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Note from the Cover Artists: 

Our cover art illustrates how CHR articles illuminate obscure and innovative topics in healthcare, from the intersection of music
and cognition to nutritional risks in everyday foods. Our work showcases people in red who aren’t looking directly at the light,
which represents people who aren’t knowledgeable about certain healthcare topics mentioned in CHR. The person in blue is a
reader of CHR. Using the effect of blue light on a red and blue composition, only the blue person is illuminated by the light
through the blue CHR vaccine vial, showing how CHR provides a new perspective on healthcare topics that would otherwise not be
apparent.

The process behind our piece was multifaceted. We started by drawing red figures on a black ink background, representing those
who have yet to engage with diverse healthcare topics. Then, we drew a blue figure in the foreground, which represents exposure
to the wide range of topics covered in our publications; a light was shone through a vial with blue food coloring, labeled “Cornell
Healthcare Review,” to illuminate the blue figure and provide contrast against the red background. We transferred a photograph
of our composition into Autodesk Sketchbook, a digital art software, and sketched medical symbols to represent some topics
enlightened by CHR.

Sincerely, 
Rachel Jacob, Co-VP of Arts
Andrew Mo, Artist
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Olivia Qin
Co-President

Victoria Wroblewski
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Dear Readers,

As we near the end of both a fruitful semester and academic year, we celebrate the wonderful ideas, insights, and contributions of
CHR members in bringing the publication before you to life.

Throughout our time in CHR, we have been continuously inspired by the passion and care that define this community—the
unending drive of pursuing curiosity, weaving science into stories, and opening eyes to new perspectives. Health is not a single
story: it is a mosaic of lived experiences, community interactions, research discoveries, and creative expression. Intersections
create insight, and each article and artwork has approached healthcare from its own thoughtful angle.

Although this will be our final semester as Co-Presidents, we are grateful to have witnessed CHR’s tremendous growth over the
years: expansion of our in-person collaborative and social events, new opportunities for involvement through the student seminar
and special edition, and growth of the size and involvement of the general body, most noticeably our artists, who bring vibrancy
and illumination to our ideas. We depart with full confidence in the vision and dedication of those who will carry it forward, as
well as excitement for the new directions CHR will explore next. It has been an honor and privilege to lead such a driven and
talented cohort, and we are grateful for all the fun memories and whimsical moments that have woven together our CHR
experience and brought our community closer than ever.

To our Writers, Editors, Artists, and Executive Board members, thank you for creating a space where healthcare passion and
creativity can meet. To our graduating members, we would like to extend a special gratitude for making CHR part of your
experience at Cornell. Whatever your future endeavors may be, know that we are incredibly proud of how far you’ve come and all
that you will accomplish moving forward.

On that note, we are excited to present our Spring 2026 issue. Happy reading!

Julia Chen and Olivia Qin
CHR Co-Presidents
On behalf of the Cornell Healthcare Review Executive Board
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Growing up, my local news station would play The Bangles’ Manic
Monday every Monday morning, with the line “...wish it was
Sunday, 'cause that’s my fun day.” Somehow, Canvas notifications
seem louder on Sundays, which is hardly considered fun for most
students. Sunlight streams through dorm windows with the
weekend still technically intact, yet thoughts of the week ahead
quietly begin to take over. By the afternoon, the change is visible; it
is harder to find a seat in the library, and the coffee shop line
stretches a little longer than usual. The campus seems to be
collectively bracing for Monday. It raises the question of whether
Sundays need to feel this way at all. What many students casually
call the “Sunday Scaries” may, in fact, reflect a well-documented
psychological phenomenon called anticipatory stress.

Ever wonder why we arrive at the airport hours before a flight,
mentally rehearse interviews long before they occur, or feel a
flicker of tension before making a simple phone call? Though
seemingly unrelated, these experiences, along with the “Sunday
Scaries,” are linked by a shared psychological mechanism: the
activation of stress responses in anticipation of uncertain future
events. Anticipatory stress arises not from immediate danger, but
from uncertainty about what lies ahead, which can activate neural
circuits involved in threat detection even before a stressor occurs
[1]. On Sundays, the source of distress is rarely a single identifiable
task. Rather, it is the uncertainty surrounding the week ahead that
limits our sense of control and heightens anxiety.

While anticipatory stress helps explain why we feel tension before
upcoming obligations–like prelim-packed weeks, club
commitments and interviews, or even social events like formals or
birthday parties–it does not fully explain why Sundays, specifically,
trigger this response. Sociological research on Sunday time use
over the past three decades shows a clear shift toward increased
time spent on work related tasks and domestic duties, alongside
decreases in time allocated to personal needs, free leisure, and
night sleep [2]. 

How To Reclaim Sundays From The “Sunday Scaries”
by Ellie Altmann, Human Biology, Health, and Society ‘28

Artwork by Sandy Kong 

In other words, Sundays have become more crowded with
obligations and less protected as a space for rest, reflection, or
self-care. This social shift may compound the psychological
pressures of anticipatory stress, helping to explain why many
students feel especially anxious as the weekend winds down. 

Notably, the decline in night sleep may be particularly
consequential. Research on daily stress and sleep quality
suggests that stress experienced throughout the day is less
predictive of disrupted sleep than stress carried into bedtime,
which may reflect anticipation of the upcoming day [3]. This
form of bedtime rumination appears to heighten physiological
arousal and interfere with sleep quality. Although this research
was conducted at a day-to-day level, it offers insight into how a
recurring weekly pattern might emerge. As Sundays become
increasingly filled with academic demands, extracurricular
obligations, and social expectations, students may begin to feel a
diminished sense of control over their time and the week ahead.
This perceived loss of autonomy can intensify anticipatory
worry, contributing to disrupted sleep and, in turn, greater
emotional reactivity as the new week begins, making the
“Sunday Scaries” feel persistent, but ultimately, breakable. 

Research suggests that the key to easing Sunday anxiety lies in
regaining a sense of control and autonomy over how the day is
spent. When students can choose how to structure their time,
they experience higher positive affect, energy, and feelings of
calm [4]. This doesn’t mean avoiding responsibilities but rather
intentionally shaping Sundays to balance preparation for the
week with activities that energize or restore. Engaging in
meaningful leisure, such as social outings, physical activity, or
mindfulness exercises, can buffer the emotional strain of these
demands, reducing stress and supporting well-being [5]. This is
corroborated by research showing that social interaction,
relaxation, and leisure activities are linked to improved
emotional health and better sleep, providing multiple pathways
through which students can counteract Sunday stress and break
the “Sunday Scaries” cycle [6]. At Cornell, these strategies might
look like studying with friends at CTB, taking a walk around
campus, practicing brief mindfulness exercises, or planning
small, enjoyable events for the week ahead, turning anticipatory
stress into positive anticipation.

By intentionally combining restorative and preparatory
activities, Sundays can feel less like a countdown to stress and
more like a day to feel prepared and confident for the week
ahead. By shifting the mindset to see the weekend as a space to
tidy up loose ends, complete lingering to-dos, or recharge
through enjoyable and restorative activities, students can enter
Monday with a sense of accomplishment and readiness, rather
than anxiety. In this way, the weekend becomes not just a pause
from obligations, but an active tool for starting the week on solid
footing. According to The Bangles, Sunday is a fun day; maybe
it’s time we reclaim it.
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by Grace Liu, Human Biology, Health, and Society ‘28 

Following an arduous pregnancy, many families eagerly anticipate
the birth of their child with expectations of joy and fulfillment. Yet
for nearly one in five healthy mothers, this period can become
isolating and overshadowed by the sadness and anxiety that result
from postpartum depression (PPD). Maternal PPD, formally
defined as a long-lasting depressive episode that emerges within
the first few weeks after birth or up to a year later, is a leading
complication of childbirth [1]. Inadequate childcare, unsupportive
work environments, limited paid leave, and the sudden
responsibility of caring for a new life further exacerbate the
struggles. Previous studies have found that among mothers
experiencing PPD, a greater workload, less job flexibility, and
insufficient social support were strongly associated with higher
depression scores [2].

There are currently several medications to treat PPD, like
traditional SSRI antidepressants (e.g., Zoloft) and newer
postpartum-specific medications (Brexanolone and Zuranolone).
However, researchers are continuing to test the efficacy of these
treatments and have reached mixed conclusions. Several studies
found that these medications can partially alleviate symptoms, but
also noted that they can lead to adverse effects like persistent
fatigue and dizziness [3]. Moreover, while medications and
psychiatric care alone can help treat symptoms, they still cannot
address many of the broader conditions that shape maternal
mental health.

Ultimately, women face a significant barrier to care due to stigma
and insufficient awareness surrounding the disorder. The
commonly held belief that mothers should feel pride and
excitement after having a baby can make feelings of sadness seem
abnormal and shameful. This directly discourages help-seeking
even when symptoms are serious and treatable, especially when
mothers internalize societal pressures and worry about being
judged as unfit to care for their child [4]. A prior survey found that
nearly one in three women refrained from sharing their emotions
with healthcare providers out of fear of their baby being taken
away [5]. Many mothers worry that expressing their emotions
reflects personal shortcomings and leads others to perceive them
as weak and undeserving. Far too many downplay their symptoms
and suffer in silence as a result, and studies have found that up to
half of women with PPD go undiagnosed [6]. Another critical issue
leading many to avoid treatment is the persistent lack of
awareness surrounding the disorder. Many mothers are simply
unaware that their struggles are the result of a clinically
recognized condition. Additionally, only 22% of those diagnosed
receive mental health treatment for their condition, with much of
the discrepancy due to mothers resolving to “get over” their
struggles independently [6]​. Several studies have also found that
insufficient knowledge among healthcare professionals
surrounding PPD and a lack of mother-centered care further
delayed successful treatment [5].

History has demonstrated how redefining societal narratives can
directly influence how people understand and treat mental
health challenges. The “Prozac revolution” of the late 1900s,
which involved mass marketing of the new antidepressant
Prozac, helped reframe societal views around depression. Mass
advertising and medical messaging conveyed that depression
was a biological condition caused by a chemical imbalance rather
than a personal failing [7]. This shift was particularly relevant to
postpartum depression, as it helped reframe maternal distress as
a medical condition rather than a reflection of a mother’s
competence or emotional strength. While mental health was
previously heavily stigmatized, this movement made it more
socially acceptable to speak openly about mental health and
validated the struggles of many mothers. However, it also shifted
the “solution” toward taking medication rather than addressing
the social and structural contributors, which continue to pose
challenges today [7].

The “Prozac revolution” is sufficient evidence that social
narratives play a large role in the experiences of those struggling
with mental health. While researchers continue to pursue
exciting scientific innovation through drug development, it is
becoming increasingly clear that we also need to focus on
tackling these issues through social change: reducing stigma,
increasing awareness, and expanding structural support through
initiatives like expanded workplace protections, paid leave, and
accessible childcare. Postpartum depression is not a personal
weakness nor something that can be purely solved with
medication; it is a public health issue with alarmingly high
prevalence that also requires cultural change and awareness to
combat.
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by Natalia Collins, Cognitive Science ‘27

Sophie Rottenberg was only 28 years old when she decided to use
ChatGPT as an avenue to treat her major depressive disorder. After
months of relying on this AI-driven support, Sophie tragically died
by suicide. In the time leading up to her death, Sophie confided in a
chatbot named “Harry” to grapple with depressive thoughts, and on
the night of her death, disclosed specific details of her planned
suicide [1]. With recent improvements to AI technologies, an
overwhelming number of people with mental health disorders are
resorting to AI-driven therapy as opposed to professional services.
Although AI-based therapy may offer significant benefits in
accessibility, it also poses substantial safety risks. Furthermore, the
empathetic quality of in-person interactions make human based
services indispensable to mental health care.

Recent digital health developments involving artificial intelligence,
through the use of large language models (LLMs), do present options
for large scale delivery for mental health services. The current ratio
of psychiatrists per 100,000 people ranges from 0.0 to 14.7 by
region, and this number varies primarily based on the country’s
socioeconomic status. Given regional inequalities in psychiatric
care, by increasing the affordability of AI applications, those from
low-income households for whom a psychiatrist is unrealistic may
benefit from digital mental health tools [2]. 

AI-driven therapy tools also provide a unique opportunity for a
personalized form of mental health care. LLMs, in drawing on
diverse and comprehensive sets of data, can provide an intelligent,
human-like response that is accustomed to particular struggles, or
even tailored to the personality traits of its users [3]. Without other
human-led mental health resources, AI may be an acceptable and
tailored resource for mental health information, specifically for
those from a low-resource setting.

However, LLMs also lack the more complex social reasoning that a
psychiatrist can provide. LLMs are not widely tested by human
psychiatrists, and very few trials have been done on their accuracy
in regards to mental health advice. Artificial intelligence reasoning
still varies greatly from human reasoning skills, given psychiatrists
are able to draw on their extensive education, but also their unique
experiences in treatments of previous patients [3]. 

Sophie’s case points to the most critical aspect of human led mental
health care, and that is the relationship formed between a therapist
and patient that provides a deep rooted support system [4]. AI-based
mental health services were unable to appropriately respond to a
crisis situation, as in the instance of Sophie’s planned suicide [5].
Given the confidentiality of the platform, there was no way to
inform the people in Sophie’s life about her current condition or
mental state. This is unlike human-led therapies, where immediate
actions are taken to prevent serious harm to patients. In many
critical cases, AI may seem to serve as a replacement for human
interaction for the user themselves. “Harry” gave Sophie the illusion
of a sympathetic support system in mimicking human interactions
and conversational methods. 

Yet, in reality, “Harry,” like all forms of AI, had no capacity for
genuine care and empathetic understanding, emotions that are
critical to the development of a trusting patient-psychiatrist
relationship and productive treatment plan. 

Before investing intensively into the improvement of AI mental
health care, of utmost priority is the extension of human led
services to low-resource regions. The care of our most vulnerable
must involve human-based interaction that enables the
development of a therapeutic relationship capable of responding
to crisis and long term care.
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Dementia serves as one of the most pressing public health
challenges of the twenty-first century [1]. Currently, over 7 million
individuals are living with Alzheimer’s disease and related
dementias in the United States, a figure projected to rise to nearly
13 million by 2050 as the population ages [2]. Unfortunately, despite
advances in research and awareness, dementia care systems
remain disconnected, often lacking coordination across medical,
social, and community services [3]. Systemic gaps in dementia care
include fragmented infrastructure, insufficient assistance with
activities of daily living, caregiver burden, limited integration of
social prescribing, and, more broadly, disparities in access to care.
Each of these shortcomings calls for policy reform focused on
strengthening current care models with an end goal of enhancing
both coordination and accessibility. 

Disconnected infrastructure in patient care often results in
inefficient communication and sharing of patient data. Dementia
requires coordinated management across multiple specialties,
including neurology, primary care, occupational therapy, speech
and language therapy, and cognitive therapy, while simultaneously
requiring access to long-term care services and social support
systems [4]. However, these abundant and differentiated sectors
often operate independently rather than collaboratively. 

As a result of this poor communication, patients often receive
duplicated services and diagnostic tests, along with delayed
interventions. Studies indicate that up to 35% of primary care
physicians report either “sometimes” or “seldom or never”
receiving information from a specialist following a consultation
with a shared patient [5]. Without strengthening the coordination
between medical providers and support services for patients with
dementia, treatment quality and long-term patient care are at
significant risk. 

With the progression of dementia, individuals experience a decline
in memory, problem-solving capabilities, and language,
significantly hindering their ability to perform everyday tasks and
social functions [6]. A lack of adequate assistance with daily
activities such as bathing, managing/administering medications,
dressing, and preparing meals serves as another major systemic
gap in dementia care. It is imperative to understand the
mechanisms behind these often neglected necessities (particularly
wander-risk management and nutrition/hydration) and how early
intervention can address such issues before they lead to
hospitalizations and other costly healthcare outcomes [7].

Additionally, studies indicate that approximately half of dementia
care is provided informally by means of unpaid caregiving. This
finding can have detrimental effects, leading to increased risk for
caregiver burden, financial strain, and anxiety and depression [8].
According to the Alzheimer’s Association, nearly 12 million
Americans provide unpaid care for a family member or friend with
dementia, totaling over $400 billion in unpaid care [2], leaving
caregivers experiencing negative psychological effects [9]. 

Shaping Policy: Systemic Gaps In Dementia Care
by Asha Gandreti, Healthcare Policy ‘29

As a result, stronger policy support is necessary to counteract this
unsustainable nature of informal care.

It is also imperative to understand that dementia care systems
often fail to integrate social prescribing and other non-medical
forms of intervention. Social prescribing addresses patients’ social
needs by implementing community-based interventions and
encouraging social connection [10]. Examples include supporting
patients with exercise and fitness routines, hobbies such as art
classes, advice on financial stressors, and friend groups to
maintain social networks. The absence of these programs in
patients’ care puts their cognitive health and emotional well-being
at risk.

The aforementioned gaps are further exacerbated by geographic
and socioeconomic disparities that determine whether patients
can access specialized care or supportive services. Rural
populations experience reduced access to specialty care
providers, pre-hospital emergency services, and local hospital
services due to frequent closures [11] in comparison to urban
residents. Simultaneously, minority populations also experience
disparities in diagnosis, access to treatment, and caregiving
resources due to linguistic barriers and a lack of culturally
competent healthcare providers [12]. Structural barriers continue
to exist and widely shape dementia outcomes and patient well-
being as a whole.

Addressing these systemic gaps not only requires elaborate policy
reform but also an intentional focus on social support and
healthcare infrastructure. It is necessary to develop an inclusive
national data infrastructure that tracks dementia care access and
patient outcomes. Additionally, to reduce caregiver burnout while
improving patient outcomes, caregiver support necessitates
expanded investment. These policies offer the opportunity to
build a more equitable and effective dementia care system in a
world where dementia continues to grow as a global health crisis.
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When a child with cerebral palsy steers a power wheelchair
independently for the first time, something more than mobility
occurs. A sense of agency takes hold — an experience of the self as
capable, autonomous, and present in the world. Adaptive medical
tools and assistive technologies are typically evaluated for their
physical effectiveness, but a growing body of research suggests that
their psychological consequences are equally profound. For children
with disabilities, devices such as wheelchairs, communication aids,
and customized orthoses do not merely compensate for physical
limitation; they actively shape identity formation, self-esteem, and
social participation during the most formative developmental years.

Movement is how children learn they matter. A systematic review by
Livingstone and Field examined power mobility outcomes — the
measurable physical, cognitive, and social gains children make
when given access to devices like motorized wheelchairs — for
infants, children, and adolescents with mobility limitations. They
found consistent evidence that early powered mobility supports not
only physical independence but also cognitive exploration, social
engagement, and overall quality of life [1]. Children who gain
independent mobility at younger ages demonstrate improved
capacity to interact with their environments, initiate social contact,
and grow into kids who know they can make things happen. These
findings underscore that the timing and quality of assistive device
provision are not simply clinical decisions — they are, in a
meaningful sense, developmental ones.

The design of those devices matters as much as access to them.
Research on 3D-printed assistive tools demonstrates that
personalized devices — particularly those developed collaboratively
with child users — show higher adoption rates, better functional
performance, and stronger integration into school and social life [2].
When children have agency in choosing and shaping their devices,
those tools become expressions of identity rather than reminders of
limitation.

But what does that independence actually do to a child on the
inside? McNicholl, Desmond, and Gallagher's systematic review
found that the effects run deeper than mobility or academic access
— they reshape how children see themselves [3]. Across measures of
competence, adaptability, and self-esteem, students using well-
matched devices showed enhanced self-confidence and
meaningfully improved emotional well-being. Think about what it
means for a child to speak through a device for the first time, or to
navigate a hallway without asking for help. The psychological record
isn't just promising — it's a portrait of kids becoming more fully
themselves.

Yet these benefits aren't guaranteed. Device abandonment remains a
persistent problem, and the reasons are not purely mechanical.
Hocking argued that abandonment frequently stems from the
psychological dissonance that arises when a device conflicts with a
child's self-concept or social identity [4]. For children especially
sensitive to peer perception, the visibility of a disability aid can
become a source of shame rather than empowerment. Poor device
fit, lack of child input in selection, and absence of peer education all 

Adaptive Tools, Dignity, and Child Development
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contribute to this dynamic. The school environment is where
these dynamics most visibly play out. Fernández-Batanero and
colleagues found that while assistive technology significantly
increases inclusion and academic accessibility, its benefits are
frequently undermined by inadequate teacher training and
attitudinal barriers from peers and educators [5]. Inclusive
deployment is not just about providing devices — it requires
trained professionals, informed classmates, and institutional
cultures that treat adaptive tools as normal. When that support is
absent, even sophisticated devices fail.

These findings call for a fundamental reframing. The dominant
model treats assistive technology primarily as a functional
intervention — a prosthesis for a deficit. But this is incomplete. A
child's wheelchair is also a statement about who they are and who
they can become. Design choices like color, weight, and
customization carry psychological weight that engineers and
clinicians cannot afford to ignore.

Children with disabilities don't just need devices that work. They
need devices that affirm their dignity, expand their agency, and
support their emergence as full participants in their own lives.
Adaptive tools, at their best, are not compensation for what a child
lacks. They are instruments of who a child is becoming.
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How Community Workers Are Bridging Maternal
Health Gaps 
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According to the U.S Department of Health and Human Services, the
United States has the highest maternal mortality rate among high-
income countries [1]. In 2023, the maternal mortality ratio was 197
deaths per 100,000 live births globally, according to the World
Health Organization [2]. It is clear that significant improvements are
needed in maternal healthcare quality and access, and community
health workers (CHW) may be a potential solution. CHWs are
trusted, local community members who offer a uniquely personal
and meaningful link between patients and access to high-quality and
culturally-competent medical care [3]. In the context of maternal
health care, CHWs offer a potential solution as they help bridge the
gap between pregnant and postpartum women, especially
disadvantaged, high-risk women, and their access to quality medical
care, including prenatal care, trusted support, and comprehensible
medical information. This support often appears through continuous
emotional support and educational efforts that target pregnancy
care, birth options, and postpartum recovery. In the United
Kingdom, CHWs often take on the promotion of healthy behaviors in
pregnant women and new mothers by encouraging quitting
smoking, breastfeeding, safe sexual health, and physical activity [4].
On the other hand, a study with CHWs in rural Bangladesh showed
that one strategy of successful CHWs in the promotion of better
maternal nutrition and breastfeeding patterns was to adjust the
delivery and narrative of their messages to appeal to the patient’s
values and priorities, such as health of the baby, reduced medical
costs, and speedy recoveries [5]. This highlights how the success of
CHWs in maternal care uniquely relies on the development of
trusting relationships with patients and a true understanding of
their community, as both maximize patient receptiveness to
educational and behavioral change efforts, increasing their health
outcomes. 

Multiple studies have empirically shown the positive impact that
CHWs have on maternal health markers. A study of mother-infant
dyads found that participation in a program involving home visits
from CHWs was significantly associated with a reduced risk of
preterm birth, low birth weight, and an increase in adequate
prenatal and postpartum care [6]. Furthermore, a study of Black
pregnant women in Detroit found that participation in a program
involving CHWs was associated with significantly lower rates of
admission to the NICU and longer gestational length [7]. This study
suggested the effectiveness of CHWs in mitigating racial disparities
in maternal health as well as improving prenatal care and health
outcomes among mothers and children experiencing a
disproportionate risk of poverty, external stressors, inequities, and
inadequate access to resources [7]. Furthermore, a study in
Tennessee found that Hispanic mothers enrolled in a program
MIHOW, that involved the support of a CHW, more frequently
reported supportive and nurturing home environments for their
child, including greater amounts of safe sleeping practices and
reading aloud to their child. This result highlights how the benefits
of CHWs in maternal health may stretch beyond improved birth
outcomes and health for the mother, and have an additional positive 

impact on the rearing of the child and their health [8]. 

A systematic review found that the majority of studies reviewed
involved CHWs who functioned as health educators as well as
conducted home visits, suggesting these are two highly common
responsibilities of successful CHWs [9]. An interesting adjustment
to maximize the widespread usefulness and accessibility of home
visits involves secure virtual meetings online that allow CHWs to
meet pregnant women and new mothers with convenience,
decreasing the likelihood of diminished benefits of collaborating
with CHWs due to missed meetings. 

Additionally, some studies have pointed towards the importance
of integrating the use of CHWs within a larger program targeted
towards improved maternal care. One study of CHWs in New York
found that CHWs with higher levels of anxiety and lower job
satisfaction had a higher risk of burnout and compassion fatigue.
This highlights the need for team-based support with adequate
communication channels and social recognition in programs with
community health workers [10]. Without the support of a larger
care team consisting of physicians, nurses, physician assistants,
social workers, and more, the positive impacts of CHWs are
limited, so modeling future programs with a similar structure to 
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the WIN Network is essential, as demonstrated in one Detroit study
[7]. This program’s success was largely due in part to its ability to
link together larger healthcare institutions, social services, and
clinical services, maximizing the various resources mothers and
their infants have access to. This team-based approach includes
measures to protect the mental well-being and capacities of CHWs,
thus protecting maternal health outcomes by maintaining a
consistent high quality of care for patients. The ability of community
health workers to create positive impacts in maternal care is well
documented in various clinical settings and with differing maternal
populations. However, achieving the full benefits of CHWs in
maternal health requires more beyond their mere presence – future
integrations must include a larger care team and program,
culturally competent training, and relational skills to ultimately
maximize the positive impacts brought to the mothers they serve. 
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It is a typical Sunday morning, and you decide to find a grocery
store on your way back from work. This is unfamiliar territory to
you, but you are sure that you will encounter a market within the
next 3-5 minutes. However, to your surprise, 10 minutes, 15
minutes, and now 20 minutes go by, and still you find yourself
circling the same side of town looking for any place that would sell
fresh, healthy produce. You manage to spot a liquor store,
McDonald’s, Burger King, Taco Bell, and Wendy’s on nearly every
corner. Despite seeing many restaurants from leading fast food
chains, you are hit with the disappointing realization that the
nearest grocery store is 5 miles away. 

In this community, liquor stores and fast food restaurants are built
on every corner, but that’s not bad luck; that’s by design.
Communities like these consist of low to low-medium income,
predominantly black individuals [1]. The scenario described above
is a reality that around 18.8 million Americans living in
underprivileged and under-resourced communities constantly face
[2]. The scarcity of markets with fresh, nutritious foods and
produce that are readily available in a community is known as a
food desert [3]. 

Food deserts have been a problem in the United States for
generations, dating back to redlining and institutionalized racism
intended to keep black and low-income communities impoverished
and struggling [3]. Food deserts are an indignity to human life. They
have been directly linked to high rates of obesity amongst
adolescents in the U.S., increased risk for heart disease, higher
occurrence of type II diabetes, and even shorter life expectancy [4].

The abundance of fast food restaurants that sell cheap, and quickly
made meals in low-income communities, and the prevalence of
stores like Albertsons, Vons, Whole Foods, Sprouts, etc., in affluent
communities, is all part of a greedy marketing strategy. It
intentionally targets areas predicted to have demographically
‘ideal’ customers who are the most frequent buyers [3]. 

According to Morland et al., “...the wealthier neighborhoods
contain fewer smaller grocery stores, convenience stores (without
gas stations), and specialty foods stores compared to the lowest-
wealth neighborhoods” [1]. As supermarkets with fresh and
nutritious foods become sparse in low-wealth neighborhoods, it is
more likely that these individuals have limited means of
transportation and cannot conveniently commute to distant parts
of town. This continues to perpetuate the cycle of food insecurity.
This is part of the reason why, in recent years, the U.S. has seen the
worst levels of hunger in decades [5].

Who set this system up? The major culprits are America’s leading
food monopolies seeking the highest profit with little to no regard
for who they impact along the way. One of the complications of
corporate greed includes the emergence of corporate
consolidation. Corporate consolidation, the merging of multiple
companies to create a single entity, has had a major influence on
food accessibility [6]. In the past, nearly all neighborhoods had
accessible grocery stores. But, after the abolishment of the
Robinson-Patman Act in the 1980s, corporate consolidation made a 

Food Deserts in Low-Income Communities
by Jizelle Dumayas, Biological Sciences ‘27

dominant return. Essentially, there was no reinforcement against
price discrimination, in which a seller, in this case, a food
supplier, charges different customers different prices for
identical products [7]. This price discrimination has done nothing
but put millions of Americans at a socioeconomic and health-
related disadvantage [8]. 
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Imagine a cattle farmer in a rural community working in the fields,
when they suddenly suffer a medical emergency. An ambulance
rushes the farmer to the nearest hospital, but the facility lacks the
resources for proper treatment. Now the question becomes: can
medical staff arrange a transfer to a more equipped facility in time?
While extreme, this scenario highlights the current disparities that
exist between urban and rural healthcare centers due to gaps in
healthcare access, leaving many essential populations vulnerable. 

Rural populations face limited access to healthcare due to
geographical limitations, staffing shortages, and funding
constraints. Proper access to healthcare combines a person's ability
to identify, find, and use healthcare services to have their needs
met [1]. One critical factor that affects healthcare access is staffing
problems. In rural hospitals, 65% of providers reported
experiencing “a great deal” of job stress, and approximately 33%
reported burnout. Greater job stress was also associated with
reduced job satisfaction, increased stress, and a chaotic work
environment [2]. In addition to the impact burnout has on
physicians and the quality of care they can provide, rural settings
also struggle with recruiting new staff. Currently, 20% of
Americans live in rural areas, but only 9% of physicians practice in
these areas, and this issue is further exacerbated as a large number
of these physicians are reaching retirement age. Medical students
from rural areas are the most likely to return to rural areas to
practice, though in recent years, this has been declining [3].
Together, these issues compound, which may lead to reduced
quality of care or increased rates of leaving rural settings, along
with greater difficulties in recruiting more staff. These challenges
go hand in hand, contributing to decreased access and quality of
healthcare in rural areas.

Finances are another crucial factor that limits healthcare access,
affecting not just patients but providers as well. Rural healthcare
clinics treat smaller patient populations and subsequently perform
fewer high-cost procedures. Hospitals are then unable to cover
operational costs, resulting in a greater number of healthcare
closures in rural settings [3]. Reduced funding also leaves rural
clinics unable to update infrastructure or provide supplemental
care [3]. From a patient standpoint, rural settings tend to have
more poverty and a decreased ability to afford insurance premiums
and healthcare costs [4]. Financial restraints continue to add to the
problem faced by rural healthcare clinics and residents, as both
seem to lack sufficient resources to have full healthcare access.
Factoring in finances along with staffing issues creates significant
barriers to health and has major implications for patient care.
Rural communities are more likely to face poorer health outcomes,
with a severe lack of access to preventative care and health
education training, leading to higher rates of chronic conditions [5].
Understanding the needs of the populations is essential to foster
solutions that will allow for greater access and better patient care
quality. 

Finding ways to mitigate these negative effects will be essential for
providing quality healthcare to rural populations. Telehealth, the
use of technology to remotely deliver healthcare through message 

by Lexi Waite, Biological Sciences ‘26
and video call, has become increasingly popular with rural
communities, as it is a viable and cost-effective approach for a
provider to be able to reach a patient, without the limits of
transportation or far travel [1]. This technology can be used in a
multitude of ways, such as video conferences or even text
messaging with providers to help with diagnoses and care [1].
Although this does come with its drawbacks, requiring access to
the internet and technology capable of connecting patients and
providers, it has nonetheless been a useful tool in extending
specialty care to rural populations. Furthermore, many
institutions are working to address staffing issues. Many
universities and higher education programs located in rural areas
have emphasized recruiting students who show an interest in
working with rural or underserved populations. Finally, programs
such as the Health Resources and Services Administration (HRSA)
offer loan repayment programs that set specific criteria for
healthcare professionals to work for a specified length of time in a
medically underserved area in order to have their educational
loans reimbursed [6].

Ultimately, rural healthcare disparities are not only the result of
geography, but of systemic challenges that require solutions.
Addressing these staffing shortages and financial instabilities
demands collaboration between policymakers, healthcare
institutions, and communities. Investing in new approaches will
begin to close the gap between rural and urban healthcare to
ensure the health and well-being of all populations, regardless of
where they live. 
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build more resilient and equitable health infrastructures in
underserved regions of the world, it is imperative to recognize
the invaluable contribution of CHWs and invest in strengthening
their impact. 
 
Community Health Workers are a growing global strategy to
close primary care gaps where formal health systems fall short.
Achieving universal health care will require novel and tailored
solutions in order to reach rural and underserved communities.
The future of primary care in underserved regions may not begin
in hospitals, but in homes, villages, and trusted community
relationships.

by Reese Visaya, Biological Sciences ‘27

When clinics are hours away and doctors are scarce, how do rural
communities get essential medications, vaccinations, and
treatments? Many rural communities in Sub-Saharan Africa face
barriers to receiving quality primary healthcare services due to
distance to health facilities, rising care costs, and physician
shortages [1]. Primary care is essential for maintaining good health,
preventing illness, and diagnosing and treating diseases. Without
access to primary care, minor health concerns can be exacerbated
to more severe and even life-threatening problems. Infectious
diseases such as malaria, tuberculosis, and HIV, as well as non-
communicable diseases like diabetes, hypertension, and anemia,
require timely intervention and ongoing management and are
highly prevalent in regions with limited access to care [2].
Additionally, lack of consistent pre and postnatal care contributes
to the elevated maternal and infant mortality rates in the region [3]. 

Community Health Workers (CHW) are trained, trusted members
of a community, primarily women, who bring basic health services
and education to communities [1]. They provide a variety of
primary health services, including medication distribution, health
education, maternal and prenatal support, immunizations,
infectious disease prevention, chronic disease monitoring, and
more [4,5]. By delivering care directly within communities, CHWs
expand access to primary healthcare where traditional systems fall
short and serve as a bridge between health services and the
community [6]. 

CHWs have profoundly influenced community health in rural areas
of Africa where they are deployed. Evidence from systematic
reviews of the impact of community health workers in Africa
suggests that CHWs have reduced waiting times, decreased
healthcare costs, and increased disease management without
compromising patient outcomes or quality. A 14 year longitudinal
study in the Gambia found a 33% reduction in child mortality
during the initial period of greatest investment in CHWs [7]. Care
retention rates in Zambia, Uganda, and Rwanda have improved due
to adherence counseling from CHWs [4]. CHW based approaches to
maternal care were effective in reducing maternal mortality in
Nigeria, Zambia, Tanzania and the Democratic Republic of Congo
by up to 64% [3]. During the COVID 19 pandemic, community health
workers played a critical role in surveillance and contact tracing
[8]. These findings underscore the importance of CHWs as a cost-
effective solution for strengthening primary care access in Sub-
Saharan Africa. 

Community Health Workers are a unique and critical element of
the health system in rural Africa and it is vital that these frontline
workers are receiving adequate compensation and appropriate
training. The current shortage of community health workers in 
Africa is estimated to be between 580,000 and 954,500 [8,9].
Additionally, CHWs are rarely equipped to deliver to their highest 
potential due to limited resources and funding [1]. In order to 
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Birthing on Rural America’s Margins: 
Maternal Health Disparities
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Giving birth takes an immense toll on a woman’s life. Not only does
it require a significant amount of time to properly prepare for the
baby, but it also takes a toll on her body. With all the check-up
appointments, pre-birth classes, post-birth lactation consultations,
and other such appointments, the mother-to-be must essentially
put her life on hold for nine months in preparation for the day that
the baby comes. After the stressful couple of months surrounding
the newborn phase have passed, the extensive lengths that the
mother had to go to prepare for the baby seem worth it. However,
this picture-perfect reality is not the case for many Indigenous
women in America. 

In Indigenous populations, there is evidence of higher maternal
mortality and morbidity rates compared to other ethnic populations
in the United States [1]. According to the Eunice Kennedy Shriver
National Institute of Child Health and Human Development,
maternal mortality refers to the death of a woman following
complications of pregnancy or childbirth, and it spans the length of
pregnancy up to six months postpartum [2]. Additionally, maternal
morbidity refers to any short- or long-term health problems that

by Sumedha Shastry, Human Biology, Health, and Society ‘28
result from a woman being pregnant or giving birth [2]. According
to 2007-2016 CDC data, the pregnancy-related mortality ratio (the
number of pregnancy-related deaths per 100,000 live births) was
12.7 in white women and 16.7 in the general population.
Meanwhile, it was 29.7 in indigenous women [3]. This statistic is
alarming for two main reasons. One, it shows that current
maternal mortality and morbidity trends have persisted for many
years. Two, the disproportionate nature of this rate is indicative of
system-wide inequities. 

This trend is even more pronounced for rural Indigenous women,
who suffer from maternal mortality and morbidity at even higher
rates than non-rural Indigenous women. A 2020 study looking at
maternal morbidity and mortality among Indigenous women
compared with non-Hispanic White women found two important
findings: the ​ incidence of maternal morbidity and mortality was
greater among Indigenous women (2.0%) compared to White
women (1.1%) and incidence was higher in rural Indigenous
women (2.3%) compared to urban Indigenous women (1.8%) [1].
Rural Indigenous women, therefore, will be the focus of this piece.
Despite the advancements that have been made in terms of
technology in the medical field, it is clear there are still equity
issues that must be addressed.

There are many possible reasons for this trend in rural
Indigenous women. Some include poor social determinants of
health that lead to pre-existing, chronic conditions complicating
childbirth, low access to obstetric services and weak incentives for
provider retention in rural areas, and a lack of insurance
coverage. 

Social determinants of health, according to the World Health
Organization, refer to the conditions in which people are born,
grow up, live, work, and age and they influence one’s health and
contribute to health inequities [4]. Access to healthcare,
availability of healthy foods, and the ability to stay physically
active are significant social determinants of health that can
influence a woman’s health prior to pregnancy and childbirth.
When these determinants are not ideal, conditions that complicate
pregnancy and childbirth develop, including diabetes, infection,
and hypertensive (high blood pressure) disorders [5]. Access to
obstetric services is declining in rural areas and combined with
the fact that Medicaid coverage deters some providers from
working in rural areas, it is very difficult for rural Indigenous
women to access quality healthcare [10]. This further complicates
their pregnancy and childbirth, leading to adverse outcomes like
maternal mortality and morbidity. 

As alluded to earlier, many rural Indigenous women are Medicaid
beneficiaries. In fact, three-quarters of the women in the 2020
study had childbirth hospitalizations paid for by Medicaid [1]. This
becomes an important fact when considering that Medicaid has
strict insurance coverage periods for pregnant women.
Specifically, it limits the covered period as the time fromArtwork by Joshua Choi
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conception to 60 days postpartum, making long-term conditions
that affect pregnancy and childbirth difficult to properly address. 
If a woman has been suffering from diabetes for many years, it is
unlikely that targeting complications only nine months before
birth will be effectively cared for. Beyond the issue of limited
insurance coverage, continuous insurance remains an issue for
rural Indigenous populations, who had the lowest prevalence of
continuous insurance (62%) compared to urban Indigenous (68%),
White rural (78%), and White urban (82%) populations [6]. 

In addition to insurance issues, another systemic issue that harms
Indigenous women is the ineffective Indian Health Service (IHS) [6].
The IHS was created to fulfill a treaty made between U.S. tribes and
the federal government by providing health care to Indigenous
people who are enrolled members of federally recognized tribes.
However, IHS’ lack of delivered quality healthcare, limitations on
services, and participation in reproductive injustices, such as
forced sterilization, call into question how reliable the service is in
caring for Indigenous pregnant women [6]. 

Taken together, these barriers make pregnancy and childbirth
disproportionately dangerous for many rural Indigenous women.
Ensuring safe, equitable maternal care is not only a matter of
health, but of dignity, reproductive justice, and the well-being of
future generations in Indigenous communities.
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Same Biology, Different Results: Bias in Medicine
by Suri Wang, Biology and Society ‘29

"Of all the forms of inequality, injustice in health is the most shocking
and most inhuman because it often results in physical death." — Dr.
Martin Luther King Jr. (1966)

While healthcare is seen as a benevolent and nonjudgemental field,
health professionals often exhibit implicit biases (unconscious
biases based on perceptions and stereotypes) against patients that
are part of marginalized groups based on race, economic status,
and gender. 

Medical bias has existed for hundreds of years. In the third century
BCE, Aristotle described the female body as faulty, defective, and
deficient. The illnesses of female patients were commonly related
back to the reproductive organs [1]. In the 1800s, physicians
followed the advice of Benjamin Rush, who believed that
Indigenous Americans and Africans did not suffer from insanity
and tuberculosis due to their “uncivilized” and active lifestyle and
diets. It was instead believed that the cultivation of civilization and
abolition of slavery left these populations vulnerable to disease [2]. 

As time went on, minority groups were excluded from medical
education, exacerbating the prevalence of bias within medical
schools with a lack of diversity within the student population. After
the 1910 Flexner Report, which standardized resources for medical
schools, medical schools for Black students faced closures.
Continuing from this, medical school was seen as a privilege
reserved for wealthy males. Those from lower economic classes,
often minority races, were diverted into public health and
sanitation careers [3]. These historical barriers laid the foundation
for biases that persist in modern-day healthcare. 

Bias in Healthcare Today 
Modern day society is often viewed as progressive, especially when
it comes to understanding various biases. However, implicit biases
are still prevalent. A study conducted in 2007 found that physicians
underestimate the pain of Black patients by twice as much across
different care settings, even when education and insurance status
were controlled for [4]. Moreover, Black patients are less likely to
be prescribed medications, and when they are, tend to receive
lower dosages. Black patients are also 17% less likely to receive
analgesics for fractures in the emergency room. In a study done on
white medical students, it was found that half held false beliefs
about African Americans, including 60% believing that the skin of
Black individuals is thicker or have nerve endings that are less
sensitive [5].

Moreover, the opioid crisis began largely with poor, rural white
citizens in Appalachia, many of whom participated in manual labor
to make a living and were thus prescribed such medications. As the
epidemic grew, it was largely overlooked until opioid use rose in
affluent suburban communities [6]. The discrepancy in public
attention highlights how socioeconomic status influences which
populations receive medical attention and policy responses,
highlighting bias in healthcare systems. 

In the case of gender, men are presented as stoic and holding
high pain tolerance. Meanwhile, women are pictured as sensitive,
hysterical, and said to be fabricators. Additionally, women are
often judged by their physical appearances and encouraged by
healthcare providers to put their family and household foremost,
even when suffering from pain. They also face more ineffective
healthcare, including being recommended coping strategies,
reduced pain medication (including opioids), increased
antidepressant prescriptions, and more frequent mental health
referrals [7]. 

The Feedback Loop 
In the Tuskegee study which began in 1932 and lasted forty years,
399 black men were unwillingly subjected to an experiment on
syphilis by the United States Public Health Service. Officials
forced them to suffer, with no treatment, with the supposed goal
to observe the natural history of untreated syphilis. Its most
prominent result, however, was a heavy amount of medical
distrust in African American communities [8]. 
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Patient mistrust in physicians leads to barriers in equitable
participation in clinical trials, amplifying bias. Inclusive clinical
research is essential for generalizable and applicable data,
promoting health equality. However, incidents such as the
Tuskegee study have led to low participation from minority
groups, including Black and Latinx individuals, averaging 4%-6%
per study [9]. Additionally, those with lower financial resources
face barriers to participation, often due to lack of invitation from
physicians, who hold implicit biases. 

Many of these individuals hold high levels of mistrust in the
medical system and feel as if they will not benefit from research or
as if their communities are being exploited. For instance, it was
found that those in rural Appalachia (with a majority low-income,
white population) feel high levels of medical mistrust due to lack of
interaction with healthcare organizations. This leads to a feedback
loop, in which a lack of available data results in continued implicit
bias [10]. 

What Can Be Done?
New training practices and direct community partnerships may
help mitigate these outcomes. Structural inequalities inside the
healthcare system, including racism, sex, and gender
discrimination, must be addressed through core training for public
health officials and healthcare providers. Additionally, diverse
student bodies and greater gender equality among medical school
faculty can help mitigate implicit biases. Physicians should focus
on ensuring that participation in clinical trials is suggested to
individuals of a variety of socioeconomic backgrounds. Regardless,
it is clear that implicit bias in medicine is detrimental to patient
outcomes, and the goals of medicine itself [11]. If systemic changes
are not made to address medical biases in the healthcare system,
we risk perpetuating disparities in patient care, further eroding
trust between patients and providers. However, with intentional
reform, increased awareness, and a commitment to equity,
meaningful change is possible. 
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Falls at a young age are often dismissed as minor accidents, yet for
older adults, they can be a turning point that reshapes their
independence, confidence, and quality of life. More than one in
four adults over age 65 fall each year, making falls one of the most
common and serious threats to healthy aging [1]. Even more
concerning, falls are the leading cause of injury-related deaths for
older adults, and mortality rates due to falls have steadily
increased over time 41% from 2012 to 2021 [2]. In 2021, the mortality
rate from falls was 78 out of every 100,000 older adults [2]. Despite
these concerning statistics, falls are not an inevitable part of aging,
and many are preventable. Understanding why they occur and how
our healthcare system addresses falls reveals a complex public
health challenge that goes beyond simple accident prevention.

Healthcare providers play a central role in reducing falls by
performing clinical screenings that allow professionals to evaluate
mobility, balance, and bone density before an accident occurs.
Interventions for falls often include strength and balance training,
medications, and home safety modifications such as installing grab
bars or improving lighting [3]. These preventative approaches
highlight that falls can result from multiple causes, including
physiological decline, medication side effects, and environmental
hazards. One important yet often overlooked contributor to falls is
osteoporosis, a medical condition that does not cause falls directly
but can greatly amplify their consequences.

Osteoporosis is a widespread bone disease characterized by
weakened bone tissue, reduced bone structure, where the
formation of new bone cannot keep up with the loss of old bone
[4]. This often makes fractures far more likely to occur even in
low-impact falls [4]. Among all adults, osteoporosis prevalence is
higher in women than in men, and in 2017-2018, 55.7% of adults
aged 50 and older had osteoporosis or low bone mass [4]. For
these older adults, a fracture could mean hospitalization, loss of
independence, or permanent disability. Thus, bone health can
determine whether falls become a temporary setback or a life-
altering event. This often leads to healthcare providers
frequently prescribing medications to strengthen bones and
reduce fracture risk. Bisphosphonates, one of the most common
drugs for osteoporosis, have been shown to improve bone
density and reduce fracture risk, improving long-term outcomes
after a fall [5]. These preventative medications allow older adults
to recover from falls without sustaining fractures that could
significantly impact their quality of life, illustrating how medical
intervention is key to protecting healthy aging.

However, medications are not without trade-offs. Researchers
have found that osteoporosis medications may be associated
with increased rates of depression and anxiety, suggesting
potential unintended psychological side effects [5]. In one
analysis, depressive adverse drug reactions were more than 14-
fold higher in patients under age 65 taking alendronate and more
than fourfold higher in patients over 65 than in controls [5].
These findings complicate a straightforward clinical decision.
Physicians and patients must consider not only the risks for
fractures, but also mental health and overall well-being. This
dilemma highlights a broader issue in geriatric medicine, where
interventions designed to solve one problem may unintentionally
create another, making careful risk evaluations and
individualized care essential.

Osteoporosis medications can reduce fracture risk, but they may
also carry important side effects that physicians must weigh
carefully. Some drugs have been associated with psychological
adverse effects such as depression and anxiety, while newer
medications raise other safety concerns. Romosozumab, a
treatment option for severe osteoporosis, takes a unique
approach by increasing bone formation to reduce fracture risk
and is a major advancement in treating osteoporosis [6].
However, emerging research found that Romosozumab is also
associated with increased risk for cardiovascular events like
heart attacks and atrial fibrillation [6]. This reflects the delicate
balance in clinical decision-making where medications can
prevent debilitating fractures but may simultaneously increase
cardiovascular risk. Therefore, physicians making decisions for
fall prevention must also consider their patients’ other medical
conditions and the risks and benefits of prescribing newer
osteoporosis treatments.
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These trade-offs reveal that preventing falls cannot solely rely on
medication. Thus, physicians may instruct older adults with
cardiovascular conditions to take a non-pharmacological
approach, such as environmental modifications and physical
therapy programs that build muscle strength and improve balance.
This strategy may be safer than being exposed to the risk of
medication side-effects. Yet for individuals with severe
osteoporosis or very high fracture risk, medication remains
essential in addition to lifestyle and environmental changes.
 Ultimately, falls in older adults are more than isolated incidents.
They reveal how well the healthcare system supports an aging
population through prevention and individualized care rather than
standard treatment alone. Successfully addressing falls in this
population requires holistic preventative measures and close
collaboration between healthcare providers and older adults to
ensure quality care later in life.
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The Warfarin Problem: Why Pharmacogenetic
Testing is Necessary
by Lauren Wilkes, Biological Sciences ‘27 

How could we know that two individuals, even seemingly
physically similar individuals may have a completely different
reaction to the same prescribed drug or drug therapy? What this
truly comes down to is how one’s body metabolizes the drug in
question. The next question becomes how do we detect or predict,
if an individual will metabolize a drug a certain way, or in a way
that is different from other individuals receiving the same drug?
The field of pharmacogenomics studies the way in which genetic
variation in patients affects drug response in the body [1]. This field
is vital for identifying genetic markers (DNA sequences with a
known physical location on a chromosome) that indicate
differences in the way people metabolize drugs, as well as for
developing genetic tests that can help predict how patients will
respond to these drugs. In so many of the drugs and therapies that
are prescribed and provided, even as prominent as chemotherapy,
there are cases in which patients have an adverse reaction. These
patients may actually have a genetic marker that could have helped
identify the risk of said reaction sooner, with premature
pharmacogenetic testing. 

While this may seem niche or a worry far from many, this
phenomena can be seen in drugs that are much more common
than one may think. Warfarin (or Coumadin) is one of the most
widely prescribed blood-thinning drugs in the world to treat and
prevent thromboembolisms, or in other terms, blood clots that
form and block blood flow, as well as break off and travel to block
blood flow elsewhere. Warfarin is an anticoagulant that decreases
the clotting ability of the blood [2]. As of a 2025 report, Warfarin
prescriptions account for approximately eight million
prescriptions in the United States annually [3]. 

Warfarin works by antagonizing vitamin K. In the human body, the
gene, VKORC1 is a necessary enzyme for activating vitamin K.
Warfarin, through its antagonist mechanism, inhibits VKORC1 in
order to limit the vitamin K production, which results in less
clotting factors being produced. In this way, the decrease in
clotting factors thins the blood [4]. The body responds to Warfarin
by metabolizing the drug, meaning Warfarin is broken down and
processed by the body [5]. Warfarin metabolism is primarily
mediated through the CYP2C9 gene [4].

While it is well known and common that there are external factors
that respond to Warfarin dosing and treatment such as age,
weight, sex, diet, etc., a significant underlying factor is the
pharmacogenetic component. The CYP2C9 and VKORC1 genes
have multiple variants within the population, making it
“polymorphic.” In other words, some individuals may have one
variant of VKORC1, while another individual may have a different
VKORC1 variant in the same population, despite the genes still
having the same function. This is where the importance of
pharmacogenetics enters the picture. These variants between the
same gene can, in actuality, drastically impact the metabolism
response by the body to Warfarin. For example, for the two

variants of CYP2C9, Warfarin metabolism is reduced by 40% in
patients with one variant and by 90% in those with the other [6].

In reality, patients with a VKORC1 or CYP2C9 variant could have
a higher anti-coagulant, or “blood-thinning” response leading to
increased bleeding. Thus, patients with CYP2C9 variants or a
VKORC1 variant require a lower dose. Both of these are
potentially dangerous responses and this is precisely an example
of why in 2007, the “US Food and Drug Administration (FDA)
required that the warfarin package insert carry information
about initial dosing based on CYP2C9 and VKORC1 testing” [7].
Pharmacogenetic testing has the ability to explore the genetic
factors in patients that may be pertinent indicators of an adverse
or varied metabolic response to certain drugs, such as Warfarin.
Having premature testing to observe variant genotypes in
patients can significantly impact the decision to prescribe or not
prescribe a specific drug to a patient. In this way,
pharmacogenetic testing contributes to the appeal and safety
that the field of personalized medicine accomplishes. In general,
it is observed that patients whose dosage was determined using
pharmacogenetic algorithms as opposed to traditional clinical
algorithms maintained therapeutic normalized blood clotting
levels more consistently. Further, comparatively, patients whose
doctor(s) used CYP2C9 and VKORC1 pharmacogenetic testing to
determine the proper warfarin dosage had a 31% lower
hospitalization rate [8]. 

It would be remiss to not acknowledge the presence of few
problems with pharmacogenetic testing. While testing can
produce successful results indicating genetic markers,
interpretation of said results will always be a viable concern [9].
This being said, a concern such as this is a risk with any form of
genetic testing, the results of which physicians are analyzing to
determine the best course of action. 
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In the context of drug metabolism, especially with Warfarin, the risk of
ignoring variable markers that could have detrimental effects on
metabolism makes pharmacogenetic testing something worth requiring
and regulating. 
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by Rhea Josyula, Biological Sciences ‘29

A staggering 20.9% of US adults suffer from chronic pain, a
condition that can significantly impact everyday activities and
quality of life [1]. Chronic pain is defined as an unpleasant sensory
experience leading to potential tissue damage that is present for
three or more months. This can span a variety of types including
neuropathic, nociceptive, inflammatory, and mechanical. In addition
to its detrimental physical effects like tissue damage, it can lead to
adverse mental health effects such as depression, suicidal
tendencies, and decreased quality of life [2]. There is a large degree
of overlap between chronic pain and stress as 12% of US individuals
report feeling high levels of both, and 28% report experiencing
moderate levels of both. These numbers are nearly double in lower
socioeconomic status populations with less than $35,000 in income
[3]. This is in part due to stressful working conditions like manual
labor, combined with decreased access to adequate food and shelter.
Without affordable and accessible healthcare solutions, the
discrepancy is further exacerbated and individuals are not able to
seek the proper care that they need.

During an acute stress response, the hypothalamic-pituitary-
adrenal (HPA) axis is activated and hormones like cortisol are
released. When this stress response is prolonged, there is a constant
release of cortisol which can lead to dysfunctions in memory,
emotional regulation, and immune function. Over time, this
dysregulation can sensitize the nervous system by lowering the
threshold for pain, which leads to ordinary, daily stimuli causing
pain sensations. These additional pain stimuli can lead back to 

chronic stress, creating a vicious cycle that patients cannot
escape. Both chronic stress and chronic pain can have
detrimental effects on the limbic system, comprising the
hippocampus, amygdala, and ventromedial prefrontal cortex [4].
Due to the comorbidity of chronic stress and pain, treatment
that targets one or the other is not sufficient in breaking patients
out of this cycle. Instead, therapies and pharmacological
treatments should focus on addressing both issues.

Despite the large scale of this problem, there is a large market
for high-cost pharmacological treatments and a lack of
affordable and accessible treatments, especially for individuals
with lower socioeconomic status. A 2024 NHIS survey showed
that lower income individuals experience a higher incidence of
chronic pain and stress and are overprescribed strong
medications like opioids compared to higher income groups [5].
This disparity is largely due to the greater degree of physical job
strain, which leads to a greater incidence of pain and stress.
These individuals in turn have limited access to specialized care
or financial aid. This limits the alternative care treatments
available to these individuals, leading to an overprescription of
the cheaper solution: opioids [6]. Overprescribing opioids,
however, can lead to a dangerous cycle of addiction and long-
term dependency. In contrast, higher income groups do not
experience great financial burdens and have the ease of access
for non-invasive treatments like yoga and meditation.

Due to the strong tie between socioeconomic status and access
to proper care, it is critical to consider and devise therapies that
are both cost-effective and widely accessible. One such therapy
is music therapy, which can directly target the neurological
mechanisms underlying chronic pain and chronic stress. Studies
have shown that exposure to music can increase the rate of
neurogenesis in the hippocampus, the memory center of the
brain that is often damaged from increased cortisol levels.
Additional research suggests that listening to music increases
cerebral plasticity which offers promise in improving pain and
healing brain damage [7]. Simultaneously, amygdala activity is
dampened which leads to increased regulation of the release of
stress hormones and a decrease in stress levels [8]. Music
therapy is currently being used in the treatment of Alzheimer’s
disease and to enhance brain development in children, showing
its promise in neurological development and treatment across
age groups and populations [9, 10]. Additionally, without a need
for prescriptions and its low-cost community led nature, it is
applicable to lower-income populations looking for easy access
and affordable treatments. By bringing the community together
to produce and enjoy music, the quality of life of these
individuals will simultaneously increase, decreasing their stress
levels.

This multifaceted issue requires a multifaceted solution and it is
critical to also increase education for both providers and
patients about the value and accessibility of alternative therapies
such as music therapy. Increasing awareness can reduce the
stigma and increase the acceptance and credibility surrounding Artwork by Sandy Kong
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non-pharmacological options and creative solutions. For providers,
this would look like incorporating music therapy into curriculums
and training physicians on the importance and effectiveness of this
solution. On the other hand, community health workers should be
aware and educated on the neuroscience behind music therapy and
be encouraged to recommend this therapy form to patients.
Though this therapy form is low-cost, costs would further decrease
if insurance companies were exposed to this therapy form and
encouraged to cover it in healthcare plans for chronic diseases. By
improving education at both the provider and community levels,
and further decreasing cost of treatment, we can promote this
equitable and targeted approach to chronic diseases. While this
solution alone will not bridge this access gap, it has promise in
devising forms of care that are more equitable and holistic.
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by Sophie Rinzler, Health Care Policy ‘29

Health policy discourse in the United States has long centered on
insurance expansion as the primary mechanism for improving
access to care. From the Affordable Care Act to Medicaid
expansion initiatives, coverage rates are often treated as the
central metric of progress. Yet obtaining insurance does not
automatically translate into meaningful access. A growing body of
evidence suggests that health insurance literacy – the ability to
find, evaluate, select, and effectively use health insurance
coverage – plays a critical and underrecognized role in shaping
health behaviors, financial outcomes, and inequities in care.

Health insurance literacy extends beyond general health literacy.
General health literacy refers to the ability to obtain, process, and
understand basic health information needed to make appropriate
health decisions. It encompasses understanding core insurance
concepts such as premiums (monthly payments), deductibles
(what patients must pay before coverage begins), and provider
networks (which doctors and hospitals are covered). It also
involves applying that knowledge in real-world decision-making
contexts, including selecting plans during open enrollment and
navigating care after enrollment. In a system characterized by
plan variation and administrative complexity, these competencies
are not trivial.

Empirical evidence demonstrates that insurance literacy is
associated with measurable differences in health-seeking
behavior. Individuals with lower health insurance literacy are
significantly more likely to delay or forego medical care because
of perceived cost, even when insured [1]. They also experienced
higher levels of financial burden from medical bills, indicating
that misunderstanding coverage structures can translate directly
into economic hardship [2]. Similarly, research indicates that
individuals with higher insurance literacy are more likely to
utilize preventive and primary care services appropriately,
suggesting that comprehension influences not only financial
outcomes but patterns of care utilization [3].

Importantly, low health insurance literacy is widespread. National
surveys indicate that only approximately one in five US adults
report high confidence in their ability to understand and use their
health insurance plan [4]. Although 75% say they understand terms
like deductible, copay, and coinsurance, 30% report difficulty
calculating out-of-pocket costs for plans they are enrolled in that
rely on those same cost-sharing mechanisms [4]. These findings
suggest that insurance literacy gaps are widespread rather than
isolated.

Disparities in insurance literacy reinforce its relevance to equity.
Evidence shows that racial and ethnic minorities, individuals with
lower educational attainment, and those with limited English
proficiency consistently score lower on measures of insurance
literacy [5]. These disparities persist even after controlling for
income, indicating that literacy is not simply a proxy for
economic disadvantage [5]. Additional research suggests low
insurance literacy is associated with challenges in selecting

and using health plans and with reduced engagement in care,
outcomes that may compound disparities tied to education and
socioeconomic status [6].

Taken together, present literature supports conceptualizing
health insurance literacy as a social determinant of health. Social
determinants are typically defined as the conditions in which
people are born, grow, work, and age that shape health outcomes
[7]. If limited understanding of insurance structures systemically
constrains access to care, increases financial vulnerability, and
disproportionately burdens marginalized communities, then it
operates similarly to other recognized determinants. 

Framing insurance literacy as a determinant shifts the analytic
focus from individual responsibility to system design. Health
insurance markets are characterized by complexity: plans that
differ in what they cover, how much patients must pay out of
pocket, and which providers are included. Individuals often
struggle to compare plan attributes even when detailed plan
information is available, particularly when decisions require
forecasting future health care use and out-of-pocket costs across
multiple possible scenarios [8]. In this context, confusion is not
evidence of individual failure and rather a predictable outcome
of the structural framework.
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Policy responses should therefore operate on two levels: literacy
enhancement and structural simplification. Targeted
educational interventions – especially plain-language materials
and brief teach-back-style counseling, alongside broader health
literacy practices – have shown promise in improving patient
understanding and confidence in carrying out needed care [9].
Community-based navigators, for example, are trained
individuals (often based in hospitals or community
organizations) who help patients enroll in insurance,
understand their benefits, and navigate care by addressing
logistical and language barriers [10]. For individuals seeking to
improve their own insurance literacy, free resources such as
hospital-based financial counseling services can provide
practical starting points. Expanding access to these tools and
integrating them into school or workplace financial literacy
programs could help build foundational competencies at scale.

However, educational interventions alone are insufficient if
underlying complexity remains unaddressed. Standardizing
terminology across plans, simplifying explanation-of-benefits
statements, improving real-time cost transparency tools, and
limiting excessive variation in benefit design could reduce
cognitive burden at the point of decision-making. Policymakers
might also consider incorporating insurance literacy metrics
into health equity assessments, formally recognizing its role in
shaping disparities.

As coverage expansion efforts continue, evaluating success
solely through enrollment statistics risks overlooking an
essential aspect of access. A patient who avoids filling a
prescription due to misunderstanding their deductible, or who
delays preventative screening out of uncertainty about cost-
sharing, remains effectively constrained by the system despite
being insured.

Health insurance literacy highlights a broader lesson for health
policy: access is not binary. It depends not only on formal
coverage status but also on the ability to translate coverage into
usable care. Recognizing insurance literacy as a social
determinant of health emphasizes how equitable policy design
must address both eligibility and comprehensibility. Coverage
may be the entry point to the system, but understanding
determines whether that entry results in meaningful care.
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Reshaping our Definition of “Diet Culture”
by Srijita Kommaraju, Global and Public Health Sciences ‘28

Artwork by Kaitlyn Toung

Diet culture is advertised as the solution to many chronic health
problems, including obesity, diabetes, and heart disease, but a lot
of research suggests it can actually increase the rates of chronic
disease instead of preventing it. But how can dieting, a
phenomenon so glorified in society, actually be harmful to human
health? 

By pushing repeated dieting, glorifying thinness, and normalizing
judgment of larger bodies, diet culture creates conditions that
work against long‐term health. A key problem with diet culture is
weight cycling, or “yo‐yo dieting.” People are told that intentional
weight loss is good for health, but most people who lose weight
through restrictive dieting end up regaining it, often more than
they lost in the first place [1]. This pattern of losing and regaining
is not just frustrating; it is linked to higher risk of type 2 diabetes
and other cardiometabolic problems [2]. 

A meta‐analysis by Kakinami et al found that people whose weight
went up and down over time had a significantly higher chance of
developing type 2 diabetes than people whose weight stayed more
stable, even after controlling for their starting BMI [3]. In that

sense, constantly going on and off of diets may be more damaging
than staying at a higher but steady weight [3].

Diet culture also harms health through weight stigma. In a society
that rewards thinness as proof of discipline and good health,
people who have larger body types are often blamed and shamed
for their size. This kind of stigma acts as a chronic stressor that
causes physical impairments on the body over time [4]. A study of
U.S. adults showed that people who reported being discriminated
against because of their weight were about twice as likely to have
high allostatic load compared to those who did not report
weight‐based discrimination. [5] Allostatic load is a measure of
“wear and tear” across multiple organ systems, including blood
pressure, cholesterol, blood sugar, and inflammation. Higher
scores indicate that bodies are working harder just to maintain
basic functions [5]. This link between weight stigma and allostatic
load stayed constant even after controlling for BMI and other types
of discrimination, which suggests that the experience of being
judged for weight adds its own biological strain [3]. 

This constant stress shows up in the body’s physiology. When
someone is repeatedly exposed to stigma, their stress response
systems are more likely to stay activated. Over time, this can lead
to elevated cortisol and more abdominal fat, which are both tied to
diabetes and cardiovascular disease [6]. 

Diet culture also shapes behavior in harmful ways. Individuals who
use negative language regarding healthy eating assume that shame
and fear will push people toward “better” choices, but research
suggests that this stigma actually leads to more disordered eating
and less consistent self‐care [2]. People who experience weight
stigma report more binge eating, emotional eating, and avoidance
of exercise [7]. This cycle of strict dieting, feelings of failure, and
then overeating is exactly the kind of pattern that ruins a person’s
relationship with food [7]. 

On top of that, diet culture affects how and whether people
interact with the healthcare system [8]. Many larger patients avoid
medical appointments because they are afraid of being judged or
having every concern blamed on their size. This avoidance means
conditions like diabetes or high blood pressure may be caught
later, when they are harder to manage [8]. For those who do go to
the doctor, repeated experiences of bias and dismissal can make it
hard to trust providers and get the treatment they deserve. 

Overall, these patterns show that diet culture’s focus on thinness
and weight loss can increase chronic disease risk in several ways.
Therefore, many public health and medical scholars argue for
weight‐inclusive, behavior‐focused alternatives. Instead of making
weight loss the primary goal, these approaches focus on
sustainable habits, like flexible eating, active, enjoyable movement,
adequate sleep, and stress reducers. They also treat weight stigma
itself as a health issue, by emphasizing respectful,
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nonjudgmental care so that people feel safe seeking help. Early
research suggests that these models can not only improve
metabolic markers, but also mental well‐being. 

If the goal is truly to prevent chronic disease, then it is important
to consider these factors, and for society to start shifting away
from traditional diet culture and its obsession with thinness.
Incorporating more weight‐inclusive, behavior‐centered care is
not just kinder, but instrumental to the longitudinal health of a
patient. 
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Survived, But at What Cost? 
by Victoria Wroblewski, Applied Economics and Managment ‘28

A single mother, struggling to take care of her children, paying
rent and medical bills recently opens her pay check to missing
money. She was punished for needing medical care. Is it fair for
people to involuntarily lose part of their paycheck for getting sick?
Right now, most hospitals or debt collectors in several states
across the U.S. can go to court and legally take money directly from
someone’s paycheck if they do not sufficiently pay their medical
bills. This is wage garnishment, a mandatory and involuntary
deduction from wages, commissions, or bonuses. 

Thousands of Americans face the consequences of wage
garnishment because of unpaid medical bills. Under the Trump
Administration, this number is rising as a consequence of growing
health care costs, gaps in insurance coverage, and lack of
healthcare accessibility due to high deductibles. In fact, medical
debt is a pressing issue that is causing over 550,000 people to file
for bankruptcy each year. 66.5% of people who file for bankruptcy
blame medical bills as the primary cause [1]. It is becoming more
difficult to pay off medical debt while also balancing economic
fluctuations and inflammatory prices worldwide. This forceful
action leaves individuals stranded and unable to prioritize basic
human needs, utilities, or their own lives. 

Many patients are being targeted erroneously. Such errors have
the potential to pivot someone’s life for the worse and force
innocent individuals to face the burden of a significant loss of
income, creating financial instability. This was the case for Nicole
Silva who received a medical bill for an ambulance that was
necessary for the survival of her daughter. She is a preschool
teacher with six children, already facing large costs for taking care
of her family. Upon a life-threatening incident that required
ambulance assistance, she faced wage garnishment from a $3,000
bill. It was inaccurately sent to her family, since Medicaid was
supposed to cover the costs. However, upon challenging the bill in
court, the case ruled that $500 per month be taken directly out of
her paycheck. For households managing tight budgets, facing wage
garnishment makes it difficult to pay off expenses that sustain
daily activities. Consequently, Silva’s electricity was turned off
from inability to pay, not only making life difficult in the moment,
but this also made the family fear asking for help from medical
services in the future [2]. It is becoming evident that many
Americans are hesitant to seek medical care because they fear the
financial consequences. Specifically, 45% of the American public is
concerned that a major health event could result in personal
bankruptcy, sacrificing their health [3]. 

In response, state legislators in eight states, notably Colorado and
Michigan, are proposing new laws to limit the impact of wage
garnishment and eventually eliminate it completely. Colorado
taking part in this action is significant because over 14,000 wage
garnishment requests have been approved annually for several
years. Now, the Colorado legislature is implementing a 4% price
ceiling to prevent payment plans from exceeding garnishment of 
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further weekly net income [4]. Michigan similarly aims to reduce
medical debt, the number one cause of bankruptcy in the state,R
by prohibiting wage garnishment for those that qualify for
financial assistance and prohibits denying or requiring payment
before providing emergency services due to outstanding medical
debt [5]. This regulates aggressive and unjust collection practices
while simultaneously providing debt relief measures. 

Healthcare systems today have a reputation for prioritizing debt
collections and financial due diligence over human dignity. While
states are heading in the right direction and fighting to protect
families that hope to seek medical care without fear of long-term
financial consequences, Silva’s story emphasizes how important it
is for this change to be made. Wage garnishment can truly have a
devastating impact on a family’s financial reality. 
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Lung cancer remains the leading cause of cancer-related death
worldwide. While its rapid growth contributes to its severity, an
equally important factor is its ability to evade the immune system.
Rather than escaping detection by chance, lung tumors actively
suppress immune responses that would normally identify and
destroy them. This ability to “turn off” the immune system allows
cancer to persist and spread. As a result, understanding and
reversing immune suppression has become a central goal in
modern oncology. One promising strategy is neoadjuvant
immunotherapy, which involves using immune checkpoint
inhibitors before surgical tumor removal. By intervening early,
this approach aims not only to shrink tumors but also to retrain
the immune system to recognize and fight cancer over the long
term.

Immune Suppression in Lung Cancer
Under normal conditions, the immune system plays a critical role
in detecting abnormal cells. CD8⁺ T cells, in particular, are
responsible for recognizing and killing cancerous cells by
identifying unusual proteins, or antigens, on their surface. Lung
cancer, however, can often disrupt this process.

A key mechanism of “immune evasion” involves the interaction
between two molecules: PD-1, found on T cells, and PD-L1,
expressed by many tumor cells. When PD-L1 binds to PD-1, it
sends an inhibitory signal that reduces T cell activity. This signal
limits the ability of T cells to multiply, produce signaling
molecules, and carry out their cytotoxic functions, effectively
shutting down the immune response [1]. Over time, repeated
exposure to tumor antigens can push T cells into a state known as
exhaustion, in which they become less effective at responding to
threats. This exhausted state is reinforced by long-lasting changes
in gene regulation, including modifications that increase PD-1
expression and maintain immune suppression [2].

To overcome this, researchers have developed immune
checkpoint inhibitors, a class of drugs designed to block these
inhibitory signals. Nivolumab (Opdivo) is one such therapy that
targets the PD-1 receptor. By binding to PD-1, it prevents
interaction with PD-L1 and restores T cell activity [3]. Once
reactivated, T cells can expand in number and regain their ability
to kill tumor cells. Interestingly, tumors with a high number of
genetic mutations tend to respond better to this treatment, likely
because they produce more abnormal proteins that the immune
system can recognize [4]. Clinical evidence supports the
effectiveness of this approach. In patients with advanced non-
small cell lung cancer, nivolumab has been shown to improve
overall survival compared to traditional chemotherapy. Long-term
follow-up studies demonstrate that some patients experience
durable responses, remaining alive for years after treatment
begins [5]. These findings highlight the potential of
immunotherapy to produce lasting benefits.

by Abigail Chang, Global and Public Health Sciences ‘26

Rationale for Neoadjuvant Treatment
While immunotherapy has shown success in advanced disease,
there is growing interest in using it earlier in treatment.
Neoadjuvant immunotherapy, given before surgery, offers several
important advantages. When the tumor is still present, it serves as
a rich source of antigens, allowing the immune system to mount a
broader and more effective response. This exposure helps
generate T cells that are specifically trained to recognize the
tumor.

Importantly, these activated T cells can persist even after the
tumor is surgically removed. This creates a form of immune
memory that enables the body to detect and eliminate any
remaining cancer cells, including those that may have spread but
are too small to detect. In this way, immunotherapy complements 
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surgery by addressing disease that cannot be seen through
imaging or pathology. The success of neoadjuvant treatment is
often measured using major pathological response (MPS), defined
as 10 percent or less viable tumor remaining after therapy. This
measure has emerged as a strong predictor of long-term survival
in lung cancer patients [6]. Studies have shown that neoadjuvant
PD-1 blockade significantly increases rates of major pathological
response compared to traditional approaches [7].

Compared to chemotherapy, immunotherapy also offers a
different side effect profile. Chemotherapy targets rapidly
dividing cells, which can lead to damage in healthy tissues such as
bone marrow, the digestive tract, and hair follicles. This results in
well-known side effects like fatigue, nausea, and hair loss. In
contrast, checkpoint inhibitors work by enhancing the body’s
natural immune response rather than directly killing cells. As a
result, patients often experience fewer severe side effects (adverse
effects). However, because these therapies activate the immune
system, they can sometimes cause immune-related side effects
that require careful monitoring and management [5].

Future Directions
Despite its promise, immunotherapy is not effective for all
patients. Some tumors are resistant from the outset, while others
develop resistance over time. In addition, immune-related side
effects remain an important consideration. Ongoing research is
focused on identifying biomarkers that can predict which patients
are most likely to benefit, optimizing treatment timing and
duration, and developing combination therapies that improve
outcomes.

Ultimately, the goal is to create personalized immunotherapy
treatment regimes that maximize effectiveness while minimizing
adverse effects (AEs). Neoadjuvant immunotherapy represents a
critical step toward this vision by integrating immune-based
treatment into earlier stages of disease. Already, immunotherapy
has transformed cancer care, shifting the focus towards training
the immune system as a central component of treatment. 
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I. Introduction.
There’s an age-old adage that goes something like “a new AI
development a day, keeps future doctors away.” In a recent episode
of Peter Diamandis’ Moonshots podcast, Elon Musk boldly claimed
that attending medical school three years from now is “pointless,”
implying that artificial intelligence will soon eclipse the need for
human physicians. As an undergraduate aspiring to attend medical
school, I found this rather concerning. So, I thought I would do my
due diligence as a pre-med writer for this journal and investigate
the claim myself. Is a future career in medicine truly “pointless”?

II. Current AI Capabilities.
The impact of artificial intelligence on healthcare is undeniable.
Today, AI systems can interpret radiologic images with near-
expert accuracy, flag subtle abnormalities in pathology slides,
predict patient deterioration through continuous vital-sign
monitoring, and optimize treatment pathways using vast datasets
that exceed human cognitive capacity [1]. Machine-learning models
already assist in cancer detection, cardiac risk stratification, and
population-level disease forecasting.

AI excels at identifying patterns before disease manifests, tailoring
interventions to individual risk profiles, and providing patients
with data-driven insights. Yet, medicine has never been solely
about pattern recognition [2]. 

In the past few decades, as telehealth gained popularity, people
feared it would completely alter the nature of medicine: in-person
visits would cease, and virtual visits would become the norm. While
telehealth has expanded access to healthcare for underrepresented
or at-risk groups, reduced unnecessary emergency room visits,
and saved patients time and money, it has not prevented
physicians from providing traditional care.

Studies have shown that certain telehealth visits may be
insufficient. For instance, in situations such as a patient’s first visit
to a physician, a visit that requires conversational nuance from the
physician, or a hands-on clinical assessment, telehealth is
considered inappropriate [3]. But even more than “hands-on”
clinical assessment, just plain and simple physical observation is a
tenet of standard medical practice. In “The power of observation in
clinical medicine”, Dr. Fabrizia Faustinella shares a case in which a
patient complained of fatigue, weight loss, and abdominal pain [4].
The possible sources of these ailments are wide-ranging. Dr.
Faustinella diagnosed the patient with adrenal insufficiency. What
led her to this conclusion? Her first clue was hyperpigmentation in
the patient’s knuckles.

Furthermore, researchers conducted an observational study
examining how findings from the physical examination influenced
the course of patient care [5]. After reviewing one hundred cases,
they found that twenty-six patients had pivotal findings. Seven of
these were classified as Class I findings, meaning they were critical
observations that directly affected diagnosis or management. 

“To be or not to be a doctor”
by Mary Wall, Human Biology, Health, and Society ‘28

These examples illustrate that what clinicians directly observe
informs how they apply their clinical knowledge to each patient.

III. Role of a Physician
In What Does It Mean to Be a Physician?, Dr. Thomas Schwenk
describes medicine as the unification of science and humanism for
the benefit of patients [6]. Artificial intelligence is extraordinarily
well-suited for the scientific half of that equation. But humanism,
which involves moral judgment, empathy, trust, and responsibility,
cannot be automated [7]. 

Medicine is not practiced in controlled environments with perfect
inputs. Patients are complex, frightened, inconsistent, and often
present ambiguously. They withhold information. They contradict
themselves. Identifying the most accurate intervention does not
always answer whether or how it should be applied [8]. 

It is also worth remembering that the foundational sciences that
pre-medical students study, such as chemistry, biology, and
physics, are the very disciplines that enable these technological
advances. AI does not emerge in isolation; it is built, trained,
validated, and constrained by human expertise. If humans are the
architects of artificial intelligence, they must remain stewards of
its use.

This is especially true in a field where the stakes are existential. In
standard consumer technology, failure is inconvenient. In
medicine, failure can be fatal [9]. Regulatory frameworks such as
FDA approval, malpractice liability, and ethical oversight exist
precisely because healthcare demands accountability [10]. 
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“TO BE OR NOT TO BE A DOCTOR”

When things go wrong, as they inevitably will, patients want a
responsible, well-trained professional, not a black-box system, to
be accountable for decisions made [11]. 

Consider this: would you feel comfortable boarding a pilotless
commercial flight? Even if autonomous systems outperform
humans under ideal conditions, most of us still want a trained
pilot in the cockpit when turbulence hits. Medicine is no different
[12]. 

IV. Conclusion
The future of healthcare is not physician versus AI. It is physicians
with AI. Artificial intelligence can take over routine tasks such as
charting and data analysis, allowing physicians to devote their
time to clinical judgment, patient communication, and the
uniquely human aspects of care that technology cannot replace.
Far from making doctors obsolete, AI will raise expectations for
what physicians must be able to do [13]. 

In fact, this may be the most exciting time in history to pursue
medicine. We are on the cusp of curing diseases once thought
untreatable, personalizing treatments with unprecedented
precision, and shifting healthcare from reactive to preventive [14].
So to the pre-meds enduring the pain that is Cornell chemistry
and wondering if their effort will matter, don’t fret. As long as
people care deeply about their health and that of those they love,
there will be a need for thoughtful, compassionate, and well-
trained physicians.
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by Max Turtz, Biology and Society ‘28

Overcoming Peanut Allergies: Oral Immunotherapy
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Growing up with a peanut allergy profoundly shaped my life long
before I understood science. At three years old, after my mother
ate a peanut butter cookie and kissed me, I broke out in hives.
From that moment on, vigilance became routine. I sat at a
separate allergen-free table in elementary school, read every food
label for cross-contamination, and carried an EpiPen in case of
accidental exposure. Annual skin and blood tests initially showed
persistently high sensitivity levels. However, by middle school, my
levels began to decline, and I eventually began oral
immunotherapy (OIT), consuming tiny but increasing doses of
peanut powder mixed into chocolate pudding under hospital
supervision. Over the course of a year, I reached a maintenance
dose of eating eight peanuts a day indefinitely. After two years at
this level, I passed a challenge where I consumed three times my
maintenance dose with no reaction, effectively ending my allergy.
This personal journey illustrates the transformative potential of
OIT for individuals with peanut allergies and highlights the
importance of research to guide its safe implementation. 

Peanut allergies affect approximately 1–2% of children in the
United States and are a leading cause of food-induced anaphylaxis,
contributing to significant anxiety and public health burden [1].
Reactions can range from mild symptoms, such as hives, to life-
threatening systemic responses that require immediate
epinephrine administration, such as anaphylactic shock that
causes immense breathing difficulty [2]. Historically, allergy
management has relied on avoidance of peanut-containing foods
and readiness to respond to accidental exposures. While this
approach can prevent harm, it places a substantial and ongoing
burden on patients and their families. Avoidance is complicated
not only by high-risk environments like schools, but also by
broader challenges such as inconsistent food labeling, cross-
contamination during food preparation, and limited public
understanding of allergy severity. Dining out, traveling, and
navigating social situations further increase uncertainty, as
individuals often have little control over ingredients or
preparation methods. Together, these factors make strict
avoidance difficult to sustain and contribute to significant stress.
 
Oral immunotherapy has emerged as a promising intervention to
increase tolerance to peanut protein through gradual, medically
supervised exposure [3]. Randomized, controlled trials indicate
that OIT can significantly increase the threshold of peanut protein
tolerated by patients, thereby reducing the risk of severe reactions
after accidental ingestion [2]. Evidence further suggests that
children undergoing OIT experience improved quality of life, with
greater confidence in consuming potentially cross-contaminated
foods and participating in social activities [4].

Despite its promises, OIT carries risks. Adverse events, including
gastrointestinal symptoms and systemic allergic reactions, are
more frequent in OIT-treated patients than in controls,
occasionally requiring epinephrine administration [5]. Long-term
safety remains an area of active investigation, as do optimal dosing
protocols and strategies to maintain adherence over time. 

Additionally, accessibility challenges exist. OIT is primarily
offered in specialized clinics, with geographic and economic
barriers limiting widespread availability. Disparities in access may
prevent some populations from benefiting from this potentially
life-changing intervention [2, 3].

Emerging research explores strategies to mitigate these
limitations. Adjunct therapies, which combine with OIT, have
shown promise in reducing adverse events and accelerating
desensitization [3]. Early initiation in childhood also appears to
increase the likelihood of sustained tolerance, highlighting the
importance of timely intervention [6]. Additionally, efforts to train
primary care providers in administering OIT protocols aim to
broaden access and reduce disparities [5]. 

In conclusion, oral immunotherapy represents a transformative
approach to managing peanut allergies, offering the potential to
improve both safety and quality of life. While my personal
experience demonstrates the freedom and confidence OIT can
provide, research is essential to define its efficacy, long-term
safety, and accessibility. Continued investigation will guide
evidence-based protocols, improve patient outcomes, and
ultimately expand the reach of OIT to children and families
affected by peanut allergies.
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image recognition tasks by automatically learning hierarchical
feature representations directly from raw pixel data, eliminating
the need for the extensive manual feature engineering required by
traditional machine learning approaches [2]. This capacity to
process complex medical images, such as CT scans, MRIs, and
radiographs, with minimal preprocessing, has made deep learning
dominant in AI-assisted diagnostics.

Despite the technical promise of AI in radiology, its adoption is
shaped in large part by the attitudes of the medical professionals
who would work alongside these systems. A survey of French
radiologists spanning residents, public hospital, and private
practice settings found that only a small proportion had
integrated any AI solution into their daily workflow, suggesting
the field is still in its early stages [3]. Notably, residents responded
to the survey at twice the rate of senior radiologists, reflecting
greater engagement among younger practitioners, a pattern
consistent with the broader trend of newer generations being
more receptive to AI's transformative potential. Nevertheless,
nearly all respondents indicated they would attend dedicated AI
training if made available to them, and a majority expressed
willingness to pursue technically advanced coursework covering
programming and neural network training. Radiologists
overwhelmingly agreed that foundational AI education should be
incorporated into medical school curricula, a view reflected in
subsequent policy changes mandating AI workshops for radiology
residents in France [3]. Despite media claims, a survey showed
that medical students are not concerned that AI will replace
radiologists [4]. Instead, they recognize AI’s potential applications
and broader implications for radiology and medicine. Given this
awareness, radiology as a field should take a proactive role in
educating students about emerging AI technologies and their
integration into clinical practice.

The deployment of AI in clinical radiology raises important ethical
and regulatory questions that must be addressed before
widespread adoption can be considered responsible. Existing
regulatory frameworks in both Europe and the United States were
largely designed for traditional medical devices and may not
adequately address the unique properties of AI systems, most
notably their capacity to learn and change over time following
deployment [5]. In the European Union, AI-based diagnostic tools
fall under the Medical Device Regulation, while in the United
States, they are subject to oversight by the Food and Drug
Administration (FDA). Both frameworks require evidence of safety
and efficacy, but differ in their approaches to post-market
surveillance and the handling of algorithmic updates. Beyond
regulation, the ethical dimensions of AI in radiology are
considerable. Questions of accountability when AI-assisted
diagnoses prove incorrect, the potential for algorithmic bias to
produce disparate outcomes across patient populations, and the
protection of patient data used in model training all require
careful consideration [5]. In emergency radiology specifically,
where diagnostic errors can carry immediate and severe
consequences, these concerns are particularly pressing.
  

Will AI Replace Radiologists?

The integration of artificial intelligence (AI) into emergency
radiology represents one of the most significant shifts in modern
diagnostic medicine. As emergency departments face increasing
pressures from high patient volumes, time-sensitive diagnoses,
and limited specialist availability, AI tools have emerged as
promising technologies that can enhance the capabilities of
radiologists and improve patient outcomes. This article explores
the current applications of AI in emergency radiology, the opinions
of medical professionals and trainees toward these technologies,
the ethical and regulatory frameworks governing their use, and the
technical foundations that make them possible.

Emergency radiology encompasses some of the most urgent and
high-stakes diagnostic scenarios in medicine, including the
detection of intracranial hemorrhage, pulmonary embolism, aortic
dissection, and traumatic injuries [1]. By automatically flagging
critical findings and prioritizing urgent cases for radiologist
review, AI algorithms can help ensure that life-threatening
conditions are not delayed behind lower-acuity cases. Beyond
triage, AI has shown promise in the automated detection of
specific pathologies. Computer-aided detection systems can spot
brain bleeds on CT scans, pneumothorax on chest X-rays, and
fractures on bone images, often matching or even exceeding
human performance under time pressure. Increasingly, such tools
are being deployed as “safety nets” designed not to replace
radiologists, but to reduce the rate of missed diagnoses in high-
volume, time-constrained environments [1]. The potential to
curtail diagnostic errors in emergency settings carries profound
implications for patient safety and outcomes.

The technological engine driving most contemporary AI
applications in radiology is deep learning, a subfield of machine
learning based on multilayered artificial neural networks.
Convolutional neural networks (CNNs), in particular, excel at
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Artificial intelligence holds considerable promise for transforming
emergency radiology by enhancing diagnostic speed, reducing
missed findings, and optimizing radiologist workflows. However,
realizing this potential requires navigating substantive challenges,
including the concerns of practicing radiologists, the preparation
of future physicians, and the establishment of robust ethical and
regulatory safeguards. A collaborative approach, one that centers
the radiologist as an informed and empowered user of AI tools, will
be essential to ensuring that these technologies ultimately improve
the quality of emergency care.
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Uncovering the Mystical Treatment of Deep Brain
Stimulation

According to recent estimates, there are more than 1 million
Parkinson’s patients in the United States, and over 90,000 new
diagnoses are made each year [1]. Furthermore, Parkinson’s
disease can permeate nearly all aspects of a person’s life. For
example, many Parkinson’s patients experience muscle tremors –
leading to poor motor control – and atypical (e.g. slurred, soft, and
muffled) speech – leading to difficulties communicating with
friends and family [2]. Furthermore, many patients experience
psychosocial and psychophysical comorbidities, such as anxiety
and sensory deficiencies, respectively [2]. Moreover, in a study
including almost 50,000 participants, researchers found that ten-
year mortality rates (i.e. the chance of dying in the next ten years)
were more than twice as high amongst Parkinson’s patients
compared to match (i.e. same age and same sex) control
participants, with the leading cause of death amongst Parkinson’s
patients being nervous system disease [3]. Thus, there is a serious
need for effective treatments and interventions geared at reducing
the symptoms and progression of Parkinson’s Disease. But how
could such a pervasive disease be treated?

Parkinson’s Disease is characterized (at least within the scope of
this article) by a loss of dopamine-producing neurons in the
midbrain [4]. While the exact mechanism may be more complex
than described here, it is sufficient to consider dopamine to be a
neurotransmitter involved in directing motor movements, and
therefore, the lack of dopamine production in the midbrain yields
motor irregularities. Dopamine also plays a critical role as the
chemical messenger of the mesolimbocortical system, which
modulates reward preferences and is likely heavily involved in
mood regulation [5]. This provides a mechanistic basis for the
psychological impacts of Parkinson’s Disease.

Given that Parkinson’s patients seem to suffer from dopamine
insufficiencies, it is no surprise that the most common treatment
is Carbidopa-levodopa (e.g. Sinemet), with levodopa being a
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chemical that is converted to dopamine upon reaching the brain,
and carbidopa being a chemical that helps the levodopa reach its
target cells [6]. While the drug is quite effective, many patients
experience unpleasant side effects, ranging from nausea and
fatigue to dyskinesias and hallucinations [7]. Thus, alternative
interventions would be beneficial in order to treat patients who
either (1) cannot tolerate levodopa, (2) experience unpleasant side
effects from the drug, or (3) do not show drug-attributed
improvements in their condition, symptoms, or progression. 

One exciting alternative intervention for Parkinson’s Disease is
known as Deep Brain Stimulation (DBS). DBS involves a surgeon
placing thin metal wires in the brain which send electrical
impulses through target neurons to control motor movements [8].
While the exact mechanistic details of DBS are still being debated,
the procedure has shown great promise as an effective
Parkinson’s intervention. For example, Benabid (2003) provided
evidence to support the claim that DBS may be as effective as
levodopa in improving Parkinson’s-related muscle tremors, while
avoiding many of the drug’s disadvantageous side effects [9]. 

Mechanistically, Benadbid (2003) claimed that DBS disrupts the
abnormal neural messages associated with Parkinson’s disease,
thereby mimicking levodopa’s net effect on the brain [9].
Furthermore, according to Volkman (2004), DBS increases neural
metabolism and cerebral blood flow, thereby improving synaptic
functioning [10]. Shockingly, Alam et. al (2025) recently provided
strong evidence supporting the notion that DBS may even be an
effective intervention for treating Alzheimer’s Disease (which has
been thought to involve generalized plaque build-up in the brain,
rather than targeted death of dopamine neurons), suggesting that
Alzheimer’s Disease’s mechanistic properties may be even more
complex than previous research had suggested [11]. 

While the mechanism of DBS is somewhat unclear, results of
clinical trials seem to support its impressive efficacy [8, 11]. But
where can we go from here?

I believe that the parallel development of sensitive fMRI analysis
tools may provide an opportunity to improve upon current DBS
procedures. Neuropsychological researchers should aim to
localize subregions of the mesencephalon that seem to be
responsible for Parkinson’s symptoms. Specifically, studies should
be run that correlate functional deficiencies in the Parkinson’s-
affected brain with specific symptoms. Thus, different Parkinson’s
patients who present different symptoms may receive DBS
interventions that specifically target their area of deficiency and
thereby (presumably) yield more consistent improvements in
clinical condition. While fMRI does not have the resolution to
track dopamine signaling per se, I do not think that such an ability
is necessary or even particularly constructive.

MRI will track macroscopic (activational, as operationalized by
Blood Oxygen Level Dependent contrasts) deficiencies in brain 
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functioning due to Parkinson’s disease, which is what DBS aims to
treat. Thus, I believe that fMRI-based research on Parkinson’s
patients is an important future avenue for improving DBS
treatments. 

While Parkinson’s Disease is an increasingly prevalent
neurodegenerative disorder in the United States, recent
improvements in interventional treatments such as DBS and
research techniques, such as fMRI, provide a reason for optimism,
as together, they provide a very promising treatment avenue.

UNCOVERING THE MYSTICAL TREATMENT OF DEEP BRAIN STIMULATION
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In a rapidly modernizing world, for the vast majority, the
digitalization of blood glucose monitors has led to much better
outcomes for diabetes patients. Particularly because it has allowed
for the automated tracking of insulin injections and a reduction of
needle usage. However, it has also left behind many who are unable
to switch to digital devices. Reliance solely on online technology
creates a gap in access to healthcare, especially for aging or lower-
income communities, where the prevalence of disease is already
higher. A stable wi-fi connection, electricity to charge a phone or
laptop, and the ability to use handheld technology all create
obstacles in prospective patients’ access to new devices. 

While this is not a major issue today, as older manual methods
begin to get phased out and widespread implementation occurs, it
will become increasingly difficult for vulnerable elderly populations
to keep up. Without further interventions by public health
representatives and care providers, disparities in access could
widen to the point of leaving behind those who are not provided
with the initiatives and step-by-step procedures needed for
effective integration.

The efficacy of continuous glucose monitors as opposed to the
original methods of pricking and test strips is widely praised, and a
research study found that both blood glucose levels and BMIs in 
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individuals with type 2 diabetes improved when using home
monitors, and symptoms were managed much better when
compared with pre-monitor regulation [1]. However, while
monitors sound ideal in theory, their high costs and reliance on
digital literacy build barriers faced most greatly by those who
need this life-saving care the most. As one study expanding on
both benefits and challenges states: “age-related comorbidities,
especially cognitive and physical decline, can make technology use
difficult in older adults,” and these are the individuals facing the
greatest burden of the diabetes disease [2]. With app interfaces
that rely on touchscreen handling, specific language settings, and
small, hard-to-read buttons, many are left with progress that is
inaccessible to them without full outside assistance. These recent
shifts have left those without children or caretakers who can
facilitate usage completely helpless.

In addition to the limitations that arise with unequal broadband
capability across the United States is the ability to afford the utility
at all. The cost of smartphones that can run individualized
applications that most new monitors utilize, the cost of a phone
plan, and most notably, the cost of monitors range from hundreds
to thousands of dollars. Depending on the frequency of insulin
delivery, these become massive expenses! To those who can’t get
full insurance coverage, these prices are difficult to justify, even
with proven health benefits. This results in a continuation of
finger-pricking, not from the luxury of choice, but out of
necessity.

However, in the long term, continuous glucose monitors reduce
the healthcare burden of aging populations and provide room for
growth. A study focused on the integration of technology found
that “older people with diabetes benefit from technology in terms
of glucose management, reductions in hypoglycaemic events,
emergency department attendance and hospital admissions, and
improvement in quality of life,” [3]. This emphasizes the extent to
which new leaps in medicine have huge proven benefits for
diabetes patients. Although they require additional initiatives to
encourage long-term implementation, the rise in artificial
intelligence (AI) can fast-track the creation of educational
modules that meet people where they are. In an article published
by Science Direct on existing digital solutions, they highlight: “the
algorithm predicts the future values of glucose for 1 hour ahead…
send verbal (voice) or written messages,” [4]. The usage of AI here
emphasizes how algorithms can provide informed diet choices to
diabetes patients, and in this case, provide further assistance and
care to those who may be making these decisions alone otherwise.
This illustrates the importance of viewing the other side of the
influx of information that digital monitors bring, and their many
benefits.

In a survey conducted on over 3,000 diabetes patients to view
perspectives on the emerging digitalization of glucose
management, they found that the vast majority of participants
were extremely receptive to adopting new technologies and had
positive attitudes towards this shift in the management of their
disease [5]. While promising, these results exacerbate the notion
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that the success of these technologies relies most prominently on
how effectively they are made accessible to the entire population
facing disease, as they will be received well by the majority. In all
cases, the need for policies that drive equitable interventions and
the incorporation of AI to ease the switch to new technologies is
required now more than ever. With these changes in mind,
evidence across all studies shows the potential for significant
improvements to both outcomes on patient lifespans and day-to-
day glycemic control that digitalization offers.
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Dentistry is traditionally a specialty of handcraft and manual
labor, but artificial intelligence is gradually reforming this
structure. First, artificial intelligence is being utilized for
diagnostics such as tooth decay detection. Tooth decay in its early
stages have been ambiguous to detect by the human eye since its
form is not consistent or noticeable. However, artificial
intelligence-driven algorithms have been proving enhanced ability
of detecting early decay symptoms [1]. In similar terms, larger
illnesses can also be detected, such as oral cancer. One of the
largest limitations of current diagnosis is that it depends on the
eye of the dentist, which may involve biases and errors [2]. In fact,
the diagnostic error in dentistry was estimated to be around 20%,
which costs more pain and fees for the patients and also wastes
time [2]. This can be reduced through an artificial intelligence
model, which will only get better over time with more cases used
as a data set.

Another strength of artificial intelligence is its ability to swiftly
compile information and analyze data. Oftentimes, it is not easy
for dentists to make personal treatment plans on the spot since
they have to consider past medical records and the patient’s
unique context in treatment. AI can be much more efficient in
performing this and can be utilized in various subspecialties such
as orthodontics, implantology, and prosthodontics [3]. In
procedures that involve the placement of prosthetic devices like
the crown, a 3D simulation can also be created, giving the dentist a
better idea [3]. In addition to diagnostics, the ultimate benefit of
artificial intelligence can come in during the procedures.
Combined with robotic technology, AI can be used to assist highly
precise procedures like implant placement. Instead of the
approximation that is currently done, real-time measurements
can be made within the mouth and used for a more accurate
procedure [3]. Marginal errors such as the tremble of human
hands or the imperfect vision can all be solved with a mechanical
assistant.

Disadvantages also exist from utilizing AI. At the moment, AI is
costly to implement and technically unproven [4]. An increase in
the cost will naturally be reflected in the price that customers
have to pay. While theoretically perfect, AI is largely still
unreliable in its field performance, meaning that it is not a viable
option to rely on [4]. There are other problems such as legal
matters where the law is ambiguous about who is responsible for
the mistakes that AI makes [4]. Finally, it is also a question of how
AI devices can be naturally incorporated into dental offices and
become a part of the dental education for upcoming dentists. Will
there be a period where there are AI-incorporated clinics vs. fully
human clinics? 

Overall, artificial intelligence is not the most groundbreaking
change for dentistry just yet. However, given the fast development
of AI in other fields as well as its visible potential in dentistry, it is
no understatement to say that AI will eventually transform
dentistry [5]. Throughout the years, the most critical thing is to
remember that AI is a tool at the end of the day and that ethics and
patient health are of utmost importance [5]. In an attempt to
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enhance efficiency/accuracy and dentist convenience, patient
treatment must not be overlooked. The best method would be to
bring in AI’s elements slowly with natural adaptations in the clinic. 
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	Note from the Cover Artists:
	Dear Readers,
	As we near the end of both a fruitful semester and academic year, we celebrate the wonderful ideas, insights, and contributions of CHR members in bringing the publication before you to life.
	Throughout our time in CHR, we have been continuously inspired by the passion and care that define this community—the unending drive of pursuing curiosity, weaving science into stories, and opening eyes to new perspectives. Health is not a single story: it is a mosaic of lived experiences, community interactions, research discoveries, and creative expression. Intersections create insight, and each article and artwork has approached healthcare from its own thoughtful angle.
	Although this will be our final semester as Co-Presidents, we are grateful to have witnessed CHR’s tremendous growth over the years: expansion of our in-person collaborative and social events, new opportunities for involvement through the student seminar and special edition, and growth of the size and involvement of the general body, most noticeably our artists, who bring vibrancy and illumination to our ideas. We depart with full confidence in the vision and dedication of those who will carry it forward, as well as excitement for the new directions CHR will explore next. It has been an honor and privilege to lead such a driven and talented cohort, and we are grateful for all the fun memories and whimsical moments that have woven together our CHR experience and brought our community closer than ever.
	To our Writers, Editors, Artists, and Executive Board members, thank you for creating a space where healthcare passion and creativity can meet. To our graduating members, we would like to extend a special gratitude for making CHR part of your experience at Cornell. Whatever your future endeavors may be, know that we are incredibly proud of how far you’ve come and all that you will accomplish moving forward.
	On that note, we are excited to present our Spring 2026 issue. Happy reading!
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	How To Reclaim Sundays From The “Sunday Scaries”
	by Ellie Altmann, Human Biology, Health, and Society ‘28
	In other words, Sundays have become more crowded with obligations and less protected as a space for rest, reflection, or self-care. This social shift may compound the psychological pressures of anticipatory stress, helping to explain why many students feel especially anxious as the weekend winds down.
	Notably, the decline in night sleep may be particularly consequential. Research on daily stress and sleep quality suggests that stress experienced throughout the day is less predictive of disrupted sleep than stress carried into bedtime, which may reflect anticipation of the upcoming day [3]. This form of bedtime rumination appears to heighten physiological arousal and interfere with sleep quality. Although this research was conducted at a day-to-day level, it offers insight into how a recurring weekly pattern might emerge. As Sundays become increasingly filled with academic demands, extracurricular obligations, and social expectations, students may begin to feel a diminished sense of control over their time and the week ahead. This perceived loss of autonomy can intensify anticipatory worry, contributing to disrupted sleep and, in turn, greater emotional reactivity as the new week begins, making the “Sunday Scaries” feel persistent, but ultimately, breakable.
	Research suggests that the key to easing Sunday anxiety lies in regaining a sense of control and autonomy over how the day is spent. When students can choose how to structure their time, they experience higher positive affect, energy, and feelings of calm [4]. This doesn’t mean avoiding responsibilities but rather intentionally shaping Sundays to balance preparation for the week with activities that energize or restore. Engaging in meaningful leisure, such as social outings, physical activity, or mindfulness exercises, can buffer the emotional strain of these demands, reducing stress and supporting well-being [5]. This is corroborated by research showing that social interaction, relaxation, and leisure activities are linked to improved emotional health and better sleep, providing multiple pathways through which students can counteract Sunday stress and break the “Sunday Scaries” cycle [6]. At Cornell, these strategies might look like studying with friends at CTB, taking a walk around campus, practicing brief mindfulness exercises, or planning small, enjoyable events for the week ahead, turning anticipatory stress into positive anticipation.
	By intentionally combining restorative and preparatory activities, Sundays can feel less like a countdown to stress and more like a day to feel prepared and confident for the week ahead. By shifting the mindset to see the weekend as a space to tidy up loose ends, complete lingering to-dos, or recharge through enjoyable and restorative activities, students can enter Monday with a sense of accomplishment and readiness, rather than anxiety. In this way, the weekend becomes not just a pause from obligations, but an active tool for starting the week on solid footing. According to The Bangles, Sunday is a fun day; maybe it’s time we reclaim it.
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	HOW TO RECLAIM SUNDAYS FROM THE “SUNDAY SCARIES”
	The Weight of Maternal Postpartum Depression
	by Grace Liu, Human Biology, Health, and Society ‘28
	Following an arduous pregnancy, many families eagerly anticipate the birth of their child with expectations of joy and fulfillment. Yet for nearly one in five healthy mothers, this period can become isolating and overshadowed by the sadness and anxiety that result from postpartum depression (PPD). Maternal PPD, formally defined as a long-lasting depressive episode that emerges within the first few weeks after birth or up to a year later, is a leading complication of childbirth [1]. Inadequate childcare, unsupportive work environments, limited paid leave, and the sudden responsibility of caring for a new life further exacerbate the struggles. Previous studies have found that among mothers experiencing PPD, a greater workload, less job flexibility, and insufficient social support were strongly associated with higher depression scores [2].
	There are currently several medications to treat PPD, like traditional SSRI antidepressants (e.g., Zoloft) and newer postpartum-specific medications (Brexanolone and Zuranolone). However, researchers are continuing to test the efficacy of these treatments and have reached mixed conclusions. Several studies found that these medications can partially alleviate symptoms, but also noted that they can lead to adverse effects like persistent fatigue and dizziness [3]. Moreover, while medications and psychiatric care alone can help treat symptoms, they still cannot address many of the broader conditions that shape maternal mental health.
	Ultimately, women face a significant barrier to care due to stigma and insufficient awareness surrounding the disorder. The commonly held belief that mothers should feel pride and excitement after having a baby can make feelings of sadness seem abnormal and shameful. This directly discourages help-seeking even when symptoms are serious and treatable, especially when mothers internalize societal pressures and worry about being judged as unfit to care for their child [4]. A prior survey found that nearly one in three women refrained from sharing their emotions with healthcare providers out of fear of their baby being taken away [5]. Many mothers worry that expressing their emotions reflects personal shortcomings and leads others to perceive them as weak and undeserving. Far too many downplay their symptoms and suffer in silence as a result, and studies have found that up to half of women with PPD go undiagnosed [6]. Another critical issue leading many to avoid treatment is the persistent lack of awareness surrounding the disorder. Many mothers are simply unaware that their struggles are the result of a clinically recognized condition. Additionally, only 22% of those diagnosed receive mental health treatment for their condition, with much of the discrepancy due to mothers resolving to “get over” their struggles independently [6]​. Several studies have also found that insufficient knowledge among healthcare professionals surrounding PPD and a lack of mother-centered care further delayed successful treatment [5].
	History has demonstrated how redefining societal narratives can directly influence how people understand and treat mental health challenges. The “Prozac revolution” of the late 1900s, which involved mass marketing of the new antidepressant Prozac, helped reframe societal views around depression. Mass advertising and medical messaging conveyed that depression was a biological condition caused by a chemical imbalance rather than a personal failing [7]. This shift was particularly relevant to postpartum depression, as it helped reframe maternal distress as a medical condition rather than a reflection of a mother’s competence or emotional strength. While mental health was previously heavily stigmatized, this movement made it more socially acceptable to speak openly about mental health and validated the struggles of many mothers. However, it also shifted the “solution” toward taking medication rather than addressing the social and structural contributors, which continue to pose challenges today [7].
	The “Prozac revolution” is sufficient evidence that social narratives play a large role in the experiences of those struggling with mental health. While researchers continue to pursue exciting scientific innovation through drug development, it is becoming increasingly clear that we also need to focus on tackling these issues through social change: reducing stigma, increasing awareness, and expanding structural support through initiatives like expanded workplace protections, paid leave, and accessible childcare. Postpartum depression is not a personal weakness nor something that can be purely solved with medication; it is a public health issue with alarmingly high prevalence that also requires cultural change and awareness to combat.
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	THE WEIGHT OF MATERNAL POSTPARTUM DEPRESSION
	AI Crisis Lines: Risks of Algorithm-Driven Mental Care
	by Natalia Collins, Cognitive Science ‘27
	Sophie Rottenberg was only 28 years old when she decided to use ChatGPT as an avenue to treat her major depressive disorder. After months of relying on this AI-driven support, Sophie tragically died by suicide. In the time leading up to her death, Sophie confided in a chatbot named “Harry” to grapple with depressive thoughts, and on the night of her death, disclosed specific details of her planned suicide [1]. With recent improvements to AI technologies, an overwhelming number of people with mental health disorders are resorting to AI-driven therapy as opposed to professional services. Although AI-based therapy may offer significant benefits in accessibility, it also poses substantial safety risks. Furthermore, the empathetic quality of in-person interactions make human based services indispensable to mental health care.
	Recent digital health developments involving artificial intelligence, through the use of large language models (LLMs), do present options for large scale delivery for mental health services. The current ratio of psychiatrists per 100,000 people ranges from 0.0 to 14.7 by region, and this number varies primarily based on the country’s socioeconomic status. Given regional inequalities in psychiatric care, by increasing the affordability of AI applications, those from low-income households for whom a psychiatrist is unrealistic may benefit from digital mental health tools [2].
	AI-driven therapy tools also provide a unique opportunity for a personalized form of mental health care. LLMs, in drawing on diverse and comprehensive sets of data, can provide an intelligent, human-like response that is accustomed to particular struggles, or even tailored to the personality traits of its users [3]. Without other human-led mental health resources, AI may be an acceptable and tailored resource for mental health information, specifically for those from a low-resource setting.
	However, LLMs also lack the more complex social reasoning that a psychiatrist can provide. LLMs are not widely tested by human psychiatrists, and very few trials have been done on their accuracy in regards to mental health advice. Artificial intelligence reasoning still varies greatly from human reasoning skills, given psychiatrists are able to draw on their extensive education, but also their unique experiences in treatments of previous patients [3].
	Sophie’s case points to the most critical aspect of human led mental health care, and that is the relationship formed between a therapist and patient that provides a deep rooted support system [4]. AI-based mental health services were unable to appropriately respond to a crisis situation, as in the instance of Sophie’s planned suicide [5]. Given the confidentiality of the platform, there was no way to inform the people in Sophie’s life about her current condition or mental state. This is unlike human-led therapies, where immediate actions are taken to prevent serious harm to patients. In many critical cases, AI may seem to serve as a replacement for human interaction for the user themselves. “Harry” gave Sophie the illusion of a sympathetic support system in mimicking human interactions and conversational methods.
	Yet, in reality, “Harry,” like all forms of AI, had no capacity for genuine care and empathetic understanding, emotions that are critical to the development of a trusting patient-psychiatrist relationship and productive treatment plan.
	Before investing intensively into the improvement of AI mental health care, of utmost priority is the extension of human led services to low-resource regions. The care of our most vulnerable must involve human-based interaction that enables the development of a therapeutic relationship capable of responding to crisis and long term care.
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	AI CRISIS LINES: RISKS OF ALGORITHM-DRIVEN MENTAL CARE
	Shaping Policy: Systemic Gaps In Dementia Care
	by Asha Gandreti, Healthcare Policy ‘29
	Artwork by Sophia Liu
	As a result, stronger policy support is necessary to counteract this unsustainable nature of informal care.
	It is also imperative to understand that dementia care systems often fail to integrate social prescribing and other non-medical forms of intervention. Social prescribing addresses patients’ social needs by implementing community-based interventions and encouraging social connection [10]. Examples include supporting patients with exercise and fitness routines, hobbies such as art classes, advice on financial stressors, and friend groups to maintain social networks. The absence of these programs in patients’ care puts their cognitive health and emotional well-being at risk.
	The aforementioned gaps are further exacerbated by geographic and socioeconomic disparities that determine whether patients can access specialized care or supportive services. Rural populations experience reduced access to specialty care providers, pre-hospital emergency services, and local hospital services due to frequent closures [11] in comparison to urban residents. Simultaneously, minority populations also experience disparities in diagnosis, access to treatment, and caregiving resources due to linguistic barriers and a lack of culturally competent healthcare providers [12]. Structural barriers continue to exist and widely shape dementia outcomes and patient well-being as a whole.
	Addressing these systemic gaps not only requires elaborate policy reform but also an intentional focus on social support and healthcare infrastructure. It is necessary to develop an inclusive national data infrastructure that tracks dementia care access and patient outcomes. Additionally, to reduce caregiver burnout while improving patient outcomes, caregiver support necessitates expanded investment. These policies offer the opportunity to build a more equitable and effective dementia care system in a world where dementia continues to grow as a global health crisis.



	SHAPING POLICY: SYSTEMIC GAPS IN DEMENTIA CARE
	Adaptive Tools, Dignity, and Child Development
	by Autumn Tienauchariya, Psychology ‘29
	When a child with cerebral palsy steers a power wheelchair independently for the first time, something more than mobility occurs. A sense of agency takes hold — an experience of the self as capable, autonomous, and present in the world. Adaptive medical tools and assistive technologies are typically evaluated for their physical effectiveness, but a growing body of research suggests that their psychological consequences are equally profound. For children with disabilities, devices such as wheelchairs, communication aids, and customized orthoses do not merely compensate for physical limitation; they actively shape identity formation, self-esteem, and social participation during the most formative developmental years.
	Movement is how children learn they matter. A systematic review by Livingstone and Field examined power mobility outcomes — the measurable physical, cognitive, and social gains children make when given access to devices like motorized wheelchairs — for infants, children, and adolescents with mobility limitations. They found consistent evidence that early powered mobility supports not only physical independence but also cognitive exploration, social engagement, and overall quality of life [1]. Children who gain independent mobility at younger ages demonstrate improved capacity to interact with their environments, initiate social contact, and grow into kids who know they can make things happen. These findings underscore that the timing and quality of assistive device provision are not simply clinical decisions — they are, in a meaningful sense, developmental ones.
	The design of those devices matters as much as access to them. Research on 3D-printed assistive tools demonstrates that personalized devices — particularly those developed collaboratively with child users — show higher adoption rates, better functional performance, and stronger integration into school and social life [2]. When children have agency in choosing and shaping their devices, those tools become expressions of identity rather than reminders of limitation.
	But what does that independence actually do to a child on the inside? McNicholl, Desmond, and Gallagher's systematic review found that the effects run deeper than mobility or academic access — they reshape how children see themselves [3]. Across measures of competence, adaptability, and self-esteem, students using well-matched devices showed enhanced self-confidence and meaningfully improved emotional well-being. Think about what it means for a child to speak through a device for the first time, or to navigate a hallway without asking for help. The psychological record isn't just promising — it's a portrait of kids becoming more fully themselves.
	Yet these benefits aren't guaranteed. Device abandonment remains a persistent problem, and the reasons are not purely mechanical. Hocking argued that abandonment frequently stems from the psychological dissonance that arises when a device conflicts with a child's self-concept or social identity [4]. For children especially sensitive to peer perception, the visibility of a disability aid can become a source of shame rather than empowerment. Poor device fit, lack of child input in selection, and absence of peer education all
	contribute to this dynamic. The school environment is where these dynamics most visibly play out. Fernández-Batanero and colleagues found that while assistive technology significantly increases inclusion and academic accessibility, its benefits are frequently undermined by inadequate teacher training and attitudinal barriers from peers and educators [5]. Inclusive deployment is not just about providing devices — it requires trained professionals, informed classmates, and institutional cultures that treat adaptive tools as normal. When that support is absent, even sophisticated devices fail.
	These findings call for a fundamental reframing. The dominant model treats assistive technology primarily as a functional intervention — a prosthesis for a deficit. But this is incomplete. A child's wheelchair is also a statement about who they are and who they can become. Design choices like color, weight, and customization carry psychological weight that engineers and clinicians cannot afford to ignore.
	Children with disabilities don't just need devices that work. They need devices that affirm their dignity, expand their agency, and support their emergence as full participants in their own lives. Adaptive tools, at their best, are not compensation for what a child lacks. They are instruments of who a child is becoming.
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	ADAPTIVE TOOLS, DIGNITY, AND CHILD DEVELOPMENT
	How Community Workers Are Bridging Maternal Health Gaps
	Emma Davila, Global and Public Health Sciences ‘26
	According to the U.S Department of Health and Human Services, the United States has the highest maternal mortality rate among high-income countries [1]. In 2023, the maternal mortality ratio was 197 deaths per 100,000 live births globally, according to the World Health Organization [2]. It is clear that significant improvements are needed in maternal healthcare quality and access, and community health workers (CHW) may be a potential solution. CHWs are trusted, local community members who offer a uniquely personal and meaningful link between patients and access to high-quality and culturally-competent medical care [3]. In the context of maternal health care, CHWs offer a potential solution as they help bridge the gap between pregnant and postpartum women, especially disadvantaged, high-risk women, and their access to quality medical care, including prenatal care, trusted support, and comprehensible medical information. This support often appears through continuous emotional support and educational efforts that target pregnancy care, birth options, and postpartum recovery. In the United Kingdom, CHWs often take on the promotion of healthy behaviors in pregnant women and new mothers by encouraging quitting smoking, breastfeeding, safe sexual health, and physical activity [4]. On the other hand, a study with CHWs in rural Bangladesh showed that one strategy of successful CHWs in the promotion of better maternal nutrition and breastfeeding patterns was to adjust the delivery and narrative of their messages to appeal to the patient’s values and priorities, such as health of the baby, reduced medical costs, and speedy recoveries [5]. This highlights how the success of CHWs in maternal care uniquely relies on the development of trusting relationships with patients and a true understanding of their community, as both maximize patient receptiveness to educational and behavioral change efforts, increasing their health outcomes.
	Multiple studies have empirically shown the positive impact that CHWs have on maternal health markers. A study of mother-infant dyads found that participation in a program involving home visits from CHWs was significantly associated with a reduced risk of preterm birth, low birth weight, and an increase in adequate prenatal and postpartum care [6]. Furthermore, a study of Black pregnant women in Detroit found that participation in a program involving CHWs was associated with significantly lower rates of admission to the NICU and longer gestational length [7]. This study suggested the effectiveness of CHWs in mitigating racial disparities in maternal health as well as improving prenatal care and health outcomes among mothers and children experiencing a disproportionate risk of poverty, external stressors, inequities, and inadequate access to resources [7]. Furthermore, a study in Tennessee found that Hispanic mothers enrolled in a program MIHOW, that involved the support of a CHW, more frequently reported supportive and nurturing home environments for their child, including greater amounts of safe sleeping practices and reading aloud to their child. This result highlights how the benefits of CHWs in maternal health may stretch beyond improved birth outcomes and health for the mother, and have an additional positive
	impact on the rearing of the child and their health [8].
	A systematic review found that the majority of studies reviewed involved CHWs who functioned as health educators as well as conducted home visits, suggesting these are two highly common responsibilities of successful CHWs [9]. An interesting adjustment to maximize the widespread usefulness and accessibility of home visits involves secure virtual meetings online that allow CHWs to meet pregnant women and new mothers with convenience, decreasing the likelihood of diminished benefits of collaborating with CHWs due to missed meetings.
	Additionally, some studies have pointed towards the importance of integrating the use of CHWs within a larger program targeted towards improved maternal care. One study of CHWs in New York found that CHWs with higher levels of anxiety and lower job satisfaction had a higher risk of burnout and compassion fatigue. This highlights the need for team-based support with adequate communication channels and social recognition in programs with community health workers [10]. Without the support of a larger care team consisting of physicians, nurses, physician assistants, social workers, and more, the positive impacts of CHWs are limited, so modeling future programs with a similar structure to
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	HOW COMMUNITY WORKERS ARE BRIDGING MATERNAL HEALTH GAPS

	the WIN Network is essential, as demonstrated in one Detroit study [7]. This program’s success was largely due in part to its ability to link together larger healthcare institutions, social services, and clinical services, maximizing the various resources mothers and their infants have access to. This team-based approach includes measures to protect the mental well-being and capacities of CHWs, thus protecting maternal health outcomes by maintaining a consistent high quality of care for patients. The ability of community health workers to create positive impacts in maternal care is well documented in various clinical settings and with differing maternal populations. However, achieving the full benefits of CHWs in maternal health requires more beyond their mere presence – future integrations must include a larger care team and program, culturally competent training, and relational skills to ultimately maximize the positive impacts brought to the mothers they serve.
	Food Deserts in Low-Income Communities
	by Jizelle Dumayas, Biological Sciences ‘27
	It is a typical Sunday morning, and you decide to find a grocery store on your way back from work. This is unfamiliar territory to you, but you are sure that you will encounter a market within the next 3-5 minutes. However, to your surprise, 10 minutes, 15 minutes, and now 20 minutes go by, and still you find yourself circling the same side of town looking for any place that would sell fresh, healthy produce. You manage to spot a liquor store, McDonald’s, Burger King, Taco Bell, and Wendy’s on nearly every corner. Despite seeing many restaurants from leading fast food chains, you are hit with the disappointing realization that the nearest grocery store is 5 miles away.
	In this community, liquor stores and fast food restaurants are built on every corner, but that’s not bad luck; that’s by design. Communities like these consist of low to low-medium income, predominantly black individuals [1]. The scenario described above is a reality that around 18.8 million Americans living in underprivileged and under-resourced communities constantly face [2]. The scarcity of markets with fresh, nutritious foods and produce that are readily available in a community is known as a food desert [3].
	Food deserts have been a problem in the United States for generations, dating back to redlining and institutionalized racism intended to keep black and low-income communities impoverished and struggling [3]. Food deserts are an indignity to human life. They have been directly linked to high rates of obesity amongst adolescents in the U.S., increased risk for heart disease, higher occurrence of type II diabetes, and even shorter life expectancy [4].
	The abundance of fast food restaurants that sell cheap, and quickly made meals in low-income communities, and the prevalence of stores like Albertsons, Vons, Whole Foods, Sprouts, etc., in affluent communities, is all part of a greedy marketing strategy. It intentionally targets areas predicted to have demographically ‘ideal’ customers who are the most frequent buyers [3].
	According to Morland et al., “...the wealthier neighborhoods contain fewer smaller grocery stores, convenience stores (without gas stations), and specialty foods stores compared to the lowest-wealth neighborhoods” [1]. As supermarkets with fresh and nutritious foods become sparse in low-wealth neighborhoods, it is more likely that these individuals have limited means of transportation and cannot conveniently commute to distant parts of town. This continues to perpetuate the cycle of food insecurity. This is part of the reason why, in recent years, the U.S. has seen the worst levels of hunger in decades [5].
	Who set this system up? The major culprits are America’s leading food monopolies seeking the highest profit with little to no regard for who they impact along the way. One of the complications of corporate greed includes the emergence of corporate consolidation. Corporate consolidation, the merging of multiple companies to create a single entity, has had a major influence on food accessibility [6]. In the past, nearly all neighborhoods had accessible grocery stores. But, after the abolishment of the Robinson-Patman Act in the 1980s, corporate consolidation made a
	dominant return. Essentially, there was no reinforcement against price discrimination, in which a seller, in this case, a food supplier, charges different customers different prices for identical products [7]. This price discrimination has done nothing but put millions of Americans at a socioeconomic and health-related disadvantage [8].
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	Miles to Care: Addressing Rural Healthcare Disparities
	by Lexi Waite, Biological Sciences ‘26
	and video call, has become increasingly popular with rural communities, as it is a viable and cost-effective approach for a provider to be able to reach a patient, without the limits of transportation or far travel [1]. This technology can be used in a multitude of ways, such as video conferences or even text messaging with providers to help with diagnoses and care [1]. Although this does come with its drawbacks, requiring access to the internet and technology capable of connecting patients and providers, it has nonetheless been a useful tool in extending specialty care to rural populations. Furthermore, many institutions are working to address staffing issues. Many universities and higher education programs located in rural areas have emphasized recruiting students who show an interest in working with rural or underserved populations. Finally, programs such as the Health Resources and Services Administration (HRSA) offer loan repayment programs that set specific criteria for healthcare professionals to work for a specified length of time in a medically underserved area in order to have their educational loans reimbursed [6].
	Ultimately, rural healthcare disparities are not only the result of geography, but of systemic challenges that require solutions. Addressing these staffing shortages and financial instabilities demands collaboration between policymakers, healthcare institutions, and communities. Investing in new approaches will begin to close the gap between rural and urban healthcare to ensure the health and well-being of all populations, regardless of where they live.
	Imagine a cattle farmer in a rural community working in the fields, when they suddenly suffer a medical emergency. An ambulance rushes the farmer to the nearest hospital, but the facility lacks the resources for proper treatment. Now the question becomes: can medical staff arrange a transfer to a more equipped facility in time? While extreme, this scenario highlights the current disparities that exist between urban and rural healthcare centers due to gaps in healthcare access, leaving many essential populations vulnerable.
	Rural populations face limited access to healthcare due to geographical limitations, staffing shortages, and funding constraints. Proper access to healthcare combines a person's ability to identify, find, and use healthcare services to have their needs met [1]. One critical factor that affects healthcare access is staffing problems. In rural hospitals, 65% of providers reported experiencing “a great deal” of job stress, and approximately 33% reported burnout. Greater job stress was also associated with reduced job satisfaction, increased stress, and a chaotic work environment [2]. In addition to the impact burnout has on physicians and the quality of care they can provide, rural settings also struggle with recruiting new staff. Currently, 20% of Americans live in rural areas, but only 9% of physicians practice in these areas, and this issue is further exacerbated as a large number of these physicians are reaching retirement age. Medical students from rural areas are the most likely to return to rural areas to practice, though in recent years, this has been declining [3]. Together, these issues compound, which may lead to reduced quality of care or increased rates of leaving rural settings, along with greater difficulties in recruiting more staff. These challenges go hand in hand, contributing to decreased access and quality of healthcare in rural areas.
	Finances are another crucial factor that limits healthcare access, affecting not just patients but providers as well. Rural healthcare clinics treat smaller patient populations and subsequently perform fewer high-cost procedures. Hospitals are then unable to cover operational costs, resulting in a greater number of healthcare closures in rural settings [3]. Reduced funding also leaves rural clinics unable to update infrastructure or provide supplemental care [3]. From a patient standpoint, rural settings tend to have more poverty and a decreased ability to afford insurance premiums and healthcare costs [4]. Financial restraints continue to add to the problem faced by rural healthcare clinics and residents, as both seem to lack sufficient resources to have full healthcare access. Factoring in finances along with staffing issues creates significant barriers to health and has major implications for patient care. Rural communities are more likely to face poorer health outcomes, with a severe lack of access to preventative care and health education training, leading to higher rates of chronic conditions [5]. Understanding the needs of the populations is essential to foster solutions that will allow for greater access and better patient care quality.
	Finding ways to mitigate these negative effects will be essential for providing quality healthcare to rural populations. Telehealth, the use of technology to remotely deliver healthcare through message
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	MILES TO CARE: ADDRESSING RURAL HEALTHCARE DISPARITIES
	Community Health Workers: the Future of Primary  Healthcare
	by Reese Visaya, Biological Sciences ‘27
	When clinics are hours away and doctors are scarce, how do rural communities get essential medications, vaccinations, and treatments? Many rural communities in Sub-Saharan Africa face barriers to receiving quality primary healthcare services due to distance to health facilities, rising care costs, and physician shortages [1]. Primary care is essential for maintaining good health, preventing illness, and diagnosing and treating diseases. Without access to primary care, minor health concerns can be exacerbated to more severe and even life-threatening problems. Infectious diseases such as malaria, tuberculosis, and HIV, as well as non-communicable diseases like diabetes, hypertension, and anemia, require timely intervention and ongoing management and are highly prevalent in regions with limited access to care [2]. Additionally, lack of consistent pre and postnatal care contributes to the elevated maternal and infant mortality rates in the region [3].
	Community Health Workers (CHW) are trained, trusted members of a community, primarily women, who bring basic health services and education to communities [1]. They provide a variety of primary health services, including medication distribution, health education, maternal and prenatal support, immunizations, infectious disease prevention, chronic disease monitoring, and more [4,5]. By delivering care directly within communities, CHWs expand access to primary healthcare where traditional systems fall short and serve as a bridge between health services and the community [6].
	CHWs have profoundly influenced community health in rural areas of Africa where they are deployed. Evidence from systematic reviews of the impact of community health workers in Africa suggests that CHWs have reduced waiting times, decreased healthcare costs, and increased disease management without compromising patient outcomes or quality. A 14 year longitudinal study in the Gambia found a 33% reduction in child mortality during the initial period of greatest investment in CHWs [7]. Care retention rates in Zambia, Uganda, and Rwanda have improved due to adherence counseling from CHWs [4]. CHW based approaches to maternal care were effective in reducing maternal mortality in Nigeria, Zambia, Tanzania and the Democratic Republic of Congo by up to 64% [3]. During the COVID 19 pandemic, community health workers played a critical role in surveillance and contact tracing [8]. These findings underscore the importance of CHWs as a cost-effective solution for strengthening primary care access in Sub-Saharan Africa.
	Community Health Workers are a unique and critical element of the health system in rural Africa and it is vital that these frontline workers are receiving adequate compensation and appropriate training. The current shortage of community health workers in  Africa is estimated to be between 580,000 and 954,500 [8,9]. Additionally, CHWs are rarely equipped to deliver to their highest  potential due to limited resources and funding [1]. In order to
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	Birthing on Rural America’s Margins:  Maternal Health Disparities
	by Sumedha Shastry, Human Biology, Health, and Society ‘28
	Giving birth takes an immense toll on a woman’s life. Not only does it require a significant amount of time to properly prepare for the baby, but it also takes a toll on her body. With all the check-up appointments, pre-birth classes, post-birth lactation consultations, and other such appointments, the mother-to-be must essentially put her life on hold for nine months in preparation for the day that the baby comes. After the stressful couple of months surrounding the newborn phase have passed, the extensive lengths that the mother had to go to prepare for the baby seem worth it. However, this picture-perfect reality is not the case for many Indigenous women in America.
	In Indigenous populations, there is evidence of higher maternal mortality and morbidity rates compared to other ethnic populations in the United States [1]. According to the Eunice Kennedy Shriver National Institute of Child Health and Human Development, maternal mortality refers to the death of a woman following complications of pregnancy or childbirth, and it spans the length of pregnancy up to six months postpartum [2]. Additionally, maternal morbidity refers to any short- or long-term health problems that
	result from a woman being pregnant or giving birth [2]. According to 2007-2016 CDC data, the pregnancy-related mortality ratio (the number of pregnancy-related deaths per 100,000 live births) was 12.7 in white women and 16.7 in the general population. Meanwhile, it was 29.7 in indigenous women [3]. This statistic is alarming for two main reasons. One, it shows that current maternal mortality and morbidity trends have persisted for many years. Two, the disproportionate nature of this rate is indicative of system-wide inequities.
	This trend is even more pronounced for rural Indigenous women, who suffer from maternal mortality and morbidity at even higher rates than non-rural Indigenous women. A 2020 study looking at maternal morbidity and mortality among Indigenous women compared with non-Hispanic White women found two important findings: the ​​incidence of maternal morbidity and mortality was greater among Indigenous women (2.0%) compared to White women (1.1%) and incidence was higher in rural Indigenous women (2.3%) compared to urban Indigenous women (1.8%) [1]. Rural Indigenous women, therefore, will be the focus of this piece. Despite the advancements that have been made in terms of technology in the medical field, it is clear there are still equity issues that must be addressed.
	There are many possible reasons for this trend in rural Indigenous women. Some include poor social determinants of health that lead to pre-existing, chronic conditions complicating childbirth, low access to obstetric services and weak incentives for provider retention in rural areas, and a lack of insurance coverage.
	Social determinants of health, according to the World Health Organization, refer to the conditions in which people are born, grow up, live, work, and age and they influence one’s health and contribute to health inequities [4]. Access to healthcare, availability of healthy foods, and the ability to stay physically active are significant social determinants of health that can influence a woman’s health prior to pregnancy and childbirth. When these determinants are not ideal, conditions that complicate pregnancy and childbirth develop, including diabetes, infection, and hypertensive (high blood pressure) disorders [5]. Access to obstetric services is declining in rural areas and combined with the fact that Medicaid coverage deters some providers from working in rural areas, it is very difficult for rural Indigenous women to access quality healthcare [10]. This further complicates their pregnancy and childbirth, leading to adverse outcomes like maternal mortality and morbidity.
	As alluded to earlier, many rural Indigenous women are Medicaid beneficiaries. In fact, three-quarters of the women in the 2020 study had childbirth hospitalizations paid for by Medicaid [1]. This becomes an important fact when considering that Medicaid has strict insurance coverage periods for pregnant women. Specifically, it limits the covered period as the time from
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	conception to 60 days postpartum, making long-term conditions that affect pregnancy and childbirth difficult to properly address.  If a woman has been suffering from diabetes for many years, it is unlikely that targeting complications only nine months before birth will be effectively cared for. Beyond the issue of limited insurance coverage, continuous insurance remains an issue for rural Indigenous populations, who had the lowest prevalence of continuous insurance (62%) compared to urban Indigenous (68%), White rural (78%), and White urban (82%) populations [6].
	In addition to insurance issues, another systemic issue that harms Indigenous women is the ineffective Indian Health Service (IHS) [6]. The IHS was created to fulfill a treaty made between U.S. tribes and the federal government by providing health care to Indigenous people who are enrolled members of federally recognized tribes. However, IHS’ lack of delivered quality healthcare, limitations on services, and participation in reproductive injustices, such as forced sterilization, call into question how reliable the service is in caring for Indigenous pregnant women [6].
	Taken together, these barriers make pregnancy and childbirth disproportionately dangerous for many rural Indigenous women. Ensuring safe, equitable maternal care is not only a matter of health, but of dignity, reproductive justice, and the well-being of future generations in Indigenous communities.
	THE CORNELL HEALTHCARE REVIEW

	Same Biology, Different Results: Bias in Medicine
	by Suri Wang, Biology and Society ‘29
	In the case of gender, men are presented as stoic and holding high pain tolerance. Meanwhile, women are pictured as sensitive, hysterical, and said to be fabricators. Additionally, women are often judged by their physical appearances and encouraged by healthcare providers to put their family and household foremost, even when suffering from pain. They also face more ineffective healthcare, including being recommended coping strategies, reduced pain medication (including opioids), increased antidepressant prescriptions, and more frequent mental health referrals [7].
	The Feedback Loop  In the Tuskegee study which began in 1932 and lasted forty years, 399 black men were unwillingly subjected to an experiment on syphilis by the United States Public Health Service. Officials forced them to suffer, with no treatment, with the supposed goal to observe the natural history of untreated syphilis. Its most prominent result, however, was a heavy amount of medical distrust in African American communities [8].
	"Of all the forms of inequality, injustice in health is the most shocking and most inhuman because it often results in physical death." — Dr. Martin Luther King Jr. (1966)
	While healthcare is seen as a benevolent and nonjudgemental field, health professionals often exhibit implicit biases (unconscious biases based on perceptions and stereotypes) against patients that are part of marginalized groups based on race, economic status, and gender.
	Medical bias has existed for hundreds of years. In the third century BCE, Aristotle described the female body as faulty, defective, and deficient. The illnesses of female patients were commonly related back to the reproductive organs [1]. In the 1800s, physicians followed the advice of Benjamin Rush, who believed that Indigenous Americans and Africans did not suffer from insanity and tuberculosis due to their “uncivilized” and active lifestyle and diets. It was instead believed that the cultivation of civilization and abolition of slavery left these populations vulnerable to disease [2].
	As time went on, minority groups were excluded from medical education, exacerbating the prevalence of bias within medical schools with a lack of diversity within the student population. After the 1910 Flexner Report, which standardized resources for medical schools, medical schools for Black students faced closures. Continuing from this, medical school was seen as a privilege reserved for wealthy males. Those from lower economic classes, often minority races, were diverted into public health and sanitation careers [3]. These historical barriers laid the foundation for biases that persist in modern-day healthcare.
	Bias in Healthcare Today  Modern day society is often viewed as progressive, especially when it comes to understanding various biases. However, implicit biases are still prevalent. A study conducted in 2007 found that physicians underestimate the pain of Black patients by twice as much across different care settings, even when education and insurance status were controlled for [4]. Moreover, Black patients are less likely to be prescribed medications, and when they are, tend to receive lower dosages. Black patients are also 17% less likely to receive analgesics for fractures in the emergency room. In a study done on white medical students, it was found that half held false beliefs about African Americans, including 60% believing that the skin of Black individuals is thicker or have nerve endings that are less sensitive [5].
	Moreover, the opioid crisis began largely with poor, rural white citizens in Appalachia, many of whom participated in manual labor to make a living and were thus prescribed such medications. As the epidemic grew, it was largely overlooked until opioid use rose in affluent suburban communities [6]. The discrepancy in public attention highlights how socioeconomic status influences which populations receive medical attention and policy responses, highlighting bias in healthcare systems.
	Artwork by Carla Hu

	SAME BIOLOGY, DIFFERENT RESULTS: BIAS IN MEDICINE

	The Impact of Falls on Our Elders
	by Carla Hu, Human Biology, Health, and Society ‘26
	Falls at a young age are often dismissed as minor accidents, yet for older adults, they can be a turning point that reshapes their independence, confidence, and quality of life. More than one in four adults over age 65 fall each year, making falls one of the most common and serious threats to healthy aging [1]. Even more concerning, falls are the leading cause of injury-related deaths for older adults, and mortality rates due to falls have steadily increased over time 41% from 2012 to 2021 [2]. In 2021, the mortality rate from falls was 78 out of every 100,000 older adults [2]. Despite these concerning statistics, falls are not an inevitable part of aging, and many are preventable. Understanding why they occur and how our healthcare system addresses falls reveals a complex public health challenge that goes beyond simple accident prevention.
	Healthcare providers play a central role in reducing falls by performing clinical screenings that allow professionals to evaluate mobility, balance, and bone density before an accident occurs. Interventions for falls often include strength and balance training, medications, and home safety modifications such as installing grab bars or improving lighting [3]. These preventative approaches highlight that falls can result from multiple causes, including physiological decline, medication side effects, and environmental hazards. One important yet often overlooked contributor to falls is osteoporosis, a medical condition that does not cause falls directly but can greatly amplify their consequences.
	Osteoporosis is a widespread bone disease characterized by weakened bone tissue, reduced bone structure, where the formation of new bone cannot keep up with the loss of old bone [4]. This often makes fractures far more likely to occur even in low-impact falls [4]. Among all adults, osteoporosis prevalence is higher in women than in men, and in 2017-2018, 55.7% of adults aged 50 and older had osteoporosis or low bone mass [4]. For these older adults, a fracture could mean hospitalization, loss of independence, or permanent disability. Thus, bone health can determine whether falls become a temporary setback or a life-altering event. This often leads to healthcare providers frequently prescribing medications to strengthen bones and reduce fracture risk. Bisphosphonates, one of the most common drugs for osteoporosis, have been shown to improve bone density and reduce fracture risk, improving long-term outcomes after a fall [5]. These preventative medications allow older adults to recover from falls without sustaining fractures that could significantly impact their quality of life, illustrating how medical intervention is key to protecting healthy aging.
	However, medications are not without trade-offs. Researchers have found that osteoporosis medications may be associated with increased rates of depression and anxiety, suggesting potential unintended psychological side effects [5]. In one analysis, depressive adverse drug reactions were more than 14-fold higher in patients under age 65 taking alendronate and more than fourfold higher in patients over 65 than in controls [5]. These findings complicate a straightforward clinical decision. Physicians and patients must consider not only the risks for fractures, but also mental health and overall well-being. This dilemma highlights a broader issue in geriatric medicine, where interventions designed to solve one problem may unintentionally create another, making careful risk evaluations and individualized care essential.
	Osteoporosis medications can reduce fracture risk, but they may also carry important side effects that physicians must weigh carefully. Some drugs have been associated with psychological adverse effects such as depression and anxiety, while newer medications raise other safety concerns. Romosozumab, a treatment option for severe osteoporosis, takes a unique approach by increasing bone formation to reduce fracture risk and is a major advancement in treating osteoporosis [6]. However, emerging research found that Romosozumab is also associated with increased risk for cardiovascular events like heart attacks and atrial fibrillation [6]. This reflects the delicate balance in clinical decision-making where medications can prevent debilitating fractures but may simultaneously increase cardiovascular risk. Therefore, physicians making decisions for fall prevention must also consider their patients’ other medical conditions and the risks and benefits of prescribing newer osteoporosis treatments.
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	The Warfarin Problem: Why Pharmacogenetic Testing is Necessary
	by Lauren Wilkes, Biological Sciences ‘27
	How could we know that two individuals, even seemingly physically similar individuals may have a completely different reaction to the same prescribed drug or drug therapy? What this truly comes down to is how one’s body metabolizes the drug in question. The next question becomes how do we detect or predict, if an individual will metabolize a drug a certain way, or in a way that is different from other individuals receiving the same drug? The field of pharmacogenomics studies the way in which genetic variation in patients affects drug response in the body [1]. This field is vital for identifying genetic markers (DNA sequences with a known physical location on a chromosome) that indicate differences in the way people metabolize drugs, as well as for developing genetic tests that can help predict how patients will respond to these drugs. In so many of the drugs and therapies that are prescribed and provided, even as prominent as chemotherapy, there are cases in which patients have an adverse reaction. These patients may actually have a genetic marker that could have helped identify the risk of said reaction sooner, with premature pharmacogenetic testing.
	While this may seem niche or a worry far from many, this phenomena can be seen in drugs that are much more common than one may think. Warfarin (or Coumadin) is one of the most widely prescribed blood-thinning drugs in the world to treat and prevent thromboembolisms, or in other terms, blood clots that form and block blood flow, as well as break off and travel to block blood flow elsewhere. Warfarin is an anticoagulant that decreases the clotting ability of the blood [2]. As of a 2025 report, Warfarin prescriptions account for approximately eight million prescriptions in the United States annually [3].
	Warfarin works by antagonizing vitamin K. In the human body, the gene, VKORC1 is a necessary enzyme for activating vitamin K. Warfarin, through its antagonist mechanism, inhibits VKORC1 in order to limit the vitamin K production, which results in less clotting factors being produced. In this way, the decrease in clotting factors thins the blood [4]. The body responds to Warfarin by metabolizing the drug, meaning Warfarin is broken down and processed by the body [5]. Warfarin metabolism is primarily mediated through the CYP2C9 gene [4].
	While it is well known and common that there are external factors that respond to Warfarin dosing and treatment such as age, weight, sex, diet, etc., a significant underlying factor is the pharmacogenetic component. The CYP2C9 and VKORC1 genes have multiple variants within the population, making it “polymorphic.” In other words, some individuals may have one variant of VKORC1, while another individual may have a different VKORC1 variant in the same population, despite the genes still having the same function. This is where the importance of pharmacogenetics enters the picture. These variants between the same gene can, in actuality, drastically impact the metabolism response by the body to Warfarin. For example, for the two
	variants of CYP2C9, Warfarin metabolism is reduced by 40% in patients with one variant and by 90% in those with the other [6].
	In reality, patients with a VKORC1 or CYP2C9 variant could have a higher anti-coagulant, or “blood-thinning” response leading to increased bleeding. Thus, patients with CYP2C9 variants or a VKORC1 variant require a lower dose. Both of these are potentially dangerous responses and this is precisely an example of why in 2007, the “US Food and Drug Administration (FDA) required that the warfarin package insert carry information about initial dosing based on CYP2C9 and VKORC1 testing” [7]. Pharmacogenetic testing has the ability to explore the genetic factors in patients that may be pertinent indicators of an adverse or varied metabolic response to certain drugs, such as Warfarin. Having premature testing to observe variant genotypes in patients can significantly impact the decision to prescribe or not prescribe a specific drug to a patient. In this way, pharmacogenetic testing contributes to the appeal and safety that the field of personalized medicine accomplishes. In general, it is observed that patients whose dosage was determined using pharmacogenetic algorithms as opposed to traditional clinical algorithms maintained therapeutic normalized blood clotting levels more consistently. Further, comparatively, patients whose doctor(s) used CYP2C9 and VKORC1 pharmacogenetic testing to determine the proper warfarin dosage had a 31% lower hospitalization rate [8].
	It would be remiss to not acknowledge the presence of few problems with pharmacogenetic testing. While testing can produce successful results indicating genetic markers, interpretation of said results will always be a viable concern [9]. This being said, a concern such as this is a risk with any form of genetic testing, the results of which physicians are analyzing to determine the best course of action.
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	Stress to Chronic Pain: Closing the Access Gap
	by Rhea Josyula, Biological Sciences ‘29
	chronic stress, creating a vicious cycle that patients cannot escape. Both chronic stress and chronic pain can have detrimental effects on the limbic system, comprising the hippocampus, amygdala, and ventromedial prefrontal cortex [4]. Due to the comorbidity of chronic stress and pain, treatment that targets one or the other is not sufficient in breaking patients out of this cycle. Instead, therapies and pharmacological treatments should focus on addressing both issues.
	Despite the large scale of this problem, there is a large market for high-cost pharmacological treatments and a lack of affordable and accessible treatments, especially for individuals with lower socioeconomic status. A 2024 NHIS survey showed that lower income individuals experience a higher incidence of chronic pain and stress and are overprescribed strong medications like opioids compared to higher income groups [5]. This disparity is largely due to the greater degree of physical job strain, which leads to a greater incidence of pain and stress. These individuals in turn have limited access to specialized care or financial aid. This limits the alternative care treatments available to these individuals, leading to an overprescription of the cheaper solution: opioids [6]. Overprescribing opioids, however, can lead to a dangerous cycle of addiction and long-term dependency. In contrast, higher income groups do not experience great financial burdens and have the ease of access for non-invasive treatments like yoga and meditation.
	Due to the strong tie between socioeconomic status and access to proper care, it is critical to consider and devise therapies that are both cost-effective and widely accessible. One such therapy is music therapy, which can directly target the neurological mechanisms underlying chronic pain and chronic stress. Studies have shown that exposure to music can increase the rate of neurogenesis in the hippocampus, the memory center of the brain that is often damaged from increased cortisol levels. Additional research suggests that listening to music increases cerebral plasticity which offers promise in improving pain and healing brain damage [7]. Simultaneously, amygdala activity is dampened which leads to increased regulation of the release of stress hormones and a decrease in stress levels [8]. Music therapy is currently being used in the treatment of Alzheimer’s disease and to enhance brain development in children, showing its promise in neurological development and treatment across age groups and populations [9, 10]. Additionally, without a need for prescriptions and its low-cost community led nature, it is applicable to lower-income populations looking for easy access and affordable treatments. By bringing the community together to produce and enjoy music, the quality of life of these individuals will simultaneously increase, decreasing their stress levels.
	This multifaceted issue requires a multifaceted solution and it is critical to also increase education for both providers and patients about the value and accessibility of alternative therapies such as music therapy. Increasing awareness can reduce the stigma and increase the acceptance and credibility surrounding
	A staggering 20.9% of US adults suffer from chronic pain, a condition that can significantly impact everyday activities and quality of life [1]. Chronic pain is defined as an unpleasant sensory experience leading to potential tissue damage that is present for three or more months. This can span a variety of types including neuropathic, nociceptive, inflammatory, and mechanical. In addition to its detrimental physical effects like tissue damage, it can lead to adverse mental health effects such as depression, suicidal tendencies, and decreased quality of life [2]. There is a large degree of overlap between chronic pain and stress as 12% of US individuals report feeling high levels of both, and 28% report experiencing moderate levels of both. These numbers are nearly double in lower socioeconomic status populations with less than $35,000 in income [3]. This is in part due to stressful working conditions like manual labor, combined with decreased access to adequate food and shelter. Without affordable and accessible healthcare solutions, the discrepancy is further exacerbated and individuals are not able to seek the proper care that they need.
	During an acute stress response, the hypothalamic-pituitary-adrenal (HPA) axis is activated and hormones like cortisol are released. When this stress response is prolonged, there is a constant release of cortisol which can lead to dysfunctions in memory, emotional regulation, and immune function. Over time, this dysregulation can sensitize the nervous system by lowering the threshold for pain, which leads to ordinary, daily stimuli causing pain sensations. These additional pain stimuli can lead back to
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	non-pharmacological options and creative solutions. For providers, this would look like incorporating music therapy into curriculums and training physicians on the importance and effectiveness of this solution. On the other hand, community health workers should be aware and educated on the neuroscience behind music therapy and be encouraged to recommend this therapy form to patients. Though this therapy form is low-cost, costs would further decrease if insurance companies were exposed to this therapy form and encouraged to cover it in healthcare plans for chronic diseases. By improving education at both the provider and community levels, and further decreasing cost of treatment, we can promote this equitable and targeted approach to chronic diseases. While this solution alone will not bridge this access gap, it has promise in devising forms of care that are more equitable and holistic.
	The Cost of Confusion: Insurance Access in America
	by Sophie Rinzler, Health Care Policy ‘29
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	Reshaping our Definition of “Diet Culture”
	by Srijita Kommaraju, Global and Public Health Sciences ‘28
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	Survived, But at What Cost?
	by Victoria Wroblewski, Applied Economics and Managment ‘28
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	Teaching the Immune System to Fight Lung Cancer
	by Abigail Chang, Global and Public Health Sciences ‘26
	Lung cancer remains the leading cause of cancer-related death worldwide. While its rapid growth contributes to its severity, an equally important factor is its ability to evade the immune system. Rather than escaping detection by chance, lung tumors actively suppress immune responses that would normally identify and destroy them. This ability to “turn off” the immune system allows cancer to persist and spread. As a result, understanding and reversing immune suppression has become a central goal in modern oncology. One promising strategy is neoadjuvant immunotherapy, which involves using immune checkpoint inhibitors before surgical tumor removal. By intervening early, this approach aims not only to shrink tumors but also to retrain the immune system to recognize and fight cancer over the long term.
	Immune Suppression in Lung Cancer Under normal conditions, the immune system plays a critical role in detecting abnormal cells. CD8⁺ T cells, in particular, are responsible for recognizing and killing cancerous cells by identifying unusual proteins, or antigens, on their surface. Lung cancer, however, can often disrupt this process.
	A key mechanism of “immune evasion” involves the interaction between two molecules: PD-1, found on T cells, and PD-L1, expressed by many tumor cells. When PD-L1 binds to PD-1, it sends an inhibitory signal that reduces T cell activity. This signal limits the ability of T cells to multiply, produce signaling molecules, and carry out their cytotoxic functions, effectively shutting down the immune response [1]. Over time, repeated exposure to tumor antigens can push T cells into a state known as exhaustion, in which they become less effective at responding to threats. This exhausted state is reinforced by long-lasting changes in gene regulation, including modifications that increase PD-1 expression and maintain immune suppression [2].
	To overcome this, researchers have developed immune checkpoint inhibitors, a class of drugs designed to block these inhibitory signals. Nivolumab (Opdivo) is one such therapy that targets the PD-1 receptor. By binding to PD-1, it prevents interaction with PD-L1 and restores T cell activity [3]. Once reactivated, T cells can expand in number and regain their ability to kill tumor cells. Interestingly, tumors with a high number of genetic mutations tend to respond better to this treatment, likely because they produce more abnormal proteins that the immune system can recognize [4]. Clinical evidence supports the effectiveness of this approach. In patients with advanced non-small cell lung cancer, nivolumab has been shown to improve overall survival compared to traditional chemotherapy. Long-term follow-up studies demonstrate that some patients experience durable responses, remaining alive for years after treatment begins [5]. These findings highlight the potential of immunotherapy to produce lasting benefits.
	Rationale for Neoadjuvant Treatment While immunotherapy has shown success in advanced disease, there is growing interest in using it earlier in treatment. Neoadjuvant immunotherapy, given before surgery, offers several important advantages. When the tumor is still present, it serves as a rich source of antigens, allowing the immune system to mount a broader and more effective response. This exposure helps generate T cells that are specifically trained to recognize the tumor.
	Importantly, these activated T cells can persist even after the tumor is surgically removed. This creates a form of immune memory that enables the body to detect and eliminate any remaining cancer cells, including those that may have spread but are too small to detect. In this way, immunotherapy complements
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	surgery by addressing disease that cannot be seen through imaging or pathology. The success of neoadjuvant treatment is often measured using major pathological response (MPS), defined as 10 percent or less viable tumor remaining after therapy. This measure has emerged as a strong predictor of long-term survival in lung cancer patients [6]. Studies have shown that neoadjuvant PD-1 blockade significantly increases rates of major pathological response compared to traditional approaches [7].
	Compared to chemotherapy, immunotherapy also offers a different side effect profile. Chemotherapy targets rapidly dividing cells, which can lead to damage in healthy tissues such as bone marrow, the digestive tract, and hair follicles. This results in well-known side effects like fatigue, nausea, and hair loss. In contrast, checkpoint inhibitors work by enhancing the body’s natural immune response rather than directly killing cells. As a result, patients often experience fewer severe side effects (adverse effects). However, because these therapies activate the immune system, they can sometimes cause immune-related side effects that require careful monitoring and management [5].
	Future Directions Despite its promise, immunotherapy is not effective for all patients. Some tumors are resistant from the outset, while others develop resistance over time. In addition, immune-related side effects remain an important consideration. Ongoing research is focused on identifying biomarkers that can predict which patients are most likely to benefit, optimizing treatment timing and duration, and developing combination therapies that improve outcomes.
	Ultimately, the goal is to create personalized immunotherapy treatment regimes that maximize effectiveness while minimizing adverse effects (AEs). Neoadjuvant immunotherapy represents a critical step toward this vision by integrating immune-based treatment into earlier stages of disease. Already, immunotherapy has transformed cancer care, shifting the focus towards training the immune system as a central component of treatment.
	“To be or not to be a doctor”
	by Mary Wall, Human Biology, Health, and Society ‘28
	I. Introduction. There’s an age-old adage that goes something like “a new AI development a day, keeps future doctors away.” In a recent episode of Peter Diamandis’ Moonshots podcast, Elon Musk boldly claimed that attending medical school three years from now is “pointless,” implying that artificial intelligence will soon eclipse the need for human physicians. As an undergraduate aspiring to attend medical school, I found this rather concerning. So, I thought I would do my due diligence as a pre-med writer for this journal and investigate the claim myself. Is a future career in medicine truly “pointless”?
	II. Current AI Capabilities. The impact of artificial intelligence on healthcare is undeniable. Today, AI systems can interpret radiologic images with near-expert accuracy, flag subtle abnormalities in pathology slides, predict patient deterioration through continuous vital-sign monitoring, and optimize treatment pathways using vast datasets that exceed human cognitive capacity [1]. Machine-learning models already assist in cancer detection, cardiac risk stratification, and population-level disease forecasting.
	AI excels at identifying patterns before disease manifests, tailoring interventions to individual risk profiles, and providing patients with data-driven insights. Yet, medicine has never been solely about pattern recognition [2].
	In the past few decades, as telehealth gained popularity, people feared it would completely alter the nature of medicine: in-person visits would cease, and virtual visits would become the norm. While telehealth has expanded access to healthcare for underrepresented or at-risk groups, reduced unnecessary emergency room visits, and saved patients time and money, it has not prevented physicians from providing traditional care.
	Studies have shown that certain telehealth visits may be insufficient. For instance, in situations such as a patient’s first visit to a physician, a visit that requires conversational nuance from the physician, or a hands-on clinical assessment, telehealth is considered inappropriate [3]. But even more than “hands-on” clinical assessment, just plain and simple physical observation is a tenet of standard medical practice. In “The power of observation in clinical medicine”, Dr. Fabrizia Faustinella shares a case in which a patient complained of fatigue, weight loss, and abdominal pain [4]. The possible sources of these ailments are wide-ranging. Dr. Faustinella diagnosed the patient with adrenal insufficiency. What led her to this conclusion? Her first clue was hyperpigmentation in the patient’s knuckles.
	Furthermore, researchers conducted an observational study examining how findings from the physical examination influenced the course of patient care [5]. After reviewing one hundred cases, they found that twenty-six patients had pivotal findings. Seven of these were classified as Class I findings, meaning they were critical observations that directly affected diagnosis or management.
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	These examples illustrate that what clinicians directly observe informs how they apply their clinical knowledge to each patient.
	III. Role of a Physician In What Does It Mean to Be a Physician?, Dr. Thomas Schwenk describes medicine as the unification of science and humanism for the benefit of patients [6]. Artificial intelligence is extraordinarily well-suited for the scientific half of that equation. But humanism, which involves moral judgment, empathy, trust, and responsibility, cannot be automated [7].
	Medicine is not practiced in controlled environments with perfect inputs. Patients are complex, frightened, inconsistent, and often present ambiguously. They withhold information. They contradict themselves. Identifying the most accurate intervention does not always answer whether or how it should be applied [8].
	It is also worth remembering that the foundational sciences that pre-medical students study, such as chemistry, biology, and physics, are the very disciplines that enable these technological advances. AI does not emerge in isolation; it is built, trained, validated, and constrained by human expertise. If humans are the architects of artificial intelligence, they must remain stewards of its use.
	This is especially true in a field where the stakes are existential. In standard consumer technology, failure is inconvenient. In medicine, failure can be fatal [9]. Regulatory frameworks such as FDA approval, malpractice liability, and ethical oversight exist precisely because healthcare demands accountability [10].
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	When things go wrong, as they inevitably will, patients want a responsible, well-trained professional, not a black-box system, to be accountable for decisions made [11].
	Consider this: would you feel comfortable boarding a pilotless commercial flight? Even if autonomous systems outperform humans under ideal conditions, most of us still want a trained pilot in the cockpit when turbulence hits. Medicine is no different [12].
	IV. Conclusion The future of healthcare is not physician versus AI. It is physicians with AI. Artificial intelligence can take over routine tasks such as charting and data analysis, allowing physicians to devote their time to clinical judgment, patient communication, and the uniquely human aspects of care that technology cannot replace. Far from making doctors obsolete, AI will raise expectations for what physicians must be able to do [13].
	In fact, this may be the most exciting time in history to pursue medicine. We are on the cusp of curing diseases once thought untreatable, personalizing treatments with unprecedented precision, and shifting healthcare from reactive to preventive [14]. So to the pre-meds enduring the pain that is Cornell chemistry and wondering if their effort will matter, don’t fret. As long as people care deeply about their health and that of those they love, there will be a need for thoughtful, compassionate, and well-trained physicians.
	Overcoming Peanut Allergies: Oral Immunotherapy
	by Max Turtz, Biology and Society ‘28
	Growing up with a peanut allergy profoundly shaped my life long before I understood science. At three years old, after my mother ate a peanut butter cookie and kissed me, I broke out in hives. From that moment on, vigilance became routine. I sat at a separate allergen-free table in elementary school, read every food label for cross-contamination, and carried an EpiPen in case of accidental exposure. Annual skin and blood tests initially showed persistently high sensitivity levels. However, by middle school, my levels began to decline, and I eventually began oral immunotherapy (OIT), consuming tiny but increasing doses of peanut powder mixed into chocolate pudding under hospital supervision. Over the course of a year, I reached a maintenance dose of eating eight peanuts a day indefinitely. After two years at this level, I passed a challenge where I consumed three times my maintenance dose with no reaction, effectively ending my allergy. This personal journey illustrates the transformative potential of OIT for individuals with peanut allergies and highlights the importance of research to guide its safe implementation.
	Peanut allergies affect approximately 1–2% of children in the United States and are a leading cause of food-induced anaphylaxis, contributing to significant anxiety and public health burden [1]. Reactions can range from mild symptoms, such as hives, to life-threatening systemic responses that require immediate epinephrine administration, such as anaphylactic shock that causes immense breathing difficulty [2]. Historically, allergy management has relied on avoidance of peanut-containing foods and readiness to respond to accidental exposures. While this approach can prevent harm, it places a substantial and ongoing burden on patients and their families. Avoidance is complicated not only by high-risk environments like schools, but also by broader challenges such as inconsistent food labeling, cross-contamination during food preparation, and limited public understanding of allergy severity. Dining out, traveling, and navigating social situations further increase uncertainty, as individuals often have little control over ingredients or preparation methods. Together, these factors make strict avoidance difficult to sustain and contribute to significant stress.
	Oral immunotherapy has emerged as a promising intervention to increase tolerance to peanut protein through gradual, medically supervised exposure [3]. Randomized, controlled trials indicate that OIT can significantly increase the threshold of peanut protein tolerated by patients, thereby reducing the risk of severe reactions after accidental ingestion [2]. Evidence further suggests that children undergoing OIT experience improved quality of life, with greater confidence in consuming potentially cross-contaminated foods and participating in social activities [4].
	Despite its promises, OIT carries risks. Adverse events, including gastrointestinal symptoms and systemic allergic reactions, are more frequent in OIT-treated patients than in controls, occasionally requiring epinephrine administration [5]. Long-term safety remains an area of active investigation, as do optimal dosing protocols and strategies to maintain adherence over time.
	Additionally, accessibility challenges exist. OIT is primarily offered in specialized clinics, with geographic and economic barriers limiting widespread availability. Disparities in access may prevent some populations from benefiting from this potentially life-changing intervention [2, 3].
	Emerging research explores strategies to mitigate these limitations. Adjunct therapies, which combine with OIT, have shown promise in reducing adverse events and accelerating desensitization [3]. Early initiation in childhood also appears to increase the likelihood of sustained tolerance, highlighting the importance of timely intervention [6]. Additionally, efforts to train primary care providers in administering OIT protocols aim to broaden access and reduce disparities [5].
	In conclusion, oral immunotherapy represents a transformative approach to managing peanut allergies, offering the potential to improve both safety and quality of life. While my personal experience demonstrates the freedom and confidence OIT can provide, research is essential to define its efficacy, long-term safety, and accessibility. Continued investigation will guide evidence-based protocols, improve patient outcomes, and ultimately expand the reach of OIT to children and families affected by peanut allergies.
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	Will AI Replace Radiologists?
	by Mina Kanburlar, Global and Public Health Sciences ‘28
	Artwork by Caitlin Sweeney
	The integration of artificial intelligence (AI) into emergency radiology represents one of the most significant shifts in modern diagnostic medicine. As emergency departments face increasing pressures from high patient volumes, time-sensitive diagnoses, and limited specialist availability, AI tools have emerged as promising technologies that can enhance the capabilities of radiologists and improve patient outcomes. This article explores the current applications of AI in emergency radiology, the opinions of medical professionals and trainees toward these technologies, the ethical and regulatory frameworks governing their use, and the technical foundations that make them possible.
	Emergency radiology encompasses some of the most urgent and high-stakes diagnostic scenarios in medicine, including the detection of intracranial hemorrhage, pulmonary embolism, aortic dissection, and traumatic injuries [1]. By automatically flagging critical findings and prioritizing urgent cases for radiologist review, AI algorithms can help ensure that life-threatening conditions are not delayed behind lower-acuity cases. Beyond triage, AI has shown promise in the automated detection of specific pathologies. Computer-aided detection systems can spot brain bleeds on CT scans, pneumothorax on chest X-rays, and fractures on bone images, often matching or even exceeding human performance under time pressure. Increasingly, such tools are being deployed as “safety nets” designed not to replace radiologists, but to reduce the rate of missed diagnoses in high-volume, time-constrained environments [1]. The potential to curtail diagnostic errors in emergency settings carries profound implications for patient safety and outcomes.
	The technological engine driving most contemporary AI applications in radiology is deep learning, a subfield of machine learning based on multilayered artificial neural networks. Convolutional neural networks (CNNs), in particular, excel at
	image recognition tasks by automatically learning hierarchical feature representations directly from raw pixel data, eliminating the need for the extensive manual feature engineering required by traditional machine learning approaches [2]. This capacity to process complex medical images, such as CT scans, MRIs, and radiographs, with minimal preprocessing, has made deep learning dominant in AI-assisted diagnostics.
	Despite the technical promise of AI in radiology, its adoption is shaped in large part by the attitudes of the medical professionals who would work alongside these systems. A survey of French radiologists spanning residents, public hospital, and private practice settings found that only a small proportion had integrated any AI solution into their daily workflow, suggesting the field is still in its early stages [3]. Notably, residents responded to the survey at twice the rate of senior radiologists, reflecting greater engagement among younger practitioners, a pattern consistent with the broader trend of newer generations being more receptive to AI's transformative potential. Nevertheless, nearly all respondents indicated they would attend dedicated AI training if made available to them, and a majority expressed willingness to pursue technically advanced coursework covering programming and neural network training. Radiologists overwhelmingly agreed that foundational AI education should be incorporated into medical school curricula, a view reflected in subsequent policy changes mandating AI workshops for radiology residents in France [3]. Despite media claims, a survey showed that medical students are not concerned that AI will replace radiologists [4]. Instead, they recognize AI’s potential applications and broader implications for radiology and medicine. Given this awareness, radiology as a field should take a proactive role in educating students about emerging AI technologies and their integration into clinical practice.
	The deployment of AI in clinical radiology raises important ethical and regulatory questions that must be addressed before widespread adoption can be considered responsible. Existing regulatory frameworks in both Europe and the United States were largely designed for traditional medical devices and may not adequately address the unique properties of AI systems, most notably their capacity to learn and change over time following deployment [5]. In the European Union, AI-based diagnostic tools fall under the Medical Device Regulation, while in the United States, they are subject to oversight by the Food and Drug Administration (FDA). Both frameworks require evidence of safety and efficacy, but differ in their approaches to post-market surveillance and the handling of algorithmic updates. Beyond regulation, the ethical dimensions of AI in radiology are considerable. Questions of accountability when AI-assisted diagnoses prove incorrect, the potential for algorithmic bias to produce disparate outcomes across patient populations, and the protection of patient data used in model training all require careful consideration [5]. In emergency radiology specifically, where diagnostic errors can carry immediate and severe consequences, these concerns are particularly pressing.



	Artificial intelligence holds considerable promise for transforming emergency radiology by enhancing diagnostic speed, reducing missed findings, and optimizing radiologist workflows. However, realizing this potential requires navigating substantive challenges, including the concerns of practicing radiologists, the preparation of future physicians, and the establishment of robust ethical and regulatory safeguards. A collaborative approach, one that centers the radiologist as an informed and empowered user of AI tools, will be essential to ensuring that these technologies ultimately improve the quality of emergency care.
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	Uncovering the Mystical Treatment of Deep Brain Stimulation
	by Noah Goodman, Human Development ‘27
	chemical that is converted to dopamine upon reaching the brain, and carbidopa being a chemical that helps the levodopa reach its target cells [6]. While the drug is quite effective, many patients experience unpleasant side effects, ranging from nausea and fatigue to dyskinesias and hallucinations [7]. Thus, alternative interventions would be beneficial in order to treat patients who either (1) cannot tolerate levodopa, (2) experience unpleasant side effects from the drug, or (3) do not show drug-attributed improvements in their condition, symptoms, or progression.
	One exciting alternative intervention for Parkinson’s Disease is known as Deep Brain Stimulation (DBS). DBS involves a surgeon placing thin metal wires in the brain which send electrical impulses through target neurons to control motor movements [8]. While the exact mechanistic details of DBS are still being debated, the procedure has shown great promise as an effective Parkinson’s intervention. For example, Benabid (2003) provided evidence to support the claim that DBS may be as effective as levodopa in improving Parkinson’s-related muscle tremors, while avoiding many of the drug’s disadvantageous side effects [9].
	Mechanistically, Benadbid (2003) claimed that DBS disrupts the abnormal neural messages associated with Parkinson’s disease, thereby mimicking levodopa’s net effect on the brain [9]. Furthermore, according to Volkman (2004), DBS increases neural metabolism and cerebral blood flow, thereby improving synaptic functioning [10]. Shockingly, Alam et. al (2025) recently provided strong evidence supporting the notion that DBS may even be an effective intervention for treating Alzheimer’s Disease (which has been thought to involve generalized plaque build-up in the brain, rather than targeted death of dopamine neurons), suggesting that Alzheimer’s Disease’s mechanistic properties may be even more complex than previous research had suggested [11].
	While the mechanism of DBS is somewhat unclear, results of clinical trials seem to support its impressive efficacy [8, 11]. But where can we go from here?
	I believe that the parallel development of sensitive fMRI analysis tools may provide an opportunity to improve upon current DBS procedures. Neuropsychological researchers should aim to localize subregions of the mesencephalon that seem to be responsible for Parkinson’s symptoms. Specifically, studies should be run that correlate functional deficiencies in the Parkinson’s-affected brain with specific symptoms. Thus, different Parkinson’s patients who present different symptoms may receive DBS interventions that specifically target their area of deficiency and thereby (presumably) yield more consistent improvements in clinical condition. While fMRI does not have the resolution to track dopamine signaling per se, I do not think that such an ability is necessary or even particularly constructive.
	MRI will track macroscopic (activational, as operationalized by Blood Oxygen Level Dependent contrasts) deficiencies in brain
	Artwork by Andrew M0
	According to recent estimates, there are more than 1 million Parkinson’s patients in the United States, and over 90,000 new diagnoses are made each year [1]. Furthermore, Parkinson’s disease can permeate nearly all aspects of a person’s life. For example, many Parkinson’s patients experience muscle tremors – leading to poor motor control – and atypical (e.g. slurred, soft, and muffled) speech – leading to difficulties communicating with friends and family [2]. Furthermore, many patients experience psychosocial and psychophysical comorbidities, such as anxiety and sensory deficiencies, respectively [2]. Moreover, in a study including almost 50,000 participants, researchers found that ten-year mortality rates (i.e. the chance of dying in the next ten years) were more than twice as high amongst Parkinson’s patients compared to match (i.e. same age and same sex) control participants, with the leading cause of death amongst Parkinson’s patients being nervous system disease [3]. Thus, there is a serious need for effective treatments and interventions geared at reducing the symptoms and progression of Parkinson’s Disease. But how could such a pervasive disease be treated?
	Parkinson’s Disease is characterized (at least within the scope of this article) by a loss of dopamine-producing neurons in the midbrain [4]. While the exact mechanism may be more complex than described here, it is sufficient to consider dopamine to be a neurotransmitter involved in directing motor movements, and therefore, the lack of dopamine production in the midbrain yields motor irregularities. Dopamine also plays a critical role as the chemical messenger of the mesolimbocortical system, which modulates reward preferences and is likely heavily involved in mood regulation [5]. This provides a mechanistic basis for the psychological impacts of Parkinson’s Disease.
	Given that Parkinson’s patients seem to suffer from dopamine insufficiencies, it is no surprise that the most common treatment is Carbidopa-levodopa (e.g. Sinemet), with levodopa being a
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	functioning due to Parkinson’s disease, which is what DBS aims to treat. Thus, I believe that fMRI-based research on Parkinson’s patients is an important future avenue for improving DBS treatments.
	While Parkinson’s Disease is an increasingly prevalent neurodegenerative disorder in the United States, recent improvements in interventional treatments such as DBS and research techniques, such as fMRI, provide a reason for optimism, as together, they provide a very promising treatment avenue.
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	The Digitalization of Diabetes: Who is Left Behind?
	by Syed Hasan, Human Biology, Health, and Society ‘26
	individuals with type 2 diabetes improved when using home monitors, and symptoms were managed much better when compared with pre-monitor regulation [1]. However, while monitors sound ideal in theory, their high costs and reliance on digital literacy build barriers faced most greatly by those who need this life-saving care the most. As one study expanding on both benefits and challenges states: “age-related comorbidities, especially cognitive and physical decline, can make technology use difficult in older adults,” and these are the individuals facing the greatest burden of the diabetes disease [2]. With app interfaces that rely on touchscreen handling, specific language settings, and small, hard-to-read buttons, many are left with progress that is inaccessible to them without full outside assistance. These recent shifts have left those without children or caretakers who can facilitate usage completely helpless.
	In addition to the limitations that arise with unequal broadband capability across the United States is the ability to afford the utility at all. The cost of smartphones that can run individualized applications that most new monitors utilize, the cost of a phone plan, and most notably, the cost of monitors range from hundreds to thousands of dollars. Depending on the frequency of insulin delivery, these become massive expenses! To those who can’t get full insurance coverage, these prices are difficult to justify, even with proven health benefits. This results in a continuation of finger-pricking, not from the luxury of choice, but out of necessity.
	However, in the long term, continuous glucose monitors reduce the healthcare burden of aging populations and provide room for growth. A study focused on the integration of technology found that “older people with diabetes benefit from technology in terms of glucose management, reductions in hypoglycaemic events, emergency department attendance and hospital admissions, and improvement in quality of life,” [3]. This emphasizes the extent to which new leaps in medicine have huge proven benefits for diabetes patients. Although they require additional initiatives to encourage long-term implementation, the rise in artificial intelligence (AI) can fast-track the creation of educational modules that meet people where they are. In an article published by Science Direct on existing digital solutions, they highlight: “the algorithm predicts the future values of glucose for 1 hour ahead… send verbal (voice) or written messages,” [4]. The usage of AI here emphasizes how algorithms can provide informed diet choices to diabetes patients, and in this case, provide further assistance and care to those who may be making these decisions alone otherwise. This illustrates the importance of viewing the other side of the influx of information that digital monitors bring, and their many benefits.
	In a survey conducted on over 3,000 diabetes patients to view perspectives on the emerging digitalization of glucose management, they found that the vast majority of participants were extremely receptive to adopting new technologies and had positive attitudes towards this shift in the management of their disease [5]. While promising, these results exacerbate the notion
	Artwork by Alex Song
	In a rapidly modernizing world, for the vast majority, the digitalization of blood glucose monitors has led to much better outcomes for diabetes patients. Particularly because it has allowed for the automated tracking of insulin injections and a reduction of needle usage. However, it has also left behind many who are unable to switch to digital devices. Reliance solely on online technology creates a gap in access to healthcare, especially for aging or lower-income communities, where the prevalence of disease is already higher. A stable wi-fi connection, electricity to charge a phone or laptop, and the ability to use handheld technology all create obstacles in prospective patients’ access to new devices.
	While this is not a major issue today, as older manual methods begin to get phased out and widespread implementation occurs, it will become increasingly difficult for vulnerable elderly populations to keep up. Without further interventions by public health representatives and care providers, disparities in access could widen to the point of leaving behind those who are not provided with the initiatives and step-by-step procedures needed for effective integration.
	The efficacy of continuous glucose monitors as opposed to the original methods of pricking and test strips is widely praised, and a research study found that both blood glucose levels and BMIs in
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	that the success of these technologies relies most prominently on how effectively they are made accessible to the entire population facing disease, as they will be received well by the majority. In all cases, the need for policies that drive equitable interventions and the incorporation of AI to ease the switch to new technologies is required now more than ever. With these changes in mind, evidence across all studies shows the potential for significant improvements to both outcomes on patient lifespans and day-to-day glycemic control that digitalization offers.
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	Artificial Intelligence in Dentistry
	by Valentine Kim, Human Biology, Health, and Society ‘28
	Dentistry is traditionally a specialty of handcraft and manual labor, but artificial intelligence is gradually reforming this structure. First, artificial intelligence is being utilized for diagnostics such as tooth decay detection. Tooth decay in its early stages have been ambiguous to detect by the human eye since its form is not consistent or noticeable. However, artificial intelligence-driven algorithms have been proving enhanced ability of detecting early decay symptoms [1]. In similar terms, larger illnesses can also be detected, such as oral cancer. One of the largest limitations of current diagnosis is that it depends on the eye of the dentist, which may involve biases and errors [2]. In fact, the diagnostic error in dentistry was estimated to be around 20%, which costs more pain and fees for the patients and also wastes time [2]. This can be reduced through an artificial intelligence model, which will only get better over time with more cases used as a data set.
	Another strength of artificial intelligence is its ability to swiftly compile information and analyze data. Oftentimes, it is not easy for dentists to make personal treatment plans on the spot since they have to consider past medical records and the patient’s unique context in treatment. AI can be much more efficient in performing this and can be utilized in various subspecialties such as orthodontics, implantology, and prosthodontics [3]. In procedures that involve the placement of prosthetic devices like the crown, a 3D simulation can also be created, giving the dentist a better idea [3]. In addition to diagnostics, the ultimate benefit of artificial intelligence can come in during the procedures. Combined with robotic technology, AI can be used to assist highly precise procedures like implant placement. Instead of the approximation that is currently done, real-time measurements can be made within the mouth and used for a more accurate procedure [3]. Marginal errors such as the tremble of human hands or the imperfect vision can all be solved with a mechanical assistant.
	Disadvantages also exist from utilizing AI. At the moment, AI is costly to implement and technically unproven [4]. An increase in the cost will naturally be reflected in the price that customers have to pay. While theoretically perfect, AI is largely still unreliable in its field performance, meaning that it is not a viable option to rely on [4]. There are other problems such as legal matters where the law is ambiguous about who is responsible for the mistakes that AI makes [4]. Finally, it is also a question of how AI devices can be naturally incorporated into dental offices and become a part of the dental education for upcoming dentists. Will there be a period where there are AI-incorporated clinics vs. fully human clinics?
	Overall, artificial intelligence is not the most groundbreaking change for dentistry just yet. However, given the fast development of AI in other fields as well as its visible potential in dentistry, it is no understatement to say that AI will eventually transform dentistry [5]. Throughout the years, the most critical thing is to remember that AI is a tool at the end of the day and that ethics and patient health are of utmost importance [5]. In an attempt to
	enhance efficiency/accuracy and dentist convenience, patient treatment must not be overlooked. The best method would be to bring in AI’s elements slowly with natural adaptations in the clinic.
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