demonstrated greater increases in anxiety
(P < .05) and salivary cortisol levels (P < .05) after a simulated high-
stress event [2]. What aspects of responding as an EMS provider
contributes to the high stress of the occupation and more
importantly, what actions are being taken to minimize the stress of
EMS providers?

A study of 119 EMS providers showed that crisis situations, role
conflict as a professional job, social factors, and involvement in an
EMS organization were the most significant factors contributing to
stress. The same study also found that there was a relationship
between the degree of stress, fatigue, and job satisfaction of subjects
[3]. Another study found that the characteristics predicting higher
stress were “EMT-basic (A) licensure, basic life support (BLS) only
service provider, volunteer status, new employee working in a small
EMS organization, and providing service to a small town” [4]. In
other words, career providers with more advanced training and
more years of experience demonstrated lower levels of stress. One
explanation given these factors is that EMS providers learn how to
manage stressful calls more effectively after more experience and
guidance.   In the long term, high stress levels contribute to health
conditions such as high blood pressure, heart disease, obesity and
diabetes [5].

To address these factors and reduce the stress of an EMS job, there
are currently many programs in place such as “financial assistance,
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social events that encourage communication and interaction,
recommended/sanctioned time off, and a clear
recruitment/retention plan” [6]. Additionally, humor provides
comical relief to mitigate the negative effects of stress.
Specifically, cynical and dark humor was found to be helpful for
first responders in various relationships [7]. Social support also
helps first responders manage stressors and EMS providers are
encouraged to talk amongst their crew following a stressful call.

As a nationally certified EMT, I have had personal experience
living through the stressful demands associated with being an
EMS provider. Especially as a newly certified EMT, there were
situations I was placed in where I felt additional stress
performing tasks that I had only practiced in scenarios. The
most stressful case I have had to respond to was a major car
accident on a highway that unfortunately involved multiple
children. With the additional danger of providing treatment on
the side of the highway with only a neon vest to protect me from
passing cars, I felt a constant rush of adrenaline assisting the
paramedics on scene. Nevertheless, the stress was all worth
being able to help transport the families safely to the hospital. 
I believe that the stressful nature of being an EMS provider
should not deter anyone from pursuing becoming one.
Furthermore, stress minimizing measures that are implemented
in the EMS field can also be applied to fields beyond and help
reduce the stress of working in general and help foster
happiness in workers. 
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Gender discrimination in biotech and pharmaceutical companies
is a matter of complacency amongst industry leaders. 
The issue is well defined: equally qualified men and women 
enter the workforce at the same rate, but many more women
either drop out or hit a plateau in their careers [1]. This vertical
gender disparity that plagues the industry has a significant 
impact on women’s prosperity, professional influence, 
and overall health.

Like in many commercial industries, gender bias in the biotech
and pharmaceutical sector is often downplayed or ignored.
However, the statistics don’t lie. Men and women’s career paths
typically diverge after the managerial level: approximately 68% 
of mid-level leaders, 71% of function leaders, 76% of C-suite
executives, and a staggering 86% of board members within the life
sciences industries are men [1]. An additional barrier to reaching
equal gender representation is the mentality shared by the
majority of male coworkers. Even after having been shown the 

prior statistics, a mere 13% of men in the life sciences industry
believed that the recruitment process was biased [1]. A lack of
gender representation in upper-tier management positions
negatively impacts both the industry in terms of Research and
Drug Discovery (R&D) innovation and economic prosperity, but
also the society it serves, by placing additional barriers on safe
and effective female healthcare. Research has shown that
advancing women in R&D improves rates of medicine and drug
discovery in part because women feel more empowered to voice
their ideas or concerns [2]. Furthermore, the pharmaceutical
industry’s distinct position at the intersection between health and  
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business gives it a stronghold in regards to which diseases are
invested in and which are not. Given that the vast majority of
board members in the industry are men, it is not surprising that
few pharmaceutical companies invest in women’s health, making
something as fundamental as sex a strong social determinant of
health [3]. Even amongst the diseases that are invested in and are
not innately sex-related, women are often underrepresented in
clinical trials, leading to under-acknowledged side effects, higher
toxicity rates, and more uncertain impacts on fertility [4].
Amongst the few female health issues that are invested in, 
we see a higher rate of negative incidents due to negligence and
lack of transparency in the industry [3]. It is clear that addressing
gender bias in the biotech and pharmaceutical industry is an issue
that extends beyond innovation and economic interest and plays a
critical role in the prosperity and greater health of women. 

Numbers like these can’t be ignored, and many of the key players
in Big Pharma have taken initiatives to help close the gap [1]. But
are more mentor programs, networking events, and training
functions truly the solution? Abbie Celniker, partner at Third
Rock Ventures, believes that the only way to ensure long-term
success of these initiatives is to pursue them genuinely: “The goal
isn’t to create diversity for diversity’s sake. The goal is to have an
inclusive culture that can be measured by diversity,” [1].
Therefore, it is imperative that recruitment officials place an
emphasis on the experience and knowledge that an individual
brings to the position rather than their gender. Some may say that
changing a company's work culture is more difficult than altering
its policies on gender representation, but, ultimately, the biotech
and pharmaceutical industry must change its policies, practice,
and mindset if it is serious about addressing its gender
discrimination issues [5].

If biotech and pharmaceutical companies continue to work
toward accomplishing these goals, the industry will be able to
successfully combat workforce gender bias, which will have an
overall positive effect on women’s prosperity, professional
influence, and overall health. 
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Most of us know what it feels like to be sick, shivering under a
mound of blankets after catching the flu, sounding like Darth
Vader after a bout that inflames your throat like no tomorrow, 
but how many of us know how it feels to live with a permanent
illness? Especially the ones that feel like a secret, like weekly
battles for breath hidden behind an ordinary appearance, or a
forcible removal from your university disguised as voluntary 
leave of absence after a schizophrenic break or a breast prosthetic
to hide the aftermath of a battle with cancer. They all play a
special role in society.

The “sick role” is a concept developed by American sociologist
Talcott Parsons to describe the certain rights and obligations of
the sick [1]. The sick role exempts a patient from their usual 
social roles, but obligates the patient to actively seek help and
recover [2]. While most patients give up the sick role with the
reclamation of health, those with chronic or lifelong illnesses are
not given the same blessing. These limitations, accommodations,
and deviations from the regularly scheduled program of the
healthy leave an indelible mark on many lives and can go so far as 
to shape one’s identity, forcing those with chronic conditions 
to ceaselessly play the sick role.

“Memories of Breathing” by Monica Clarke chronicles the life of
her daughter Sasha who lives with chronic asthma. In Clarke's
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work, Sasha draws a distinction between the temporarily and
permanently sick. Unfortunately, she is in the latter group,
assuming a chronic sick role that prevents her from being on the
same playing field as everyone else. Her mother, Clarke, laments
on Sasha’s experience: “What is it like,” Clarke asks, “to feel that
you can ‘never be on equal terms’ in a world 
that cries equality for all; to never be ‘perfect’ in a world that
reifies perfection?” [3]. This illustrates a violation of the sick role
since Sasha will never  fully recover. Sasha must act well until 
she gets sick, but cannot act too well lest she push herself and
make herself become sick again [3]. Sasha can neither operate
within the normal rules of the sick role nor the rules that govern
the healthy. This not only puts her life at stake, but forces her
identity to develop around, and at the convenience, of her asthma.
Sasha’s life and identity become so inexplicably tied to her
experience in the unending management of her illness. The
experience of asthma is Sasha’s experience [3]. Who then is Sasha?
Who is she without her illness? Her mother asks, “If the asthmatic
body is not the soul, what is the soul of Sasha?” [3].

This idea of perfection is explored from a different perspective in
The Cancer Journals by Audre Lorde. Lorde is diagnosed with
breast cancer and undergoes a mastectomy, the removal of a
breast. The narrative details her experience but a key point in her
recovery was the prosthetic she was given post-surgery: a “soft
sleep-bra and a wad of lambswool pressed into a pale pink 
breast-shaped pad” [4] to hide her missing breast. 



Lorde was also told by another survivor that with the sleep-bra,
even she herself would never know the difference [4]. But to that
Lorde says, “she lost me right there, because I knew sure as hell
I’d know the difference.” The prosthesis also exists in part to
promote the agenda of a world obsessed with perfection, and
Lorde rejects this idea as the “cosmetic sham” [4] conceals a 
key part of Lorde’s identity and struggle with cancer.

The idea that identity and illness are inextricable is also
illustrated in Yale Will Not Save You by Esmé Weijun Wang, in
which she details her experience with schizophrenia. She
questions the language used to describe the relationship between
the person and their illness. She contrasts it with the language of
fighting cancer, where the word “battle” is used, subtly
recognizing the fact that, no one ever says that a person is cancer,
or that they have become cancer [5]. This point is to emphasize
that there is a person in the midst of the illness, that one day, the
person may recover, upholding the standard of the temporary-ill
state. But Wang quickly juxtaposes that person-first language with
the statement, “What happens if I see my disordered mind as a
fundamental part of who I am? It has, in fact, shaped the way I
experience life” [5]. This integration of the permanent illness as
part of one’s identity is a significant difference between the
temporarily and the permanently sick.

PLAYING THE SICK ROLE
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Permanent chronic illnesses leave an indelible mark on people’s
lives. This may seem obvious, but the inability to become ‘well’ 
has far-reaching consequences and lasting effects. Many people
take being healthy for granted, but even a minor cold, sprain or a
light headache can leave one out of commission from “simple”
tasks like breathing, walking, or daily activities. It is then
important to understand the extent these permanent illnesses
have on someone’s sense of self, and how health ultimately
determines who we are and who we can be.
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While the COVID-19 pandemic has brought to light and
magnified many of the health disparities that exist in the 
United States, one topic that has failed to receive the attention
it calls for is ageism. Ageism, or age based discrimination, acts
in various dimensions, including cognitive, emotional, and
behavioral aspects as older adults face stereotypes, prejudice,
and discrimination in both implicit and explicit manners. Older
adults experience ageism from trained medical professionals,
family members, and even from themselves in a phenomenon
known as self-ageism [5]. The effects of ageism can be
extremely detrimental, and include factors such as fear of not
being taken seriously, not being told the details of their health,
being told that they are exaggerating symptoms, being told that
their treatable illness is due to old age, being told ageist jokes
and interacting with biased professionals, or being treated as ill
even when aging naturally. This can lead to hesitation to seek
care and impaired communication between the older adult and
healthcare team [5]. 

There are endless accounts of older adults facing
discriminatory attitudes based on their age. The World Health
Organization states that every second person in the world is
expected to hold ageist attitudes [6]. In an article written by
Judith Graham, several older adults recount situations in which
a physician was generally short tempered, less patient, less
engaged, less respectful, and less responsive to them. For
example, one older patient’s account notes that when she asked
questions at the doctor’s office, she was treated like she was
“old and stupid,” and her concerns were ignored by
condescending physicians failing to communicate the details of
her health with her. Others were simultaneously under- and
over-treated for their illnesses; one physician told an 84-year
old retired professor of pharmacy in severe pain from an anal
fissure and a urinary tract infection that “we don’t give out
opioids to people who seek them,” while another older adult
was overdiagnosed with benign tumors and forced to withstand
multiple unnecessary and taxing surgeries [4].

With the expectation of a growing elderly population in the
United States expected to surpass the number of children under
18 by 2060 as well as 1 in 4 Americans projected to be 65+ by the
same year, ageism in healthcare needs to be acknowledged and
addressed to prevent the spread of ageist attitudes, the
decrease in quality of care, and the likelihood of older adults to
seek this care [5]. A 2015 study found that 20% of adults ages 50
and up experienced discrimination in healthcare settings,
consequently leading to inappropriate and inadequate care, 
a figure that increases with the age of the patient [2]. The
impaired communication and distrust that ageism in healthcare
creates in turn prevents the formation of a cohesive,
interconnected, individualized healthcare team to address the
healthcare needs of older adults, and makes older adults less
likely to engage in preventative behaviors (e.g. exercise and
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regular wellness exams). It also makes older adults more likely to
be undertreated for their symptoms or overtreated/overmedicated
for certain conditions.

The disproportionate impact of the COVID-19 pandemic on the
health, survival, and overall well-being of older adults, combined
with the prevalence of telehealth during the pandemic as well as
the increase of hospital-based rather than preventative care, has
only increased ageism in healthcare. Additionally, the circulation 

of statements including referring to the pandemic as a “Boomer
remover” and the denigration of older people for living their daily
lives have only magnified this ageism and decreased the likelihood
of older adults to seek medical care [3]. There have also been
several incidences during COVID-19 hospitalizations in which
healthcare providers had to choose whether to give a ventilator to
an older adult or a younger person, with people using ageist
attitudes to argue that older adults should make a ‘sacrifice,’ and a
younger person should always receive improved medical attention
due to increased viability, length of life, and a greater perceived
likelihood to make a full recovery [1]. Ageist attitudes such as these
are not only impacting the mental and physical health of our
elderly, but are actively killing them in such severe situations,
indicating the gravity of addressing ageism in healthcare and
general life.

With regards to the growing elderly population and the need to
prioritize older adults’ well-being, interventions need to be put in
place to combat this intense ageism. These can range from
acknowledging the prevalence of ageist attitudes, laying out
specific anti-ageist policies, training nurses and doctors to actively
work against ageist tendencies, training professionals to
communicate effectively, patiently, and respectfully with older
adults, bringing in more geriatric specialists, and creating an 



individualized, person-centered treatment plan in order to
provide effective and valuable care to older adults. This includes
preventative care, which can be implemented to increase their
physical and mental well-being as well as increase trust between
providers and older adults [5]. Overall, ageism in healthcare
negatively impacts the health, well-being, and lifespan of older
adults, and needs to be acknowledged and treated seriously as it
determines the fate of a large percentage of our nation.
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“THEY TREAT ME LIKE I’M STUPID”: AGEISM IN HEALTHCARE
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Imagine a typical routine checkup at the doctor’s office. You get
your weight and height checked. You give blood and urine
samples to the doctor for routine laboratory tests that provide
insight into the inner biochemical workings of your body. In your
preliminary questionnaire, you check off a box that is ubiquitous
on all official U.S. forms; your race. Much like your height and
weight, your race is also part of your doctor’s checkup. Perhaps a
blood test value increased just because you self-identify as one
race over another. Medical test values are imperative to the
diagnosis and treatment of critical diseases but are subject to
change due to arbitrary racial classifications. A 2005 episode of
the medical television show House M.D. showed a Black patient
refusing to take BiDil, a heart failure drug approved by the Food
and Drug Administration only for “self-identified” African
Americans, to which the patient claimed “Look. My heart's red,
your heart's red. And it don't make no sense to give us different
drugs,” [2]. The patient takes the stance that racial classifications
are unscientific and do not belong in medicine. This scene asks
the question: how did racial classifications become incorporated
into medical science?

How Race Became a Category in the Medical World
by Effat Rahman, Human Biology, Health, and Society '24
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In the United States, racial classifications are determined by skin
color and deviations from “whiteness,” [4]. Since 2001, any 
NIH-funded researcher has been required to report U.S. Census
racial categories of participants. These categories include
American Indian or Alaska Native, Asian, Black or African
American, Native Hawaiian or other Pacific Islander, or White, 
and Hispanic/Latino or not Hispanic/Latino [2]. These are the
racial categories you would likely see in any official 
document—including forms at medical appointments. However,
the roots of race in medicine stretch back thousands of years
before 2001.

A historical analysis of race indicates that it is a social construct
meant to classify people based on an arbitrary set of criteria [1].
Ancient medical scholars began to look at physical characteristics
to classify people and predict biological outcomes since the dawn
of medicine. The ancient Roman physician Galen put forth the
idea of biological and psychological inferiority based on slave
status and skin color [3]. A general definition of race is that it is a
category constructed by social structures rooted in white
supremacy to impose power and stratification over those seen as
“inferior” [1]. These ideas of race permeated Western medicine for
the next 1,500 years. The 18th century Age of Reason and
Enlightenment brought forth new ideas of using logic and reason
to justify discrimination and hierarchy in Western medicine.
Religion, nascent scientific principles, prejudice, and ethnocentric
biases were used to organize and rationalize medical discoveries—
which led to harmful and dangerous ideas [5]. A shocking example
of this is the lexicon called “Negro Diseases” created by white
physicians during chattel slavery to claim that Black people were
genetically predisposed to certain medical conditions [3]. In
reality, however, it was the grueling and dehumanizing
environment that led to poor health in slaves [3]. These ancient 
ideas permeate medicine today, but we have the ability to
modernize and improve our ways of treating a diverse population.

Race has no genetic or biological backing to support it [4].
According to Chadha, there are high levels of genetic variation
within racial groups and less genetic variation between groups.
The concept of race is an “inadequate proxy” for the genetic
variations in populations because the categorization of people into
racial groups is so arbitrary. Remnants of these inconsistent and
ambiguous racial classifications still exist today, particularly in
the American healthcare system. Compared to other high-income
countries, the American healthcare system is responsible for
treating a larger, more ethnically and economically diverse
population. In the United States, race has been treated as a way to
legally classify people in a country more diverse than many
others. But, for this reason, many problematic ideas on how to
treat different people have risen. For example, biomedical
guidelines suggest treating hypertension differently in the non-
black population versus the Black population. BiDil is an
antihypertensive drug introduced in 2005 for only self-identified
African Americans, which opened up the question of using race as

Artwork by Shariwa Oke, 1st Year PhD



a criterion in medicine is scientifically correct. The concept of
“racial medicine” involves using the Black racial identity to
crudely substitute for an actual analysis of the discriminatory
factors that play into the embodiment of these conditions to Black
peoples’ bodies [4].

The question of race in medicine is still being debated today.
Although race is a social construct, the effects of racism have had
real and lasting effects on the health of the groups of people
affected by it. However, one aspect of this debate is certain: the
practice of an individual’s race being used as a criterion in the
modern U.S. healthcare system is a remnant of the shocking
history regarding race in Western medicine.

34   THE CORNELL HEALTHCARE REVIEW  

Bowker, G. C., & Star, S. L. (1999). Sorting things out classification and its
consequences. MIT Press. 
Braun, L., Fausto-Sterling, A., Fullwiley, D., Hammonds, E. M., Nelson,
A., Quivers, W., Reverby, S. M., & Shields, A. E. (n.d.). Racial categories
in medical practice: How useful are they? PLOS Medicine. Retrieved
November 13, 2021, from
https://journals.plos.org/plosmedicine/article?
id=10.1371%2Fjournal.pmed.0040271.
Byrd, W. M., & Clayton, L. A. (2001, March). Race, medicine, and health
care in the United States: A historical survey. Journal of the National
Medical Association. Retrieved November 13, 2021, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2593958/.
Chadha, N., Lim, B., Kane, M., & Rowland, B. (2020, July 28). Toward
the abolition of biological race in medicine. eScholarship, University of
California. Retrieved November 13, 2021, from
https://escholarship.org/uc/item/4gt3n0dd#article_main.
Kaufman, J. S., Merckx, J., & Cooper, R. S. (2021). Use of racial and
ethnic categories in medical testing and diagnosis: Primum Non-
Nocere. Clinical Chemistry, 67(11), 1456–1465.
https://doi.org/10.1093/clinchem/hvab164

References
1.

2.

3.

4.

5.

HOW RACE BECAME A CATEGORY IN THE MEDICAL WORLD



Most people assume that they can rely on civic generosity to save
them if they experience a medical emergency in public. Popular
movies and television shows often depict heroic strangers who
swoop in to manage the scene, minimize damages, and call an
ambulance at the site of a medical crisis. Interestingly, research
shows that bystanders without medical credentials still have high
chances of significantly improving patient survival outcomes
before EMTs arrive on the scene [4]. However, emerging data
proves these courageous accounts to be rare in real life scenarios.
In most cases, bystanders avoid intervening when someone
nearby is experiencing a medical emergency. Even worse,
bystanders step in far less often when non-white people, younger
people, and women are facing a medical emergency. This
evidence suggests that inequality of health outcomes extends
beyond the hospital’s care and into the public response.

Cornell’s Sociology Department leads research on racial and
socioeconomic gaps present in public response to medical
emergencies. Researchers Erin York Cornwell, PhD, and Alex
Currit, MA, analyzed data from the National Emergency Medical
Services Information System (NEMSIS) covering nearly 22,500
accounts of medical emergencies in public streets[5]. When
considering all public medical emergencies, only 1 in 39 patients
receive bystander support before trained professionals enter the
space [3]. This indicates that bystanders neglect to intervene
during public medical emergencies almost 97 percent of the time
[4]. The data displays consistently low rates of bystander support
even in heavily occupied areas, implying that in many cases 

However, this data does not remain consistent across all racial
and ethnic groups. While 1 in 24 white patients receive bystander
support during a public medical emergency, only 1 in 55 black
patients receive this same support during a medical emergency
[3]. This signifies that black patients’ chances of obtaining
assistance from strangers are nearly 60 percent lower than that
of white patients' chances [4]. Moreover, previous research has
shown that black patients have a lesser chance of receiving CPR
from bystanders during life-threatening medical emergencies
[4]. These statistics highlight significant racial disparities in
bystanders’ willingness to respond to a patient during a medical
crisis.

These disparities persist even in medical emergencies
pertaining to children. Researchers at Children's Hospital of
Philadelphia observed data from over 7,000 adolescent patients
and concluded that only 47 percent of children who were
experiencing cardiac arrest outside of the hospital acquired
CPR. A careful inspection of the statistics revealed that black
children had a 41 percent lesser chance of receiving bystander
CPR than white children. For Hispanic children, bystander CPR
rates were nearly 22 percent lower than those for white
children. Additionally, black children living in areas
concentrated with lower employment, education, and income
levels were the least likely out of all groups to receive bystander
CPR [1]. 

Disparities in bystander support during medical emergencies
also transcend into the perceived gender and age of the patient.
Researchers Mark Faul, PhD, MA, Shelley N. Aikman, PhD, and
Scott M. Sasser, MD analyzed data from NEMSIS and discovered
that bystanders are more likely to help patients that they
perceive to be male and to be older [2]. They found that during
these medical emergencies, services were sent nearly 40 percent
of the time when the patient was between ages 60-99 but only
20 percent of the time when the patient was between ages 0-19
[2]. Additionally, they concluded that the most critical medical
emergencies more often received bystander support and
intervention [2].

Researchers offer varying explanations behind disparities in
bystander support. Most commonly, they suggest that
residential segregation plays a large role. Residential
segregation can concentrate poverty and socioeconomic
disadvantage into certain communities, advancing unequal
health outcomes. Sociologists also suggest that socioeconomic
disadvantages in a region can impact community relationships
for the worst [3]. These strained relationships and the limited
trust that community members hold for one another can
produce lower rates of bystander support during public medical
emergencies [5]. Additionally, these communities may have a
dearth of medical services and institutions that would motivate a
bystander to involve emergency services during a medical 

Bystander Assistance During 
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crisis [5]. Moreover, some researchers point to a racial gap in CPR
and first aid training, implying that residentially segregated areas
have less immediate medical support from community members
to tackle an emergency [4]. However, these two explanations
cannot address the unequal outcomes of bystander support that
persist in integrated communities. For this, researchers look
towards discriminatory stereotypes related to perceptions of
safety. Bystanders’ decisions to intervene are largely based on
personal assessments of their own safety [4]. Bystanders might
perceive black patients as a threat to their safety, even in
scenarios where the patient is helpless [4]. Furthermore,
bystanders may feel less threatened by older patients
experiencing medical emergencies.

Given these numerous explanations, to better understand
disparities in bystander support for medical emergencies, it is
imperative that researchers continue analyzing community social
contexts, gaps in medical certifications, and harmful stereotypes
around personal safety. Altogether, this data indicates that our
focus on solving unequal health outcomes should expand into
public response towards medical emergencies. As researchers
warn that preventative measures largely increase patients’
chances of survival, the next step is to assess how to close the
racial, gender, and age gaps in bystander intervention.
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Seventeen medications. Fourteen psychiatrists. Nine diagnoses.
Ten years. That’s what it took for Maya to finally be diagnosed
with autism when she was 21-years-old. Along her journey, she
was diagnosed with anything and everything, from obsessive-
compulsive disorder to borderline personality disorder to
paranoid personality disorder [1]. Her doctors never considered
autism as an option. 

Maya isn’t alone. At least 42% of girls with autism are diagnosed
with a different disorder at least once [2], and they’re diagnosed
on average one and a half years after boys are, leaving an entire
group of girls untested and untreated [3]. There’s even a name for
them: the lost girls. Why does such a difference even exist in the
first place?

Scientists try to justify the gender gap by highlighting that it’s
harder to notice autism in girls because girls are better at
mimicking their peers to fit in, leading to more subtle autistic
behaviors. 

The Lost Girls: Gender Bias in Autism
by Aindri Patra, Biological Sciences ‘25
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However, if the reason behind this difference is that girls have
more subtle autistic behaviors, why did it take Lisa, another young
girl with autism, three years to be diagnosed even though her
symptoms were so severe that she should have qualified for the
early intervention programs at 18 months? Meanwhile, her
brother was diagnosed with just one assessment [4].

According to Devlin (2018), the lost girls are a product of archaic
societal norms and gender bias. From a young age, girls are
pushed to be reserved and quiet, making it much harder to notice
the symptoms of autism. The way girls are treated also makes
them experts at masking their traits [5]. An autistic girl’s ability to
mask can be so powerful to the point where even the most
sociable and outgoing girl could be autistic [6]. 

Despite society treating girls completely differently from boys,
these differences are never compensated for. For instance, once a
girl is diagnosed, the treatments and behavior therapy plans she
receives are virtually identical to that of a boy’s even though her
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symptoms were so severe that she should have qualified for the
early intervention programs at 18 months? Meanwhile, her
brother was diagnosed with just one assessment [4].
According to Devlin (2018), the lost girls are a product of archaic
societal norms and gender bias. From a young age, girls are
pushed to be reserved and quiet, making it much harder to notice
the symptoms of autism. The way girls are treated also makes
them experts at masking their traits [5]. An autistic girl’s ability to
mask can be so powerful to the point where even the most
sociable and outgoing girl could be autistic [6]. 

Despite society treating girls completely differently from boys,
these differences are never compensated for. For instance, 
once a girl is diagnosed, the treatments and behavior therapy
plans she receives are virtually identical to that of a boy’s even
though autism is different in girls and boys [1]. As of now,
scientific research never acknowledges the societal difficulties
that come with being a woman as most research only collects data
from men, failing to acknowledge and research the differences
that exist in females with autism.

There is also a more biological hypothesis for the behavioral
differences between boys and girls. More specifically, the gene
retinoic acid-related orphan receptor-alpha, RORA, encodes for a
protein that exists in the brains of people with autism [7]. RORA is
involved in an enzymatic activity that converts testosterone to
estrogen, so when there are high levels of testosterone--which
often occurs in males--it indicates that RORA is less active. This
means that there is no conversion of testosterone to estrogen,
leading to a testosterone buildup. Therefore, an abundance of
testosterone creates more testosterone, which creates even more
testosterone: a feedback loop [7]. For those with autism, their
brain tissue has low levels of RORA, meaning those with higher
levels of testosterone, which leads to the lower levels of RORA, 
are more likely to have autism [7]. In females, their higher levels of
estrogen, which has the opposite effect of testosterone, regulates
RORA and protects them from this [7]. The research is fairly
preliminary, but some scientists consider this a possible reason
for the gender bias in the diagnoses. 

But if the gender difference was solely a scientific one, based on
the biological nature of autism, why has the ratio of boys
diagnosed compared to girls lowered from 8:1 to 3:1 from 1995 to
2010 [8]? 

Either way, the role that society plays in scientific research and
medical treatment must not be ignored. Since the beginning of
autism research, girls have constantly been pushed aside and kept
as an afterthought. Most preliminary research done in the field
never reported any studies of girls [9]. Even today, studies include
only one female for every three to six males [10]. Girls like Maya
and Lisa are never helped because the research for girls with
autism simply doesn’t exist; therefore, making it difficult to
diagnose girls with autism. 
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The lost girls are often overlooked and left out of crucial
treatment because of systematic sexism and a lack of gender
representation in medical research. It wasn’t even until 1993
that women were required to be included in clinical research
studies [11]. How many more “Lisas” or “Mayas” will have to
suffer before the way that scientific research is conducted
changes or before diagnostic processes improve? How long will
it take before researchers try to find these lost girls? If they
don’t act fast, these girls might never be found. 
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THE LOST GIRLS: GENDER BIAS IN AUTISM



“Black Americans are dying at three times the rate of White
Americans due to COVID-19” [1]. The news anchor neglects the
weight of this statement as he quickly moves onto the weather
and the upcoming election.

Systemic bias is deeply ingrained into every aspect of our society,
from our policing system to education to healthcare. Poor racial
representation and healthcare research bias, along with a myriad
of other discriminatory factors, compound to perpetuate racial
health disparities like we see today amidst the COVID-19
pandemic.

I first realized the pervasiveness of systemic bias in medical
research at Memorial Sloan Kettering Cancer Center, a high
ranking research center and hospital according to U.S. News [2].
An eager pancreatic cancer research intern ready to analyze
genetic data and discover life-saving treatments, I soon noticed
health disparities cropping up regularly in my work. 

First, my research samples were sourced from MSKCC’s patient
database, a demographic essentially limited to those who can
afford to live in or travel to the expensive Upper East Side of
Manhattan. Gentrification by White property-seekers combined
with generational wealth means that wealthy locations are often
dominated by Caucasian individuals. On the other hand, the living
situations of POC, especially Black Americans, are undeniably
intertwined with poverty, especially due to historical housing
segregation and redlining by the Federal Housing Administration
(FHA). The FHA even explicitly dictated in their Underwriting
Manual that "incompatible racial groups should not be permitted
to live in the same communities,” heavily restricting Black
housing mobility [3].

Today, the Upper East Side is a direct reflection of historic
housing discrimination, with its demographic breakdown of 
72.5% white, 13.1% Asian, 9.1% Hispanic, and only 2.3% Black
residents [4]. Similar trends created by historical housing
discrimination can be seen across America [5]. In other words,
well-funded hospitals in wealthy neighborhoods offer their
services to a majority of White patients, leaving low-income 
and patients of color to use understaffed and underfunded
community hospitals.

Realizing the inaccurate representation in MSKCC’s samples, I
decided to go global, collecting pancreatic sequencing data from
all publicly available studies. I found hundreds of European
studies and a fair amount of Asian studies, but there was not one
comprehensive genetic sequencing study that included Black
patients. Not one. 

This global-scale bias can be attributed to a plethora of factors,
starting with European colonialism in continents like Africa. After
they had extracted resources and enslaved natives, European
colonial countries retreated with a strong economy and powerful

Our Healthcare System: Built to Discriminate
by Krupa Sekhar, Human Biology, Health, and Society '25
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national system built on the backs of African people, setting
Europeans up to perform comprehensive research today. African
countries, meanwhile, were left to rebuild their societies with a
fraction of the resources they first had and a fractured political
system [6].

This global imbalance in resources and stability has spiraled into 
a lack of representation of many POC in research leadership
positions. As a result, medical research has long lived in the
shadow of racial discrimination - race was even considered a
legitimate hierarchical structure by early physicians and medical
researchers. Famously, craniologist Samuel Morton’s skull
collection embodies racial discrimination in its suggestion that
White humans are inherently more intelligent than Black 
humans due to (inaccurately measured) skull size [7]. 
This is just one of thousands of such experiments that wraps 
its discriminatory fingers around our medical system today. 
Half of White medical trainees surveyed as recently as 2016 in a
study published in the Proceedings of National Academies of
Science believe that Black patients have “thicker skin” than 
White patients, contributing to systemic disbelief of Black
patients’ reporting of pain complaints [8]. This misinformation
leads to overlooked health complications and under-prescribed
pain medication; unfortunately this is not an isolated
phenomenon. Black mothers are up to four times as likely to die
from pregnancy related complications than White mothers [9].
Black COVID-19 patients are 2.6 times as likely to be hospitalized
and 1.9 times as likely to die when compared to than White
patients [1]. And when White healthcare workers and researchers
are vastly overrepresented, particularly in leadership positions,
this bias can be fatal. 

So, how do we tackle this fatal discrimination? How do we make
sure people do not die solely because of the color of their skin? 
In a world where discrimination is so connected to every aspect 
of life, we can really start anywhere. 

We can start by pushing for an end to discriminative housing
legislation.

We can start by including comprehensive bias screenings in
research patient samples, so my fruitless pursuit of representative
data does not remain the standard.

And we have to start now, because today's headline carries the
weight of the statement, “Black Americans are dying at three
times the rate of their white counterparts from COVID-19” [1]. 
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The Kalaupapa Peninsula lies hidden on the north coast of the
island of Molokai, niched into a 2,000-foot sea cliff wall and
surrounded by the tranquil Pacific Ocean. The massive ridge
isolates Kalaupapa from the rest of Molokai, leaving the 
peninsula accessible only by plane, boat, or hiking. 
Despite being an ecological paradise with natural beauty and
biodiversity, the Kalaupapa peninsula is shrouded by a dark
history. Due to its isolated location, the colony served as a home
for exiled residents suffering from Hansen’s disease, also known
as leprosy. It attracted individuals like Father Damian, a Belgian
missionary who devoted his life to comforting the lepers of
Kalaupapa by giving hope, building faith, constructing homes, and
treating them with his medical expertise. After devoting 11 years
to the colony, he met his demise in 1889 after contracting leprosy.
Yet his legacy lives on. To this day, he is still remembered as a
man who cared for the victims of the disease and advocated for
the health of native Hawaiians [1]. His relentless work raised many
questions, including why native Hawaiians were more susceptible
to Hansen’s disease than other Americans. The answer lies in the
deep connection between the unique genetic ancestry of the
indigenous people and health.

Integration of genomic research in clinical settings has gained
increasing prevalence, yet indigenous populations seem to 
remain starkly underrepresented compared to other populations.
Approximately 96% of all genomic studies investigate individuals
of European descent, leaving the rest of the world virtually

Injustice in Genomic Research
by Athira Lalu, Biology and Society '23
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unrepresented in genetics research [2]. Less than 1% of genetics
research studies are based on people of indigenous descent. This
systematic lack of inclusion is largely due to the historic lack of
trust between Western scientists and indigenous communities
around the world. Scientists have used indigenous samples
without their consent, disregarded their customs and beliefs
regarding the dead, and refused to return lab samples and
deceased individuals. Consequently, indigenous communities
have restricted their bodies for genetic testing, even though the
industry has boomed with increasing relevance in the healthcare
field within recent years. One particularly infamous story
involved researchers from Arizona State University who obtained
DNA samples from the Havasupai Tribe in the 1990s [3]. The DNA
samples were collected to study diabetes within this population.
However, the samples were used to study schizophrenia, the
tribe’s origin, and the degree of inbreeding, all of which was done
without the tribe’s consent [4]. 

Stories like these continue to discourage these communities from
participating in genetics research. Genomic research connects
common genetic variations to specific diseases, allowing
scientists to develop treatments and diagnoses. This is why
indigenous communities such as the Hawaiian natives die a
decade earlier than non-native counterparts, despite Hawaii
having the highest life expectancy among US states [5]. If nothing
is done, indigenous people cannot receive the same quality of
healthcare, and the gap in health disparities will only continue to
widen. 
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So, how do we ensure that the communities in greatest need of
genomic sequencing are not the last to benefit? Building trust
between researchers and the communities they are targeting
might be the first step. Subjects must be fully informed about how
DNA samples will be used, and indigenous ethical frameworks
must be established based on a communities' traditions and
norms. In addition, initiatives must be launched to include more
indigenous practitioners of genomics and medicine. 

Furthermore, it is critical that the outcomes of these initiatives
benefit the communities from which the DNA was collected.
Treatments based on genetic sampling often cannot be afforded
and indigenous populations also do not appear to benefit from
their own DNA research due to the commodification of DNA. In
such cases, it is critical to build community trust and encourage
participation, as well as work to ensure that genomic research
and clinical care are distributed equitably [6]. Finally, native
populations must be partners in genetics research rather than
subjects. Only by becoming acquainted with the culture and
norms of the population being studied will the research
community be able to gain the trust of native communities.
Scientists, like Father Damian, must immerse themselves in the
culture and advocate for indigenous populations, and only then
will the advances in genomic research be distributed equitably
and equally. 



Apart from internalized stigma, Medicaid patients have also
experienced stigma by receiving suboptimal care. 
Insurance-based discrimination is when healthcare providers
unfairly treat patients based on their insurance type, and about
21% of patients with Medicaid reported experiencing insurance-
based discrimination, as compared to 3% of patients with private
insurance [4]. 

This difference in how Medicaid patients are treated versus their
private insurance counterparts could be partially due to
dissatisfactory physician opinions towards Medicaid and its low
reimbursement rates. Physicians get paid the highest fees when
treating patients with private insurance, but they get paid the
smallest fees when treating patients with Medicaid. This is
because private health insurance companies offer physicians
higher reimbursement rates for the services that patients incur,
whereas Medicaid, on the other hand, offers physicians low
reimbursement rates. Thus, physicians have financial incentive to
prioritize private insurance patients over Medicaid patients. In
fact, in 2011 nearly one-third of physicians were unwilling to
accept new Medicaid patients [3]. Medicaid beneficiaries are
consequently subject to more difficulty when trying to find a
provider. 

Stigma around Medicaid also has adverse effects on patient
health. It can manifest into delayed care, unmet needs, and
forgone care. One study found that those who reported frequent
insurance-based discrimination were also more likely to
experience delays in seeking medical care [1]. Because Medicaid
patients have a smaller network of providers, the process of
finding an adequate provider could delay the necessary care 
that they would have gotten if they were privately-insured.
Additionally, of the Medicaid patients who reported frequent
discrimination, 31% also reported receiving no preventative care
within the last year [1]. This further illustrates the extent of 
unmet needs and forgone care. The stigma coupled with a lack 
of primary care could lead to higher chances of developing 
health conditions that could be more intensive and expensive 
to treat down the line. 

As of May 2021, the total number of Medicaid enrollees is 75.9
million [5], accounting for approximately 23% of the US
population, and this number has been increasing for the past
twenty years. Stigma surrounding Medicaid and the effects it has
on patient health is even more pronounced considering its large
scale. Medicaid patients face unequal barriers to healthcare as
seen with insurance-based discrimination and the adverse health
outcomes that result from it, which ironically contradicts the
ACA’s fundamental goal of improving health quality and access. In
order to work towards achieving health equity, healthcare
providers and policy makers must understand the negative health
effects surrounding the stigma around Medicaid and the added
health barriers Medicaid patients face.  

Before the expansion of Medicaid, the inability to afford health
insurance proved to be one of the largest barriers to healthcare
for low-income uninsured individuals. It can be easy to think that
Medicaid enrollees who now have health insurance would finally
have all the means necessary to easily access healthcare. 
However, this isn’t always the case. Many non-financial social
barriers persist, making healthcare inaccessible to low-income
patients. One barrier is the negative stigma surrounding poverty
and the Medicaid system.

Medicaid has a history of being an unpopular program and
generally has a negative reputation of being welfare for the poor.
This is especially evident in the twelve states that have currently
refused to expand Medicaid. This stigma can cause patients to feel
shame, inadequacy, and low self-worth when reliant on Medicaid
as their sole form of health insurance. Patients might feel
embarrassed that they can’t afford health insurance on their own
[2]. Internalized stigma that Medicaid patients may feel is an
added stress that hinders access to healthcare as it discourages
patients from seeking out help. 

Stories like these continue to discourage these communities from
participating in genetics research. Genomic research connects
common genetic variations to specific diseases, allowing scientists
to develop treatments and diagnoses. This is why indigenous
communities such as the Hawaiian natives die a decade earlier
than non-native counterparts, despite Hawaii having the highest
life expectancy among US states [5]. If nothing is done, indigenous
people cannot receive the same quality of healthcare, and the gap
in health disparities will only continue to widen. 

Stigma and Medicaid: A Struggle for Health Equity
by Sharon Ng, Policy Analysis and Management '24
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Surgery, radiotherapy, and chemotherapy — the three traditional
pillars of cancer treatment. They have served cancer patients well
for very long. As time goes on, however, improvement of these
treatments is necessary. Researchers look for treatments that are
more specific, effective, and less toxic. The new millennium has
brought many new immunotherapies, which modify and enhance
the body’s own defenses to accomplish the task most effectively
[1]. One of these, CAR T cell therapy, has been particularly
promising, demonstrating its potential to become a mainstream
treatment for a variety of diseases.

CAR T cell therapy uses the body’s own T cells to attack cancer. 
T cells can recognize and eliminate foreign particles or
problematic cells and are essential to the immune system. 
During CAR T cell therapy, T cells are extracted from the body
and genetically modified to produce a certain surface receptor
that can easily recognize cancerous cells [1]. These receptors are
known as chimeric antigen receptors, or CARs. These modified T
cells are allowed to multiply and then are reintroduced into the
patient body, where they identify and destroy cancer cells [1].

Early trials using CAR T cells demonstrated success in patients
with advanced blood cancers, such as acute lymphocytic leukemia
(ALL) and chronic lymphocytic leukemia (CLL). One phase 2 trial
resulted in an 81% remission rate within three months [2]. 

CAR T Cells: Immunotherapy’s Rise in Healthcare
By Gavin Zhou, Biological Sciences '25
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In 2017, the successes of these trials prompted the Food and Drug
Administration (FDA) to approve a CAR T cell therapy for ALL in
children. The same year, the FDA approved a second CAR T cell
therapy for adults with B cell lymphoma [2]. With the approval of
Abecma, a treatment for multiple myeloma, in March 2021, there
are now five approved CAR T cell therapies [3]. Indeed, this field 
of research has made great progress in recent years.

n addition to the efficacy of the treatment, the cost of the therapy
has also been studied. Though CAR T cell therapy is quite
expensive, even for a cancer treatment, the effectiveness of the
treatment could lead to increased value. However, this would
depend on the long-term effectiveness of CAR T cell therapy,
which is not clearly known yet [4]. Another large factor is the 
cost of the hospitalization of patients receiving CAR T cell therapy.
CAR T cell therapy is usually administered in the inpatient setting,
when the patient is hospitalized, which drives costs up.
Researchers and clinicians are currently looking for ways to
transition to outpatient delivery, allowing for a less expensive
treatment [5].

With its successes in leukemia, lymphoma, and myeloma,
researchers have been looking to expand CAR T cell therapy
beyond the blood cancers. Logically, researchers would look
toward solid tumors. 
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In fact, much research on the feasibility and efficacy of CAR T cell
therapy on solid cancers including breast, pancreatic, gastric,
ovarian, prostate, liver, and renal cancer has already begun [6].
Specifically, early investigations have shown that CAR T cell
therapy is particularly promising for ovarian, breast, and prostate
cancer. For ovarian cancer, advances in immunotherapies are
especially important due to high rates of recurrence after
treatment using chemotherapy or surgery [6]. However, CAR T
cells face challenges with solid tumors. They have a more difficult
time accessing densely packed solid cancers than blood cancers,
and there is an immune-suppressive microenvironment
surrounding these tumors [6]. Despite these obstacles, there is
potential that various CAR T cell therapies will be approved for
solid cancers in the coming years.

So what about other diseases? It would initially appear that CAR T
cell therapy may only be effective against cancer, and that only
oncologists are interested in this novel therapy. Yet, as early as
the 1990s, modified T cells were considered as a possible
treatment for HIV. At the time, after some experimentation, the
method was deemed infeasible [7]. However, now with better
understanding of CAR T cells, the idea is once again being
proposed. The therapy now appears realistic, though it hinges on
the resistance of CAR T cells themselves to HIV infection. It has
been hypothesized that gene editing can produce the necessary
protection, though it is still unclear if this is feasible at a large
scale [7].

Similar studies are being carried out for autoimmune diseases.
The modern treatments for autoimmune diseases are largely
insufficient, so researchers have looked to other treatments. One
hypothesized treatment involves the modification of the CARs into
chimeric autoantibody receptors (CAARs), which reprograms the
T cells to target certain autoimmune cells [7]. Despite not having
achieved results yet, the theoretical viability of CAR T cell
therapies means this research into expanding CAR T cell
therapies beyond cancers is still promising.

Starting as a hypothetical treatment in the 2000s, the speed of the
development of CAR T cell therapy has proven to be an
encouraging sign in the development of new cancer treatments.

Initially a leukemia treatment, there are now approved CAR T cell
therapies for many blood cancers. By exploring its use against
solid cancers, the combination of clinical efficacy and cost
effectiveness may render more traditional, destructive treatments
unnecessary. The use of this therapy against infectious and
autoimmune diseases is still in its early days, but the prospect is
enticing. With every year, great progress is made, and it would not
be surprising if these novel ideas become reality in the near
future. 
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It is hard to imagine the sheer impact of recent budget cuts,
reduced reimbursements, and severe staff shortages within the
healthcare sector, especially when medical institutions are
responsible for over 70% of decisions regarding a patient’s
diagnosis, treatment, and discharge [1, 2]. Unfortunately, this is
exactly the challenge that laboratory medicine, which
encompasses clinical microbiology, has faced for the last couple 
of decades. In a traditional clinical microbiology laboratory,
critical work consists of identifying pathogens from patient
specimens and testing their reactions to a slew of antibiotics [3].
With these new constraints, many microbiology labs look to total
laboratory automation (TLA) to sustain their high output levels.
TLA and its associated technologies are not without their
challenges, however, especially during the early implementation
of these systems.

For many decades, clinical microbiology lagged in the transition
to automated systems, instead opting to carry out the majority of
its work manually—handling specimens, inoculating plates,
incubating and reading results [4]. However, within the last 10
years, the development of new technologies has enabled the
transition to increased use of automation. Today, total laboratory
automation (TLA) workflows are the norm in clinical microbiology
labs, automating the process from the moment when specimens
are received to the moment results are reported to information
systems [4]. Without a doubt, automation has been fruitful for the
labs that have made this transition, with reported benefits
including an increased number of specimen analyses, increased 

Clinical Microbiology Automation: Not Quite an Automatic Decision
by Jerome Dovan, Human, Biology Health & Society '23
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efficiency, lowered costs, lowered specimen turnaround times,
and more accurate readings [2]. Another facet of automation has
been the incorporation of machine learning (ML) systems. ML
differs from traditional expert systems in that, rather than
manually pre-programming a set number of rules, the system can
synthesize its own rules simply using the provided data. For
example, a traditional system might be programmed to recognize
rod-shaped and round-shaped bacteria to distinguish between
bacillus and cocci bacteria; an ML system would only need to be
given microscopic images that are labeled as either bacillus or
cocci to develop an algorithm or rule [2].

Despite being overwhelmingly supported by the field, total
laboratory automation, especially ML, comes with its unique
challenges. One of the more prominent limitations of ML is the
transparency and interpretability of the intrinsic mechanisms
behind these systems [2]. Often referred to as a “black box”,
everything that goes on behind the scenes in one of these systems
from input to output is unknown to the user, a microbiology
technologist, or a healthcare professional [3]. Without the ability
to investigate and validate the findings, or even understand the
system's mechanism, these individuals may be hesitant to take on
ML in their respective workspaces or laboratories [5]. Another
challenge that comes with the rise of total laboratory automation
is the concern for patient privacy and the implications of data
sharing. With a greater need for data communication between
personnel, satellite and central laboratories, and medical
institutions, strong regulations surrounding data reporting and  

Artwork by Morgan Suh'24



CLINICAL MICROBIOLOGY AUTOMATION

48   THE CORNELL HEALTHCARE REVIEW  

use of patient data are needed [3]. One final challenge that comes
with TLA and ML is not with the systems themselves, but rather
with the costs of their implementation. The high initial investment
cost to incorporate these automated systems into a laboratory is
often discouraging for stakeholders in laboratory medicine [6].
Without insight into the long-term benefits of cost reduction and
laboratory workflow efficiency, these stakeholders likely will
remain hesitant to take on automation.

Overall, the automation of systems and devices in clinical
microbiology settings has revealed surprising successes and the
potential to drastically improve clinical microbiology processes.
With this sector of healthcare playing such a critical role in
patient health, TLA must become the norm across the board.
Nevertheless, it is important to appropriately address the
challenges that come with automation, many of which discourage
clinical microbiology stakeholders from making this important
transition in their laboratories. With further research and
increasing clinical applications of automated technology, current
gaps in knowledge regarding how these systems work and the
benefit that they bring to the table will likely be resolved.
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If there is one thing we have learned from the COVID-19
pandemic, it is that we were not nearly as prepared for a
pandemic as we should have been. However, young children, who
we often perceive as most vulnerable to disease, seem to have
fared best, possibly revealing a new strategy we can take
advantage of as we prepare for future public health challenges.

Throughout the pandemic, researchers and public health officials
have come to understand that children are at significantly lower
risk of developing severe symptoms from COVID-19 than adults.
Even though not many children have been able to get vaccinated,
reports suggest that fewer than 1% of children infected with the
virus required hospitalization, and death rates fall around 0.01%
[1]. While the mechanism of this immunity is not fully understood,
some scientists propose that developmental changes in the
immune system may give children an advantage at fighting off
infections from unknown viruses. Whereas adults keep track of
previous viruses they have encountered and respond swiftly when
they reappear, children lack opportunities to build up this
adaptive immune system. Rather, children possess a strengthened
innate immune system that offers them nonspecific protection
against infection [2]. 

Children’s enhanced immunity indicates that when facing new
viruses, the adaptive immune system may be less effective than
the innate immune system, which does not rely on the recognition
of past antigens [3]. Effectively identifying unknown pathogens
and coordinating a more general response without specific
antibodies, the immune system that children possess seems to be  
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better suited at preventing new viruses—including the
coronavirus—from multiplying and spreading throughout the
human body [4].

Uncovering a possible weak spot in our approach to vaccinations,
this discovery shows us how specific and memory-dependent
immune responses can be flawed [5]. Generally, vaccines work by
introducing us to weakened or inactive versions of harmful
pathogens so that our immune systems can learn to identify the
specific pathogen and target it with antibodies. This strategy
utilizes our adaptive immune response—recognizing a specific
virus and storing it in our immune memory. Yet, COVID-19 has
shown us that we must find a way to use vaccines to develop
broad immunity, protecting against a diverse group of viruses,
including ones we have not experienced yet.

Thankfully, scientists have already begun this process in their
hunt for a universal flu vaccine. Every flu season, new flu vaccines
are released as researchers predict which strain of the virus will
be most prevalent; however, flu vaccines remain somewhat
ineffective as the vaccine only slightly reduces one’s risk of
contracting influenza [5]. Scientists attribute this difficulty in
developing an effective vaccine to the ability of the flu virus to
mutate easily and change the structure of its spike proteins to
avoid detection by the immune system. 

Currently, researchers are looking into new vaccines that could
prepare the body to recognize a wide range of flu viruses. 
The NIH has begun clinical trials with a new vaccine candidate

Artwork by Waverly Shi '25



that uses the stem region of an outer protein on the virus rather
than the head region,  which changes structure frequently
between different strains [6].

If the immune system could target the stem region of the virus,
which is more stable between different strains, then the new
vaccine could be used to protect against a wide range of flu-like
viruses [7]. This new vaccine candidate has not passed through
clinical trials yet, but if it could, it may help protect us against
future pandemics. Rather than targeting specific antigens to
which we have experienced, a universal vaccine could develop
broad immunity, even against new viruses we have yet to come
across.
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Cancer is a disease that often proves to be a race against time. 
The sooner a diagnosis can be made, the more effectively a patient
can be treated, and the less harm the disease can cause. However,
when treatment is delayed, there is a lower chance of survival and
a greater chance of treatment problems or higher costs of care.
New research aims to combat this exact problem for melanoma by
developing technological inventions to quickly and seamlessly
detect the disease in its early stages.

Skin cancer is currently the most common of any type of cancer
worldwide [1]. Melanoma is the most severe type of skin cancer,
and it occurs when melanocytes (the cells that produce the skin
pigment melanin) start to multiply out of control [2]. Melanoma
can cause a host of harmful symptoms, including headaches, bone
pain, rapid weight loss, and painful growths on the skin [3].
Though the cause of melanoma is not entirely known, long-term
exposure to UV radiation from sunlight or tanning beds is
believed to increase the risk of developing the debilitating disease
[4]. 

Treatments for melanoma vary depending on the severity of the
disease. If diagnosed late, the disease can easily spread past the
skin and is often treated with intense options like surgery,
radiation therapy, or chemotherapy. However, melanoma can be
removed entirely with biopsy (removal of the affected tissue) if
detected early. Therefore, early diagnosis is essential for
melanoma patients to prevent these time-and-money-consuming
options. 

Melanoma Diagnosis: A Digital Development
By Aarthi Arun, Statistics '24
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In the past, melanoma diagnoses have been very rudimentary and
have involved biopsies or physical exams [3]. A biopsy involves the
removal of a skin sample from a patient to be tested for the
presence of melanoma. Conversely, physical exams involve
inspecting the skin for any unusual growths or moles.
Unfortunately, both these methods are usually performed too late
after melanoma has developed in the patient to be effective.
Consequently, researchers have begun to search for less invasive
diagnostic techniques that can detect melanoma even earlier and
allow for quicker treatment of the disease.

One such developing technology involves the development of
photographic imaging systems [5]. These systems involve using an
imaging system to map the skin surface and document any lesions
or skin irregularities that could lead to skin cancer diagnosis.
These systems can detect melanoma to far greater sensitivity and
specificity than purely visual tests while requiring half the effort
and time of visual tests. One such test is from the platform
DermEngine, which is a cloud-based system that detects skin
lesions and maps 3D images of the body with phone cameras. The
technology then compares the photos to similar images in a
database with visual matching software to accurately diagnose the
patient. This technology only costs a patient about five dollars per
visit and can be performed literally at the flash of a button. 

Another new technology involves immune phenotyping of
melanoma through digital devices. Immunophenotyping measures 
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the density of CD8+ cells in different spots on a patient's body.
CD8+ is a type of cell released by the body in response to tumors
such as those characteristics of melanoma [6]. In this way, the
technology hopes to accurately diagnose the severity of
melanoma, while shortening the overall diagnosis time for
patients. Similar technology also aims to predict the cancerous
spread of melanoma at its early stage. By using technologies to
transcriptionally understand tumors on a patient's body and
analyze them at a molecular level, new technologies can predict
disease spread severity and the patient's response to future
treatment. This powerful tool can allow clinicians to propose the
treatment plan that best suits an individual patient and can best
guarantee their survival [7].

Melanoma is a growing problem in the United States—with 106,110
new patients diagnosed every year [2]. The growing problem of
the disease also calls for greater diagnostic and treatment
methods. Technological measures, such as digital imaging and
immunological phenotyping, allow physicians to diagnose patients
earlier on and devise treatment plans that ensure the greatest
chance of survival. These discoveries prove to be a vast step into
the future for both skin cancer and cancer treatment as a whole.
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At the end of a stressful day, a bag of candy or a rich chocolate
cake is guaranteed to improve your mood. While it is safe to
consume some sugary snacks, uncontrolled sugar consumption
can result in cavities. Researchers have found fluoride—
a mineral that can protect teeth from demineralization caused by
acids from oral bacteria and sugar [1]—to be especially useful to
prevent cavities. However, like other public health interventions,
fluoridation has its limitations.

Oral-B stated (2021) that cavities form when bacteria break down
sugars from food and produce acid that demineralizes tooth
enamel [2]. The World Health Organization (2019) found that
approximately 2.4 billion people suffer from cavities on their
permanent teeth and 486 million kids have cavities on their
primary teeth [3]. Despite the magnitude of this health concern,
the severity of cavities is often unacknowledged, and people see
cavities as an unfortunate result of poor oral hygiene and dietary
choices. In countries with ample funds and resources (like the
United States), many people simply make dental appointments
and treat their cavities. However, these treatments come at
extremely demanding costs—fillings, crowns, root canals, and
extractions cost from hundreds to thousands of dollars.

If treatment for cavities is extremely costly in the United States, 
it is comparably more difficult and limited for inhabitants of
developing countries. Cavities present a serious public health
concern in these countries due to lack of funds, healthcare
facilities, proper nutritional knowledge, and nutritious foods. 
This lack of support has resulted in 95% of Filipino 12-year-olds
facing “tooth decay or cavities,” and seven in 10 Indian children, 
1 in 3 Brazilians, and “one-third of Tanzania teens” having cavities
[4]. 

Since professional dental treatment is not a feasible option for
many developing countries, cheaper and more efficient cavity
prevention methods, like fluoridation, have been found to have
several benefits. Fluoride can be integrated into people’s lives in a
variety of ways. A common form of heavy fluoridation is through
water fluoridation, but fluoride can also be obtained through
toothpaste and mouth rinse [5]. For many countries with enough
water, fluoridation has proven to decrease cavities. Dentist,
professor, and author C.E. Renson found decreased cavity rates
using water and toothpaste fluoridation in Australia, New Zealand,
the United Kingdom, Finland, Nigeria, Thailand, and more
countries [6].

Despite the substantial benefits fluoridation provides for cavity
prevention, fluoride has also proven to have harmful effects on
teeth. When fluoride is consumed in high concentrations
(approximately 10 mg 1-1), dental fluorosis can develop [7]. Dental
fluorosis is a rather prevalent condition that causes teeth to be
stained with yellow-brown color.

Fluoridation: Double-Edged Sword
By Minji Kim, Human Biology Health & Society '25
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The World Health Organization investigated some countries that
provided water with particularly high fluoride levels—including
Canada, China, and Ethiopia—and found that all of them had high
rates of fluorosis. Additionally, when fluoride concentration levels
are too low (“less than 0.1 mg 1-1”), dental decay can cause further
harm to teeth [7]. 

With fluoride having notable benefits and harms, it is important 
to consider different factors to determine whether or not fluoride
can effectively reduce cavities. The first factor to consider is
fluoride concentration. As aforementioned, without proper
concentrations, fluoride benefits can be completely lost. 
A second factor to consider is the population into which fluoride
is being integrated. Citizens in lower socioeconomic classes are
often targeted with more advertising by sugar industry companies
like Coca-Cola, which makes them more prone to developing
cavities [4]. Conversely, cavities are not a large issue for those
properly equipped to live and eat healthily. Dentists and
researchers Lennon et al. stated that “In absence of those sugars
in foods and drinks dental caries will not be a public health
problem. However, where sugar consumption is high or is
increasing […] removing fluoride from a local drinking water
supply could potentially exacerbate an existing or developing
dental public health problem” [8]. Therefore, many factors 
(such as fluoride concentration and location of fluoridation), 
are necessary to consider.  

To ensure proper water fluoridation to reduce cavities,
researchers and public health professionals at the 
Centers for Disease Control and Prevention have proposed public
health interventions. When building a water fluoridation program,
the CDC urges that monthly reports regarding fluoridation are
made along with updates on fluoride concentrations sent to 
Public Water Systems and Water Fluoridation Reporting System.
The CDC also encourages communities to work with governments
to gain funding for inadequate fluoridation systems. Additionally, 
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Centers for Disease Control and Prevention. (2021, October 1). Water
fluoridation basics. Centers for Disease Control and Prevention.
Retrieved November 14, 2021, from
https://www.cdc.gov/fluoridation/basics/?
CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fhealthywater%2Fh
ygiene%2Fdental%2Fwater_fluoridation.html.
Oral-B. (2021). What are Dental Caries? Treatments, Signs, and
Symptoms. Oral-B. https://oralb.com/en-us/oral-
health/conditions/cavities-tooth-decay/what-are-dental-caries/ 
World Health Organization. (2019). Inadequate or excess fluoride. World
Health Organization. Retrieved November 14, 2021, from
https://www.who.int/teams/environment-climate-change-and-
health/chemical-safety-and-health/health-
impacts/chemicals/inadequate-or-excess-fluoride. 

the CDC states that most fluoridation systems should work
towards the Healthy People 2030 goal, which aims for “77.1% of the
population using community water systems to receive optimally
fluoridated water” [9].

Even though people often disregard the severity of cavities, high
cavity rates present a barrier to proper health for billions of
people worldwide. Fluoridation is an efficient method to address
this public health concern in countries of varying economic
status. While the debate over whether or not fluoride should be
included in water continues due to its various harmful effects,
fluoridation remains an accessible and beneficial option for many.  
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