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Role of Diet in Gut Dysbiosis: A Cross-Cultural Analysis of Alopecia
Areata
Eva Bhattacharya

Introduction: The Pathogenesis of
Alopecia Areata

Alopecia Areata (AA) is an autoimmune
disease that causes an individual’s hair to
fall out and can come in many forms:
Patchy (patches of hair lost), Totalis (all
or near all scalp hair lost), Universalis
(full body hair lost, including eyelashes
and eyebrows) are significant diagnoses.
AA can impact both children and adults,
although the triggers and treatment may
vary based on age group.

Healthy hair follicles (HF) possess immune privilege in their anagen (growing) phase, which
protects the HF from autoimmune attack through many mechanisms like producing
immunosuppressive agents. Immune privilege is an evolutionary adaptation that allows
specific parts of the body to tolerate foreign substances without triggering destructive
inflammatory responses. However, in individuals with AA, more danger signals are relayed to
the immune system when healthy HF grows because the body identifies it as a foreign antigen.
This results in immune privilege collapse and eventual hair loss as the HF are attacked by the
body’s own immune system (Azzawi et al., 2018).

Several studies have legitimized the genetic component behind AA, but recent research has
also uncovered that it is not a purely genetic trait. Proven by identical twin studies,
environmental triggers are certainly involved in its pathogenesis. An identical (monozygotic,
MZ) twin study found that MZ twins raised in different environments with different lifestyles
and households, did not develop the same autoimmune diseases, which is referred to as MZ
twin discordance. Because MZ twins share nearly all of their DNA, the difference in
developing autoimmune disease can be attributed to the different environments they grew up
in (Bogdanos et al., 2012). Among several others including psychological stress and,
intriguingly, circadian rhythm of drug administration timing (inflammatory pathways and T-
cell activity are higher at night), a crucial factor is nutrition (Minokawa et al., 2022; Liu et al.,
2023).

Focus: The Role of Traditional Diets vs. Western Diet

Traditional diets can be defined as an umbrella term for any high-fiber, unprocessed diet —
the whole-food, plant-based diet (WFPB); Mediterranean diet (MD); vegan and vegetarian
diets; and Paleolithic with fiber diets. The MD, for example, was featured in the Italian
National Guidelines, and found to be “associated with reduced inflammation and improved
immune regulation” (Gianfredi et al., 20206). Similarly, a study on the autoimmune disease
Inflammatory Bowel Disease (IBD) that replaced IBD patients on a Western diet with a plant-
based one, revealed that mild Ulcerative Colitis (a type of IBD) can be effectively treated
through this diet change, rather than medication (Chiba et al., 2019).



Although a similar study on AA patients has not been done to extend the effects of a
traditional diet on hair loss, it may be reasonable to assume that these diets can foster a healthy
gut microbiota and reduce inflaimmation, consequently improving AA effects. Additionally,
the connection between the Western diet and AA is heavily supported (Rinaldi et al., 2019).

This association is multifactorial: alcohol consumption, smoking, and processed carbohydrates
are all risk-factors for AA pathogenesis, but the focus in this article will be on fatty acids and
obesity. Omega-3 and Omega-6 fatty acids are two molecules that are highly associated with
autoimmunity because of their impact on inflammation in the body. Omega-3 intake is a risk-
reducer for inflammatory diseases, like AA, which has been proven by several epidemiological
studies. Omega-3 is strongly present in vegan and whole-food, plant-based (WFPB) diets
because it exists in relatively high amounts in seafood and plants. Because Omega-3 is good to
prevent autoimmune disease pathogenesis, many professionals recommend a traditional diet to
adequately intake this fatty acid. On the other hand, Omega-6 intake is associated with an
increased development of autoimmune diseases. AA was explicitly tested in relation to these
molecules, and the effects of the above studies corresponded. Increasing Omega-6 intake
showed an increase in autoimmune disease pathogenesis (Blasbalg et al., 2011). This direct
relationship may be attributed to the Western diet as well because Omega-6 is found in
soybean, corn, and canola oils which dominate processed and fried foods as well. Further,
there has been an increase in Omega-6 consumption in the United States during the 20th
century because of its abundance in the Western diet. It has been suggested that the increased
rates of autoimmunity like AA can be partially tracked to the Omega-6 fatty acids present in
Western diets (Lerner & Matthias, 2015).

On a larger scale, obesity is associated with the pathogenesis of AA and autoimmune disease.
Some professionals argue that targeting obesity as the overall issue would be more effective
than targeting individual nutrients even though the exact reason it exacerbates AA is unclear.
Obesity naturally predisposes individuals to many chronic issues but specifically links to
inflammatory diseases because of numerous immune responses, such as Th17 (Type 17 helper
T cell) and Th1 (Type 1 helper T cell), that depend on subcutaneous fat levels (Minokawa et
al., 2022). For example, the Th1 immune response is a defense mechanism that helps eliminate
intracellular pathogens. When an individual is obese, the excess fat tissues recruit Th1 to
release inflammatory cytokines, which causes white blood cells to migrate into surrounding
tissues. Down the line, this T-cell driven inflammation can play a role in AA pathogenesis as it
damages gut barrier functions (Rocha et al., 2008). Additionally, Western diets are highly
caloric and less satiating because they include refined grains, added sugars, and saturated fats,
which can cause obesity. Worth noting is that there has been an increase in people from
developing nations developing the same rates of autoimmune disease as Americans, which is
seemingly parallel to the Westernization of these nations (Bingham Healthcare, 2017). Because
of this, it may be reasonable to point to the Westernization of their diets as one factor causing
the increased autoimmunity.

Synthesis: The Correlation between Western Diet, Gut Dysbiosis and Alopecia Areata
Gut microbiome dysbiosis simply stated is a change from the normal. It occurs when the
normal balance of gut microbes shifts because of space competition and results in the ratio of
bacterial classes deviating from normal. Dysbiosis in itself is a vague term, which does not
describe the microbiome landscape specifically, but rather just points out the differing ratios.
In the case of AA, there is a general overrepresentation of the dominant phyla firmicutes (F)
and underrepresentation of bacteroidetes (B) (Lee et al., 2024). The F/B ratio can be helpful



in understanding the overall health of an individual’s gut microbiome. A lower/balanced ratio
is generally associated with lean body mass and healthy intestinal function, but an elevated
ratio is linked to obesity and metabolic disorders.
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Figure 1: Human Gut Microbiome (Source: Wikimedia, License: Creative Commons)

This imbalance can be harmful in AA cases because it exerts effects on the gut itself by
increasing intestinal permeability, which is more commonly known as “leaky gut” (Lerner &
Matthias, 2015). In fact, patients with AA often have elevated claudin-3 plasma concentrations
(a biomarker of intestinal barrier integrity) which has been shown to correlate with the severity
of their hair loss (Severino et al., 2025). This increased permeability can allow surrounding
substances to cross the gut lining and unnecessarily alert the immune system. Even though

this may seem like a solely localized change, the effects can spread widely, as seen in patients
with AA.

One of the first significant findings emerged through an exploration of the link between AA
and gut dysbiosis in mice at Columbia University. Researchers who depleted the gut
microbiome from mice saw that it protected them from developing AA and therefore were

able to conclude that the gut microbiome is required for the induction of AA (Nair et al.,
2017).




Given the emerging connection between AA and gut dysbiosis is starting to be established,
further research can support the impact of Western diet on gut dysbiosis to allow us to
understand how AA and the Western diet may be related down-the-line. Although studies
have not been able to successfully prove a link between obesity and a changing F/B ratio, they
have established that individuals on a Western diet have different F/B ratios than those on a
“healthy” (MD, vegan, plant-based) diet. Furthermore, these F/B ratios are increased in obese
individuals on the Western diet, which corresponds to the increased F/B ratios in AA patients
(Clemente-Suarez et al., 2023). Although there is not much research backing that supports the
link between an elevated F/B ratio and AA pathogenesis directly, the F/B ratio should
certainly not be discounted as an indicator of gut microbiome dysbiosis specific to AA
patients. The increased F/B ratio is representative of the gut dysbiosis which occurs in
individuals with AA and is directly influenced by the types of foods in the Western diet.

Conclusion

A Western diet is associated with autoimmunity and by extension may be a significant
environmental factor in the pathogenesis of AA. While attending the 41st annual National
Alopecia Areata Foundation conference, Dr. Angela Christiano who has pioneered various
breakthroughs in AA treatment, such as JAK inhibitors and microbiota transplant therapy
(MTT), presented the Swiss cheese model of accident causation which perfectly sums up the
pathogenesis of AA. A variety of genetic and environmental factors have to align in a certain
way for AA to arise in an individual and while research continues on this specific alignment,
one thing seems certain: the Western diet plays a significant role in AA pathogenesis.
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How Can Play And Hands-On Creative Activities Support Emotional
Health In Hospitalized Children?
Aishani Shah

Introduction: Imagine being an eight-year-old
child, restricted to a hospital bed and
surrounded by unfamiliar, intimidating
machines. You are scared, stressed, and in
pain as you wait for your next IV, scan, or
procedure. While children your age attend
school, play sports, and spend time with
friends, your life becomes centered around
months of treatment. For many children, the
fear of long hospital stays goes beyond
medical issues but also to emotional challenges
such as loneliness, boredom, and separation from an important part of childhood: play.
Research shows that play is essential for a child's development, and in hospital settings it is
limited (Koukourikos et al., 2015). Although there are less opportunities, play can still be
incorporated into the hospital environment to support children’s needs. For school-age
children, play can take many forms, including arts and crafts, group activities, and hands-on
creative expression. Bracelet-making kits are an effective solution because they are a fun and
creative activity that helps children express their emotions and feelings they are experiencing.
As a result, incorporating engaging activities into pediatric care settings can be very important
in reducing stress and anxiety of patients and improving the emotional well-being of
hospitalized children (Signorelli et al., 2023).

How Long Hospital Stays Increase Anxiety

Children in the hospital often feel very anxious, bored, and afraid of what might happen to
them next. Research shows that hospitalization is a highly stressful experience for children,
leading to significant increases in anxiety and negative emotions, especially when they undergo
painful medical procedures (Li et al., 2016). Studies have found a relationship between the
duration a child stays in the hospital and their anxiety level. The longer a child stays in the
hospital, the more likely they are to experience anxiety at a high level, as long hospitalization
disrupts their daily lives and separates them from familiar surroundings (Mindru et al., 2016).
As one study on extended pediatric hospitalization explains, admitting a child to the hospital
means “interrupting his or her normal daily life and changing the environment that is familiar
to him or her,” which can leave children feeling isolated from normal child activities (Mindru
et al., 2016). This is exactly why emotional support activities are crucial. When children feel
overwhelmed by the hospital environment and cut off from their normal world, it can
negatively affect their mood, their willingness to cooperate with medical treatment, their
recovery process, and even how they interact and communicate with caregivers and family
members (Commodari, 2010).

How Creative Activities Help Children Express Feelings

Creative activities such as art therapy and therapeutic play give children a direct way to express
their feelings and deal with illness especially when they might not want to or have the energy
to verbalize their emotions. Research shows that play therapy and creative play interventions
decrease pain, improve behavior and attitude, and reduce anxiety in hospitalized
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children (Li et al., 2016; Godino-
Tafiez et al., 2020). A study of
hospitalized children found that art
therapy helped them feel safe and
relaxed, allowed the patients to see
themselves as “artists, not
patients,” and led to more smiling,
laughing, and acting like their usual
healthy selves (Siegel et al., 2010).
These activities give children a safe
and engaging way to process what
they are going through.
Additionally, it allows them to
express emotions such as fear, anger, or confusion through creative work without having to
talk directly about it.

Additionally, creative activities in a group can enable a space where children can connect with
each other over their challenges and feel supported by others going through a similar journey.
Opverall, creative and art-based activities act as a safe space for expression of thoughts and
feelings which can help children in the hospital cope with the long recovery process.

How Hands-On Activities Build Confidence and Control

Additionally, hands-on activities can help children build confidence and mental strength as
they undergo long painful treatment. The act of making things with their hands helps children
feel capable and in control because they get to choose colors, patterns, and designs in a space
where they often have little or no control of the outcomes and what happens next
(Koukourikos et al., 2015). Research specifically shows that making jewelry from beads
lowered anxiety in children with cancer. In a randomized controlled study, children aged 7-18
who made jewelry from beads twice a week for four weeks had significantly lower state anxiety
after the first week and after the fourth week compared with children who did not do the
activity. The study concluded that the activity of making jewelry from beads was effective in
reducing the state and trait anxiety levels of children with cancer (Gunay et al., 2022). This
concludes that hands-on activities, and in particular, bracelet-making, have a measurable
impact in helping children feel calmer and more confident. Just like the jewelry in the study,
bracelets are something children can design, create, and wear as a symbol of what they were
able to overcome, reminding themselves that they are strong, capable and brave

How Playing with Others Reduces Loneliness

Children cope better in the hospital when they have opportunities to play with others, because
shared activities help them feel connected instead of alone, which is a common experience in a
hospital room. Playing with other children allows them to express their feelings, communicate
with peers their age, and form bonds with others who understand what they are going through
(Koukourikos et al., 2015). Research shows that interacting through play with peers can reduce
anxiety and negative emotions, suggesting that shared play is not only enjoyable but also an
important coping tool (Li et al., 2016). A review of creative group play interventions found
that engaging with others can improve children’s mood, comfort, and willingness to
participate in treatment (Signorelli et al., 2023). Additionally, involvement from parents,
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caregivers, or even volunteers during these shared activities helps children feel less isolated.
Group activities such as drawing together, playing games, or creating crafts encourage children
to build trust, communicate more openly, and feel more at ease in the hospital environment.
Playing alongside other hospitalized children also gives them a safe space to talk about their
emotions with someone who truly understands their experience. Overall, playing with others
helps children adjust to hospitalization by providing social connection, emotional support, and
a stronger sense of belonging.

Why Bracelet-
Making Is An
Effective Solution

As a result, bracelet-
making is a strong
intervention for
hospitalized children
because it combines
play, creativity, and
hands-on expression in
a simple activity that
fits the hospital setting.
Research shows that
play-based
interventions can
reduce anxiety, pain,
and negative emotions in hospitalized children while also improving cooperation and behavior
during care (Li et al., 2016; Godino-Iafiez et al., 2020; Signorelli et al., 2023). A bracelet is
especially useful because it gives children real choices about colors, patterns, and designs,
which can help them feel more in control during a time when much of their treatment is
decided for them. Making a bracelet can also be calming, giving children something focused
and soothing to do with their hands, while the finished bracelet can serve as a reminder of
support that they can look at or touch when they feel scared, lonely, or overwhelmed. In
addition, if children make bracelets together, the activity can support connection,
conversation, and comfort with other children who understand what they are going through.
Bracelet-making kits that allow children to make bracelets for themselves and for their loved
ones can strengthen connection and give both children and parents a shared, positive activity
in the hospital, which fits well with patient- and family-centered care (Gtnay et al., 2022).

Conclusion

To conclude, long hospital stays are hard for children because they often bring fear, pain,
stress, and an absence of their normal routines. Research on hospitalized children shows that
play-based activities can reduce anxiety, pain, and negative emotions, while also improving
behavior and comfort during care (Li et al., 2016; Godino-Ianez et al., 2020). Creative
activities give children a chance to express feelings, make choices, and feel more in control in a
setting where much of their day is already decided for them. This is why bracelet-making is a
strong idea: it is simple, low-cost, and hands-on, but it also gives children something
meaningful to create and keep. Studies on bead jewelry making found that this kind of activity
can lower anxiety in children with cancer, showing that even small creative tasks can have a
real effect (Glinay et al., 2022). Bracelet-making kits can help children stay busy, feel calmer,
and make something personal that reminds them of support and strength during a difficult
hospital stay.
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Biophilic Design in Healthcare
By Sreerachana Manthati

Introduction: When thinking about the quality of
healthcare, what comes to mind for most people is
how they are treated by healthcare workers, how
well their needs are addressed, how well they
recovered and how easy the process was. However,
another important consideration that many might
not think actively about is their healthcare setting,
even though the environment surrounding someone
can play a role in their recovery. Biophilic design,
which seeks to unite nature with human
infrastructure, is a simple way to improve patient outcomes by bringing in aspects of nature
into a hospital environment. Even if a patient does not think about how much sunlight enters
their room or about a small potted plant near their bed or about the wooden flooring and
warm colors in the room, all of these seemingly trivial details can subconsciously and
positively influence their hospital experience.

The idea that nature has restorative and mood-boosting effects is certainly nothing new—

it is a concept that has been around since ancient times, as seen for instance in the architecture
of the ancient Greeks’ Asclepeions, or healing temples, which were located away from urban
areas and near sources of freshwater and natural beauty (Tekin et al., 2022). And today, many
recreational and therapeutic activities still include spending time interacting with nature, or are
nature-based, from hiking to aromatherapy. Even in everyday contexts, just simply taking a
walk outside might help one clear their mind and ease their anxieties.

It’s no coincidence that nature seems to improve someone’s mood. And biophilic design

has indeed been shown to improve outcomes for patients, helping them in both physiological
and psychological ways. Designs incorporating nature have been associated with lower patient
heart rates, “small to medium reductions in cortisol levels”, and are connected to reductions in
“opioid or other pain medication use” in postoperative care (Du et al., 2026). Daylight helps
the body regulate its circadian rhythm and allows patients to sleep better, which contributes to
their recovery. Patients also experience lower anxiety levels and experience “faster emotional
recovery” which help increase trust in healthcare providers and cooperation during treatments
and thus, shorten hospital stays (Du et al., 2026). Patients who are comfortable and content
are in a more stable emotional state than those who are not, which would likely result in more
effective patient-provider interactions, minimizing stress for both parties. Furthermore, many
of the effects of biophilic design are not limited to patients alone-staff and family members
may also feel more at ease and satisfied as a consequence of biophilic design. Interestingly, the
waiting room has been shown to have the “greatest potential to apply biophilic strategies”
when compared to other areas of a hospital (Miola et al., 2025).

As for integrating biophilic design into hospital settings, there are a variety of methods to

do so, ranging from adding decorative plants to rooms to using projections and virtual reality
to simulate nature— but all elements of biophilic design are intended to fulfill the “human
connection to nature” (Tekin et al., 2022).
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In fact, some of us may have already encountered
healthcare spaces using biophilic design if we have ever
encountered colorful fish tanks at a dental office or
paintings of plants or animals used to decorate waiting
rooms.

If hospitals hope to make use of biophilic design, Du et
al. (2026) suggest that they could consider adding
gardens, terraces, or courtyards to provide areas for
patients to interact with nature, as well as promote
social interaction and movement. Patient rooms can be
structured so that windows provide views of the
landscape and allow ample sunlight into the room, for
those who may not be able to move as freely as other
patients. The usage of natural materials—such as wood
or stone—alongside natural color palettes can also make
a difference.

On the other hand, if it is impractical for hospitals to repaint many of their rooms or

create a garden—biophilic design elements that would be easier to implement if planned out
when a hospital building is still being desighed—simulations and virtual reality may be an
alternative way to allow patients to experience nature (Du et al., 2026). For bedbound patients,
virtual reality is an especially useful tool as it does not require them to move to another area to
be exposed to nature, while projections can be utilized in rooms lacking windows. Playing
“gentle nature sounds” also helps with creating “multisensory therapeutic experiences” (Du et
al., 2020).

While both the presence of real nature and simulations provide the same positive effects,

it is worth noting that exposure to real nature has stronger effects (Du et al., 2026). However,
when exposing patients to real nature, some considerations must be taken to ensure that it
won’t have any adverse effects on them, as patients are already in a vulnerable state. There is
the concern that patients might be infected by “fungal or bacterial pathogens released from
soil” (Miola et al., 2025). Vase water may also be a potential reservoir for pathogens. Yet, as of
current, there is not a “clear link between microorganisms in plant soils or vase water and
hospital-acquired infections” (Miola et al., 2025). Patient allergies, on the other hand, are
another factor. Patients may have plant and pollen allergies that should be taken into account,
and therefore “low-allergen species” should be selected (Du et al., 2026).

Various healthcare facilities around the United States have incorporated biophilic design,

such as Cincinnati’s Children’s Hospital in Ohio, which has a Critical Care Building with
“four distinct outdoor spaces” for different people who might be at the hospital-healthcare
workers, visitors, and patients (Nyren). Terraces and gardens make up these outdoor spaces,
and the building has been designed to “[bring] in daylight and views to the outdoors” (Nyren).

The MarinHealth Medical Center in California takes a similar approach by using gardens
and large windows to provide patients with views of natural scenery (Nyren). Patient rooms
feature “floot-to-ceiling windows” to admire the “gardens, wetlands, and nearby Mount
Tamalpais”.
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And Texas Health
Frisco also uses elements
of biophilic design, albeit
in a different way.

The building itself is
inspired by “Texan
geological formations”
and its concrete facade
mimics the “shape and
sutface of rocks”
(Nyren). There are
multiple walking trails
and even a “pocket
park”. Furthermore, the
“native prairie grasses”
that make up most of the

landscape do not require watering.

Many of us can perhaps link some of our happiest memories with time spent in nature—
racing outside with friends down a hill, playing in the sand at a beach, watching with
fascination as butterflies land on flowers. Nature is frequently associated with memories of
freedom, adventure, excitement. Some of our poignant moments might have also been spent
in nature—watching the sun sink beneath the horizon, looking at the view from a mountaintop,
seeing a small storm brewing in the distance. Nature brings feelings of satisfaction and
relaxation as well.

It would make a difference to bring these moments of joy and contentment to patients in a
hospital, as a gentle reminder that despite their situation, there is much beauty to behold in the
world.
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Patient Involvement in Women's Healthcare:
A Comparative Analysis of the United States and Vietnam
Katie Nguyen

Abstract

Patient involvement means women get a real say in their own
healthcare decisions. This paper looks at how women make
choices about contraception and reproductive health in the
United States versus Vietnam. I researched published studies,
national surveys, and health system data, plus I got firsthand
perspective from my internship in Ho Chi Minh City.

Here's what I found: the US and Vietnam handle patient involvement totally differently. In the
US, we say women should make their own choices, but here's the problem — only 30% of
women actually feel like they have enough information to make that choice. In Vietnam,
decisions are made as a family, with doctors in charge, shaped by the culture being more
collectivist and hierarchical. Vietnam has really high contraceptive use (73%), but that comes
from a provider-led system, not from women choosing between options. The key finding:
neither system is perfect. Both have gaps, just different ones. The US has an information gap.
Vietnam has limited space for individual voice. But they can learn from each other. Vietnam
could use better counseling tools. The US could involve families more. This comparison
shows that "good patient involvement" doesn't look the same everywhere — it depends on
culture and context.

Introduction

When a woman chooses a contraceptive method, decides how she will give birth, or weighs
whether to be screened for cervical cancer, she is making what researchers call a preference-
sensitive decision: more than one option is medically appropriate, so the best choice depends
on her own values, circumstances, and priorities (Dehlendorf et al., 2017). How much voice
she has in these decisions varies dramatically across health systems. In some settings, the
patient is treated as the lead decision-maker, with the clinician acting as an advisor. In others,
the physician, or the patient's family, is expected to decide on her behalf. This paper compares
patient involvement in women's healthcare between the United States and Vietnam. The
comparison is meaningful for several reasons. The two countries sit at nearly opposite ends of
established cultural dimensions relevant to medical communication: the United States is
among the most individualist societies measured, while Vietnam scores highest on power
distance and lowest on individualism, meaning patients tend to accept a hierarchical order and
rarely view doctors as partners (Tran et al., 2020). The two systems are also structured
differently, with different insurance arrangements, facility loads, and legal frameworks for
patient rights. Finally, the authot's perspective is informed by a healthcare internship in Ho
Chi Minh City, which motivated the choice of Vietnam as a comparison country and provided
firsthand context for interpreting the published literature.

Research Question and Methods
How do women's roles in family planning and reproductive health decisions differ between
the United States and Vietnam, and what factors shape their level of involvement?

This study is a comparative literature review. Sources were identified through PubMed,
PubMed Central, Scopus-indexed journals, and Google Scholar using combinations of the
terms shared decision-making, patient participation, contraceptive counseling, doctor-patient
communication, respectful maternity care, United States, and Vietnam. National statistics were
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acquired from the CDC National Survey of Family Growth, the Kaiser Family Foundation
Women's Health Survey, the General Statistics Office of Vietnam, and UNFPA program
reports. Health system context was drawn from the Commonwealth Fund international
profiles and peer-reviewed analyses of Vietnam's insurance and hospital systems. Preference
was given to peet-reviewed, open-access studies published within the last fifteen years.
Observations from the author's internship in Ho Chi Minh City were used only as background
context to inform framing and interpretation; no patient data were collected, and no
identifying information is included. This design has inherent limitations, which are discussed
later.

Conceptual Framework: What Counts as Involvement?

When researchers talk about patient involvement, the most common model is called shared
decision-making (SDM). The basic idea is simple: the doctor brings medical knowledge (what's
safe, what works), and the patient brings knowledge about themselves (what matters to them,
what fits their life). They work together on the decision.

There's actually a three-step process for how this works: First, choice talk — the doctor makes
it clear that more than one option exists. Second, option talk — the doctor and patient
explore the different choices and what each one means. Third, decision talk — they make the
decision together (Nieuwenhuijze et al., 2014). Researchers have created surveys and scales to
measure whether this actually happens, like the SDM-Q-9 and the Mothers' Autonomy in
Decision Making scale (Vedam et al., 2017).

But here's an important point: involvement doesn't always mean the woman decides alone.
The World Health Organization looked at 67 studies from 32 countries about respectful
maternity care (Shakibazadeh et al., 2018). They found that quality care includes: giving
women information, getting their informed consent, communicating effectively, and
respecting their choices. But it also includes supporting women's family and community
connections. This matters for my research because it means a woman can be genuinely
involved in a decision even if her family is part of the process. You don't have to choose alone
to have a real say.

The United States

American clinical ethics and law increasingly frame the woman as the lead decision-maker in
reproductive care. Professional guidance calls for patient-centered contraceptive counseling
built on shared decision-making, and a growing number of states apply a patient viewpoint
standard requiring clinicians to disclose whatever a reasonable person in the patient's position
would want to know (National Partnership for Women & Families, 2024). Research on
women's stated preferences supports this design: the vast majority of American women feel it
is appropriate that they make the final decision about their birth control method, though

about half also want active input from their provider, supporting a shared rather than purely
independent model (Dehlendorf et al., 2013).

Practice, however, falls short of the ideal in two directions. First, information does not reach
patients reliably. Although over 90 percent of American women of reproductive age report
choosing to use contraception, only 30 percent said in a 2022 national survey that they had the
information they needed to make contraceptive decisions (Chen et al., 2023). Current
contraceptive use stood at 54.3 percent of females aged 15 to 49 in 2022-2023, with female
sterilization, the pill, and long-acting reversible contraceptives the most common methods
(Daniels & Abma, 2025). Second, provider influence remains strong: over half of women
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report that their provider influenced their choice of method, and many report that their
concerns about side effects were not sufficiently considered (Dehlendorf et al., 2018). Women
who experience genuine shared decision-making are more satisfied with both their counseling
and their chosen method than women who experience either provider-driven or entirely
patient-driven decisions (Dehlendorf et al., 2017).

The shortfall is starkest in maternity care. In the Giving Voice to Mothers study, the first
community-designed national survey of childbirth experiences, one in six American women
(17.3 percent) reported mistreatment such as loss of autonomy, being shouted at or
threatened, or having requests for help ignored; rates were substantially higher in hospital
births than home births and consistently higher for women of color (Vedam et al., 2019).
Given this gap, the US healthcare system needs to address involvement as well as its unequal
and incomplete delivery.

Vietnam

Vietnam presents a different architecture of decision-making. Culturally, a nationwide survey
of 480 patients and 473 doctors found that Vietnam's high power distance and low
individualism mean patients accept a hierarchical order, do not think of doctors as partners,
and that Western partnership models of communication require adaptation before they fit the
Vietnamese context (Tran et al., 2020). Qualitative work with Vietnamese patients similarly
reports that patients see the doctot's role as curing rather than partnering, and that open
doctor-patient conversation has not traditionally been part of the culture (Nguyen et al., 2022).
Discourse analysis of primary care visits adds a distinctive finding: doctors and patients
routinely invoke family members as third patties in consultations, and a relative's opinion can
outweigh a medical professional's, reflecting collectivism and the social weight of family
(Nguyen & Le, 2018).

The structure of the health system reinforces these patterns. Out-of-pocket payments account
for roughly 40 percent of total health spending, and quality gaps between facility levels drive
patients to bypass local clinics for overcrowded central hospitals in Hanoi and Ho Chi Minh
City (Nguyen & Pham, 2021; Commonwealth Fund, 2026). Overcrowding compresses
consultation time, structurally limiting how much counseling any clinician can provide.
Vietnamese law formally grants patients the right to informed consent and access to medical
records, but observers note persistent challenges in ensuring these rights in practice, an
important gap between formal law and lived experience.

Family planning history also shapes involvement. Vietnam's national program achieved high
contraceptive coverage, with 73 percent of married women using some method.
Approximately, 59.8 percent using modern methods as suggested in the 2020-2021 SDGCW
national survey, and the IUD still the single most common method at 23.7 percent. However,
it did so by concentrating heavily on a single method, the intrauterine device, which for
decades restricted the real range of options from which women could choose (Guttmacher
Institute, 1995; UNFPA/GSO, 2021). High prevalence, in other words, is not the same as
high involvement: a woman can be a contraceptive user without ever having weighed
alternatives.

Yet Vietnamese women clearly exercise agency, channeled through family and culture. Studies
of birth-mode preferences show that women's choices are shaped by relatives' advice, provider
recommendations, the availability of family support during labor, and folk beliefs that a child's
destiny is influenced by its birth date and time, a belief that has contributed to rising cesarean
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rates in urban centers (Nguyen et al., 2025). Vietnam's national cesarean rate reached 34.4
percent in 2021, more than double the WHO-recommended range, and urban rates reached
43 percent as early as 2014 (Takegata et al., 2020; Nguyen et al., 2025). In preventive care, only
about a quarter of Vietnamese women report ever being screened for cervical cancer, yet 85
percent say they would screen if a healthcare professional recommended it, and older women
frequently make screening and vaccination decisions on behalf of younger family members
(Tran et al., 2023). Involvement in Vietnam is real, but it is collective, deferent, and mediated,
rather than individual and autonomous.

Comparative Analysis

Figure 1 places headline contraceptive statistics side by side. In the most recent national
surveys, 54.3 percent of American females aged 15 to 49 were currently using contraception
(2022-2023), compared with 73 percent of married Vietnamese women using any method and
59.8 percent using modern methods (2020-2021); notably, 72.2 percent of married Vietnamese
women's demand for family planning is satisfied with modern methods. Vietnam's prevalence
among married women exceeds the American all-women figure, a reminder that access and
uptake are not the dimensions on which the two systems most differ. The populations also
differ (all US females versus married Vietnamese women), so the gap should be read as
indicative rather than exact.

Contraceptive Use: United States vs. Vietnam
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Sources: CDC/NCHS National Survey of Family Growth 2022-2023, Data Brief No. 539 (US);
UNFPA/GSO Viet Nam SDGCW Survey 2020-2021 (Vietnam).

Figure 1. Contraceptive prevalence in the United States and Vietnam. Sources: CDC/NCHS NSFG
2022-2023 (Data Brief 539); UNFPA/GSO SDGCW Survey 2020-2021.

Where the systems diverge is in the process of deciding, summarized in Figure 2. In the
United States, the binding constraint is information and undue provider influence within an
autonomy-centered model. In Vietnam, the binding constraints are hierarchy, consultation
time, and a historically narrow method mix within a family-mediated model, but provider
recommendation is also the single most powerful lever for action, as the screening data show.



20

Indicators of Patient Involvement and Information Access
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Southern Vietnam cervical cancer screening studies (PMC10243615; HPV self-sampling qualitative study).

Figure 2. Selected indicators of information access and involvement. Sources: KEE 2022; Deblendorf et al.

Southern Vietnam screening studies.

Figure 3 uses cesarean rates as a window into birth decision-making. Both countries exceed
the WHO-recommended range, but for different reasons documented in the literature: in the
United States, where the cesarean rate reached 32.4 percent of births in 2024, unexpected
obstetric intervention and patient-provider disagreement are associated with reported
mistreatment and loss of autonomy, while in Vietnam elevated rates are driven substantially by
non-medical preferences, including family advice and auspicious birth timing, that providers

accommodate.

Cesarean Section Rates: A Window into Birth Decision-Making
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Figure 3. Cesarean section rates against the WHO-recommended range. Sonrces: WHO; NCHS final 2024
natality data; PLOS One 2025; PMC71571040.
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Three factors explain the observed differences. The first is cultural: individualism versus
collectivism, and low versus high power distance, which set expectations about who decides.
The second is structural: consultation time, facility crowding, insurance design, and out-of-
pocket burden, which determine how much counseling is physically possible. The third is
historical and programmatic: the American legal evolution toward patient-viewpoint disclosure
standards versus Vietnam's method-concentrated national family planning program. Together
these produce two distinct gaps: an American gap between the autonomy ideal and its unequal
delivery, and a Vietnamese gap between formal patient rights and a practice environment that
leaves little room for individual deliberation.

Limitations

This analysis is a literature review, not original data collection, and cross-country statistics are
not always directly comparable: American contraceptive figures cover all women aged 15 to
49, while Vietnamese figures typically cover currently married women. The English-language
literature on Vietnamese women's involvement in healthcare decisions remains thin, so some
conclusions rest on a small number of studies. Internship observations are anecdotal, drawn
from a single urban setting, and were used only for framing. Finally, both health systems are
changing rapidly, and several cited statistics pre-date the most recent policy reforms in each
counttry.

Conclusion

Women's roles in reproductive healthcare decisions differ between the United States and
Vietnam not primarily in whether women are involved, but in how. The American model
locates the decision in the individual woman and supports it with legal disclosure standards
and shared decision-making tools, yet it under-delivers information, permits substantial
provider influence, and distributes respectful treatment unequally. The Vietnamese model
locates the decision in a web of family, provider, and cultural meaning, achieving high service
uptake while offering limited space for individual deliberation, constrained by hierarchy,
crowding, and a historically narrow method mix.

Neither model is simply better. Vietnam's family-inclusive cate contains something American
maternity systems are criticized for lacking, while the American toolkit of decision aids,
counseling frameworks, and patient-rights standards addresses exactly the information and
deliberation gaps documented in Vietnam. Improving involvement in both countries points in
the same direction: structured counseling that elicits women's own values, affordable and
genuinely plural options, and communication training that respects, rather than replaces, the
cultural context in which women decide. For a health system, as for a family, respecting a
woman's voice is not a single policy, but a daily practice, and both countries ate still learning it.

References

Commonwealth Fund. (20206). International health care system profiles: 1V ietnan.
https:/ /www.commonwealthfund.org/international-health-policy-center/countries /vietnam

Daniels, K., & Abma, J. C. (2025). Current contraceptive status among females ages 15—49: United
States, 2022—2023 (NCHS Data Brief No. 539). National Center for Health Statistics.
https://www.cde.gov/nchs/products/databriefs/db539.htm

Dehlendorf, C., Fitzpatrick, J., Steinauer, J., Swiader, L., Grumbach, K., Hall, C., &
Kuppermann, M. (2017). Development and field testing of a decision support tool to facilitate
shared decision making in contraceptive counseling. Patient Education and Connseling, 100(7),
1374-1381. https://doi.org/10.1016/j.pec.2017.02.009



https://www.commonwealthfund.org/international-health-policy-center/countries/vietnam
https://www.cdc.gov/nchs/products/databriefs/db539.htm
https://doi.org/10.1016/j.pec.2017.02.009

22

Dehlendorf, C., Levy, K., Kelley, A., Grumbach, K., & Steinauer, J. (2013). Women's
preferences for contraceptive counseling and decision making. Contraception, 88(2), 250—256.
https://doi.org/10.1016/j.contraception.2012.10.012

Goueth, R., Holt, K., Eden, K. B., & Hoffman, A. (2023). Clinicians' perspectives and
proposed solutions to improve contraceptive counseling in the United States: Qualitative
semistructured interview study with clinicians from the Society of Family Planning. JMIR
Formative Research, 7, ¢47298. https://doi.org/10.2196/47298

Guttmacher Institute. (1995). Differentials in contraceptive use and method choice in

https://www.guttmacher.org/journals/ipsth/1995/03 /differentials-contraceptive-use-and-

method-choice-vietnam

Martin, J. A., Hamilton, B. E., & Osterman, M. J. K. (20206). Births: Final data for 2024
(National Vital Statistics Reports, Vol. 75, No. 2). National Center for Health Statistics.
https://www.cdc.gov/nchs/data/nvst/nvst75/nvst75-02.pdf

National Partnership for Women & Families. (2024). Making informed decisions.
https://nationalpartnership.org/childbirthconnection/maternity-care/making-informed-

decisions/

Nguyen, H. T. T., & Le, V. T. (2018). On invoking third parties in Viethamese medical
communication. Theory and Practice in Language Studies, 8(7).

Nguyen, T. A., & Pham, T. (2021). Good budget or good care: The dilemma of social health
insurance in Vietnam. SAGE Open Medicine, 9, 1-16.
https://doi.org/10.1177/20503121211042512

Nguyen, T. T\, Khue, N. T., Khoa, V. T., & Goto, A. G. (2022). Patient views on quality of
life and hospital care: Results from a qualitative study among Vietnamese patients with
diabetes. Frontiers in Commmunication, 7, Article 894435,
https://doi.org/10.3389/fcomm.2022.894435

Nguyen, T. T\, Nguyen, L. H., Nguyen, H. T. T., Dam, V. A. T\, Vu, T. M. T, Latkin, C. A,,
Zhang, M. W. B., Ho, R. C. M., & Ho, C. S. H. (2024). Preferences for childbirth delivery and
pain relief methods among pregnant women in Vietnam. Frontiers in Medicine, 11, Article
1290232. https://doi.org/10.3389/fmed.2024.1290232

Nguyen, V. D., et al. (2025). Preferences for cesarean section among pregnant women at a
tertiary hospital in Ho Chi Minh City, Vietnam: Influencing factors and implications for
prenatal care. PLOS ONE, 20(10), €0335082. https://doi.org/10.1371 /journal.pone.0335082
Nieuwenhuijze, M. ., Korstjens, L., de Jonge, A., de Vries, R., & Lagro-Janssen, A. (2014). On
speaking terms: A Delphi study on shared decision-making in maternity care. BMC Pregnancy
and Childbirth, 14, Article 223. https://doi.org/10.1186/1471-2393-14-223

Phung, M. T., An, P. L., Vinh, N. N,, Le, H. H. T. C., McLean, K., Meza, R., Mukherjee, B.,
Lee, A. W., & Pearce, C. L. (2023). A comparative study on behavior, awareness and belief
about cervical cancer among rural and urban women in Vietnam. PLOS Global Public Health,
3(6), €0001817. https://doi.org/10.1371/journal. pgph.0001817

Shakibazadeh, E., Namadian, M., Bohren, M. A., Vogel, J. P., Rashidian, A., Nogueira Pileggi,
V., Madeira, S., Leathersich, S., Tuncalp, O., Oladapo, O. T., Souza, J. P., & Giilmezoglu, A.
M. (2018). Respecttul care during childbirth in health facilities globally: A qualitative evidence
synthesis. BJOG: An International Journal of Obstetrics & Gynaecology, 125(8), 932-942.
https://doi.org/10.1111/1471-0528.15015

Takegata, M., Smith, C., Nguyen, H. A. T., Huynh, H. T., Nguyen, T. T. M., Day, L.. T,
Kitamura, T., Toizumi, M., Dang, D. A., & Yoshida, L.-M. (2020). Reasons for increased
caesarean section rate in Vietnam: A qualitative study among Vietnamese mothers and health
care professionals. Healtheare, 8(1), Article 41. https://doi.org/10.3390/healthcare8010041



https://doi.org/10.1016/j.contraception.2012.10.012
https://doi.org/10.2196/47298
https://www.guttmacher.org/journals/ipsrh/1995/03/differentials-contraceptive-use-and-method-choice-vietnam
https://www.guttmacher.org/journals/ipsrh/1995/03/differentials-contraceptive-use-and-method-choice-vietnam
https://www.cdc.gov/nchs/data/nvsr/nvsr75/nvsr75-02.pdf
https://nationalpartnership.org/childbirthconnection/maternity-care/making-informed-decisions/
https://nationalpartnership.org/childbirthconnection/maternity-care/making-informed-decisions/
https://doi.org/10.1177/20503121211042512
https://doi.org/10.3389/fcomm.2022.894435
https://doi.org/10.3389/fmed.2024.1290232
https://doi.org/10.1371/journal.pone.0335082
https://doi.org/10.1186/1471-2393-14-223
https://doi.org/10.1371/journal.pgph.0001817
https://doi.org/10.1111/1471-0528.15015
https://doi.org/10.3390/healthcare8010041

23

Tran, T. Q., Scherpbier, A. J. J. A., van Dalen, J., Do Van, D., & Wright, E. P. (2020).
Nationwide survey of patients' and doctors' perceptions of what is needed in doctor-patient
communication in a Southeast Asian context. BMC Health Services Research, 20(1), Article 946.
https://doi.org/10.1186/s12913-020-05803-4

UNFPA & General Statistics Office of Viet Nam. (2021). I7et Nam SDGCW Survey 2020—
2021: Contraception infographic. https:/ /vietnam.unfpa.org/sites/default/files /pub-

pdf/info2 contraception eng 4 pages 0.pdf

UNFPA Viet Nam. (2017). Study on the quality of family planning services in 17iet Nam.
https://vietham.unfpa.org/sites/default/files /pub-
pdf/Final%20FP%20quality%20report%20English.pdf

Vedam, S., Stoll, K., Taiwo, T. K., Rubashkin, N., Cheyney, M., Strauss, N., McLemore, M.,
Cadena, M., Nethery, E., Rushton, E., Schummers, L., & Declercq, E. (2019). The Giving
Voice to Mothers study: Inequity and mistreatment during pregnancy and childbirth in the
United States. Reproductive Health, 16, Article 77. https://doi.org/10.1186/s12978-019-0729-2
Vedam, S., Stoll, K., Martin, K., Rubashkin, N., Partridge, S., Thordarson, D., & Jolicoeur, G.
(2017). The Mother's Autonomy in Decision Making (MADM) scale: Patient-led development
and psychometric testing of a new instrument to evaluate experience of maternity care. PLOS
ONE, 12(2), e0171804. https://doi.org/10.1371 /journal.pone.0171804

Vuong, Q.-H., La, V.-P., Nguyen, M.-H., Nguyen, T.-H. T., & Ho, M.-T. (2021). Good budget
or good care: The dilemma of social health insurance in Vietnam. SAGE Open Medicine, 9,
20503121211042512. https://doi.org/10.1177/20503121211042512

" — -
. b



https://doi.org/10.1186/s12913-020-05803-4
https://vietnam.unfpa.org/sites/default/files/pub-pdf/info2_contraception_eng_4_pages_0.pdf
https://vietnam.unfpa.org/sites/default/files/pub-pdf/info2_contraception_eng_4_pages_0.pdf
https://vietnam.unfpa.org/sites/default/files/pub-pdf/Final%20FP%20quality%20report%20English.pdf
https://vietnam.unfpa.org/sites/default/files/pub-pdf/Final%20FP%20quality%20report%20English.pdf
https://doi.org/10.1186/s12978-019-0729-2
https://doi.org/10.1371/journal.pone.0171804
https://doi.org/10.1177/20503121211042512

24

Whole Patient Care: Treating Emotional Health as Part of Chronic
Disease Care

Eva Yadav

Introduction: Chronic illness affects
emotional well-being not only through
pain, fatigue, and treatment demands,
but also through loss of control, altered
identity, uncertainty, and social
isolation; therefore, effective responses
must treat emotional health as part of
chronic disease care rather than as a
separate issue.

a Chronic illness is a long term condition

that changes daily lives and creates
physiological pressure, often requiring ongoing medical attention. Chronic illness” may even
restrict daily activities. People with physical diseases are said to have higher risks of mental
disorders. Emotional well-being includes mood, stress, anxiety, self-worth, hope, and a distinct
sense of control, all of which can be disrupted by chronic diseases (Golics et al., 2013). Our
emotional well-being should be taken care of, as it helps us manage daily stress, build
meaningful relationships, and adapt to challenges in life. Improving our emotional well-being
can benefit both mental and physical health.

How Chronic Illness Affects Emotional Well-Being

Depression and anxiety often rise in people with chronic illness because it brings uncertainty,
repeated treatments, and functional limits. Chronic illness’ brings an additional load of stress
onto said person, and if said person is already suffering from depression and anxiety, it will
rise. Emotional distress is a sign that your emotional well-being is being compromised.

It is intensified by the loss of independence, changes in identity, and the feeling of being
“trapped” by the chronic illness that a person may have. “In people with both physical
diseases and mental disorders, a lower quality of life and a shorter life expectancy have been

observed than in those with either physical diseases or mental disorders alone” (Momen et al.,
2024).

The Mechanisms

Physical symptoms of mental health and chronic diseases can overlap with psychological
symptoms, making distress harder to notice and treat. Differentiating between psychological
mental health symptoms and physical diseases can become increasingly difficult, as symptoms
tend to blend together.

Chronic illness can disrupt work, family roles, routines, and social participation, which
weakens emotional stability. With someone who has a chronic illness, work can be neglected,
as the illness may restrict the person from working with others. Additionally, with family roles,
“Compared to parents of healthy children, parents of children with chronic disease report
lower self-development, restrictions on their well-being and emotional stability and lower
levels of daily functioning” (Golics et al., 2013).
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Financial strain and lower economic status can worsen
emotional outcomes and lower health-related quality of
life. Comparing your economic status with that of others
can also worsen emotional-well being. Financial strain
not only creates pressure on you, but the entire family as
well. Quality of life is lowered in both cases. Chronic
diseases can also reduce financial wellness by creating
extra medical expenses, placing strain on family needs,
and lowering work capacity.

Patient Resilience and Coping Strategies

The emotional effect is not identical for everyone. Some patients cope better when they have
social support, routine, and a sense of meaning. Social support and a sense of meaning would
help them cope and open up to others and make sure that they feel that they exist for a
reason. Daily routines can help the patients maintain a constant, everyday goal. Better
functioning and exercise are associated with lower anxiety and depression and higher quality
of life. Exercising leads to better functioning, which keeps our bodies healthy and able to
function normally. This can lead to a higher quality of life, with lower anxiety and depression.

Emotional outcomes are stronger when patients can express feelings, build acceptance, and
obtain care. Receiving acceptance from family members and friends can boost the emotional
outcomes that the patient feels. It is necessary for the patient to have a safe and reliable place
to confide in others and express their feelings and receive care. Within patient groups, it is
agreed that chronic diseases affect family life, daily activities, emotional well-being, and general
finances, although the impact is determined by the exact condition. Below are two frameworks
to understand the need for emotional support as part of health and disease management.

Framework 1: The Burden-to-Balance model

*  Burden: symptoms, treatment demands, uncertainty.
* Disruption: identity loss, social withdrawal, role strain.
* Balance: coping strategies, support, routines, and psychological care

This helps explain emotional well-being as a moving process rather than a fixed outcome,
which fits the evidence that chronic illness and distress can be a part of a moving cycle.
(Golics et al., 2013)

Framework 2: The 4D emotional impact lens

Using four dimensions to analyze emotional well-being:

* Distress: anxiety, sadness, stress.

* Disconnection: isolation, stigma, reduced social contact.

¢ Disruption: broken routines, work limitations, family strain.
* Direction: coping, meaning-making, support, and adaptation. (Golics et al., 2013)
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Prescriptions for Moving Forward on Whole Patient Care

Integrate mental health screening into chronic illness care, since depression and anxiety are
common and often undertreated, or seen as unimportant. Offer combined care plans that
address physical symptoms and emotional distress together, not separately, as both are more
often found together in most patients. Support self-management through exercise, education,
and practical coaching, because these are linked with better emotional and quality-of-life
outcomes. Expand access to social support, peer groups, and family-based therapy to reduce
isolation and improve coping and resilience. Address financial and job related pressures where
possible, since financial strain is tied to poorer emotional well-being and quality of life.
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Turning a Lived Health Journey into Outstanding Science: Journey into
Science Fairs
Judy Wang and Isabell Zhang

As Editors at BioEndeavor,
we were so inspired by this
project and learning how
one team membet's health
journey inspired this
outstanding CWSF project,
we want to share Judy and
Isabell's story to empower
other students, teachers, and
parents. Science fairs are
about celebrating innovation
as well as creating impact for
our communities and
societies through STEM.
These stories should be
broadly shared as we strive
to bring purpose to STEM.
Thank you Judy and Isabell
for sharing your touching

stoty.

The Inspiration

Marfan syndrome (MES), a connective tissue disorder caused by FBN1 gene mutations, affects
1 in 5000 individuals. Current interventions for MES are insufficient; they only mitigate
symptoms and must be continuously maintained. Judy herself was born with a de novo case of
MFS, and has always felt an inexplicable curiosity toward its causes. She enjoys pondering
solutions to this disorder using modern medical innovations. Isabell has a deep fascination for
bioengineering and genetic editing and a penchant for research. We decided to collaborate on
this project because we are close friends and feel that we complement each other’s strengths;
Isabell is a diligent, efficient researcher and Judy is a passionate scientific communicator.

The Innovation

In this project, July and Isabell synthesized scientific research to identify technologies for
eliminating the severest ME'S symptom: aortic aneurysm and dissection. We propose a novel
genetic modification tool, base editing, for repairing aortic cells by changing individual letters
in the genetic code to correct missense mutations (the leading cause of MFES). To conduct the
following research, predominantly qualitative scientific evidence was synthesized.

Of the 112 sources reviewed from platforms such as PubMed and ScienceDirect, 64 were
cited, with criteria including relevancy, credibility of authors, corroboration with other sources,
and recency (ideally published within the decade). We specifically focused on the potential
effectiveness of base editors in minimizing the effects of Marfan syndrome by editing aortic



28

smooth muscle cells to correct the FBN1 gene, resulting in a healthier extracellular matrix and
overall more resilient aorta. Base editors have rescued mouse models with similar aortic
dilation and restored MFES stem cells to normal morphology and karyotype. This treatment
should ideally be administered pediatrically, leveraging next-generation sequencing panels to
identify the mutations’ loci, utilizing Sanger sequencing to confirm results for quality control,
and using adeno-associated virus 9 as the vector for intravenous injection.

The foremost challenge will be to attain the critical mass of edited cells to create a positive
teedback loop, significantly improving cellular environment regulation and patient outcomes.
Since existing methods to manage MES often involve years (if not a lifetime) of avoiding
strenuous physical activity, medication, and potentially invasive surgery, this treatment shows
promise in providing a more proactive and permanent way to reduce the impact of symptoms.
This potentially increases life expectancy and quality for an estimated 1.6 million MES patients
worldwide. To clinically implement this treatment, further research is needed to facilitate
functional base editors. This process will use online models to simulate FBN1 gene mutations
using DNA libraries and assess the ability of various base editor iterations to correct missense
mutations to restore the unaffected phenotype. Next, animal model preclinical trials can be
used to determine the effectiveness of the treatment in whole organisms. The treatment must
follow all legal frameworks and be approved for clinical trials before it can be implemented. In
the future, a similar theory can be applied to zonule cells to minimize ectopia lentils in MFS
patients.

Canada-Wide Science Fair Experience

We genuinely found the Canada-Wide Science Fair to be the most challenging week of our
lives, and also the most rewarding week. Since the moment we boarded the airplane bound for
Edmonton wearing our bright scarlet Team BASEF jackets, we knew we were about to have
the time of our lives. From practicing our presentations with peers late at night to strategizing
answers for judges’ potential questions even later at night, we were surely hard at work. From
witnessing a revolutionary senior care robot prototype to hearing a riveting presentation about
a novel antifungal medication, we were indubitably inspired. From meeting healthcare
professionals with PhDs to debating bioethics with Team Canada Science Fair members, we
definitely did a lot of networking. From touring the huge Edmonton Mall to attempting break
dancing during the farewell party, we unquestionably had fun. Most importantly, we formed
deep bonds with truly unforgettable people. From yelling musical theatre songs to trading
virtual Pokémon cards, we certainly made friends to last a lifetime. CWSF left us with many
cherished memories and ultimately inspired us to dream bigger, work harder, and fall in love
with science more.

Future Aspirations

Isabell aspires to work in the healthcare field after university to merge her intellectual curiosity
for the biomedical sciences with real-world applications to help patients, especially by
leveraging her experience with bioengineering and psychology. Judy aims to become a
pediatrician because she believes that a child’s trust is precious, and their smile after feeling
better is even more so; she also intends to educate youth about health as a proactive
prevention by using her skills as an engaging presenter.



