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LETTER FROM THE EDITORS

To our readers,
The Seventh Edition of The CROW was composed and published during the ongoing COVID-19 global
pandemic, where universities pivoted between online and in-person learning. During this time, members of
the University of Washington Bothell community continued to feel the pandemic’s impact in every aspect
of their lives, from the health and well-being of their families, friends, and communities to financial and job
insecurity. Simultaneously, this time has been marked by incidents of global violence that have profound
impact on the well-being of individuals, cultures, and nations globally. We have felt these impacts here at
UW Bothell as well. We would like time to acknowledge the hardship and the loss this past year has brought
to people both near and far.
With this edition, The CROW continues to highlight the incredible dedication of the students at UW Bothell
as they conduct, analyze, and synthesize their own research investigations in topics ranging from science
and technology, to interdisciplinary arts, health studies, and everything in between. The act of conducting
research is a high-impact learning practice that engages students outside of the classroom setting and allows
them to think more critically about the topics they wish to discover and the world around them. By taking the
initiative to submit their work for review by a board of their peers, the authors in this journal have taken steps
towards becoming active contributors to academic discourse that values inclusion, expansion, and critical
thinking.
Due to the events, new and ongoing, that defined the 2021-22 academic year, we would like to extend special
recognition and gratitude to our student writers. In addition to the personal risk each writer might experience
in submitting their work for peer review, the students who worked with us this year did so through a unique
set of global circumstances. We know submitting during this time must have been difficult, and we appreciate
your patience and your effort. We are so excited we can share with you the 2022 Edition of The CROW!
Your friends on the Editorial Board,
Alex, Connor, Emily, Evelynn, Giselle, Grace, Jesse, Madison, Saajidah, Sakshi, Shahrzad, & Sidra
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Researched Argumentative Essay

CHANGING THE LANDSCAPE OF AMERICA’S
DAIRYLAND: THE DOMINANCE OF HOLSTEINFRIESIAN MILK PRODUCTS AND WHY THIS
BREED NO LONGER SUPPORTS THE NEEDS
OF THE PEOPLE
April Oertle
ABSTRACT: The classic dairy cow has a black and white hide: the classic appearance of the
Holstein-Friesian breed. However, this breed of cattle may no longer be the most appropriate dairy
cattle breed. There are over 6 different breed of milk cows used by American dairy producers;
however, this research essay will only compare three breeds of milk cow (Holstein-Friesian,
Brown Swiss, Jersey). The three different breeds of milk cow each have distinctly different physical
characteristics as well as the composition of their milk. Today, American consumers are eating dairy
products instead of drinking them. Cheese yield is directly linked to milk composition. HolsteinFriesian milk has the least fat and protein content of the three breeds of cattle, negatively impacting
cheese yield. It would be beneficial to dairy farmers to switch breeds of cattle to either Brown Swiss
or Jersey because of their smaller body size and higher composition of fats and proteins in their
milk compared to Holstein-Friesian.
to the dairy industry. Even though there are 6
Introduction
breeds of milk cows used by commercial dairy
he black and white cow with a swollen
producers, Holstein-Friesian cows dominate
pink udder, pulling at green grass in front
American dairies, making up over 90% of dairy
of a red barn is the traditional image of an
cows (Tyler, 10). Despite the prevalence of the
American dairy. The milk cow associated with
Holstein-Friesian, this breed may no longer
stocking refrigerator shelves of grocery stores
be the best breed of cow to meet the needs of
with full milk jugs is only representative of one
the American consumer. This research essay
breed of cattle. American culture and business
compares three breeds of milk cows (Holsteinideals value productivity. There is no exception
Friesian, Brown Swiss, and Jersey).

T
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Discussion: Milk Cow Breed Comparison

Discussion: Dairy Consumption Habits

Table 1 shows the difference in body color
and structure between the three breeds of cow.

After World War II, Americans wanted
bulk milk products, and therefore, the dairy
breed with the highest productivity (HolsteinFriesian) took over the industry. The percentage
of American people consuming fluid milk
decreased significantly after 1977 (Sebastian,
2). Currently, Americans are eating more dairy
than drinking it. Since 2010, domestic per capita
of cheese increased 19%; butter consumption
is up 24%; and per capita yogurt is up 7%
(Jerome). In 2015 alone, cheese production
in the United States alone was 5,370 million
kilograms; mozzarella is currently the most
produced cheese (Johnson, 9953).

Table 2 is composed of quantitative data
comparing the quantity and quality of milk
produced by each respective breed of cow.
Brown Swiss cattle, the oldest breed of dairy
cattle, are smaller in size and weight than the
Holstein, yet produce milk with higher protein
content (Tyler, 8). Populations of Brown Swiss
cows have been declining by 8% every year
with about 15,000 Brown Swiss cows registered
in 2004 (Tyler, 8). There are approximately 3.9
million Holstein dairy cows in the United States
(Tyler, 10). Holstein-Friesian cows make up
90% of total dairy cow population (Tyler, 10).
Jersey cows are among the smallest dairy breeds
and originate from the Channel Islands off the
coast of France (Tyler, 10). Their numbers have
been increasing by 2% every year with 160,000
Jersey cows registered in 2004 (Tyler, 11).
Therefore, each breed of cattle has distinctly
different body characteristics and significant
differences in the composition of their milk.
Furthermore, by changing cow breeds from
Holstein-Friesian to Jersey cows, there is an
increase in milk calcium (+0.25 g/L) and an
increase in protein content (+0.52%). Brown
Swiss compared to Holstein-Friesian will
also increase protein content, fat content, and
average calcium levels in milk. These values
may be compared by viewing Table 2.

2
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Dairy cows provide many enriching products
to the American people. Cheese consumption
is often part of the American diet and is an
important product made from cow milk. Milk
composition is directly related to cheese yield
which in turn provides profit for the creamery
and the dairy farmer. Cheese yield heavily
depends upon the fat and protein contents of
the milk (Johnson, 9957). The largest expense
in cheese making today is the cost of milk
(Johnson, 9953). As seen in Table 2, HolsteinFriesian cow milk has the least fat and protein
content of the three breeds of cows surveyed.
The Holstein-Friesian breed is no longer meeting
the changing demands of the American palette.
This milk therefore is not the best source of
efficient and profitable cheese making. Because
increasing the fat contents of milk will increase
the yield of cheese, it is important to start with
a richer milk. Jersey milk, however, has an
entire percent higher of fat content compared to
UWB The CROW, 2022
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Holstein-Friesian (4.62% compared to 3.65%).
With whole milk having a fat content of 3.25%,
the difference from 3.65% to 4.62% fat content
in Jersey milk is enormous.
American cheesemakers desire a wider
variety of dairy breeds because of differences
in their milk composition compared to the
standard Holstein (Elliott). Jersey milk, with a
higher fat content, can be described as tasting

Discussion: Composition of Milk
Fluid milk and its subsequent products are
important sources of nutrients: vitamin D,
calcium, magnesium, and potassium (Sebastian,
1). Vitamin B12 is also in fluid milk and is
essential for normal function of the central
nervous system, formation of red blood cells,
and development of the brain (Liebe, et al.). All
these nutrients are typically low in American
diet.
While oat milks, almond milks, and other
vegan milks have been increasing in supply
UWB The CROW, 2022
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creamier and smoother. Cheesemakers have
been experimenting with differences in their
initial milk to influence the final product. For
example, a farm in California called “Bubalus
Bubalis” produces a renowned mozzarella from
water buffalo due to the higher butter fat content
than the Holstein (Elliott). Therefore, artisanal
cheesemakers believe the breed of cow can
greatly affect their final product.

and availability to the consumer, it is difficult
to achieve calcium nutrient requirements from
foods on a strictly plant-based diet without
supplements (Liebe et al.). Almond milk lacks
essential B vitamins and commercial brands
often add sugar to the product.
Discussion: Dairies’ Environmental Impact
While dairy farms are instrumental in
providing essential nutrients, they can be
harmful to the environment by the production
of greenhouse gases which contribute to global
climate change. In a study by Liebe, et al
3
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found (where GHGE refers to greenhouse gas
emissions):
…investigations into the impacts and
alternatives when removing dairy cows
from US production agriculture suggest that
GHGE changes would be minor, equivalent to
0.7% of total US GHGE. Emissions increase
under scenarios that reallocate arable land
for production of more carbon-intensive
crops, such as fruits and vegetables in LU2, to improve the nutrient supply to the US
population. At the same time, supplies of
some limiting essential nutrients for the
human population would decline under all
dairy removal scenarios. Essential nutrient
production decreased under all reallocation
scenarios that decreased GHGE, making
the dairy removal scenarios suboptimal for
feeding the US population.
Smaller farms will also impact the environment
less dramatically. A mature lactating cow will
usually consume 2.3% of her body weight each
day (Rasby). A Holstein cow who on average
weighs 680 kg will consume almost 16 kg of
feed per day. Jersey cows who on average
weighs 431 kg, will consume only 10 kg of feed.
Therefore, Jersey cows consume 2,152 kg less
than a Holstein cow per year. Therefore, it is
more environmentally conscious to have herds
of Jersey cows than Holstein-Friesian. Dairy
farms, with smaller herds of cattle, can be more
profitable. Therefore, the farm manager should

consider changing the breed of cattle they milk
from Holstein-Friesian to Jersey or Brown
Swiss.
For example, Cherry Valley Dairy in Duvall,
Washington operates with purebred Jersey cows.
Jersey cows were intentionally selected due to
being the most environmentally friendly breed of
dairy cattle. With the associated high fat content
in Jersey milk, their creamery produces multiple
types of soft cheeses and butters. In 2021, a
gallon of whole milk sells for $32. Their most
popular product is their gray salt butter which
sells for $14 a pound. Consumers are willing to
pay a premium for small-scale dairy products.
Operating with ~23 lactating cows and a total
herd size of ~60 head, Cherry Valley Dairy can
reduce their environmental impact while still
producing high quality dairy products: quality
being emphasized over quantity. The Jersey
dairy farmer can have less cows and provide the
same quantities of milk fat to therefore make
the desired cheese products. Other dairy farms
should follow Cherry Valley Dairy’s example
and maintain herds of Jersey cows.
According to Dairy Farmers of Wisconsin,
Wisconsin has over 7,000 registered dairy farms
averaging a herd size of 150 cows. In the last
40 years there have been major environmental
stewardship progress in Wisconsin dairy farms:
producing the same amount of milk with a 79%
herd reduction, 35% of the water, and 10% of
the land (Dairy Farmers of Wisconsin). Dairy

Table 3
Has statistical averages that show Brown Swiss cows and Jersey cows can keep up with the demand
that Holstein-Friesians have created. The fat content of milk differs based on time of the year, with
winter months having less fat, nutrition, and the individual cow’s genetics.
4
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farms and their management are not stagnant,
especially when it comes to environmental
considerations.
A 2018 article, “Life cycle assessment
of California unsweetened almond milk”,
published in the International Journal of Life
Cycle Assessment, found that almond milk was
the most sold plant-based milk. In California,
11% of irrigated farmland nurtures almond
groves. This same study noted that 1.42 L of
unsweetened almond milk consumed 175 kg of
freshwater; water is a scarce resource in arid
California. However, to produce an equivalent
volume of dairy milk (1.42 L), there is an
estimate freshwater consumption of 307 L.
However, water consumption in arid California
is more dramatic and environmentally harmful
than water consumed in water abundant
regions of the United States, such as the Great
Lakes region (Winans et al.). This region of the
United States is home to many American dairy
farms.
Conclusion
Bulk dairy products are desired less than
quality dairy products. Instead, both consumers
and cheesemakers desire a higher quality
product. By selecting, breeding, and milking
from dairy cows with naturally higher fat
contents in milk, the American dairy farmer
can return more profit and the impact to the
environment will be less. With Americans
drinking less fluid milk, the Holstein-Friesian
breed as the dominant dairy breed in America
needs to be reevaluated. Dairy farmers can
provide higher fat content milk from smaller
breeds of cattle which will require less feed and
less space, decreasing internal farm expenses
and thereby increasing the profit margins of the
farm. Smaller breeds of cattle will impact the
environment less. Jersey cows should replace
large Holstein cows in American dairy farms.
Further research should be undertaken to
predict how smaller dairy farms may meet the
demands of the American people. Thus, there
is a need for quantitative assessments on the
cost and sustainability of smaller dairy farms.
UWB The CROW, 2022
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LITERATURE AS AN ACTIVIST TOOL TO SPARK
CONVERSATIONS
Raelynne Woo
ABSTRACT: When asked to think about activism and social change, what comes to mind are
activists, political speeches, protests, and the notion of creating movements that bring people
together to lend voice to their ideas. What comes before these acts of activism and social change
are that they originate from ideas. Where can these ideas come from? One source is the arts. There
is the belief that activist art does not have power and that people should become politicians and
not artists if they want change. Art by itself may not do much work on its own, but where activist
art contains power is that they can act as initial sparks for ideas. It is the realization that there is
an aspect within society that needs to be brought up to attention and needs to be changed. The arts
can spark change and literature is one example that has this kind of potential.

W

hen asked to think about activism and
social change, what comes to mind are
a person’s actions and spoken words. We think
of activists and politicians giving speeches,
protests, petitions, and creating movements that
bring people together in the physical space to
give voice to their ideas. What comes before
acts of activism and social change are the ideas
they originate from. Where can these ideas
come from? One source is the arts. I share Lucy
Lippard’s argument against the idea that art
can’t change anything, and that people should
become politicians if they want to create change
(3). Art on its own cannot do much work, but it
is worth considering where its potential power
can lie. Teenagers and young adults today gain
new information and ideas from a variety of
outlets that were not available in the past. Given
this new knowledge, they can come to the
realization that there is an aspect within society
that needs to be brought up for attention and/or
needs to be changed but might not necessarily
know where to start. Literature can serve as an
activist tool used to spark ideas and conversation
on social justice and activism amongst readers,
specifically amongst our younger generation
today.
Social justice, activism, and social change that
address social issues begin with the formation
of ideas and dialogue. Many of these terms may
UWB The CROW, 2022
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be used interchangeably, but there are subtle
differences in each. In my view, social justice
entails that everyone deserves equality in terms
of rights, treatment, and opportunity, activism
involves direct action to bring about political or
social change, and social change involves larger
structural and transformational adjustments to
society. When thinking about how each of these
terms works as a progression, an order that
makes sense would be social justice, activism,
then social change. Another term called “artistic
activism” is described as “a dynamic practice
combining the creative power of the arts to
move us emotionally with the strategic planning
of activism necessary to bring about social
change” (Duncombe and Lambert). These terms
play a role in some literature, lending itself to
being a tool for activism through addressing
these topics.
Activist art has a part to play in our evolving
society. Justice Judge Bruce Wright with the
New York State Supreme Court notes that
“participating in the system doesn’t mean that
we must identify with it, stop criticizing it, or
stop improving the little piece of turf on which
we operate” (Bishop 135). Everyone is a part of
society and plays a role within, and particularly
the United States still has many social issues and
injustices that people who are not in a position
of authority or privilege experience constantly.
7
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There can be underlying pressure as citizens to
conform to dominant ideas and expectations of
our time, to fall into a “this is just how it is, and
nothing will change” mindset, and to not speak
against them in fear of causing conflict or trouble
for oneself. In order to make improvements in
society, individuals should be challenging and
pushing back against ideas and agendas that
are built on cruelty and discrimination. Lippard
notes the counterargument that some insist that
“art is powerless feel that its power lies precisely
in that powerlessness—that art escapes social
pressures by being above it all or below it all”
(5). While there is truth to this statement, she
says that it tends to encourage irresponsibility,
so it is key to consider how art can insert itself
into conversation of social issues today, even
if not directly. To begin any kind of change, it
starts with gaining new knowledge—as they
say, “knowledge is power,” and the arts serve as
one outlet to attain it.
Younger generations are our future when it
comes to activism and social change. It is crucial
to note that “powerful institutions, such as
schools, government, media, and the family, can
be reshaped by young actors who then reveal,
through the power of a youthful perspective, the
wrongs and weaknesses of the system” (Gaffney
120). A common phrase that goes around is
“children are the future.” Young people today
have access to a vast amount of knowledge
through many different sources given our
advancement of technology and communication.
Specifically in the United States, citizens are
given rights and the freedom of speech to voice
out opinions on inequalities and injustices
faced in not only the individual’s life but their
communities as well. It would make sense that
acts of activism could fall into the hands of the
younger generation. They observe and witness
the faults in the system as well as learn about the
traumas and mistreatment their ancestors faced.
Now they have a chance to openly share and
discuss those issues because “With economic
and political inequality on the rise, ubiquitous
violence against young immigrants and people
8
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of color, and the steady dismantling of public
education, we need a literature of social change
now more than ever” (Gaffney 120). Due to
these issues, one of the best forms of activist
literature to start understanding these injustices
is the literary genre of books targeted at teen and
young adult (YA) readers as these books reflect
the diversity and issues that surround our world
today.
Reading activist literature helps readers
realize and understand the faults in society
and see a need for change. According to
Marxist literary criticism, there are two
distinct possibilities in reading literature. The
first is that “literature does nothing but reflect
the ideologies of its time. What it reflects,
therefore, is ‘false consciousness’ mediated by
the influence of the dominant ideas of the time”
(Panikkar 6). The second is that “literature
challenges the ideology it confronts and tries
to transcend the ideological limits of the time,
yielding insights into the realities that ideology
hides from view” (Panikkar 6). Essentially,
while the first possibility tends to maintain the
status quo, the second possibility contributes to
changing it (Panikkar 6). Both parts of Marxist
literary criticism can be applied to how we read
literature, especially literature on social justice
topics. A story will feature a society that has
flaws as it reflects a dominant ideology, and the
characters in it will interact with those ideas –
challenge them, push back against them, form
innovative ideas, and/or figure out how to find
their place in such a world.
Animal Farm by George Orwell is a book that
demonstrates concepts from Marxist literary
criticism. The story is about farm animals who
want to overthrow their human farmer to live
equally and freely, but it grows dark as the pigs
are the animals that gain control and form a
dictatorship at the end. The book reflects the
events leading up to the Russian Revolution
of 1917 and the following Stalinist era in the
Soviet Union (Campbell). In Animal Farm, a
wise pig named Old Major shares his thoughts
UWB The CROW, 2022
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with the other animals on how they are all
mistreated by their human farmer. Old Major
tells them, “Remove Man from the scene,
and the root cause of hunger and overwork is
abolished forever” (Orwell 8). His speech is
enough to get the other animals to realize the
faults of their state of living, which reflect the
dominant ideology set by the humans who hold
authoritative power. This realization makes the
animals want to challenge and confront this
power as they start a rebellion to seek change.
By reading literature through a Marxist lens,
there can be a case made for why certain books
may be considered as activist literature; it can
be used as a medium to spark change through
helping readers figure out what parts of society
need change.
Literature has power in targeting changes to
an individual’s beliefs and ways of living. Not
only can literature be about topics on social
justice, activist movements, and social change,
but there is also a layer of what happens beyond
the books as the ideas can open up and change
the way an individual sees the world. Social
change is described to be “articulated at three
different levels: changes in the life conditions
of an individual, of an institution and of the
society as a whole” (Panikkar 9). Examples of
the three different levels of social change can
be seen in Animal Farm when the animals try
to reconstruct their society. The change in the
life and conditions of an individual can be seen
when “the pigs now revealed that during the past
three months they had taught themselves to read
and write from an old spelling book which had
belonged to Mr. Jones’s children and which had
been thrown on the rubbish heap” (Orwell 27).
The pigs learned to read and write on their own
terms in order to initiate the rebellion, which in
itself is an act of change at an individual level.
The change of an institution can be seen when the
animals establish the “seven commandments”
which “would form an unalterable law by which
all the animals on Animal Farm must live for
ever after” (Orwell 27). The animals create
commandments that only apply to their farm
UWB The CROW, 2022
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and amongst themselves. The change of society
is seen later in the book when “years passed”
as the pigs establish higher power than the rest
of the animals and they are no longer equals
(Orwell 140). Social change does not happen
quickly, but often takes years to establish.
In Animal Farm, the pigs finally resembling
humans is a new norm that developed over time.
Given the three different levels of social
change and varying terminology related to
it, the focus is on social justice, activism, and
social change in relation to the ideas we gain
from literature and how we discuss them with
others opposed to actions or acting upon those
ideas to create a higher systemic change. In other
words, literature has power in that it targets the
beginning of the progression, starting with
changes to an individual and not the end goal of
a structural social change of society as a whole.
Changes at an individual level are important
because movements that fuel changes to society
as a whole can’t start without a personal change.
Literature serves as a way to enter into the
conversation of activism that is not daunting,
unlike traditional activist movements. It is hard
to imagine that by looking at a piece of art
or literature, someone would feel compelled
to ignite a big change in their community.
However, it is more about the information we
gain and the new ideas formed by engaging with
art. People are able to share ideas with others,
which is where art can have power. The term
“activism” itself is “foreign to many people,
and a bit daunting: it seems to take too much
commitment, too much risk, and too much
time... But that’s why mixing arts and activism
works so well” (Duncombe and Lambert). For
those who see activism as the act of putting
oneself out there in a risky situation with fear
of potential violent acts or harsh consequences
against them, it can be intimidating and might
be a reason for someone to step out of the
conversation. Art and activism conform to
certain views of what they should look like—for
example, art is seen as paintings and drawings
9
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while activism is seen as large scale protest
movements. This is why artistic activism works
well, because “artistic activism is activism that
doesn’t look like activism and art that doesn’t
look like art” (Duncombe and Lambert). One
of the unique ways Animal Farm brings readers
into the conversation is that the story as art
portrays historic people as animals instead
of people while being a work of fiction. This
deviates from the expectations of what activist
engagement and readings on the topic might
look like, but still retains the truth of historic
events. No one expects that reading fiction can
give readers an activist frame of reference, but
it has the capacity to without readers realizing it.
Literature offers an indirect way into activism as
reading books can serve as a way to engage with
social justice, activism topics, and social issues
without directly putting oneself out there.
Literature that strays away from social norms
may fall subject to censorship. Some may argue
that books alone have no power to create change
in society. While there is truth to that statement,
it can also be argued that “YA literature has
power; why else would so many would-be
sensors not want teenagers to read these books?
Teen readers also have power. They have power
not as adults in training or as deficient adults
but rather as youth who may see more clearly
through the layers of insincerity and deception”
(Gaffney 121). When topics and ideas presented
in literature go against the dominant ideas of
society and what is deemed “appropriate” for
readers, especially younger readers, they get
censored and banned. These books are removed
from bookshelves and schools, which prevent
people from engaging with them. This can show
that even exposing the mind to new knowledge
has a power of its own.
Animal Farm is a book that has a reputation
for being banned for its conflicting subject
matter. It has been accused to be communist
propaganda and a call to overthrow organized
states (“Banned Books Week 2021: Animal
Farm”). Animal Farm was rejected several times
10
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by publishers before it was published (“Books
They Tried to Ban”). It was also banned entirely
from the Soviet Union, had plenty of pushback
from British and United States publishers and
classrooms, and to this day is still banned by the
United Arab Emirates because of its depictions
of pigs, alcohol, and other content conflicts with
Islamic values (“Banned and Burned: Restricted
Books Throughout History”). Literature has
power in how ideas are shared and spread around.
If it did not, it would not make sense how much
effort from publishers and school boards goes
into making sure books that are controversial do
not get into the hands of readers. Those who get
to decide what books get read have power, so if
they decide against certain books, it may mean
that the messages in them contain a challenging
power of their own.
Young adult literature is accessible because
of its relevance to its target audience. Gaffney
states that “YA literature is a useful and
appropriate literature for classroom instruction
– it is accessible and relevant to young readers,
making it a more forgiving canvas for young
literary critics and theorists” (124). There are
a few reasons why the specific genre of YA
literature appeals to a younger generation. One
of the reasons is that these stories often contain
characters, including a protagonist around the
reader’s age, providing the reader someone to
relate to. Another reason is that the content in
these books reflects the current time period and
setting we live in, which then provides further
reason for the reader to relate and see themselves
in the story. The second reason may lend itself as
one that is more important than the first at times.
There are many older books labeled as “classics”
which are marketed for teens and young adults to
read such as Little Women, Pride and Prejudice,
Peter Pan etc. and while they feature characters
that may be around the age of the reader, there
is a difference in time period and content. It is
also important to note that not all, but many
dominant “classics” are Eurocentric—written
by white authors and feature white characters.
Literature such as these classics still retain their
UWB The CROW, 2022
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relevance in diverse ways to readers to this day
(they are beloved classics for a reason), but it
is important to consider that contemporary
YA books can offer a different perspective.
Consider that “The power of YA literature lies
not in empowering readers as individuals but
rather in its potential to connect individual
readers to a larger, more diverse community”
(Gaffney 121). In recent years, there has been a
wide range of YA literature being published by
authors from minority groups, such as people of
color, who tackle topics present amongst these
communities in our current time. When readers
who belong to such communities pick up these
books, they see themselves represented and can
start to see where they fit into the conversation.

as a collaboration between the UW Tacoma
library and diversity center on campus. The
books chosen each academic quarter by the staff
who lead the club are YA fiction which focus on
topics of social justice. A few of the books read
in the past include The Hate You Give (focus
on the Black Lives Matter movement), The 57
Bus (focus on LGBTQ+ hate crimes), Darius
the Great is Not Okay (focus on Mental Health),
and There There (focus on Native American
History and Identity) to name a few. The goal
of the book club is to bring students, faculty,
and staff on campus together to read and have a
discussion around the book’s topics—to engage
in how they impact their own lives and society
as a whole.

Literature can offer a space for privacy and
enjoyment in conversations related to social
justice and social change. Educators and
librarians play a key role in ensuring books for
teens and young adult readers are presented
to them in a way that makes them want to
participate in the ongoing dialogues of social
issues in our society. They have some power in
choosing what books go on bookshelves, what
books can be taught in their institutions, and
what books they recommend students to read
when asked. They also have influence in the
lives of teens and young adults who may see
them as trusted adults to confide in outside their
family and other social circles. Even if literature
is targeted towards a specific age demographic,
that does not mean older adults cannot enjoy
them too as “YA is becoming only more popular
and pleasure oriented, as evidenced by the fact
that adults seem to enjoy it as much or more
than teens do themselves” (Gaffney 125). This
enjoyment is all the more reason for educators
to be engaged and be a source of encouragement
for the younger generation of readers.

The process of reading literature in our
education systems can often feel like a chore to
teens and young adults, but that does not always
need to be the case. What an idea like the book
club at UW Tacoma does is serve as an incentive
for those who enjoy reading. Participants are
given a free copy of the book and have the
pleasure of engaging in conversations about it
with others, including the author of the book
who usually gets invited to speak at one of the
book club sessions. Another effective aspect
of the club is even though the librarians and
staff are facilitators in a sense of organizing
the club, the power dynamic of being viewed
as an instructor is less present. All participants
are encouraged to freely express ideas at their
own comfort level without the worry of facing
grade penalties for having not read the book,
pressure to fully understand the book, and/
or the lack of verbally sharing ideas within
the group. Since a book club might consist of
people who are considered to be peers rather
than close family, this also lends itself to being
a more private place to share ideas, build trust,
and establish close connections to others,
especially considering the sometimes personal
and relatable nature of topics presented in the
literature. The act of reading literature alone can
serve as a safe place for young adults because
“in a world where we think we understand

An example of how educators effectively
bring students together to engage with literature
is at the University of Washington (UW) in
Tacoma. I was a part of a book club called Real
Lit[erature] that was initiated in the year 2018
UWB The CROW, 2022
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what teenagers want and what they are about,
reading is a space for radical privacy, where any
and all meanings are possible” (Gaffney 126).
Literature can open up teens and young adults to
new knowledge or even topics that are frowned
upon and shied away from discussing within
their own families. It is a place to experience
personal and intellectual change as readers have
a place to process and engage these topics with
others in a way they may not get the chance to
experience in other settings. A book club is one
example of creating intentional spaces to build
trust and have conversations about social justice
with others. There are other ways educators
can make this happen within classroom spaces,
like having students write and reflect on these
issues or having one-on-one conversations
with them. Educators can play a major role in
ensuring teens and young adults get these kinds
of opportunities where they can contribute to
the larger conversation of issues in our society.
Literature can influence readers to have a
deeper understanding of social issues today by
eliciting an emotional response. Today we are
surrounded by multiple platforms to gain access
to information on what is happening in the
world. A few sources include television, radio,
newspaper, articles, social media, and word of
mouth, so it is important to consider how these
sources differ from literature. Duncombe and
Lambert state: “Activism moves the material
world, while Art moves the heart, body and soul.
In fact, however, they are complimentary. Social
change doesn’t just happen, it happens because
people decide to make change. As any seasoned
activist can tell you, people just don’t decide
to change their mind and act accordingly, they
are personally moved to do so by emotionally
powerful stimuli.” News stories often present
social issues and activism in a way that is direct,
factual, and short, which does not leave a lot
of time for information absorption from the
viewers. Literature on the other hand has the
potential to deliver information that can make
readers feel more empathetic and connected
to the characters in stories and their personal
12
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struggles. In The Hate You Give by Angie
Thomas, there is a scene in the book where the
protagonist Starr witnesses her friend Khalil
be shot multiple times by a police officer when
their car gets pulled over. Khalil is shot because
the officer mistakes the hairbrush he pulled out
from his car as a gun. Even though The Hate You
Give is a work of fiction, the story is inspired
by true events. People who read this particular
book may have a strong emotional reaction to
the events within because it is clear that what
happened was wrong and unjust. Readers are
able to develop more empathy for Starr because
they see the world through her perspective
before and after the incident occurred over a
longer period of time. The Hate You Give book
and movie were influential when they were
released because topics of racism, implicit bias,
and activism are still present in society today,
encouraging young adults to consider their place
in society and how they want to get involved in
a conversation that is still ongoing.
Artists, art, and literature alone cannot change
the world, which is why it is worth considering
how the medium of the message can be used
and further utilized for social change. Today, we
live in a society where people, and especially
those from minority groups, are recognizing
and voicing injustices instead of being silent
about them. They are encouraged to speak up
and challenge them. If activist art is successful,
then there should be changes in the larger
culture that can be observed whether big or
small. Literature used as an activist tool to spark
conversation may not be a large-scale change,
but is a positive change, nonetheless. It might
not even be as small of a change as we think
because literature and the arts are shared, alive,
and thriving in our communities. It is important
to use these art forms to continue conversations
that critique authority and how society operates
to set the stage for any kind of positive social
change in the future.
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Research Proposal

EXISTENTIAL DREAD ON
PRO-ENVIRONMENTAL BEHAVIOR IN YOUNG
ADULTS
Jade Kanui Roque
ABSTRACT: The effects of climate change encompass more than its ramifications on the natural
environment. As we venture further into modernity that is drastically different from the last 150
years, it’s become apparent that the effects of changing environments on the human psyche are
worth studying as social scientists. Specifically, it’s become important to analyze the effects of
climate change discourse and action on the mental health of young adults. Young adults are faced
with a constantly changing social landscape that appears to compound the effects of changes in
the global natural environment. Soon, young adults will have most of the decision-making power
in the United States. This paper analyzes the current mental health landscape of young adults,
the classification of climate change as ambiguous loss associated with existential dread, and the
effects of hope and coping mechanisms on decision making. The proposed study aims to determine
a threshold of existential dread, classified as ecoanxiety, that would elicit pro-environmental
behavior from young adults. The anticipated outcome of this study is a contribution towards a
novel theoretical framework aimed at understanding the psychological load that climate change
and other existential concerns have on the developing psyche of future generations.

E

Introduction

nvironmental engagement encapsulates
a growing category of human relations.
Societal deliberations concerning climate
change are especially potent given the
pressure of a countdown to no return that
the Intergovernmental Panel on Climate
Change (IPCC) has warned us is imminent
(Intergovernmental Panel on Climate Change
[IPCC], 2021b). Given the time frame, it is
crucial to include young adults’ perspectives and
potential action to sustain any changes made.
There are several studies that indicate young
people’s interest in global problems and resulting
intense negative emotions evoke inactivity in
environmental engagement efforts (American
Psychological Association, 2017; Bostrom et al.,
2020; Clayton, 2020; Maartensson & Loi, 2021;
Ojala, 2012b). Many researchers, including
myself, assume it is because the psychological
load of climate change, with its emotional and
physical distance and pervasive, ambiguous
loss, far outweighs the immediate gratification
UWB The CROW, 2022
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of any pro-environmental action an individual
can take.
Studies of pro-environmental behavior
post-Kyoto Protocol (1997) have focused
mainly on adults. However, common themes
have appeared among the factors that seem
to be important for further examining proenvironmental behavior - the main factors
being age and gender, educational level, social
influence, and habits (Ojala 2012b). According
to Pew Research Surveys and the current
literature on climate change perspectives, recent
data shows that climate change concerns have
become a bipartisan issue in the United States
(Pew Research Center, 2021). The effects of this
political perspective change have significant
implications for positive climate initiatives
given the advances of technology, the urgent
necessity of climate-friendly policies and
infrastructure, and the younger generations’
level of knowledge.
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For the sake of my proposed study, it is
important to define the terms ecoanxiety,
existential dread, and pro-environmental
engagement. Ecoanxiety is identified as an
outcome of environmental awareness and the
subsequent emotional reactions to ecological
decline. It’s characterized by feelings of
frustration, despair, powerlessness, and worry
and made distinct by the type of ambiguous loss
that Glenn Albrecht identifies as solastalgia
(Albrecht et al., 2007). Existential dread is the
generalized category from which ecoanxiety
draws its emotional power. The crisis of
existential dread is universally experienced
and stems from an individual’s confrontation
with the ultimate concerns of humanity: death,
freedom/responsibility, meaninglessness, and
isolation (Budziszewska & Jonsson, 2021). Proenvironmental behavior is used interchangeably
in this essay with pro-environmental engagement
and is defined as the willingness to perform
actions, partner with organizations, and promote
policies that promote positive climate change.
Based on these readings and my own
understanding of anthropogenic climate change,
my research question aims to inspect the
relationship between existential dread, namely
from the dimension of ecoanxiety, and young
adults’ participation in pro-environmental
engagement. The high threat perception of
climate change is experienced daily by 36%
of Americans and the “mobilization of [young
people] has become the symbol of new climate
change awareness,” (Budziszewska & Jonsson,
2021). This is leading to an increasing interest
in the effects of ecoanxiety and its impact on
the decision-making behavior of the generation
who will be responsible for and experience the
first major effects of climate change.
Research Questions
The purpose of this study is to examine
young adults’ willingness to engage in proenvironmental behavior. Digital natives, young
adults aged 18-26, take in five times more
information in one day today than people did
16
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in 1986 – a finding synthesized by Daniel
J. Levitin’s The Organized Mind: Thinking
Straight in the Age of Information Overload
(2014). More information is not always a good
thing, and too much exposure to knowledge
and information can increase the likelihood of
developing depression and anxiety – components
of an oncoming existential crisis (van Bruggen
et al., 2014). My research questions encompass
exposure to climate change science, the benefits
and drawbacks of consistent and concentrated
exposure, and effective methods of coping.
First, what are the effects, if any, of increased
exposure to climate change-elicited existential
dread on young adults’ participation in proenvironmental behavior? Subsequently, what
are the benefits and drawbacks of increased and
prolonged exposure of ecoanxiety on young
adults? Lastly, what are effective methods of
reframing existential dread and ecoanxiety to
more constructive forms of coping?
Thesis
I argue that examining the carrying threshold
for existential dread via measurements of
ecoanxiety in young adults in a social setting
will increase environmental engagement.
Young adults are primed for complex problem
solving and abstract communication thanks to
the variety of issues they’re exposed to by the
internet and social media. By placing them in
a study with a peer focus group, I anticipate
that increased environmental engagement will
emerge through the psychological pressure
of imminent catastrophic climate change and
a social consensus on a desirable outcome.
I explore the relationship between young
adults with others their age because the power
differential is similar enough to imply a multitude
of shared experiences (Corner et al., 2015).
Studies show that youth of today are anxious
about their collective futures and are more
likely to experience psychological and physical
health impairments due to climate change (Wu
et al., 2020), promoting an increased motivation
to find viable pro-environmental solutions.
Validation of the findings of this study will
UWB The CROW, 2022
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likely improve our understanding of the holistic
well-being of the planet and humanity in the
long-term, as well.
Methodology
There is very little literary reference to the
relationship between the ability to correlate
existential dread and ecoanxiety with proactive
environmental engagement. For my proposed
study, drawing on community college students,
university students, and full-time employed
young adults between the ages of 18-26 is the
ideal focus group for the study. Any funding
provided as an incentive for the study should
go towards the applicants who make it through
both trials and the post-study evaluation.
Recruitment for the first section at these
locations appears to provide a healthy pool
of applicants with varied political, social, and
economic backgrounds. Those who respond to
recruitment and fall into recruitment criteria
of being of age and inclined to participate are
tasked with responding to a survey questionnaire
evaluating their base psychological perception
of climate change and well-known pro-climate
initiatives. The survey is a mix of quantitative
Likert-scale questions gauging their existential
dread and ecoanxiety threshold prior to the
intervention. The survey questions are modeled
after Budzizsewska & Jonsson’s 2021 study of
Existential Perspectives on Climate Change.
Qualitative questions to assess how each
participant responds to stress and copes with
emotions addressing high-risk, high-stakes
issues are also included. These qualitative
assessments are designed to help researchers
identify common responses to crisis situations
among participants.
Those who successfully completed the
survey were recruited to meet in person with
the other participants to attend an educational
seminar delivered by a climate scientist and
activist. The lecture would run through the
Representative
Concentration
Pathways
(RCP) scenarios provided by the IPCC to
broaden the understanding of the consequences
UWB The CROW, 2022
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surrounding the lack of pro-climate action
(Intergovernmental Panel on Climate Change
[IPCC], 2021a). Following this, the scientist
would also provide progress notes on how G30
countries are effectively combatting climate
change using a mix of individual/community
responses, political responses, scientific
responses, and business responses. The purpose
of this portion is to test whether the holistic
representation of information would alleviate
the pressure of ecoanxiety on young adults’
perception of climate issues on a global scale.
A peer focus group is key in this study to
test whether informal social discourse would
allow for a more realistic representation of
community engagement among young adults
(Ojala, 2012a). Researchers would observe and
transcribe the post-seminar discussion without
informing the participants and code for positive
and negative reappraisal following the format
of (Ojala, 2012b). The participants would then
take another similar survey three days post
discussion evaluating their willingness to engage
in action pathways related to the responses
provided during the intervention. Their answers
would be cross-validated with the coding of the
transcription for internal validity and accuracy.
Preview of the Research & Methodology
Mental Health of Young Adults
It is plain to see that in our hyper-connected
society, young people are gravely affected by the
onslaught of high-risk, high-stakes issues that
compound yearly. The issue of climate change is
significantly distinct in its global pervasiveness
and the lack of manifestation on a personal level
(Cianconi et al., 2020). Nonetheless, thanks to
social media and the Internet, young people are
exposed to climate and other catastrophes more
quickly. The salience of social issues tends to
magnify the psychological effects of these
catastrophes in young adults who will live with
the consequences of such issues. The behavioral
manifestations because of these issues include
a lack of willingness to have children, the
17
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politicization of any and every social issue, and
a loss of trust in social institutions (Clayton,
2020).
The literature on young adults’ responses
to high-risk, high-stakes issues is insufficient
surrounding climate change and proenvironmental behavior. This can be explained,
in part, by the current coping mechanisms
available to young adults and the rapidity with
which their environments are subject to change.
The most common mental health responses
to the current socio-cultural and sociopolitical climate are elevated levels of stress,
PTSD (notably present in climate refugees),
heightened anxiety, and depression (American
Psychological Association, 2017). Not only
does climate change elicit these mental health
responses, but those who are already predisposed
to mental health vulnerabilities run the risk of
exacerbation of these ailments due to the impact
climate change has on social factors and the
potential for destruction of young adults’ lived
environments (Majeed & Lee, 2017).
According to the climate science body of
knowledge, as technology innovates it becomes
more efficient and the current trajectory reveals
that though humans are emitting more carbon
than in the 20th century, our rate of drawdown
is also increasing. This partial picture is harmful
to young adults because the knowledge that
could promote hope in this generation is
commonly omitted in public discourse, leading
to misconceptions concerning the efficacy
of pro-environmental initiatives and climate
technology. The distress, depression, and
ecoanxiety experienced by young adults due
to climate change is rooted in the helplessness
and demoralization that characterize existential
dread. The mental health of young adults is
vulnerable, susceptible to the public discourse
which is not always scientifically valid and will
have far-reaching impacts on the political and
cultural state of the world.
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Existential Dread & Ecoanxiety
Van Bruggen et al. (2014) describe existential
anxiety, a component of existential dread, as
an expression of being occupied with ultimate
concerns such as death, meaninglessness, and
fundamental loneliness. And, according to Ojala
(2012b), the research indicates that learning
about global problems can trigger the intense
negative emotions associated with existential
dread and ecoanxiety. One can assume that
these ultimate concerns and feelings of worry,
helplessness and hopelessness are a necessary
aspect of constructively dealing with climate
change. Behavioral responses amount to either
acceptance-actions or avoidant-actions and are
related to feelings of agency or powerlessness.
Studies show that young adults are interested
in and worry about global issues more so than
older generations, but their lifestyles are at the
same rate of sustainability as older generations
(Ojala & Bengtsson, 2018). This can lead to a
perception of meaninglessness among young
adults, who may compare their contributions and
lifestyle sacrifices to those of older generations
and see no significant change or difference. A
comparison at this level negates any optimism
they may have concerning their own individual
actions – it is this perception that promotes
ecoanxiety in young adults.
Coping mechanisms measured by Ojala
(2012b) emphasized that differences in
coping strategies represented different active
outcomes in a Swedish study of young people.
Clayton and Karazsia (2020) also highlight
in a recent study that experiencing climate
change is associated with more than one type
of response. If existential dread and ecoanxiety
are experienced by young people, can positive
reappraisal of climate change elicit effective
action? Reframing the worry and powerlessness
when thinking about climate change is only
possible when the outcome is achievable and
attainable, thereby promoting a constructive
transition to hope instead of despair.
UWB The CROW, 2022
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Hope & Pro-active, Pro-environment
Engagement
Hope as a concept is complex but it is evident
that it is the polarized concept of existential
dread. The most relevant psychological theory
about hope proposes three different components
of goals, pathway thinking, and agency thinking
(Ojala, 2012a). Hope arises when a positive goal
is felt as attainable – how, then, does hope relate
to motivation? People with high levels of hope
are more proactive about using their knowledge
and information to make better decisions.
Young people whose coping strategies were
meaning-focused were more common in
promoting hope, while emotion and problemfocused strategies were used more to regulate
worry according to Ojala (2012b). It should
be noted that there is a significant difference
between regulating worry and promoting
hope – it is comparable to running away from
something versus running toward it. In one
study, all significant correlations of hope and
proactive environmental engagement were
reported positive, so one could rightly assume
that the relationship between ecoanxiety,
existential dread, and hope regarding proenvironmental engagement indicates an ability
for young adults to constructively integrate
climate change into their worldview. The main
distinction proposed is, again, in the differences
between hope grounded in climate denial and
hope grounded in more constructive forms of
coping.
Measuring Climate Anxiety & Contributions
of a Social Context
It is recognized in the social science community,
particularly within the field of psychology, that
a quantitative approach to measuring existential
perspectives is controversial. “Some eschew the
use of standardized measurements in general,
and regard these measurements as being in
opposition to the flexibility and inherent holistic
character of human functioning,” according to
van Bruggen et al (2014). This disagreement
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can be contributed to the nature of social science
research and the purported goal of the study in
question. The literature suggests that one of
the few limitations in measuring existential
emotions is its lack of replication.
One successful study, Clayton & Karazsia
(2020), successfully measured the psychological
impacts of climate change. While Bruggen et
al. (2014) reviewed instruments measuring
existential anxiety, there are limitations to both
studies relevant to my proposed study which is
that neither correlates climate anxiety to proenvironmental behavior, and the instruments
found to measure existential anxiety were lacking
in depth and scope. Likewise, in Budziszewska
& Jonsson (2021), the researchers tested and
examined the relationship between climate
anxiety and climate action, however, it was
focused on the application of this knowledge
within a psychotherapy context and recognized
that an informal, social context would go further
in evaluating the collective movements of young
people’s proactive engagement.
Measuring ecoanxiety as an aspect of
existential dread serves a purpose in the greater
social context because climate anxiety underlines
the magnitude of the high-stakes climate
situation and motivates new forms of cultural
discourse to affect social movements, policies,
and infrastructure development (Budziszewska
& Jonsson, 2021). The measures that limit risks
from climate change may also contribute to the
reduction of existing inequalities because highrisk issues especially impact the disadvantaged
in society (Botzen et al., 2021). I anticipate that
understanding the social context of high-risk
threats will provide grounded paths of action
towards young adults’ engagement in adapting,
mitigating, and responding to high-risk, highstakes issues in the future.
Emotional Considerations in Decision
Making and Behavior
Accepting or denying the reality of climate
change and emotional coping with threatening
19
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information is the cornerstone of reframing
ecoanxiety towards productive action. Young
adults are less likely to be fatalistic about
combating climate change, and most appear
to perceive climate change to be a serious
but solvable problem (Corner et al., 2015).
In the same study, it was mentioned that
constructive hope was positively associated
with pro-environmental behavior. Managing
risk perception, behavioral willingness, and
constructive hope in pro-environmental behavior
revealed that people are most willing to change
their behavior when they feel hopeful about the
outcome (Maartensson & Loi, 2021). When
considering the decision-making capability of
young adults, it appears that the majority of
emotional consideration and risk perception
lies in the immediacy and efficacy of climatefriendly initiatives.
Limitations & Possibilities for Future
Research
The potential limitations for this study are
the possibility that participants would fall into
mental patterns that imitate other participants,
rather than answering true to their own ideals
and beliefs. This could potentially be coded
supplementary to the intervention and would
need to be cross-referenced with post discussion
survey results. Since one hypothesis is that proenvironmental engagement is influenced by
social context, this is a necessary preparation
for this proposed study. For ethical protection,
a liability waiver detailing the potential
mental and psychological ramifications of an
intervention that tests for levels of anxiety and
pre-existing pathology would need to be signed
before any research takes place.
Considerations for future research would first
be a longitudinal survey study following the
participants and tracking their choices regarding
whether they engaged with environmental
activism and, if so, to what extent. Surveys
should also account for inactivity and the
self-reported explanations for doing so. Also,
prolonged exposure to existential crises is a
20
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cause of significant traumatic stress. Addressing
the pre-existing, natural context of existential
dread in a non-experimental observation of
language surrounding climate change on social
media platforms, recorded interviews, and/or
the inclusion of further literature review would
further validate the outcome of this proposed
study. Alternatively, this research is based
on the ideas presented by Attitude-Behavior
Gap which occurs when individuals perform
actions that contradict or disregard their values
(Redondo & Puelles, 2016). Much of the
literature surrounding the attitude-behavior
gap is in reference to environmentally-focused
behavior, however, there is little surrounding the
psychological impact of the attitude-behavior
gap and what elicits this dissonance specifically
for younger generations. Continued research
into the attitude-behavior gap and existential
dread would benefit social psychologists as
technology and society innovate for altered
climates, lifestyles, and institutional structures.
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Research Proposal

IMPACTS OF BIRTH MODALITY ON RATES
OF POSTPARTUM DEPRESSION: AN
EXPLANATORY SEQUENTIAL MIXED METHOD
STUDY
Fallon Zollars
ABSTRACT: Postpartum Depression (PPD) is the most common mental illness after childbirth.
It has long lasting and often severe effects on both birthing parents and offspring. Some modes of
birth are associated with higher rates of PPD but the link is controversial and not well understood.
The manner by which a person gives birth could have an impact on their well-being after delivery
and may affect rates of PPD. This study seeks to understand if one of the causal factors for differing
rates of PPD by birth modality is the anticipation of mode of delivery. Using an explanatory
sequential mixed method design, the impact of birth modality on PPD will be examined. Phase one
is a case control study that will examine quantitative data comparing PPD in people who experience
anticipated and unanticipated birth modalities. Phase two will consist of phenomenological
interviews that intend to uncover the emotional relationship between birth modality and PPD.
Deepening the understanding of PPD causality and its connection to birth modality is imperative
to direct future research as well as develop effective and innovative treatments.

P

Introduction

ostpartum depression (PPD) is a
psychiatric illness that typically begins
in the days and weeks following birth. The
symptoms of PPD include irritability, anhedonia,
anxiety, persistent discouragement, guilt, sleep
disruptions, and more (Vieira, et al., 2018). PPD
is the most common mental illness affecting
postpartum (PP) people; it has a significant
impact on the health and wellbeing of parents
and infants, with issues extending far into their
lives (Zhao & Zhang, 2020). PPD can have a
negative effect on the parent-infant relationship
contributing to poorer feeding outcomes, an
increase in self-harm behaviors, and a higher
risk for infanticide (Xu, et al., 2017). Long term,
people who experience PPD are more likely to
have another depressive episode, a lower quality
of life, and a higher risk for chronic illnesses
(Zhao & Zhang, 2020).
PPD & Infants
The effects of PPD on parents also impact
the parent-child relationship, making the child
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susceptible to long-term health consequences.
Infants have poorer health outcomes when
their birthing parent is diagnosed with PPD,
compared to infants whose parent was not
(Beck, 1998). Infants impacted by PPD can
exhibit “emotional, cognitive, and behavioral
problems, and low social competence” (Xu,
et al., 2017). Parents experiencing PPD have
poorer breastfeeding outcomes, which impacts
an infant’s susceptibility to infection, childhood
obesity, and diabetes, as well as intelligence
(Victoria, et al., 2016).
PPD Risk Factors
PPD is a serious psychiatric condition;
some risk factors and protective factors have
been identified, but much is still unknown.
According to a meta-analysis done by Zhao and
Zhang (2020) “violence and abuse, immigration
status, gestational diabetes, cesarean section,
depression history, vitamin D deficiency, obese
and overweight, PP sleep disruption and poor PP
sleep, lack of social support, traditional dietary
pattern [...], multiple births, preterm and low23
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birth-weight infants, PP anemia, negative birth
experience” are potential risk factors. Having
the most complete understanding of risk factors
for PPD improves healthcare professionals’

ability to screen for, diagnose, and treat it. This
may reduce the severity of harmful effects and/
or shorten the duration of symptoms.

Figure 1:
Modes of Delivery

Mode of Delivery & PPD
No matter how a person gives birth, each mode
has its own set of long- and short-term risks and
benefits. While cesarean sections (CS) were
once considerably more dangerous than vaginal
births, that is no longer the case (Gregory, et
al., 2011). Many risks associated with CS stem
from the fact that it is a major surgery. Some
studies suggest that CS are associated with
a higher rate of PPD due to the stress from
complications and recovery associated such as
infection, PP hemorrhage, injury to the ureter
and bladder, uterine rupture, chronic pelvic
pain, and gastrointestinal dysfunction (Sun, et
al., 2020).
A good deal of research has been done on
how risk factors like pre-existing mental illness,
stress, self-efficacy, and partner support affect
PP outcomes (Silverman, et al., 2017). Little
research has been done regarding the ways
delivery and potential birth trauma affect the
PP mental landscape. While a contentious link
exists between some modes of delivery and
PPD, the underlying causality has not been
established. Understanding the reasons behind
why certain modes of delivery like emergency
CS are associated with higher risks of PPD is
essential.
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Cesarean Section
CS is a surgical procedure where the infant
is delivered via an incision in the abdomen.
It is the most common major surgery in the
United States. Rates of CS in the USA have
continuously increased since the inception of
the procedure, with one in three deliveries now
occurring via CS (Gregory, et al., 2011). This
is partially associated with comorbid factors
like increasing maternal age, higher rates of
gestational diabetes and hypertension, and preeclampsia, but also more people electing to
have CS (Gregory, et al., 2011). The decision
to perform a CS is typically made by medical
professionals, after assessing both absolute and
relative indicators, to provide the safest birth
possible (Mylonas & Friese, 2015).
Anticipated Cesarean Section
Anticipated CS are one’s planned in advance
by both the birthing parent and the medical team
prior to the beginning of labor. There are a few
types of anticipated CS. Elective CS are done
at the request of the birthing parent but without
medical indicators. This type of CS is often
blamed for the increasing rates of the procedure
but records show that only 11% of CS in the
USA happen at the request of the birthing person
(Mylonas & Friese, 2015). Elective CS that take
UWB The CROW, 2022
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place for no medical reason are different from
planned CS which are medically indicated and
recommended for a safe delivery. Both planned
and emergency CS take place due to medical
necessity. Some circumstances that indicate the
need for a CS happen prior to the onset of labor,
resulting in a scheduled or planned CS.
Unanticipated Cesarean Section
CS that are unanticipated occur when neither
the birthing parent nor the medical team know
that a CS will happen beforehand. Emergency
CS happen when complications spontaneously
arise during the pregnancy or labor (intrapartum)
resulting in the need to immediately perform the
procedure (Mylonas et al., 2015). As mentioned,
there are two categories of indicators for CS,
absolute and relative. Absolute indicators are
medical complications where a CS absolutely
must take place. Relative indicators mean that a
CS is likely necessary. Some absolute indicators
include the small maternal pelvis, amniotic
infection, maternal pelvic deformity, eclampsia,
fetal asphyxiation, umbilical cord prolapse,
placenta previa, and abnormal lie or presentation
(Mylonas et al., 2015). Relative indicators
include failure to progress during labor, prior
CS, and pathological cardiotocography (CTG)
(Mylonas, et al., 2015).
Cesarean Section Risks
While no method of birth is without
complication, CS are associated with more
severe maternal morbidities and mortality than
vaginal births (Souza, et al., 2021). Emergency
CS are associated with the highest adverse
outcomes of any birth, whether they are due to
failed vaginal labor or complications (Gregory
et al., 2011). CS creates risks for people and
infants and should only be performed when
there is a clear benefit (Souza, et al., 2010).
The short-term risks of CS include risk of
infection, complications from surgery and
anesthesia (including death), lower likelihood
of breastfeeding, and febrile illness (Gregory, et
al., 2011).
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Cesarean Section & PPD
Some studies have found a contentious link
between CS delivery and PPD, while others
dispute it. A meta-analysis by Yokoyama, et
al. (2021) evaluating delivery mode and PPD
showed that observational studies often found
a significant positive association with PPD and
CS, but epidemiological studies had conflicting
results with half finding no association. One
gap that may be contributing to this conflict in
findings is the difference between scheduled,
elective, emergency, and failed labor CS.
Vaginal Delivery
About 70% of births occur vaginally (Gregory,
et al., 2012). The rates of PPD in people who
deliver vaginally are lower than in those who
have a CS, although this link is contested
(Sun, et al., 2020). While vaginal deliveries
are associated with lower risk, no birth is risk
free. Roughly 10% of people who have vaginal
deliveries experience complications; most
commonly tearing of the perineum and fecal
or urinary incontinence (Gregory, et al., 2011).
The risks to infants during vaginal delivery
include birth trauma, primarily shoulder
dystocia, asphyxia from delayed labor, and
injury resulting from manipulations used during
delivery like a vacuum or forceps (Gregory et al,
2011). The mode of delivery that is associated
with the highest risk of complications for both
infants and people is a failed labor delivery.
This is where labor begins vaginally and then
must be finished via an emergency CS (Gregory
et al., 2011).
Significance and Rationale
Delivery can be a frightening and stressful
experience, especially when it does not go as
planned. Understanding the aspects of delivery
that contribute to PPD is essential. While
research has begun to parse out a connection
between mode of delivery and PPD, it has
not yet sought to understand what aspects of
each mode of delivery are risk factors. PPD
is both a common and serious mental illness,
25
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yet the complete etiology remains unknown.
Identifying risk factors is an important step in
protecting the health of birthing people and
infants (Zhao & Zhang, 2020). PPD can lead
to a myriad of adverse health effects on people
and children.
The effects of PPD on birthing people are
extensive, affecting everything from how they
interact with their children, how they feed
them, to an increase in self-harm behaviors,
suicidal ideation, and even infanticide (Xu,
et al., 2017). The effects on infants are also
extensive, including higher risk for emotional,
cognitive, and behavioral problems, as well
as low social competence (Xu, et al., 2017).
Understanding how the process of delivery is
related to PPD could be an important tool in
both identifying and treating it. If people who
experience an unanticipated mode of birth have
a higher risk for PPD then their decisions about

future childbirth and follow-up care may be
impacted. Identifying what aspects of delivery
are related to PPD allows providers and parents
alike to participate in early interventions and
gain greater understanding. If certain modes of
delivery are a risk factor, adjustments can be
made to expectations and approaches during the
tenuous period after delivery when PPD often
develops.
Research Question and Hypothesis
Birth modality is an underexplored risk factor
in PPD. Understanding how the experience
of delivery affects the wellbeing of birthing
parents is essential for developing effective
treatments and furthering studies of PPD
etiology. This study will consider whether PP
people who have experienced an unanticipated
mode of delivery (failed labor CS, emergency
CS, or forcep/vacuum vaginal delivery) have an

Figure 2:
Phase 1: Quantitative Retrospective Case Control
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increased chance of developing PPD in the first
six weeks after giving birth compared to people
who had a planned birth experience (elective
CS, planned CS, or spontaneous vaginal
birth). It is hypothesized that delivery via an
unanticipated modality will be associated with a
higher rate of PPD six weeks PP compared with
the experience of an anticipated modality in the
same time frame. The study will then seek to
gather information on the emotions, feelings,
and cognition behind this increased risk.
Method
An explanatory sequential mixed method
design will be used, combining quantitative case
control study as outlined in Figure 2, followed
by qualitative phenomenological interviews.
The quantitative portion will involve taking
a sample portion of PP people and breaking
them into cases and controls. The cases will be
experiencing PPD symptoms at six weeks PP,
the controls will have no significant symptoms
of PPD. The cases will then be divided into
two groups, those who were ‘exposed’ and
experienced an unanticipated birth modality and
those who were not and had an anticipated birth.
The process will be repeated with the controls.
If the hypothesis is correct the cases will more
often have had an unanticipated delivery mode
than the controls. This leads into the qualitative
phase where interviews will be used to identify
the emotional and cognitive connections
between birth modality and PPD.
Phase 2: Qualitative Phenomenological
Interviews
Utilizing the data from the case-study in
combination with the qualitative information
gathered during the interviews will create a
more complete picture of how delivery relates
to PPD. A cohort of people who experienced an
unanticipated mode of birth will be interviewed
about their birth experiences and how that
affected their feelings in the days and weeks
after bringing their child home. The mode of
birth can be either vaginal or surgical as long as
UWB The CROW, 2022
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it was unexpected. Each cohort of interviewees
should include people who experienced vaginal
as well as surgical births. This will ideally
allow researchers to begin to establish if the
unanticipated aspect of mode is a factor in the
presence of PPD, rather than being tied to CS
versus vaginal birth. Another cohort of people
whose delivery mode was predicted will be
interviewed about their experiences and feelings
after bringing their child home to see if the
themes between the groups differ.
Sampling
This study will use the health records of
500 obstetrics patients from the University of
Washington (UW) Women’s Health Center
attending PP follow-up appointments six
weeks after delivery. Included participants are
cisgendered women between the ages of 20 and
35, English speaking, American citizens, who
delivered their first child full-term. Participants
should be on their first birth, with no previous
known pregnancies whether they resulted in a
child, miscarriage, or abortion. The births should
all be singleton and full-term, meaning the fetus
reached 37 weeks’ gestation. The inclusion
criteria for this study are stringent because the
delivery experience may be affected by the
differential access to healthcare experienced
by many marginalized groups. They may have
negative birth experiences that are not the result
of birth modality and could confound the results
of this study. Excluded are also those who
did not have their first child, have a previous
diagnosis of depression, anxiety, or PTSD,
who delivered preterm, or who had significant
gestational complications. The study will take a
non-probability simple random sample of health
records to determine the cases and controls.
The sample for Phase 2 will be taken from
the population used in Phase 1, the inclusion
and exclusion criteria are the same. The study
will conclude with a qualitative portion, asking
participants to describe their birth experiences
and the emotions that developed during and
after birth. This will be done by selecting people
27
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from each group and conducting semi-structured
phenomenological interviews. During their sixweek follow-up appointments, participants will
indicate whether they are open to participating
in an interview; those who do will leave either
their phone number or email address for
researchers to follow up. A computer generator
will randomly select ten willing participants
from each of the four categories. Interviews
will be 30-60 minutes and can be conducted in
person or via a video conference.
Operationalization & Measurement
The independent variable is the mode of
delivery. Anticipated deliveries are ones that the
birthing parent knew would occur prior to the
birth, see figure 1. Anticipated birth modality
may not necessarily be preferred, but it is
known ahead of time. Unanticipated deliveries
are ones that the parent did not know were
going to happen prior to the occurrence. It is
hypothesized that the nature of unanticipated
births will negatively affect feelings and
contribute to higher rates of PPD.
Anticipated Deliveries
Spontaneous vaginal delivery is a delivery
that happens without medical intervention to
extract the infant. These infants are born by
being pushed through the parent’s birth canal
and do not need medical tools for the extraction.
Elective CS is a surgical birth done at the
behest of the birthing parent not out of medical
necessity. Planned CS is a surgical birth that is
medically indicated but not an emergency; these
births are scheduled in advance, however, this
may not be their preferred mode of delivery.
Reasons for a planned CS could include, breech
presentation, small maternal pelvis, placenta
previa ,and others.
Unanticipated Deliveries
Forceps delivery is a vaginal delivery that
requires the use of medical intervention via
forceps to extract the infant. Vacuum delivery
is a vaginal delivery that requires the use of a
vacuum to extract the infant. Emergency CS
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are deliveries that happen unexpectedly due to
medical necessity. They can happen prior to the
onset of labor or during labor (intrapartum).
Some medical indications for an emergency CS
would be eclampsia, asphyxiation, umbilical
cord prolapse, placenta previa, and infection
(Mylonas, et al., 2015). Failed labor CS
differ from emergency CS in that they occur
intrapartum and happen when labor fails to
progress. This can happen at any point during
labor. Often it is first treated with inducing
drugs and, if labor continues to fail to progress,
delivery occurs via CS.
PPD Assessment
To assess the dependent variable, PPD, the
Edinburgh Postnatal Depression Scale (EPDS)
will be used (Cox, et al., 1987). The EPDS
consists of ten questions with four possible
answers given to each question. Using this
measurement tool at six weeks PP is the standard
of care for the assessment of PPD. The answers
are ranked from 0-3 with increasing severity.
The maximum possible score is 30, and a
score greater than 10 indicates the presence of
depression (Cox, et al., 1987). All people with
scores greater than 10 will be included in the
cases group, and all people with scores less than
10 as controls.
Interview
The qualitative portion of the study
will evaluate the feelings and emotions of
participants regarding delivery, assessing them
for PPD connections. Responses about birth will
be coded for self-efficacy, confidence, perceived
failure and sense of control or lack thereof.
Responses about PPD will be coded for feelings
of hopelessness, sadness, anger, confusion,
sleep troubles, fear, anhedonia, and exhaustion.
Any other themes that arise that have not been
predicted will also be coded and evaluated.
Data Collection
Health records from the sample population
will indicate their EPDS score six weeks
after delivery, following the standard of care.
UWB The CROW, 2022
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Results from the EPDS will determine cases
and controls. The cases include those who
have scores greater than ten, indicating at least
moderate symptoms of PPD are present. The
controls will have a score less than ten indicating
that PPD symptoms are either not present or

not significant. Both the EPDS score and birth
modality will be obtained via the participants’
health records provided by their OB/GYN. The
participants will be divided into four groups to
analyze the relationship between birth modality
and PPD symptoms, see figure 3.

Figure 3:
Data grouping for PPD & Birth Modality

After the interviews with each of the four
groups have been conducted, they will be
evaluated to see if specific themes emerge
around the birthing experience and birth
modality. The interviews will be conducted
by birthing professionals, ideally either an
experienced labor and delivery nurse or a
certified midwife. The interviews will be led
by the women, but questions will be designed
to interrogate feelings of self-efficacy, control,
and whether the perception of success or
failure during birth contributed to long term
emotional stability. As part of the inclusion
criteria participants should be proficient in
English but in case issues arise around medical
terminology interviewers should be adept at
explaining the processes and terms used in
birth.
Analysis
Individuals are used as the unit of analysis
in order to aggregate data about the potential
differences in PPD for people who encounter
UWB The CROW, 2022
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different birth modalities. First, a univariate
analysis will be used to determine the mean
EPDS score and the standard deviation for each
of the four groups. A multivariate analysis will
be performed to account for confounding factors
in PPD symptoms. The multivariate analysis
will use race, partnership status, insurance,
age, education level, and income level. For the
qualitative evaluation of the phenomenological
data, a cross-case analysis will be performed.
Interviews will be recorded and transcribed so
researchers can familiarize themselves with
the dialogue and then code them for themes to
understand connections between feelings about
birth modality and overall emotional wellbeing
and feelings of depression.
Ethical Considerations
This study will have approval from an
institutional review board, and all participants
will have signed and understood an informed
consent document. All PP people will be
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experiencing massive lifestyle, hormone, and
emotional shifts due to the nature of their
situation, making them a vulnerable population.
People who have self-reported PPD may be an
even more vulnerable group. It is important
to note that those who will be participating in
this study will have already reported their PPD
symptoms to their OB/GYN and will be given
the option to receive treatment with their medical
providers. Interviews must be respectful of the
participant’s vulnerable status and avoid asking
prying questions. Participants should guide the
conversation and be frequently reminded that
they can opt to skip questions and are under no
obligation to stay until the end of the interview.
Interviews should be conducted by skilled
interviewers, and mental health professionals
should be present during the interview. After the
interview participants should have the option to
follow up with a mental health counselor if they
are feeling uncomfortable or need additional
support. Maintaining the confidentiality
of participants in the study is paramount.
Participants likely will not be able to remain
anonymous since follow-up interviews will be
conducted with participants, so protecting their
confidentiality is of the utmost importance.
Significance
As rates of PPD continue to rise in the United
States, understanding how modes of delivery
affect not just the physical body but the emotional
and psychological landscape can help people
make informed decisions about their birthing
experience. Understanding the connections
between birth modality and PPD may also assist
clinicians in screening and identifying PPD.
There may also be implications for treatment if
birth trauma is correlated with PPD. If people
know that there is an increased risk of PPD
due to their delivery experience they may be
more inclined to seek treatment earlier, feel
less stigma about their diagnosis, and be better
able to address the illness. Doctors and other
healthcare professionals could recommend
further follow up care or earlier interventions.

30

N052996.01F
N52996_2021-CROWJournal_Pages_R1.pdf
May 23 2022 10:28:18

Limitations
This study is limited in scope; future research
must account for the birth experiences of those
not included. Understanding the connection
between birth modality and PPD will be
important in parents who are transgender, nonbinary, or gender nonconforming. This research
is meant to be a foundation to expand out to
include the experiences of all birthing persons.
The people who choose to participate may not
be representative of the whole population. The
sample of people will be from those receiving
medical follow-ups; not all people have access
to these or choose to attend them. Those
experiencing PPD may be less likely to attend
their follow-up appointments. The EPDS is not
a perfect measurement tool, it may not catch
every person experiencing PPD. It requires
authentic evaluation on the part of the person
taking it which may not always be possible. The
study cannot take into account other PP mood
disorders like anxiety or psychosis. There are
aspects of delivery that are beyond the scope of
this study but may affect the birthing experience.
Some of these may be whether or not the
birthing person was administered oxytocin, a
medication to induce labor, or the presence of
anesthetics like a spinal tap or epidural. The
delivery experiences of people who delivered
at the UW medical center in Seattle may not
be reflective of every population. They gave
birth in a hospital in an urban area, likely with
some type of health insurance. Results may not
be generalizable to people who gave birth in
different settings or without insurance.
Future Research
Further studies should explore the relationship
between birth modality in underserved
or marginalized groups who historically
experience differential treatment in healthcare.
This would include people of color, transgender
birthing persons, immigrants, and non-English
speakers whose delivery experiences may be
disproportionately negative due to the history of
discrimination and racism in America. If birth
UWB The CROW, 2022
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modality is shown to impact PPD then studies
should also be done using a larger population
size. Additional studies could be done to see
if the relationship between birth modality and
PPD experiences changes with the presence
of medications administered during labor, like
oxytocin to induce labor, epidurals to block
pain, or narcotics.
Understanding that delivery is a crucible
with lasting consequences for many is vital in
assisting PP people navigating the intense PP
period. If an unanticipated mode of delivery is
a risk factor for PPD there are many treatment
implications. Eye Movement Desensitization
and Reprocessing (EMDR) therapy, a treatment
typically used for PTSD symptoms, is just
beginning to be studied in people who have
experienced a traumatic or life-threatening
birth. If delivery mode connects to birth trauma
it may be possible to expand EMDR therapy to
treat people whose delivery contributes to their
PPD (Hendrix, et al., 2021). Other therapies for
PPD like talk therapy and medication, may be
improved upon by further understanding risk
factors and causality including the role that is
played by birth modality (Brummelte & Galea,
2016).
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Research Proposal

COGNITIVE DEVELOPMENT IN YOUNG
CHILDREN DURING THE ERA OF MASK
WEARING: THE ROLE OF EMOTION
RECOGNITION IN PEDIATRIC BRAIN
DEVELOPMENTAL ABILITIES
Vi Nguyen
ABSTRACT: Facial expressions are arguably one of the most critical social stimuli that allow
infants and young children to communicate emotion and cognitively develop in areas of speech,
language, and learning comprehension. Since the first reports of the 2020 novel coronavirus, maskwearing has been a common practice to preventing the spread of the virus; however, with masks
covering a great portion of an individual’s face, the lack of facial cues become a great concern to
how infants and young children develop and mature to adulthood during the era of mask wearing
in daycares, schools, and other everyday settings. This proposal aims to explore the correlation
between mask-wearing frequency and emotion recognition skills in children by utilizing a crosssectional study design with an online survey and emotion recognition task. Statistical evidence will
be collected from the emotion recognition scoring results and will be compared with the online
survey that interprets the child’s mask-wearing frequency. The results of the proposed study are
expected to yield a more prominent understanding of pediatric cognitive development associated
with the social impacts of COVID-19; we encourage the further research of the consequences of
mask-wearing and to create further initiative to better support the future generations of our world.

M

Introduction & Background

ask-wearing has been one of the most
successful factors in combating the
spread of COVID-19 (Mayo Clinic, 2022),
yet the underlying issue of cognitive and
psychological consequences in young children
that come with wearing masks can present
potential issues throughout their childhood.
The role of emotion recognition comes into
play when discussing the importance of
cognitive development among young children,
specifically how facial expressions are being
compromised by mask-wearing; many studies
have demonstrated the correlation between
emotion recognition and social behavior ranging
from infant to young adolescent individuals. The
element of facial emotion recognition is vital
during childhood, especially when friendships
and social structures are prevalent, and the child
must recognize and interpret the emotional
context in social interactions (Garcia and Tully,
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2020). The era of COVID-19 has severely
compromised the social growth between
individuals and has limited young children from
receiving the necessary social interaction needed
for their cognitive maturity. Furthermore,
facial expressions become one of the main
components to developing relationships with
others and social skills, thus compromising the
sight of facial expressions can result in future
consequences in young children.
COVID-19 Pandemic
On March 11th, 2020, the World Health
Organization declared SARS-COV-2 or
coronavirus outbreak a global pandemic
(WHO, 2022); the uncertainty and continuous
threat have contributed to great stress among
communities, resulting in adverse effects
ranging between complexities in mental health,
societal issues, and economic stress. According
to the Journal of Anxiety Disorders, researchers
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discovered that there were multiple factors
that contributed to the collective anxiety and
fear among communities, including the health
of an individual or loved one who is infected,
economic hardship, mutation of the virus, and
media bias (Mertens et al., 2020). While many
adults were impacted by pandemic stressors,
children’s lives have been greatly impacted as
they had to adjust to new changes and caregiver
stress during the worldwide crisis. Accordingly,
there has also been a substantial rise in mental
illness that is correlated with the timeframe of
the pandemic, raising more hardship and tension
among individuals (Mumtaz et. al., 2021). As
the world enters 2022, the condition of the
pandemic has barely changed due to increased
infections, variants, and tiring coronavirus
guidelines that have made individuals feel as
if they are in a constant state of fear on top of
feeling frustrated and restless. Many children
have experienced a degree of stress stemming
from a change in their daily way of life, financial
burden, and the lack of social and physical
contact. In many instances, children are often
confined to their home for extended periods
of time, thus are not able to learn sociable
behaviors or psychologically develop which can
lead to stagnation in their growth.
State Compliance to Mask Mandates
Over the past two years, many states have
implemented their own policies in regard
to combatting the coronavirus spread. The
political leadership in each state is a large
influence in deciding COVID-19 prevention
guidelines, more specifically that Republican
governors are more likely to delay or refuse to
issue any coronavirus interventions regardless
of the CDC’s recommendations; consequently,
these govenors took about 125 days longer
to implement at least a mask mandate than
a democratic-led state (Adolph et al., 2022).
Moreover, many believe that as a consequence
of the political attitude that was established at
the beginning of the pandemic, individuals
might not have taken the virus seriously as a
34

N052996.01F
N52996_2021-CROWJournal_Pages_R1.pdf
May 23 2022 10:28:18

health risk since political figures, such as pastPresident Trump, have mocked mask-wearers
and continued to downplay the dangers of the
virus (BBC, 2020). On the contrary, despite the
highly politicized connotation of masks, states
that have enforced mask mandates and have a
mask adherence of 75% or more are associated
with lower transmission rates (Fischer et al.,
2021). Therefore, states that comply with
the mask mandates have better control of
the pandemic and can push for a more stable
economic reopening compared to states that
have lower levels of mask adherence. Taking
preventative measures in a timely manner
can significantly impact the effectiveness of
controlling virus severity, thus implementing
issued state policies can help protect vulnerable
populations and the general public to return to
normal life after the pandemic.
Importance of Face Masks
Since the start of the pandemic, one
preventative measure that was introduced to
reduce infections was face masks. Masks have
been used to protect vulnerable populations
such as immuno-compromised individuals
and children that are too young to be wearing
masks. Subsequently, the use of face masks has
made a large difference in infection rates during
the pandemic. Mask mandates issued by local
governments can vary by location, with few
being strict and others being more lenient. Studies
concluded that the reported use of face masks
and implemented social distancing decreases
transmission rates, thus being one of the most
effective interventions for coronavirus (Rader
et al., 2021). This suggests that implementing
public health interventions such as mask
mandates is needed to maximize transmission
control. While face masks are essential and the
most accessible to prevent the spread of the
virus, there are rising concerns on whether this
could pose a threat to young children. Masks
that are often mandated in primary schools are
essential to reducing transmission rates, yet it
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takes away facial expression recognition which
is critical for child development.
COVID-19 Impact on Schools and Education
Due to the alarming rate and extremity of
the virus, many schools were left unprepared
to continue educational learning in a remote
environment. On one hand, most schools opted
to hold classes completely online, while others
attempted to conduct hybrid learning for the
sake of having some sort of normal environment
but would end up with a higher infection rate.
Children that had no choice but to adapt to
these new learning conditions have taken a
social and psychological toll on their health by
developing anxiety, depression, and behavioral
issues (Malboeuf-Hurtubise et al., 2021). The
closure of schools, separation of friends, and
underdeveloped coping strategies have also
resulted in detrimental effects such as increased
screen time of excessive media coverage about
the virus, household stress, and social isolation,
thus becoming an urgent issue on the child’s
overall health (Nazish et al., 2020). Over the
past two years, schools have attempted to adjust
to the new environmental conditions such
as allowing in-person options with multiple
preventative measures implemented such as
social distancing, mask mandates, vaccination
requirements, and limited interaction between
teachers and students to decrease community
transmission (AAP, 2022). Regardless of the
educational system’s efforts, it is crucial to
provide interventions that focus on supporting
resilience in children by opening conversations
about their fears and taking measures to
alleviate loneliness in order to nurture children
and adolescents through this difficult time.
Cognitive Development in Young Children
Cognitive development in early childhood
refers to their mental comprehension of
problem-solving,
language
acquisition,
important relationships, and perception of
social behaviors (The White House, n.d.). There
are specific ways to develop cognitive skills
UWB The CROW, 2022
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simply by practicing speech skills, language
development, and social interaction. When a
young child is in an environment rich in language
and literacy interactions where they can hear
and see language constantly, they can easily
develop strong speech skills and cognition. If
a child is not able to access this environment,
this can delay their development and present
a significant risk of being constantly behind.
In a study researching the correlation between
emotion recognition and cognitive development,
it was found that a child’s poor emotion
knowledge is associated with problematic
outcomes such as poor academic performance
and social functioning (Kujawa et al., 2014).
This shows the importance of developing
emotion recognition skills; thus, it is crucial to a
child’s growth particularly during the first years
of life to develop sufficient social and mental
skills such as cognitive comprehension and
emotional capacity. By the age of five, children
should be able to comprehend relationships
with friends and family, ask questions to expand
their curiosity, decision-making, social rules
of interactions with other kids, and take steps
to control their emotions (APA, 2017). Due to
the coronavirus impact, preventative measures
such as social distancing and face masks have
limited the critical time of not only the social
interaction between children but also staggered
a child’s developmental process of interpreting
facial expressions.
Gaps in Knowledge
Additional research into how emotion
recognition plays a factor in cognitive
development during the COVID-19 pandemic is
imperative for a child’s growth and development;
lack of emotion recognition in a child’s first five
years of life can significantly impact their future
social skills and interpersonal behavior, while
less is known about the pandemic’s contribution
to cognitive difficulty. Although these studies
pave the way to examine the connection between
cognitive development and facial expressions,
there are limitations in knowledge that may have
35
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held the studies back. For instance, most studies
consist of a sample population of children ages
three to adolescence (14-17). While this is an
important age group to study in terms of brain
development, this could be too large of a range
to represent the critical social skills developed
in young children. Another gap in knowledge is
that some studies that address emotion cognition
have a limited selection of emotions that are
included in the child’s assessment, such as only
being happy, sad, and angry. We will address
gaps of knowledge with this research study by
adding more variety in how many emotions are
assessed as well as degrees in the intensity of
each facial expression. In addition, we will limit
the age range to be three to six years old to get
a better understanding of essential cognitive
development skills. Proceeding with this
research study can help bridge the knowledge
gap between the effects of the pandemic
and how it has impacted communities, thus
providing results that can provide opportunities
and strategies to help reduce social and
psychological consequences in young children.
Research Question & Hypothesis

topic by asking the question: How has a child’s
emotion recognition ability been impacted by
mask-wearing during the COVID-19 pandemic?
With the use of masks, our research assumes that
a child’s cognitive development will stagger or
fall behind compared to without face masks. We
believe that if children are not able to correctly
interpret basic facial expressions, then this
could cause potential difficulties in future social
interactions, mental health, and relationships.
Research Approach
Study Design
We will conduct a quantitative crosssectional study, which is the most appropriate
method because we can assess the prevalence
of the individual’s current state of knowledge,
attitude, and cognitive ability at one time.
Since daycares primarily focus on consistent
socialization, school readiness before primary
education, communication skills, and cultivating
confidence (Cadence Education, 2021), the
cross-sectional study will allow researchers to
assess the child’s current state based on their
developmental progress and mask use more
accurately at a daycare than at a primary school.
It is also crucial to collect data quantitatively
as statistical analysis provides more simplicity
since subjects might not be able to answer to
the extent of what is needed to determine the
subject’s current state of cognitive function.

The COVID-19 pandemic has completely
altered the way we live and how we function as
a society in the past two years. Specifically, this
has impacted those that are currently growing
up during these environmental conditions.
While the use of face masks has significantly
contributed to minimizing the spread, it has also Sampling
hindered a child’s ability to recognize specific
emotions.
The study will consist of 400 children that are
ages three to six currently enrolled in daycare.
Therefore, the lack of emotion recognition We will be utilizing cluster sampling in 10
due to the implementation of mask-wearing can different daycares from Seattle, Washington,
severely affect a child’s way of social interaction and Orlando, Florida. This specific age range is
and interpersonal behavior that could carry appropriate because a child’s cognitive advances
with them to the future. Proceeding with our continue to expand more logically as they
cross-sectional study, it is important to address interpret concepts such as social relationships,
the various difficulties that may be present behavior, and emotional dynamics (Hagan et
in a child’s future and prioritize their overall al., n.d.). Additionally, this chosen age group
wellbeing for the betterment of any future in is expected to have social and cognitive skills
society. Our research essentially explores this ranging from developing independence, social
36
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interaction with other kids, and being able to
comprehend basic emotional cues (AAP, 2021).
Washington and Florida State were chosen as
study sites because both states have opposing
mask mandates and COVID-19 guidelines.
Washington state’s guidelines over the course of
two years had required individuals ages five and
older to wear a mask in public indoor settings
with strong encouragement on vaccinations.
In contrast, Florida state recommends but does
not require face coverings. In addition, Gov.
Ron DeSantis issued an order of legislation that
includes prohibiting schools from implementing
face mask policies and mandatory vaccinations
(Governor Ron DeSantis Signs Legislation to
Protect Florida Jobs, 2021) while Washington
state issued a state-wide mandate for schools,
therefore not even allowing districts to make
their own decisions (Velez & O’Sullivan, 2021)
making them paralleling study sites in terms
of pandemic preventative measures. We will
specifically pick Seattle and Orlando since they
are considered the most populated areas and can
provide enough data for the study to lessen bias.
Proposed Sample & Sampling Techniques
When selecting participants, researchers will
utilize cluster sampling by randomly selecting
10 different daycares in both the Seattle and
Orlando locations and forming groups of 20
children per daycare. Cluster sampling would
be the best fit to sample this specific population
because we are analyzing populations from
different states, Washington and Florida. In
addition, cluster sampling can randomly select
the daycares within the specified area on top
of randomly selecting the students within the
daycare. This study will primarily target children
who are ages three to six years old who spend at
least five hours a day or 25 hours a week at the
daycare center to ensure they are in the daycare
environment following the mask mandates
based on the location. This study will exclude
children with pre-existing conditions that
may impact emotion recognition independent
of masks such as those with attentive,
UWB The CROW, 2022
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neurological, developmental disorders; this can
be conducted in a separate study through longterm observational research on seeing the lasting
impact of mask-wearing in individuals with
neurodivergent conditions. Recruitment will
be done by providing informational sessions
about the research and educational materials
such as pamphlets about a child’s cognitive
development to parents who are interested in
their child’s learning behavior. After sampling,
we will proceed to investigate each daycare’s
mask policy to ensure that they fit within testing
conditions, specifically dividing the daycares
based on if they require masks or not.
Operationalization & Measurements
The independent variable will be the use of
face masks and the dependent variable will be
the child’s cognitive development based on
emotion recognition. Mask-wearing behavior
will be assessed through a short survey given to
the parents to answer for their child. Cognition
development will be interpreted by using the
Emotion Recognition Task (Gibb et al., 2009).
In the Emotion Recognition assessment, the
subject will be given 25 questions where they
will be asked to identify the model’s facial
expression ranging from varying intensities
of seven emotions: happy, sad, angry, tired,
disgusted, embarrassed, and fearful. We will
then record the number of times a child can
correctly identify the emotion as well as the
emotion they answered if the question was
answered incorrectly. We will also consider
how long the child is wearing their mask and
if they are wearing a mask in their respected
location from the survey the parent previously
answered. An instance of potential results
provided from Gibb et al.’s study (2009) show
that outcomes are directly consistent with the
relationship that facial expression recognition
skills are correlated with reports of child abuse.
It is expected to predict this correlation as those
that have experienced child maltreatment find it
much more difficult to interpret positive facial
expressions due to the lack of being exposed
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to positive emotions from their parents. This
explanation can further clarify the correlation
between face mask behavior/frequency with
childhood cognitive development due to the
limited exposure to facial expressions and
children scoring low results on the Emotion
Recognition Task.
Data Collection
Phase I: Mask-wearing frequency
We will send out two surveys to the parent/
guardian using an online accessible link;
one survey will ask about the household’s
demographics such as the child’s age, sex,
ethnicity, location, and household income. The
second survey will focus on questions in regard
to the child’s mask-wearing frequency during
their time in their respective daycare. In the
second survey, questions will include asking
about the household’s demographics: the child’s
age, sex, then three nominal and two ordinal
variables to shape the following questions:
1. Do you enforce mask-wearing on your
child outside of daycare? For instance, at
stores, public places, and/or family outside of
the household, etc.
Yes
No
2. Does the daycare your child attends require
masks?
Yes
No
3. Does your child wear a mask?
Yes
No
4. If yes, how often do they wear a mask?
Always
Mostly
Sometimes
Never
5. How long is your child at daycare?
Less than or equal to 5 hours
More than 5 hours
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It is important to consider these questions
because they can supplement statistical analysis
and help categorize/separate the data. A survey
would be the best fit to analyze the data we
need because we can utilize basic questions and
simple formatting to reduce complications for
the subjects.
Phase II: Emotion Recognition Task
We will be utilizing an online quantitative
survey to assess the child’s emotion recognition
called the Emotion Recognition Task (Gibb et
al., 2009) which can be taken at home using
a pre-downloaded program, and finished
assessments can be sent back to the researchers.
In the process of the emotion recognition task,
parents will administer and help their child
throughout the assessment while they will be
asked to choose between those seven emotions
listed using multiple-choice structure by using
the question format: “What is this person
feeling?” and having the model perform the
specific emotion. To reiterate, since the subjects
are underaged, parents must be able to facilitate
the assessment by reading questions and
options, otherwise, they cannot help their child
answer the questions. Scoring of this test will
be based on how many questions they answered
correctly based on the correct interpretation
of the emotion, results will be directly sent
to researchers. We believe that those who
score 60% or above would be considered age
appropriate and those who scored less will be
marked for consideration during analysis.
Analysis
Researchers will interpret the data using
quantitative analysis to support the survey
approach because it will primarily focus on
cross-referencing the child’s responses by the
correct emotion they identified, the emotion
they incorrectly identified, and the use of maskwearing. It can provide a simplistic method
to understand the data collection and best to
compare statistically between the individual
to the overall population. In addition, it
UWB The CROW, 2022
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allows researchers to easily quantify emotion
recognition and interpret cognitive development
among young children and how it relates to
the child’s use of face masks. In the process
of analyzing the data collection, researchers
will utilize a bivariate analytical approach
to compare those results if the child wears a
mask versus no mask and emotion recognition.
Secondarily, we will also perform a multivariate
analysis to see if there are any associations based
on demographics such as the subject’s location,
household income, number of people in the
household, and parent’s education level to see if
there is a correlation between demographics and
the child’s frequency of mask use.
Ethical Considerations
In the process of the cross-sectional study,
researchers will follow a group of young
children ages three to six, thus parental and
informed consent will be considered for this
study to proceed. In addition, an Institutional
Review Board approval must be obtained before
beginning the experiment, making sure that all
subjects are protected and that parents/guardians
are given the necessary information before
participating in the research study. Furthermore,
since the study will involve 20 daycares from
two different states, we will confirm informed
consent to the directors of each daycare. The
child’s identity who participates in the study
is only between the parent, child, and the
researchers, therefore ensuring confidentiality.
Researchers will also ensure the protection of
data through confidentiality agreements, secure
databases, and limited access to the data. The
survey and assessment can also be stopped at
any time and the participant can drop out at any
time if they choose to.
Discussion
Significance
There is a necessary obligation to understand
the psychological impact that mask-wearing
has on young children. As we have experienced
two years’ worth of the pandemic, there is
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great stress of not knowing how long the crisis
period of the pandemic will last. Research on
COVID-19 itself, let alone the impacts it has on
young children during the era of mask-wearing,
is extremely sparse and has not been well
studied. In addition, the long-term effects of
face masks have yet to be studied; it is important
to conduct research that relates to mask-wearing
and how it impacts young children to reduce
possible consequences. Further, collective
trauma becomes a pressing issue across the
globe, especially impacting children who are
coming into and currently living in a world
that limits social interaction and crucial factors
to cognitive development. This can potentially
create social and emotional consequences from
the pandemic that can severely impact future
generations. Proceeding with this research study
can help bridge the knowledge gap between the
effects of the pandemic and how it has impacted
communities, thus providing results that can
provide opportunities and strategies to help
reduce social and psychological consequences
in young children.
Limitations
As an observational method, a cross-sectional
study will only look at one specific moment in
time, therefore it cannot support evidence for an
association between long-term mask-wearing
and the cognitive effects of young children
since there are multiple factors that stem from
the pandemic such as social distancing, changes
in the environment, and other psychological
stresses. In addition, the study contains a selfreporting survey on mask use answered by the
parent, which could impact the accuracy of the
study as parents might have a belief that their
child wears a mask more or less than if they are in
a daycare setting that requires masks. Moreover,
the majority of the data collection heavily relies
on parents’ participation, therefore there could
be potential parental bias introduced. A child’s
perception of mask use could be a result of
their parents’ behavior towards masks, which
could also affect the child’s behavior as well.
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Regarding the location of the study sites, since
the study only sampled two states across the
United States, on top of both study sites being
politically skewed, statistical analysis might
indicate that individuals from pre-defined
groups will correlate with each other. The
two cities, Seattle and Orlando, might not be
representative of the entire United States due
to being on a completely different side of the
political spectrum.
Future Directions
The proposed study can proceed with
further research by laying the foundations for
a longitudinal study to examine the long-term
effects of mask-wearing on children as they grow
into adulthood. Future research can develop
upon our findings by following young children
that are experiencing long-lasting pandemic
conditions and documenting significant
developmental changes in diverse aspects of
emotion recognition. Our research also calls
for a better understanding of a correlational
relationship between the use of face masks and
emotion recognition to see the impact on older
adolescents. Since the study was conducted at
two sites that may be politically skewed from
each other, it would also be beneficial for the
study to conduct at a site where the region was
more moderate. By conducting our research, we
can hope to come up with future interventions
and strengthen support between communities
and the pediatric field.
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Research Proposal

NEGATIVE IMPACTS STEMMING FROM THE
LACK OF SEXUAL EDUCATION IN AUTISTIC
PEOPLE ASSIGNED FEMALE AT BIRTH: AN
EXPLANATORY MIXED METHOD STUDY
Ellie Henry
ABSTRACT: Sexual education has been deficient in serving the needs of mainstream and
marginalized populations, rife with misinformation about sexual health. This negatively impacts
everyone, especially marginalized groups such as autistic women and nonbinary people who are
more likely to be sexually assaulted than the general population. Present and past stigma towards
autistic people has led to insufficient sexual health education, as it ignores the specific needs and
accommodations necessary for this population. This study uses a mixed methods explanatory design
to gather quantitative data through surveys, which will be used to create relevant questions for the
qualitative data stage. The qualitative stage involves interviewing autistic women and nonbinary
people about their sexual education experiences and what they want for the future of disability
informed sexual education. This study prides itself on its commitment to community involvement
throughout the entire process as autistic people, (especially women and nonbinary people), have
been left out of the programming and research that is written about them. The commitment to
autistic participant involvement is novel and will improve the quality of intervention and sexual
health outcomes in the future.
Identity & Intersectionality: Gender, Sex,
and Autism

T

here are an estimated 5.5 million adults
who identify as autistic in the United
States, around 2.2% of the population (CDC,
2020). As stated previously, autistic is used
in place of “person with autism” due to many
self-advocates in the community preferring this
naming convention (Brown, 2011). Botha et. al.,
(2021), assert that the distinction is linguistic
in nature, and the combination of person with
(noun) is common in denoting the existence
of an illness. “Other nouns (or noun phrases)
that may be substituted in the second position
for “autism” include those such as “cancer”,
“liver disease”, “a headache”, “Covid-19”,
etc.” (Botha et. al., 2021). Language shapes
how people understand autism, advocates for
identity first language assert that autism is not
an illness and should not be referred to as such
(Botha et. al., 2021). Person-first language can
be interpreted as pathologizing a part of an
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individual’s identity, implying that autism can
be cured or “overcome,” which is stigmatizing
and untrue.
Autism is a lifelong developmental disability
with a myriad of symptoms that present on a
spectrum (CDC, 2021). These include sensory
processing issues, differences in communication
and socialization, or difficulties with activities
of daily living (Autistic Self Advocacy
Network). Additionally, it is important to note
that while some autistic people have intellectual
disabilities, that is not the case for the entire
population (Baines et. al., 2019). This paper’s
focus will be specifically placed on investigating
the sexual education experiences of Englishspeaking autistic people who were AFAB. AFAB
is used to describe people assigned or assumed
female at birth instead of women because gender
roles and ideals are socially constructed. This
distinction becomes increasingly important later
in the study when discussing gender identity.
Social ideas of gender impact all aspects of life,
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including the diagnostic tools and processes
used for autism testing. AFAB autistic people
are underdiagnosed in comparison to their
assigned male at birth (AMAB) counterparts
(Kriser & White, 2015). While exact causes
of this discrepancy are unknown, Geelhand et
al. 2019’s study on gender and perceptions of
autism symptoms posit:
That (in) reaching adolescence, girls become
more likely to experience harsh social
sanctions when displaying atypical behaviors
such as social withdrawal than during
childhood as these will now contrast with the
gender- and age-specific expectations of more
sophisticated social skills. (para. 10).
People who are AFAB are socialized differently
from early childhood on and are expected
to be more socially adept than their AMAB
counterparts. The diagnostic criteria for autism
was created with AMAB autistic experiences in
mind (Rynkiewicz et al., 2019). The discrepancy
in presentations of autism between people
AFAB, in comparison to the diagnostic criteria
created for AMAB autistic people, results in
a high rate of mis/undiagnosed AFAB people
(Kriser &White, 2015). People socialized as
women and girls are encouraged to put more
emphasis on social ties than those socialized as
men and boys. This has led to a lower percentage
of AFAB people being diagnosed with autism
than AMAB people (Rynkiewicz et al., 2019).
Current research is limited in describing the
ways that sexual education can be made more
accessible to AFAB autistic people. Therefore,
studying an underserved population is both
innovative and important for improving sexual
health outcomes.
Negative Sexual Health Outcomes
An important theme was discovered in the
literature review process regarding AFAB
autistic people and negative sexual health
outcomes. Hannah & Stagg’s 2016 study found
that autistic AFAB people were more likely
to have had sexual experiences than autistic
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AMAB people and were comparable to their
non-autistic AFAB peers. Autistic AFAB
people are also at increased risk of adverse
sexual experiences compared to their AMAB
autistic counterparts (Hannah & Stagg, 2016).
Autistic AFAB people were found more likely
to agree to an unwanted sexual experience than
non-autistic AFAB people and autistic AMAB
people (Hannah & Stagg, 2016). Autistic AFAB
people were also significantly more likely to be
the victim of unwanted sexual behaviors than
non-autistic AFAB and autistic people AMAB
(Hannah & Stagg, 2016). Brown-Lavoie et.al.,
(2014) found that 78% of autistic participants
reported one or more sexual victimization
experiences, in comparison to 47.4 % in the
control group, which emphasizes the need
for targeted sex education in this population.
Autistic participants were more likely to
experience sexual victimization, up to 2.4%
more likely to experience rape, and almost three
times more likely to have had an unwanted
sexual experience (Brown-Lavoie et. al., 2014).
This could stem from lack of understanding
of consent, difficulty with reading social
cues, as well as low self-efficacy in asserting
boundaries. As discussed previously, some
autistic people have intellectual disabilities.
People with intellectual disabilities have been
found to have less sexual experiences than
their non- intellectually disabled counterparts.
However, if sexually active, they are more
likely to participate in unsafe sexual practices,
resulting in higher rates of STIs (Baines et. al.,
2018). Baines et al. (2018) hypothesize that this
discrepancy could be a result of sexual health
information withheld from intellectually and
developmentally disabled people. The data
showcased above illustrates the essential need
to study the needs and vulnerabilities of AFAB
autistic people. Autistic AFAB people deserve
to have healthy, fulfilling and safe sex lives.
Sex education with their needs in mind must
be created to stop this endemic rate of sexual
violence.
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Barriers to Including Autistic People in
Sexual Education and Research
Traditional sex education in schooling is
not accessible or inclusive of autistic people’s
needs. Pecora et al. (2019) demonstrated that
autistic participants did not report perceiving
that they needed more sex education than their
non-autistic peers. However, they also found
there were great discrepancies between autistic
and non-autistic young adults in terms of sexual
knowledge, as well experiences with sex and
sex education. The data showed that autistic
participants had significantly lower scores in the
sexual awareness questionnaire in comparison
to their non- autistic counterparts. The authors
posit that the reason for the discrepancy is
because sexual education is lacking for both
autistic and non-autistic students (Hannah &
Stagg, 2016). However, non-autistic students
may supplement their lack of effective sex
education through social discussions (Pecora
et. al., 2019). Autistic people are more likely to
have difficulty socializing, so this may explain
their lag in sexual awareness (Hannah &
Stagg, 2016). This research paper will include
the perspectives of autistic people and what
they want to see in future sexual education.
While it may seem intuitive to ask the people
who are receiving services what they need,
autistic people specifically have been left out of
discourse about their own healthcare. This paper
seeks to start the process of introducing autistic
perspectives into academia and the existing
evidence base.
Like many marginalized populations,
academia and scientific literature is often written
about, and not by autistic people. This has led to
paternalistic and inaccurate portrayals and views
of autistic people among clinicians, researchers,
educators, parents, and the general public
(Nicoladis et. al., 2012). It has also impacted the
kind of information and education available to
autistic people. Many autistic people are just as
interested in sex as the general population, and
without input from those communities directly,
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there is a high probability for error or ineffective
programming to be created (Hannah & Stagg,
2016). Included below is an excerpt from Elle
Loughran, an autistic woman in academia, on
her experience of reading studies about autistic
people:
Reading autism research as an autistic person
can feel like being treated as an alien. For
example, consider a 2019 paper that stated:
“This finding reinforces other work which
shows that autistic people can have, maintain,
and value close romantic relationships and
friendships.” Imagine how bizarre it would
be to read that about yourself. Autistic
people are not aliens with whom scientists
cannot communicate. We are right here. We
are reading what you have to say, and that
communication can go both ways (Loughran,
2020, para. 3).
This study seeks to include autistic people
themselves in conversations that are relevant to
their health and wellbeing. Qualitative research
that includes the perspectives of the participants
studied can start the process of including autistic
voices in academic research.
Research Approach and Hypothesis
Targeted comprehensive sexual education
intervention in young AFAB autistic people
will result in better sexual health outcomes. The
quantitative section will conduct a survey to
gather data on the following questions: Is there a
correlation between lower reported satisfaction
with sexual education and experiences of sexual
violence? Is there a correlation between lower sex
education satisfaction and lower self-efficacy in
sexual situations? This study hypothesizes lower
sex education satisfaction scores will correlate
with higher sexual victimization experience
scores, and lower sexual self-efficacy scores.
The qualitative portion of the study will be
interviews of adolescent AFAB students. The
following themes will be explored: How can
sexual education be made more accessible for
AFAB autistic people? Will including autistic
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people in curriculum planning increase the
efficacy of said program? Other questions will
be formulated after reviewing the quantitative
data and discussing with a group of autistic
stakeholders. Adding autistic people into the
planning process of sexual education programs
increases their efficacy. It also allows for
greater transparency and accountability for the
researchers to the autistic community. Social
differences impact the way autistic people
understand sexual health, therefore future
interventions must address this in their designs.
Making sexual education more accessible for
autistic people should include more information
about communicating consent, gender and
sexual orientation conversations and building
self-efficacy. This research proposal is directly
influenced by principles of community based
participatory research because of its commitment
to community involvement, as well as the focus
on an understudied population: AFAB autistic
people (Nicoladis et. al., 2012). Therefore, the
dedication to include autistic people throughout
the entire study is of utmost importance.
Methods
Study Design
This study is a mixed methods explanatory
sequential study. Mixed methods explanatory
research involves both quantitative and
qualitative data to investigate a research
question (Creswell, 2018). This specific
design was chosen because of the synthesis
of qualitative and quantitative data, allowing
for numerical data to be presented in context
with personal testimony from autistic people.
Mixed method explanatory design is useful
in this study for creating a holistic picture
of the barriers in obtaining effective sexual
health education in AFAB autistic populations.
This design is also effective as it fills a gap
in numerical data regarding AFAB autistic
people’s experiences of sexual education. The
qualitative data is especially important in regard
to the study’s commitment to prioritizing the
autistic community’s perspectives throughout.
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The quantitative surveys will be cross-sectional,
due to the large sample size. Cross sectional
studies collect data at one point in time and
are effective in reaching a large number of
participants, especially in studies with less
financial resources (Creswell, 2018). The
study expects to find a connection between low
sexual education experience satisfaction, and
high scores on the Sexual Experience survey:
Victimization Edition and lower sexual selfefficacy scores respectively.
The qualitative portion will consist of onehour long interviews, with breaks allowed
at any time to ensure accessibility. These
interviews add important context and human
perspective to the quantitative data, which is
consistent with the goals of the study to focus on
including autistic participant’s viewpoints and
positions throughout. The design is influenced
by the emancipatory and community-based
research approaches, in which the participants
are considered stakeholders throughout the
research process, from the question formation,
to the data analysis, to the overall significance
and future directions. While past studies that
involve autistic people in emancipatory designs
are rare, there is push from members of the
autistic community to include their perspectives
throughout the entire research process (Kourti
& MacLeod, 2019; Nicoladis et.al., 2011).
Phase 1: Quantitative Surveys
Phase 1: Participant Recruitment and
Sampling
For phase one, a cross sectional quantitative
survey will be distributed to collect a wide range
of perspectives of autistic people about their
participation in sexual education. This study
focuses on English speaking Autistic people
who identify as AFAB, from ages 18 to 24. The
participants will be recruited via convenience
sampling on reddit, Instagram, Tumblr, and
other social media platforms, utilizing boards
specific to autism. Convenience sampling will
be used because of its cost and ease of access.
UWB The CROW, 2022
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For the survey portion, the objective is to get
the most responses so there is a wide variety
of experiences represented. There will be up to
1000 participants allowed.
No formal diagnosis is needed to participate
in the study. Autism diagnoses are difficult to
seek out for a few reasons. First, the diagnostic
process can be expensive, especially when it is
not covered by insurance. Second, this study
is focused on AFAB autistic people who are
often un/misdiagnosed, and requiring a formal
diagnosis is not inclusive to this population’s
presentation of autism (Rynkiewicz et. al.,
2019). Each participant is screened using both
the AQ test and the RAADS-R (Ritivo et.
al., 2011; Baron-Cohen et. al., 2001). If the
participants meet the threshold for one or both
of the tests, they are eligible for the study. AQ
is the primary autism testing method; however,
because of the narrow demographic it was
based on (young white cisgender boys), it often
does not detect autism symptoms from people
with intersecting identities (Rynkiewicz et. al.,
2019). Nonetheless, the AQ is commonly used
in autism research, so it will be used to allow this
research to be in conversation with other studies.
Therefore, the RAADS-R, which was created to
assess people who are commonly missed in the
AQ, will be administered alongside the AQ. The
threshold score for the AQ is 26, and RAADS-R
is 65, anyone with scores above them in either
test is eligible and considered on the spectrum
for this study. A list of resources for diagnosis
and psychoeducation about autism will be
provided after the test is finished if someone
scores within the threshold.
Phase 1: Materials and Methods of Data
Collection
This survey is cross- sectional in nature.
The cross-sectional data will represent a
relationship between AFAB autistic people’s
sexual victimization scores, self-efficacy scores,
and sexual education satisfaction scores. The
main survey will be a combination of previous
tools, tailored for this study’s population. The
UWB The CROW, 2022
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researchers did not find an applicable survey
for this study’s population, so existing tools
were compiled into a new questionnaire. It
will include four parts: demographic data,
sexual education experiences satisfaction,
sexual health self-efficacy, and experiences of
sexual violence. The tools used to create a new
survey include the revised Sexual Experience
Questionnaire: Victimization Edition, Sexual
Self-Efficacy Scale and supplementary
questions written by the researchers asking
directly about participant’s satisfaction with
their sexual education experiences (BrownLavoie et.al., 2014) . Demographic data such
as race, ethnicity, sexual orientation, age of first
sexual experience, and gender identity will be
recorded as well. The surveys (aside from the
demographic questionnaire) will be measured
on a Likert scale (strongly disagree, disagree,
neither agree or disagree, agree, or strongly
agree). If the surveys used different scales to
measure their data, they will be modified for a
Likert scale for use in this study. The validity
and reliability of the surveys will be measured
prior to the start of sending out surveys.
Phase 1: Operationalization and
Measurement
AFAB person is defined as someone who
identifies as assigned female at birth (Kourti &
Macleod, 2019). Gender identity is defined as
one’s inner experience and outward expression
of gender, including cultural expectations, not
to be confused with biological sex (Planned
Parenthood). Sex is defined as a multifaceted
biological construct involving anatomy, genes,
hormones and physiology that when combined
informs how people are labeled (Johnson et. al.,
2007). An autistic person is defined as someone
with an AQ score over 26, and/or a score above
65 for RAADS-R (Ritivo et. al., 2011; BaronCohen et. al., 2001). Because of financial, social
and institutional barriers to diagnosis, a medical
diagnosis is not required to be considered
autistic for this study (Rynkiewicz et. al., 2019).
Sexual education is defined as a program or
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curricula designed to teach people about sexual
practices. This includes comprehensive sexual
education that focuses on STI and unplanned
pregnancy prevention, consent, and self-efficacy
skills, as well as more limited or abstinence only
sexual education (Advocates For Youth, 2014).
Inclusion/Inclusive practices in education
are defined by curriculum and practices that
ensure the participant’s access and benefit to
said education (Campbell, 2016). Sexual health
efficacy is defined as a participant’s confidence
in applying knowledge of sexual health to their
sexual experiences, including knowledge and
ability to advocate for one’s needs (BrownLavoie et.al., 2014). Sexual victimization is
measured by Sexual Victimization (SES V)
survey as any experience of unwanted sexual
contact, and any sexual experience without
consent (including rape, sexual assault,
harassment, coercion, intimate partner violence
(Brown-Lavoie et. al., 2014).
Phase 1: Analysis
The unit of analysis for the quantitative stage
of data is individuals. Descriptive statistics such
as frequency, mean, median and mode will be
analyzed. Multivariate analysis will be used find
patterns within the data among age, race, sexual
orientation, and gender identity. Odds ratios
will be conducted to determine the associations
between satisfaction with sexual education and
scores on the sexual violence survey, and sexual
self-efficacy scores respectively.
Phase 2: Qualitative Semi Structured
Interviews
Phase 2:
Sampling.

Participant

Recruitment

and

The last question on the preliminary survey
from Phase 1 will ask participants if they
wish to participate in an upcoming qualitative
structured interview. Participants who wish to
enroll will indicate it in their survey, along with
email and phone numbers for the researchers
to contact them with more information for
the interview. There will be a total of fifteen
semi- structured qualitative interviews, and the
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participants will be demographically selected to
attempt to represent the general population as
much as possible. Participants who experienced
high sexual violence scores or have lower sexual
health self-efficacy scores will be specifically
valuable to this study; therefore, recruitment
will prioritize those who are a part of those
aforementioned categories.
Phase 2: Materials and Methods of Data
Collection
Semi- structured qualitative interviews will
be administered over online meeting services
(such as Microsoft Teams or Zoom). In a similar
study utilizing community based participatory
research principles with autistic people, online
interviews were used. Online interviews allow
for participants to participate regardless of
geographic location. This mode of interview
was “deemed appropriate as electronic
communication is often cited by autistic adults
as a preferred way to communicate due to its
relative simplicity and lack of social pressure”
(Kourti & MacLeod, 2019). Therefore,
interviews will be administered online. These
semi- structured interviews will consist of openended questions so that participants will have the
opportunity to add their perspectives and guide
the interview as they see fit. To emphasize this
research’s commitment to inclusion and autistic
empowerment, the authors will work with autistic
people themselves to create questions based
on their interpretation of the quantitative data.
Because this is an explanatory sequential mixed
methods design, the questions will be informed
by the survey answers from the previous phase.
This is effective as it allows a wide population
of autistic people to be influencing the process.
Questions about the quality of sexual education
participants received will be asked. These will
include questions about their sexual education
experience’s applicability in their current sexual
behaviors, whether or not they felt included
in sex education settings, and what they feel
could improve to make sexual education
more accessible to autistic people. Qualitative
research was chosen for this phase to allow
UWB The CROW, 2022
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autistic people to explain their experiences in
their own words.
Phase 2: Analysis
The qualitative data from the fifteen semistructured interviews will be coded using
Braun and Clarke’s 2006 six thematic analysis
phases (Maguire & Delahunt, 2017). This was
chosen because of its usefulness for identifying
patterns in themes in qualitative data. The steps
are as follows: First, familiarizing oneself
with the data, second, generating initial codes,
third, looking for themes, fourth, reviewing
themes, fifth creating definitions for the
themes, and sixth, creating a write up for the
themes. The codes that the researcher expects
to find within the research are inclusion within
sexual education classes, experiences of sexual
victimization, communication differences, and
lack of self-efficacy, as well as confusion with
sexual education curriculum.
Ethics
The main ethical considerations include
the sensitivity of the subject of sexuality
and its intersection with the autistic AFAB
population studied. Accommodations and
explanations will be given at any time during
the study to ensure the safety and protection of
the population studied. This study is seeking
approval from the University of Washington’s
Institutional Review Board. Informed consent
forms will be available in plain language, with
options for auditory format for accessibility
purposes. Participants will be encouraged to
ask questions if there were concepts they did
not understand, and the researchers will provide
alternate explanations of questions to ensure
accessibility and inclusivity. Participants will
also be reminded of their right to discontinue
participation in the study at any time and for any
reason throughout the survey and/or interview
process. Participants in the quantitative survey
have the opportunity to be both anonymous
and have their information kept confidential.
Those who choose to answer the last question
are prompted to include their email or phone
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number so that they can be contacted about the
upcoming qualitative interview process. Their
data will be kept confidential, but it will not be
able to be anonymous.
Discussion
Significance
Many people within the autistic and disability
rights communities’ education have called
for disability informed and inclusive sexual
education (Yee, 2021; Brown-Lavoie et. al.,
2014). This study responds to the call and
helps to fill the gap in the knowledge of autistic
AFAB people experiences of sexual education.
The design itself is innovative, as it prioritizes
disability inclusion in academia, by empowering
autistic people to be a part of the research
and planning of sexual education programs.
Research on AFAB autistic people is sparse in
general, and there are currently no published
studies focusing specifically on autistic AFAB
people’s experiences of sexual education. The
findings of this research could also help increase
awareness of autistic people’s high rates of
sexual victimization. Sexual assault survivors
often experience suicidal ideation, and autistic
people have higher suicide rates then the general
population (Kõlves et. al., 2021). This research
and its applications can reduce lives lost to
suicide, as well as lower rates of sexual violence
and PTSD. This data can be used to create new,
effective sexual healthcare programs for AFAB
autistic people. Improving self-efficacy and
quality of life for people on the autism spectrum
is a worthy goal to work towards. The study
data will be especially useful as it is designed
with and for autistic people. Possible improved
health outcomes could be lower rates of STIs
and sexual victimization, and higher selfefficacy within sexual experiences.
Limitations
Due to resource limitations, this study used
convenience sampling and therefore there is
also potential for lack of generalizability. The
cross-sectional design also does not lend itself
to conclusions of causality; therefore, there is a
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need for causal studies in the future to correct this.
This study can be used as a base of knowledge
for studies with greater resources to continue
research with a randomized control trial. While
qualitative studies are effective for including
perspectives of community members, they are
not representative of everyone who identifies as
autistic. The data will be representative of AFAB
autistic young adults (18-24) and may not be
applicable to younger or older age ranges. On
the note of reflexivity, the primary researcher
is employed at a program that supports autistic
and other neurodivergent college students,
and their research and motives are influenced
by this experience. The researcher is also a
member of the disability rights movement, and
therefore their perspectives are influenced by
this philosophy.
Future Directions
While this study did its best to be accessible
with intersectionality in mind, there are
opportunities for further research studying
various subgroups of autistic people. Of
particular note is studying autistic people who are
nonverbal, and autistic people with intellectual
disabilities. Many studies have left people who
are nonverbal and people with intellectual
disabilities out of their research, and there must
be concerted effort to rectify this. Future studies
should also focus on gender non-conforming
and trans autistic people’s perspectives on
sexual education. Studies focusing on other
underdiagnosed/under-studied populations such
as autistic people of color or autistic people in
the global south are needed for further depth
of understanding. Further studies could also
be focused on the relationship between late
diagnosis and experiences of sexual violence
among AFAB people. Other future directions
include randomized control trials that seek to
determine the cause of higher sexual violence
rates among autistic populations. This is
particularly important because of the quality of
life and suicide prevention applications. This
study can also help lay a foundation for inclusive
curriculum and teaching approaches. Gaining
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information on what autistic people need from
their sexual education is the first step to creating
curriculum that meets those requirements.
Future Research
This preliminary research is a base for future
studies. One of the most urgent areas for future
study in autistic populations is an investigation
of associations between gender dysphoria
scores and lower sex education satisfaction.
Sex education is lacking in addressing queer
and trans healthcare, even in comprehensive
sexual education programs. This is especially
troubling for autistic populations, as there is
a higher percentage of autistic people who
identify as LGBT. According to George &
Stokes’s 2018 study, autistic participants were
more likely to experience gender dysphoria
than their non- autistic counterparts. But
unlike what was predicted, AFAB autistic
participants only differed from AMAB autistic
participants on the subjective scale of gender
dysphoria. Higher gender dysphoria scores were
correlated to AQ communication skills and
AQ social skills. This may indicate that social
and communicative skill differences in autistic
people relate to a higher proportion of gender
dysphoria symptoms. A large population-based
study from Sweden also described higher rates
of non-cis/heteronormativity among autistic
people in comparison to non-autistic people.
They suggest that this may be because autistic
people are less interested in social norms, and
therefore more open to difference in sexual
identity (Rudolph et al., 2017). Inaccessible
sexual education combined with cisnormative/
heteronormative curricula further disempowers
the sexual health of autistic people with
intersecting identities. Another point of note
was the intersection of ableism and transphobia,
where some participants described others
invalidating their identity because of their
disability. One participant from the study stated,
“They viewed it as an obsession, but it’s really
not the same thing and I don’t know how they
thought that ‘’ (Theme 4: Bias and Harassment).
This participant is describing their identity
UWB The CROW, 2022
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being questioned because of their disability.
Sexual education that does not consider the
unique needs of the LGBT community leaves
people in danger of unsafe sexual practices.
Gender diverse and LGBT inclusive sexual
education is needed for everyone, especially
autistic populations. Further studies may use the
knowledge gained through this study to build
trans and autistic specific sexual education.
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IMPROVING ALGORITHM AND MODULAR
PROGRAMMING IN THE SEARCH OF EHVO IN
SDSS QUASAR SPECTRA
Mikel Charles, Dakota Bunger, Cora DeFrancesco, Wendy García
Naranjo, Nathnael Kahassai, Michael Parker, & Anish Saurav Rijal
ABSTRACT: Quasars, the most luminous and energetic of Active Galactic Nuclei, are powered by
a supermassive black hole with an accretion disk that creates wind-like outflows. These outflows
provide us with key information that can contribute to understanding how the matter from the
central region interacts with the surrounding galaxy. We observe quasar outflows as blue-shifted
absorption features in the spectra. An outflow with speeds between 10-20% of the speed of light is
classified as an extremely high-velocity outflow (EHVO). EHVOs have yet to be extensively studied,
though their powerful outflows show the most potential for theoretical studies as they might be the
most challenging for theoretical simulations.
We searched for EHVOs by developing automated algorithms to normalize spectra and search
for broad Carbon IV absorption lines at 10-20% of the speed of light in quasar spectra from the
Sloan Digital Sky Survey Data Release 16. The number of spectra available is rapidly growing
with each data release which makes it vital to have accurate algorithms to limit the amount of work
done manually. Here we discuss improvements that have been made to our algorithms and how we
designed the code to be easily accessible to other researchers utilizing our code, as well as future
undergraduate students that will continue the work on this project.
Introduction

A

ctive Galactic Nuclei (AGN) are found at
the center of galaxies containing an active
supermassive black hole surrounded by matter
(Carroll et al., 2017, p.1121). The gravitational
pull of the black hole attracts matter which
begins to spiral around the black hole, forming
an accretion disk (Carroll et al., 2017, p.1111).
Friction between the spiraling matter causes
the matter to heat up and emit light (LyndenBell 1969), which allows us to study these
distant, otherwise invisible, objects. The friction
decreases the energy and angular momentum of
the matter which allows the matter to fall inward
toward the black hole (Montesinos, 2012). The
accretion disk produces outflows, or winds
(Carroll et al., 2017, p.1113), that might interact
with the surrounding galaxy.
Quasars, short for “quasi-stellar radio source”
(Peterson, 1997, p.7), are the most luminous of
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the AGN and emit massive amounts of energy
(Peterson, 1997, p.23). Extremely high-velocity
outflows (EHVOs) are quasar outflows that
show absorption features in their spectra at 1020% of the speed of light (Rodríguez Hidalgo
et al. 2011 Rodríguez Hidalgo et al. 2020).
Studying quasars can provide information about
the chemical composition in the surroundings
of the quasar. Currently, the most distant quasar
- redshift z = 7.642; see below - (Wang et al.
2021) is approximately 13 billion light years
away from Earth; quasars with high redshifts
such as this allow us to study properties of the
early universe.
Spectroscopy is a tool used to study the
spectrum of electromagnetic radiation. Light
from the source is split, using a prism or a
diffraction grating, into wavelengths to create
a spectrum (Knight, 2016, p.1064). Spectra can
contain emission and/or absorption features over
a continuum; these features give us information
53
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about the chemical composition of the object, as
well as of the space between the object and the
observer. As explained in Carroll et al. (2017,
p.111-112), hot, dense gas produces a continuous
spectrum; the accretion disk gives rise to the
continuum part of the spectrum. Emission
features in the spectrum are produced by hot,
diffuse gas at the source. Absorption features
are produced when the light from the accretion
disk travels through gas in the line of sight to
the observer. These emission and absorption
features are unique to the type of gas that is
interacting with the light. We can determine
what elements make up the gas by analyzing the
wavelength at which these features are found in
the spectra. We use spectroscopy in our study
to identify EHVO in quasars by searching for
spectra containing Carbon IV (CIV; Carbon
ionized 3 times) absorption at 10-20% of the
speed of light.
Cosmological redshift is a measurement that
accounts for the expansion of the universe

when observing an object’s spectra (Carroll
et al., 2017, p.1099). The redshift affects
the wavelength that we observe here on
Earth (observed wavelength; λ observed); a
larger cosmological redshift means that the
wavelengths we observe will be shifted more
towards the red part of the spectrum. The actual
wavelength emitted from the quasar is referred
to as the rest frame wavelength (λ_(rest frame)).
Cosmological redshift is defined as:
z=(λobserved - λ(rest frame))/λ(rest frame)
(Carroll et al., 2017, p.1100). If we know
the redshift of a quasar and the observed
wavelength, we are able to calculate the rest
frame wavelength and vice versa. Figure 1
shows two quasar spectra from our sample with
different redshifts.
We implemented a test to check that the power
law is going closely through each anchor point
as a first step to determining if the power law is
going through the continuum of the spectra.

Figure 1:
Examples of quasar spectra at different redshifts. Both spectra are displaying the rest frame
wavelength range of (1200-1800 Å). The spectra on the left has an observed wavelength range of
approximately (3600-5200 Å) and a redshift of z=1.9008. The spectra on the right has an observed
wavelength range of approximately (6000-9000 Å) and a redshift of z=4.074. The quasar with the
largest redshift shows the largest observed wavelengths (right).
The expansion of the universe causes the however, is moving towards us relative to the
quasars we observe to move away from us, quasar. Similar to the cosmological redshift
which results in the cosmological redshift. is the Doppler shift; an object moving away
Some of the outflowing gas from the quasars, from us will have a longer wavelength that is
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redshifted, or shifted towards the red part of the
spectrum, while an object moving towards us
will have a shorter, more condensed wavelength
that is blueshifted, or shifted towards the blue
part of the spectrum (Carroll et al., p.98). The
CIV absorption we are searching for to identify
EHVOs is blue shifted in the spectrum because
of its motion towards us relative to the motion
of the quasar.
In order to search for quasars showing EHVO
in their spectra, we need large quasar spectra
samples to begin with. We use archival, publicly
available Sloan Digital Sky Survey (SDSS)
quasar spectra. The number of quasars has
increased significantly with each of their data
releases, which has motivated us to improve
our methods for normalizing and searching for
absorption within the SDSS spectra. We have
developed automated algorithms to normalize
spectra and search for absorption features, with
a focus on improving the accuracy of these
algorithms to reduce the amount of work that
needs to be done manually.
An additional goal of the entire project
was to make the results, as well as the code,
accessible to the public. Thus, it was important
to us to write the code in a way that students
joining the research group with little coding
experience can understand and utilize the code
more easily. To do so, constructing a clear and
readable code as well as implementing proper
documentation was necessary. Many of the
programs we started with were not written with
the intention of anyone other than the author
of the code using them. We have implemented
modular programming methods to contribute to
the reusability of the code by giving the ability
to utilize the same functions in many different
programs. To ensure these functions are usable
between codes, we rewrote the functions to be
as general and accessible as possible.
We are using data from the SDSS Data Release
16 Quasar (DR16Q) catalog. Each data release
contains more quasar spectra than the previous;
the DR9 observed a total of 87,822 quasars, of
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which 78,086 were newly observed (Pâris et al.
2012) and the DR16 observed a total of 750,414
with 225,082 quasars being newly observed
(Lyke et al. 2020). To ensure we can search for
absorption easily within the data, we chose data
with a signal to noise ratio (SNR) greater than
10. When searching for EHVOs, we are looking
for continuous, broad CIV absorption at 1020% of the speed of light. CIV outflowing at this
speed would appear in the rest frame wavelength
range of 1250-1400 Å. We made a secondary
cutoff that the redshift must be 1.9 < zem < 6.3
to ensure that the region we are searching for
CIV absorption in is within the data obtained
from SDSS. Quasars with a redshift outside
this range will not show the region of interest,
1250-1400 Å in rest frame wavelength, in the
SDSS spectra since these cover approximately
3600-10400 Å (Lyke et al. 2020) in observed
wavelength. After these cutoffs, along with
another calculation for SNR in the rest frame
wavelength range of 1250-1400 Å, we were left
with a parent sample of 18181 quasars for the
DR16.
Methods
Accessibility
One of the goals of this project was to make
our code accessible to the public. With this
in mind, we developed the code in a way that
ensured others would be able to use it with
ease. Documentation is key when code is being
utilized by more than just the authors of the
code. We implemented Sphinx documentation
- Developed by Georg Brandl in 2008 - to give
the necessary information to use the functions
within our code. This entailed documenting
the required inputs, a brief overview of what
each function does, as well as the outputs of
the function. Sphinx automatically compiles
these into an HTML page containing the
documentation in an organized, easy to read
format.
Documentation was not the only improvement
we made to make our programs more accessible.
We organized the code so that all variables and
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parameters that may need to be changed are
located at the top of the code. This includes,
but is not limited to, variables that define the
wavelength range for SNR, locations of anchor
points, locations of directories to read files
or save files, and what spectra to run through
the code. Organizing the code in this way
makes it easier for future programmers to find
the variables that need to be adjusted without
needing to sort through the entire code. To
ensure others are able to understand what these
variables represent, we named the variables to
clearly define what they represent. For example,
rather than variables x, y, and z, we chose names
such as wavelength, flux, and error to be clearer
about what each variable represents.
With each new data release, it is likely that
the code will need to be updated to account for
any changes to the format of input files or future
project needs. It is important that this code is
written in a way that future undergraduate
students working on the project will be able to
understand the code to be able to make these
changes. In conjunction with the improvements
described above, we chose to write the code in
order from top to bottom which is more natural
to read through. Writing the code so it is easy
for others to interpret will expedite the learning
curve for future students and will allow them to
begin working on the project sooner.
Modularization

also saving time by not having to rewrite any of
the modules we created since they have already
been written and we only need to call them. It is
also very useful because if you need to update
a section of your module you can go into it and
it will change it in every single spot where it is
‘called.’ This allows you to change one section
of the code as opposed to having to manually
change it in the numerous spots you utilized it.
Modular programming can be a very powerful
tool and is often what is most exercised by
programmers. Ultimately, this is why we were
sure to write code using modularization in order
to streamline the programming needed for this
research.
Algorithm Improvements
We developed automated algorithms to assist
in the search for CIV absorption at 10-20% of
the speed of light, which corresponds to the
rest frame wavelength range of 1250-1400 Å as
shown in Figure 2. We need to first normalize
each spectrum and then search for EHVO
CIV absorption in this region; we were most
concerned with normalizing this region well
since this is where we are searching for EHVO
CIV absorption. In the sections below we
describe the algorithms and the improvements
Figure 2
Quasar spectrum showing highlighted in blue
the region of 1250-1400 Å in rest frame

When writing code, multiple functions are
often used in other sections of the program or in
another program completely. Rather than rewrite
that function in its entirety you can ‘call’ it from
a module and use it in your program. Modular
programming can turn 30 lines of a code
function into one line because you only need to
‘call’ the name of the module or function that
you want to use. Calling the function consists
of typing the name of the module and any other
parameters you have implemented. This also
allows for cleaner code because you have a
clear and concise visual representation of what
the algorithm is doing. Aside from that, we are
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we carried out from our previous versions in
our current work. As mentioned above, with
each data release our data sample has increased
significantly which motivated us to develop
accurate, automated algorithms to reduce the
amount of work needed to be done manually.
Normalization Algorithm
Figure 3 shows an example of a spectra
that has been normalized by the updated
normalization algorithm. Similar to the process
described in Rodríguez Hidalgo et al. 2020, we
fit each spectra with a power law to normalize
the spectra. We chose to fit each spectra using
a power law to normalize the spectra since the
continuum of a quasar spectra in the wavelength

range contained in our data closely follows the
shape of a power law (Vanden Berk et al. 2001).
We anchored the power law at three locations on
each spectra that were typically void of emission
and absorption features. The regions we defined
for the normalization code to select these anchor
points in rest frame wavelengths are: Region A
(1280-1290 Å), Region B (1440-1450 Å), and
Region C (1690-1710 Å). Each anchor point is
calculated by taking the average wavelength,
the median flux, and the median error within the
defined regions (Regions A, B, and C) for each
spectra. Once the spectra is fit with a power law,
it is normalized by dividing the flux by it.

Figure 3:
Example of a successful normalization of one of the quasar spectra in our sample. The left figure
shows the original spectrum that has been successfully fit by our automated normalization code
with a power law (dashed line) using the three selected anchor points (red dots). The power law
is going through the center of the continuum of the spectra, allowing for a proper normalization
which is shown on the right, where we have divided the flux values by the power law to obtain
the normalized flux values. Blue and pink part of each spectrum indicate our testing regions, as
described below.
The locations of the anchor points are
instrumental in fitting the spectra well. When
an anchor point falls in a region of absorption
or emission, the power law averages between
the points typically causing a poor fit. The
location for the anchor point defined by Region
B, previously 1420-1430 Å as described in
Rodríguez et al. (2020) was updated to avoid
the edge of the SiIV+OIV emission line.
Moving this anchor point slightly towards
longer wavelengths resulted in a better fit. The
UWB The CROW, 2022
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region of 1250-1400 Å tends to be difficult to
fit due to weak emission lines in the spectra that
may or may not be present; some examples of
the variability of these emission lines in this
region are shown in Figure 4.
Due to the fluctuating ranges of flux values
in the sample, we defined “closely” as follows:
we calculated the median normalized flux in
the rest frame wavelength range 1650-1700 Å
then allowed for the anchor points to each be
within 10% of this value. This is a region of
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Figure 4:
Examples of the varying emission features in the region of 1250-1400 Å in quasar spectra in
our sample. Within this range, the spectrum on the left shows almost no emission within the
region of interest (in other words, the spectrum is featureless and flat), while the spectrum on the
right shows weak emission lines due to OI (left of blue part) and CII (left of pink part) that can
affect our normalization. Blue and pink parts of each spectrum indicate our testing regions, as
described below.
the spectra that is typically void of absorption
and emission features and allows us to get an
accurate scale of the flux values in the spectra.
The region surrounding the middle anchor
point consistently had unpredictable absorption
features causing the power law to fit below the
continuum. To account for this, if the initial
points are not within the allowed range, the
algorithm attempted two other locations for the
middle anchor point, in rest frame wavelengths:
(1420-1430 Å) and (1460-1470 Å), as shown
in Figure 5. If all three locations for the middle
anchor point fail to be within the required range
from the power law, the spectra is flagged as a
bad fit and does not proceed to any other tests.
The region of the spectrum that we were
most concerned with normalizing correctly
is the region we searched for EHVOs, in rest
frame wavelength: (1250-1400 Å). In order to
confidently identify absorption there, the power
law must follow the center of the continuum in
this region. We defined two test regions (see
Figure 6), in rest frame wavelengths: the blue
test region (1315-1325 Å) and the pink test
region (1350-1360 Å).
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Figure 5:
Example of quasar spectrum normalization
showing the three possible locations for the anchor points. The two leftmost locations fall in a
region of absorption which would cause a poor
fit. This is an example of a spectra that has been
fit conservatively but it is still fitting well. The
power law is going through the lower portion of
the spectrum, but still follows the shape of the
continuum.
Figure 6 shows how we use these test regions to
check the fit of the power law. In the normalized
spectra, we allow for the power law to be within
0.05 above and below the median of each test
UWB The CROW, 2022
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region. This test ensures that the powerlaw
is going through the centermost region of the
spectra. Since quasar spectra are so variable in
absorption and emission features, they can be
challenging to fit well. The test shown in Figure
6 uses a constant value as the range that the
power law can be within; this test ensures that
the fit is through the center of the continuum,

but resulted in flagging many cases that were fit
well as a bad fit. The goal of normalizing the
spectra is to be able to later search for absorption
below the continuum of 1, so it is important that
the power law goes through the continuum;
however, the power law does not need to go
through the exact center of the continuum to
successfully identify absorption.

Figure 6:
Zoomed-in version of an example to show the regions that we use as a secondary test for a good
normalization. The figure on the left is showing the range for the blue region; the figure on the right
shows the range for the pink region. the vertical dashed lines are included to guide the eye to the
corresponding test region. The red line is the power law in the normalized graphs. The horizontal
black dashed line is the median of the corresponding blue or pink test region. Since the power law
is within the shaded region, the spectra is deemed a good fit.
Figure 7 shows the test we implemented to
allow for more flexibility with the fit of the
power law through the continuum of the spectra.
This test expands the range that the power law
can be within, keeping in mind that we want to
fit the spectra conservatively. Fitting the spectra
conservatively means we want to err on the
side of fitting the spectra too low through the
continuum rather than too high, which could
cause false identification of absorption later on.
This test works by expanding the range of flux
values that the power law is able to be within,
expanding more below than above the median.
After testing a variety of values and performing visual inspections, we chose to allow for the
power law to be within the region that is 35%
UWB The CROW, 2022
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above the median normalized flux, and 45%
below the median normalized flux (see Figure
7). Expanding the range in this way allows for
a dynamic range of values that adjust with the
varying flux ranges, rather than choosing a constant range for the power law to be within. This
allows us to account for cases that fit well and
will allow us to find absorption, but are not necessarily through the very center of the continuum. Spectra that the code deemed to be a good
fit based on this test were all visually inspected
to ensure they were fit well; the expanded range
allowed for more cases to be considered a good
fit, of which most were, but with the wider range
it was no longer guaranteed that they were fit
well.
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Spectra that have failed all of the previously
described tests are flagged as a bad fit by our
code and require visual inspection to determine
if they need to be manually normalized. We
visually inspect these spectra to determine if they
have any absorption in the rest frame wavelength
region of (1250-1400 Å). If absorption is

present in this region, we utilize the manual
normalization feature of the code we developed
which allows for the user to manually select the
number of anchor points to use as well as the
locations of the anchor points. Figure 8 shows
an example of a spectra that failed all previous
tests and was later normalized manually.

Figure 7:
Zoomed-in version of an example to show the regions that we use as a secondary test for a good
normalization. On the left, the expanded range for the blue region is shown and the range for the
pink region is shown on the right. The red line indicates the power law, the horizontal black dashed
line shows the median of the corresponding region. This spectra was flagged as a bad fit by the
test shown in Figure 6, but widening the range with this test has allowed for this spectra to be
considered a good fit.
Figure 7 shows the test we implemented to
allow for more flexibility with the fit of the
power law through the continuum of the spectra.
This test expands the range that the power law
can be within, keeping in mind that we want to
fit the spectra conservatively. Fitting the spectra
conservatively means we want to err on the
side of fitting the spectra too low through the
continuum rather than too high, which could
cause false identification of absorption later on.
This test works by expanding the range of flux
values that the power law is able to be within,
expanding more below than above the median.
After testing a variety of values and performing
visual inspections, we chose to allow for the
power law to be within the region that is 35%
above the median normalized flux, and 45%
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below the median normalized flux (see Figure
7). Expanding the range in this way allows
for a dynamic range of values that adjust with
the varying flux ranges, rather than choosing a
constant range for the power law to be within.
This allows us to account for cases that fit well
and will allow us to find absorption, but are
not necessarily through the very center of the
continuum. Spectra that the code deemed to be
a good fit based on this test were all visually
inspected to ensure they were fit well; the
expanded range allowed for more cases to be
considered a good fit, of which most were, but
with the wider range it was no longer guaranteed
that they were fit well.
Spectra that have failed all of the previously
described tests are flagged as a bad fit by our
UWB The CROW, 2022
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code and require visual inspection to determine
if they need to be manually normalized. We
visually inspect these spectra to determine if they
have any absorption in the rest frame wavelength
region of (1250-1400 Å). If absorption is
present in this region, we utilize the manual

normalization feature of the code we developed
which allows for the user to manually select the
number of anchor points to use as well as the
locations of the anchor points. Figure 8 shows
an example of a spectra that failed all previous
tests and was later normalized manually.

Figure 8:
(left) Example of a spectra with the middle anchor point falling in absorption, pulling the fit down.
Cases such as this are flagged as a bad fit and require manual normalization, which is shown in the
figure on the right.
In an effort to ensure we have all EHVO cases,
another "test" was implemented to find cases
in which either the blue or pink test regions
were entirely beneath the power law, as shown
in Figure 9. Aside from very poorly fit cases,
this provides a list of cases in which there is
possible absorption within these regions which
corresponds to the region we are searching for
CIV absorption at 10-20% of the speed of light.
While this method does not flag all EHVO
cases, it has shown to be a promising check
for the absorption algorithm (see section 3.2.2)
to ensure we have all cases that have some
absorption within that region.
Overall, these improvements have not only
increased the number of spectra that fit well,
but have also increased the accuracy of the flags
within the code. With a data set that is growing
with each data release, it is important for the
code to be accurate. This reduces the number of
spectra that need to be manually normalized in
order to analyze and expedites the process of the
UWB The CROW, 2022
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Figure 9:
This spectra was flagged by our test for
absorption due to the pink test region being
completely beneath the power law, even when
the power law fit is good in the rest of the region.
search. A well normalized spectra is crucial in
searching for absorption, so the fit and accuracy
of flags within the algorithm is also important in
obtaining accurate results from the absorption
algorithm.
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Absorption Algorithm
The next step is to search for absorption
features in our normalized spectra. As
mentioned in the introduction, we are searching
for CIV absorption at 10% - 20% of the speed of
light. With the continuum of our spectra being
normalized to a value of one, we are searching
for broad absorption stronger than 10% of the
continuum, so we search for flux values in our
spectra that drop below a value of 0.9. Observing
broad absorption lines is a key signature of the
presence of supermassive black holes, and thus
AGN, as not any other phenomena can produce
these features (Peterson,1997) .
Figure 10 shows the normalized spectra vs
velocity of the outflow. When our conditions
for deep broad absorption are met, this is
signified by a red column which begins when
the spectra goes below 10% of the continuum
and ends where the spectra exits this 10% value.
The velocity values are saved from these two
instances. Assuming that our finding is due
to CIV, we locate and show where Carbon II
(CII) would be (blue column), where Oxygen
I (OI) would be (yellow column), but most
importantly, where CIV would be located if the
absorption we found is due to Silicon IV (SiIV)
and not in fact CIV (gray column).
The method we use to characterize broad
absorption is by calculating the Balnicity index
(BI) (Weymann et al. 1991). The equation to
calculate the BI of extremely-high velocity
absorption consists of an integral where we set
the bounds to values of -60,000 km/s to -30,000
km/s (which is 0.1 - 0.2 the speed of light), the
function inside the integral is one subtracted by
the normalized flux (as a function of velocity)
and this is all over the quantity of 0.9. There
is also a leading scaler value of C: the C is
initially set to zero but will be set to a value of
1.0 whenever there is 2,000 km/s of continuous
absorption. It should also be noted that the BI
does not begin to be calculated until this value
of 2,000 km/s is met (Weymann et al. 1991):
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Due to this characteristic, we visually print a
horizontal black line on the spectra plot to show
where that threshold is met (the black horizontal
line can be seen in figure 10 within the red
column).
As mentioned previously the normalized flux
is converted to a velocity for the BI calculation
so we must do this in our code as well. To account
for relativistic speeds, we use the equation:

(Perry et al. 1978), where β is the relative
velocity between the outflow and the quasar, z
is the redshift of the quasar, zabs is the redshift of
the outflow. We utilize the algorithm originally
described in Rodríguez Hidalgo et al. (2020)
to output key values such as the BI value, the
velocity value where the spectra first goes below
10% of the continuum (vmin), the velocity value
where the spectra goes back above 10% of the
continuum (vmax), the depth of this absorption
trough, and the equivalent width (EW).

Figure 10:
Example of a quasar spectra where absorption
is found in the region of interest. The light
blue horizontal line at 1 signifies where the
normalized continuum lies. The red horizontal
dashed line shows when our spectra is at 10%
of the continuum. The red column represents
where EHVO CIV would be found; the blue
column represents where Carbon II (CII) would
appear; the yellow column represents Oxygen
I (OI); and the gray column shows where CIV
UWB The CROW, 2022
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would be if the red column was Silicon IV (SiIV)
and not CIV. The horizontal black line within
the red column signifies where the 2,000 km/s
of broad absorption has been met and where we
can begin to calculate the BI value.
As mentioned above and shown in Fig 10, some
of the absorption found in the region of interest
is not due to CIV but SiIV instead. We decide
on the nature of the absorption upon visual
inspection. If there is corresponding absorption
in the gray column then we know we have found
absorption due to SiIV and not CIV, as SiIV
absorption is always accompanied by CIV as
C is an element more common in the universe.
Figure 10 shows an example of absorption due
to SiIV. Figure 11 shows an example of a spectra
with broad absorption due to CIV, as shown
there is no corresponding absorption located in
the gray column.

Figure 11:
Showing an example of a spectra with broad
absorption due to CIV.
With our goal of adding accessibility and
modularization to this code, we added several
improvements. As mentioned in our above
modularization section, we rewrote this code
in the order the calculations and functions are
consecutively executed in order to clearly see
and read how the algorithm operates and we
created several modules or functions that can
be called from other programs to run many
intermediate tasks. We were also sure to have
descriptive variable names and any quantities
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we may want to change located at the top of the
code so that they are easily accessible. The code
is now more easy to read and new programmers
can call it from other programs to calculate
velocities and absorption properties in a simple
way.
Preliminary Results
After all the improvements discussed above,
we ran our codes over the 18181 quasar spectra.
Our normalization code was able to automatically
normalize 16511 quasar spectra correctly.
We visually inspected all the spectra flagged
as bad normalization and used our manual
normalization over those that we suspect of
showing absorption in the wavelength region of
interest. Then, we ran our absorption searching
code over these 16823 quasar spectra and found
that 1127 showed potential CIV EHVO. As
explained above, many of these identifications
would correspond to SiIV as it is more common
at these wavelengths, but we currently have ~150
cases that are promising EHVO candidates; we
are currently finalizing our visual inspection.
Once completed, we will have compiled the
latest and largest list of EHVO in quasar spectra
in the scientific literature. We will share this list
with the community so follow-up studies, both
theoretical and observational, can be carried out
over these interesting objects.
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SELF-REPORTED PRECAUTIONARY COVID-19
MEASURES TAKEN BY HIKERS, MOUNTAIN
BIKERS, AND TRAIL RUNNERS IN CALIFORNIA
DURING SPRING 2020
April Oertle
ABSTRACT: Introduction. To slow COVID-19’s progress in California, Governor Newsom issued
an executive order on March 19, 2020, closing exercise facilities and implementing a stay-at-home
order. This study sought to describe and compare social distancing habits and the use of personal
protective equipment (PPE) by people participating in outdoor sports in California’s public open
spaces during the pandemic.
Methods. From April 29 to May 20, 2020, an online LimeSurvey questionnaire was distributed
to over 40 outdoor organizations across California. Data was analyzed via descriptive statistics
and compared using Pearson Chi-squared test (P<0.05). The target population included hikers,
mountain bikers, and trail runners using California’s public open space following Governor
Newsom’s March 19, 2020, order.   
Results. Of all the respondents (n=822), 87% (n=712) reported distancing of greater than 1.8
m (6 ft) around others on trails. Further, 56% of mountain bikers (n=223), 48% of trail runners
(n=100), and 35% of hikers (n=499) reported not wearing a facial covering during outdoor
exercise. Additionally, 71% (n=584) did not worry about COVID-19 exposure while outdoors and
59% (n=487) of respondents did not think it is important to wear PPE while participating in either
hiking, mountain biking, or trail running.
Conclusions. Responding trail users reported adhering to physical distancing guidelines while on
trail systems. However, respondents reported not wearing personal protective equipment while
exercising outdoors.
Keywords. Wilderness medicine, outdoor exercise, social distancing

S

Introduction

ARS-CoV-2, the virus causing COVID-19,
surged across the world in 2020, triggering
an ongoing global health crisis. Seven months
after the first case was reported in the United
States in January 2020, 4,388,566 cases and
150,054 deaths were documented by the
World Health Organization (Holshue et al,
2020; World Health Organization, 2020).
According to the Center for Disease Control
(CDC), as of July 13, 2020, California reported
over 300,000 cases. This number has since
increased. COVID-19 most likely spreads by a
combination of a droplet and airborne infectious
agents (Setti, et al, 2020). In order to decrease
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communicable transmission, the CDC set forth
guidelines urging all citizens to practice six feet
of social distancing, avoid gatherings, and wear
masks until medical research provides further
recommendations (Chaney, 2020).
Understanding what it means to be safe
from COVID-19 infection while in an outdoor
environment is still developing. This study was
conducted in California, where it was estimated
14 million people utilize unpaved trail systems
at least once per month prior to the pandemic
(“Survey of Public Opinions and Attitudes on
Outdoor Recreation in California,” 2014). The
purpose of this research project was to determine
whether California’s exercising
67
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public subscribes to the CDC’s COVID-19
prevention guidelines while participating in
hiking, mountain biking, and trail running
in public open spaces. This can help inform
public health guidelines in the management
of future pandemics. This research project
provides quantitative measures of a sample of
the California public’s self-reported behavior
regarding trail system conduct in the first wave
of the COVID-19 pandemic. Additionally, this
study compared the different social distancing
practices between the three sports, respondents’
change in habits, and concern for contracting
COVID-19 from other trail users.
Methods
This cross-sectional study was derived from
an anonymous online survey of Californians
exercising outdoors and participating in three
specific sports, following the issuance of
the governor’s stay-at-home order on March
19, 2020. The specified sports were hiking,
mountain biking, and trail running in public
open space. Public open spaces were not strictly
defined because each individual has their own
idea of wilderness (Townes, 2002). For the
purposes of this study, the term “trail users”
both encompassed and was limited to describing
responding hikers, mountain bikers, and trail
runners, which were the three sports examined.
Study Design and Data Collection
An invitational email was distributed to
over 40 outdoor organizations, corporations,
associations, and clubs across California.
Participating organizations then distributed the
survey via a link to its members. The field period
was April 29, 2020, through May 20, 2020. The
survey included information on demographics,
sporting experience and frequency, COVID-19
beliefs, and utilization of PPE. For this study,
PPE was defined as any form of facial covering.
Classification of respondents being at high-risk
of developing complications from COVID-19
was based upon a positive response regarding
such conditions as exceeding 65 years of age,
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history of smoking, diabetes, cardiovascular
disease,
chronic
respiratory
problems,
hypertension, and/or obesity. The methodology
and the 23-question survey was approved by
University of Washington’s institutional review
board. It was distributed via LimeSurvey. After
programming, the survey was pilot tested with
several remote participants. Though the pilot
test did not uncover any technical problems,
the wording on some questions was slightly
modified due to the pilot testers’ input.
Inclusion criteria were as follows: 18 years
old or older, residing in California, literate in
English or Spanish, and participated in specified
outdoor activities after March 19, 2020.
Exclusion criteria were failure to complete
mandatory answers or breaking anonymity. The
survey was designed so that upon completion,
respondents were provided a random numerical
code in order to withdraw their responses upon
request.
Statistical Analysis
Collected data was generated via LimeSurvey
and was completely anonymous. LimeSurvey
was programmed not to record IP addresses in
order to ensure the anonymity of the survey.
Respondents’ data was analyzed in SPSS
26.0 courtesy of SPSS Inc, Chicago, IL.
Baseline characteristics were determined using
descriptive statistics. Data was compared using
Pearson Chi-squared test. A p-value of <0.05
was considered statistically significant. Data
was presented as mean±SD or percentages
rounded to the nearest integer, as appropriate.
The population was estimated to be 14 million
people, with a sample size of 822 respondents
there was an associated conservative 5% margin
of error (n=384 or larger).
Results
Of the 1,050 respondents who opened the
online survey, 78.3% (n=822) completed
the mandatory questions and did not break
anonymity; 225 responses were incomplete
and three respondents’ broke anonymity by
UWB The CROW, 2022
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providing personal information coupled with
the randomly generated numerical code via
email and were thus excluded.
Table 1 indicates respondent demographics.
There were 819 English speakers and three
Spanish speakers, with 56% (n=457) being
of female sex. The age of all respondents was
43.4 years ±15.6. Most of the respondents, 78%
(n=639), did not categorize themselves as falling
into the high-risk population of developing
complications from COVID-19 due to preexisting conditions. Additional data showed
that 26% of hikers, 11% of trail runners, and
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19% of mountain bikers considered themselves
in the high-risk category for developing severe
complications from COVID-19 infection.
Table 2 reflects data specifically pertaining
to COVID-19 infection prevention. The vast
majority, 85% (n=695) of trail users reported the
stay-at-home order changed where they normally
exercise with 26% (n=217) stating that they spent
more time exercising outdoors. Further, Table 2
compares data between the specified outdoor
sports and compliance with social distancing
guidelines. Among the three specified sports,
most respondents routinely maintained 1.8 m (6
69
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ft) or greater distance between themselves and
others not of the same household. Hikers were
most likely to maintain at least 1.8 m (6 ft) of
distancing on trails. There was no statistically
significant difference between respondents in
different sports reporting being worried about
contracting COVID-19 while participating in
their respective outdoor sport (P=0.881). Of
the total respondents: 44% (n=361) reported
their physical fitness decreased due to social
distancing regulations. Specifically, 49% of
hikers reported their physical fitness decreased;
35% of trail runners reported their physical
fitness decreased; 37% of mountain bikers
reported their physical fitness decreased as well.
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Overall, the use of a facial covering while
exercising outside was not a unanimous practice;
48% of respondents reported not wearing
PPE while exercising outside. There was no
statistically significant difference between
the three sports and thinking it was important
to wear PPE while exercising should they be
asymptomatic for COVID-19 (P=0.051). In
the 18–30-year-old age group, 15% reported
wearing PPE while exercising outside. Of the
total population surveyed, 10% (n=84) reported
being over the age of 65 years old. Only 8% of
those over the age of 65 years reported wearing
PPE while exercising outside.
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Almost 60% of the sample population did
not believe it is important to wear PPE while
exercising outside; further, educational level did
not influence belief in PPE utilization (P=0.132).
Of the respondents who attained a college or
graduate degree (n=673), 50% reported that
during outdoor exercise people should wear
PPE. Statistically significant differences were
reported between wearing PPE and educational
level (P=0.015) where 55% of respondents
with a college or graduate degree (n=370)
wore PPE while exercising outside; only 11%
of those with a GED or no schooling (n=149)
wore PPE. Finally, different sexes did not report
statistically significant differences (P=0.299) of
worrying about contracting COVID-19 while
exercising outside.
Limitations
The nature of this study, being a selfreported survey, relies on respondents being
honest; therefore, the accuracy of the data
is questionable. A respondent who chose to
participate in this survey introduced selection
bias. An individual more interested in COVID-19
and overall social distancing practices was more
likely to respond to the invitation to complete
the survey. The highly educated population
in this study may be due to survey bias. The
sample included individuals associated with
an outdoor organization, indicating a sample
bias, whereas some individuals may use trail
systems without associating themselves with
an outdoor organization. The survey was also
distributed via the internet, thus not all hikers,
mountain bikers, and trail runners in California
had equal opportunity to respond. There was
a current lack of recent data describing the
California population that utilized trail systems
for exercise in the midst of the pandemic, so the
target population may be greater or less than 14
million people7. It should be noted trail runners
made up only 12% of the sample size, which
induces bias.
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Discussion
Results indicated the SARS-CoV-2 pandemic
caused trail users to change where they normally
exercised, sending 26% of the respondents
outdoors more frequently than normal. Over
80% of the respondents held at least a college
degree and over one-fifth of respondents reported
being in a high-risk category for complications
of COVID-19. Results further indicated that
most trail users attempted to maintain 1.8 m (6
ft) of distance between each other, but most did
not believe it is important to utilize PPE while
participating in their outdoor sport. Regardless
of education level, 71% of respondents do not
worry about contracting COVID-19 in the
outdoor environment.
Of the three sports, hikers tended to be the
most cautious with the majority maintaining at
least 1.8 m (6 ft) of distance from others. While
hikers reported spending less time exercising
outside after Governor Newsom’s executive
order compared to the two other sports, hikers
tended to maintain the most distance between
others outside their household and reported
higher rates of utilizing PPE. Trail runners and
mountain bikers, possibly due to their aerobic
sport, were least likely to wear PPE. While
mountain bikers were least likely to wear
PPE, they reported the highest rate (26%) of
maintaining more than 3.7 m (12 ft) of distance
between others.
These results suggest an expansive frontier
for future research studies exploring COVID-19
in the wilderness as well as the broader impacts
of SARS-CoV-2 as it may apply to future
pandemics. Specifically, future research into
the contractibility of COVID-19 in an outdoor
environment is needed in order to advise trail
users regarding protection of personal and
communal health. Another aspect of future
research is determining how the small size of
the SARS-CoV-2 virion affects its mobility,
particularly when factoring in such variables
as wind, trail dust, and a person’s increased
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respiratory efforts as well as its overall ability
to cause a clinical syndrome. As 44% of
respondents reported a decrease in their level
of physical fitness, the long-term impacts to the
health of the individual and society as a whole
merits investigation. Such future studies would
lead to more efficient management of future
pandemics, including how best to create public
health guidelines for outdoor contexts and
communicating these guidelines to the public.
Conclusion
This study suggests the majority of trail users
in California did not have concerns regarding
contraction of COVID-19 while participating in
outdoor recreation and nearly half of trail users
did not wear PPE while exercising outdoors.
However, trail users reported adherence to
physical distancing guidelines of 1.8 m (6 ft). It is
important to consider this data was self-reported
and may not be accurate to as how the public is
behaving on California trail systems. This data
can help formulate public education material
regarding COVID-19 avoidance measures
while exercising outdoors, particularly when
coupled with further research on the mobility of
SARS-CoV-2 virions in outdoor environments.
This data can also help public health officials
implement realistic behavioral guidelines in
the management of future pandemics. Another
avenue for future research would be to compare
the publics’ conduct on trail systems in the
spring of 2021 compared to this research project
which analyzed the spring of 2020. It would be
interesting to learn if a year or more after the
initial introduction of COVID-19 to California
if the public remains not concerned about
contracting COVID-19 while participating
in outdoor recreational activities. When
conducting future research, it would also be best
to design a study in which the methodology was
independent of self-reported information.
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IS THERE MAGIC IN THE TABLE OR THE
SCREEN: A LOOK AT THE EFFECTS OF
DIGITALIZATION ON TABLE-TOP-ROLEPLAYING-GAMES
Sam Buck
ABSTRACT: In this research paper I examine the transition of table-top role-playing games to an
online platform like Discord, due to the circumstances of the Covid pandemic, using Dungeons
and Dragons and Call of Cthulhu as my prime examples. After introducing the concept of digital
disengagement, I delve into the history of both games and the evolution of computer technology
that made the transition online possible. I then examine the differences between in-person and
online play by synthesizing my own experiences with the research of other scholars within and
related to this topic.
Introduction:
How the World (and TRPGs) Became
Pixelated

I

n the present day, technology is everywhere.
Whether it is there to take a food order, to
help a student present their project, or even
to allow me to write and share this paper,
technology is undoubtedly ingrained in modern
culture. It is so highly integrated in certain
parts of the world that it is hard to imagine any
person having resistance to it. Yet, this is a trend
seen in the twenty-first century. According to
one study, there is “a greater extent... of digital
tools and processes...being questioned in favor
of more reflective approaches” (Thorén, 2021).
The study gives an example of an organization
turning to more in-person interactions (like
for meetings or sales), even though they are
“digitally developed” (Thorén, 2021). This and
other forms of retraction from the use of the
digital world is known as digital disengagement
and is caused by the idea that “digitization that
is no longer driven by traditional innovation or
improvement, but rather treated as something
that has already happened and thus might be
reconfigured” (Thorén, 2021). Essentially,
technology has gotten to the point that rather than
pushing the boundary of new developments, the
wheel is simply being reinvented.
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Perhaps this is why there is a resurgence
of things that originated with in-person
interactions. Gaming is a great example,
especially in the form of tabletop role-playing
games (TRPGs). By the time I joined the larger
community nearly four years ago, TRPGs were
recovering from an overwhelming amount
of online gaming and in the midst, were even
thriving. Games like Dungeons and Dragons
were gaining even more traction than before and
were carving their way back into the cultural
mainstream.
However, due to the pandemic, society has
been forced intensely back into the digital world
to do most social things, gaming included. I
played Dungeons and Dragons for two years
before the pandemic put a hard stop on it, and
the only way I have come back to TRPGs is by
playing exclusively online gameplay. Digital
sites like Discord are being used more to go
about this, and realizing that made me wonder:
How does an online platform like Discord affect
TRPGs? As it turns out, despite the drawbacks,
digitalizing a TRPG can have many positive
effects by allowing players to continue building
their stories. Digitalizing TRPGs allows people
to play from anywhere, it helps keep track of the
story virtually, while having all the necessary
materials available with the click of the cursor.
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In addition, this made building their communities
arguably easier.
A Brief Explanation of RPGs and TRPGs
First, I would like to define terms and acronyms
that will be used throughout this paper. An
RPG, or Role-Playing Game, refers to a game
where players take on roles for their characters
as they play. This is different from a TRPG,
or Tabletop RPG, which is an RPG within the
subgenre of tabletop games. From the name, it
is not surprising then that tabletop games are
described as “the broad category of board, card,
role-play, and miniature games that are played
sitting around a table” (Carter, Gibbs, Harrop,
2014). Some popular TRPGs include Dungeons
and Dragons (D&D) and Call of Cthulhu (CoC),
which are the two TRPGs I will be focusing on
for this paper. While there are many TRPGs out
in the world that I could discuss, I have the most
experience with these two, which will help me
divulge deeper analysis.
The History and the Mechanics
Let us now also investigate how these TRGPs
came to be in the first place. Dungeons and
Dragons first came from the minds of Gary
Gygax and Dave Arneson in 1974 and was

published by Tactical Studies Rules before
later being taken over and having later editions
published by Wizards of the Coast (Tjernberg,
2021, p. 3). The basis of the game is that
players create characters who will interact with
the world and story (more commonly called a
campaign) the Dungeon Master (DM) designs.
The DM acts as a referee and storyteller, since
they drive how the story goes based on the
actions of the players. The players, thus, are the
actors of the story. The characters themselves
are built through what are called “stat” rolls,
which are numbers that determine attributes
such as strength and charisma, which then
influence other skills the character can use
during the game. And when those characters
take actions within the game, the player must
make a skill check to see how well the action
was carried out. Seven different multi-sided
dies are used for these numbers, along with a
character sheet to record character information
(refer to Figures 1 and 2). In addition, rulebooks
are used to recount information about game
mechanics and rules. Miniature figures can be
used to show where the characters are within
the story world, which can be helpful in combat,
though individual campaign groups can opt to
imagine these scenes instead.

Figure 1:
This is a picture of my personal set of dice. Each die is given a shortened name based on the number
of sides it has, and the name always starts with a “d” to signify that it’s a die. From left to right,
here are two d4s, two d6s (or the typical dice we tend to think of), two d8s, two d10s, a percentile
die, two d12s, and two d20s.

74

N052996.01F
N52996_2021-CROWJournal_Pages_R1.pdf
May 23 2022 10:28:18

UWB The CROW, 2022

Is There Magic in the Table or the Screen

Figure 2:
This is a blank first page from the official fifth edition D&D character sheet. It has the initial
numbers and ideas that goes into building a character, such as stat values, class, race, spells and/
or weapons, among a few others. Other pages ask for information like backstory and a complete
list of spells if it’s applicable. (Credit: Wizards of the Coast)
Call of Cthulhu was published seven years
after D&D, in 1981, and is based on the works of
“celebrated American horror and science-fiction
writer Howard Phillip Lovecraft” (Brunette,
2015, p. 2-3). This game also has stats to roll
for, character sheets to fill out, and books to
have on hand. However, while D&D tends to
be focused more on stories within a medieval
lens (having wizards, spells, etc.), CoC tends
to be based more in the modern world, with
humans more often being the characters instead
of an assortment of different races that D&D
offers. These characters also tend to encounter
UWB The CROW, 2022
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more elusive and mysterious monsters than
in D&D, thanks to the monsters imagined by
Lovecraft, which are based on the human fear
of the unknown. Character sheets also include
many more skills, a mechanic involving sanity,
and other differing items (refer to Figure 3). The
main difference between the two games is how
stat checks work. In D&D, stat checks start with
rolling a twenty-sided die (also called a d20), and
then the appropriate numbers (called modifiers)
are added to get a final number. The higher a
player rolls (and thus calculates), the better the
chance that the action they are rolling for will
75

Buck

Figure 3:
Here is an example of what a chatacter sheet look like for a CoC game. This is most of the first page
of my chartacter sheet for the current campaign I’m in. It is digital, and I don’t have a physical
copy.. There are over 40 skills for a chatacter in CoC, many more than D&D. On the right side,
there’s the sanity mechanic (the blue box) , something that is absent in D&D.
occur. In CoC, the opposite happens. Instead of
a d20, when a d100 (which is composed of a d10
and a percentile die) is rolled, the number rolled
must be below the value of the stat that is being
rolled for in order for the action to be successful.
This makes the risk of failure higher, which
makes the game more interesting. Regardless,
both TRPGs have been widely successful in
bringing magic to those who play around the
table. But what happens when there is no table
to play around? Technology has been found to
be the key.
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The Evolution of CRPGs
When computers became more popular, it was
only a matter of time before computer games
drew inspiration from the games played offscreen. Matt Barton, an English professor from
St. Cloud University, is the author of the 2008
book Dungeons and Desktops, which looks at the
history of computer games. While the specifics
are blurry, the first computer RPGs (known as
CRPGs) were created after the release of the
first version of D&D, in the late 1970s (p.31).
It is possible that there were ones made before
then, but then we would have to discuss what
UWB The CROW, 2022
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constitutes a CRPG, which also can get a little
hazy. For the sake of this paper, assume these
games were gaining traction after the seventies.
Yet they were often limited to one player per
game, rather than multiple players at once. The
few multiplayer computer games available later
were expensive and required a lot of equipment.
This is where the first Multiuser Dungeons
(MUDs) were made, as they were later known
as MMORPGs (massive multiplayer online
role-playing games).
However, these new games never stuck to
what D&D is known for—storytelling. This led
to D&D players forming their own SIGs (Special
Interests Groups) and using MUD networks
to play. Here, players and the “Dungeon
Master simply typed out the things they would
ordinarily have said in a tabletop game, such as
the result of dice rolls and room descriptions”
(Baron, 2008, p. 41). But, as a constant thorn
in modern life, money was a problem. Clive
Thompson, author of the 2014 book, Smarter
Than You Think: How Technology is Changing
Our Minds for the Better, points out that “for
most of history, people could not engage in
mass collaboration. It was too expensive”
(p. 151). This was no exception with the first
MUDs that the SIGs used, as Baron explained
that “two hours of gaming per week could cost
up to $50”, or about $133 in 2021 (2008, p. 42).
Despite the expenses though, this online format
gave players the chance to meet other people
who love to play from anywhere, and anyone
shy could join since it was all text-based. While
it was not an official form of D&D, it still held
all the game’s essence while being online. Yet,
the sense of intimate connection when playing
and being able to see the other players likely was
not present in this form. Playing only through
text was not as immersive as in person. As the
technology of a computer advanced, however,
that is when we can start to see traits that are
more familiar to today.
The best example of such a game with these
familiar modern traits comes from the release
UWB The CROW, 2022
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of 2006 MMORPG Dungeons and Dragons:
Stormreach, which was developed by Turbine
and published on Atari. The game was promised
to contain a chat feature that allowed the players
to actually speak while playing (Barton, 2008, p.
426). This was a huge leap from the text-based
games from before, because now players could
voice their thoughts and actions, which could
hold promises of role-play through modifying
their voices to match their characters. Even
though the game did not live up to the standards
it set for itself (it had many bugs and overall
underperformed), at least the determination to
create a more immersive TRPG environment
was there (Barton, 2008, p. 426).
A Gamer’s Modern Tools
That brings us to the present, where multiple
online applications help make computer TRPGs
easier to play. Take Roll20 for example. It is
used for both D&D and CoC and “include
automated dice rolling, dynamic lighting for
maps, programming functionality to “automate
tedious game mechanics and integrated text
and video chat” (qtd. in Tjernberg, 2021, p. 8).
This software not only gives the technological
equivalent to many of the physical items needed
to play a TRPG, but it also helps contribute to
in-person connection by giving the video chat
option. Another great example is D&D Beyond,
which is an online toolset for playing D&D
and has “online versions of fifth edition D&D
books and tools like character builders, 9 digital
character sheets, monster and spell listings, and
digital dice” (Tjernberg, 2021, p. 8-9). Anyone
could get this toolkit and play D&D right away,
without the potential hassle of getting supplies.
This makes playing the game online happen
more quickly, and makes it more accessible
to any group who is forced to play online for
various reasons. And this brings us to another
powerful online tool: Discord.
Discord is a communication platform released
in 2015 by Jason Citron and Stan Vishnevskiy.
Anyone with a Discord account can connect to
others on the site through servers, two-person
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chat channels, or group chats (“Discord”). The
site has a function where a server can have
various channels, and it could be a regular text
channel, or a voice channel. Video chat is also
a common aspect of the site, and video chats
can be used within a voice channel. This allows
the option to both hear and see everyone in the
channel. The channels also have bots that can do
tasks like playing music or rolling dice based on
text commands.
For my group, we rely on many of the features
Discord has to offer when we play CoC. We have
several text channels for things like campaign
summaries and character descriptions. Within
these channels, anyone can update what
happens during each session, especially to those
who could not make it to any given session.
In addition, we have been able to show each
other what our characters look like, along with
being able to look at the rulebook, make note
of important lore bits, and much more. We take
advantage of the dice-rolling bot if we need any
quick dice rolls, and the music bot comes in
handy while we wait for everyone to enter the
server. We also have three voice channels, the
main one is used for when we do our campaign
sessions since we can use voice and video chat to
communicate. The other two serve as a location
to work on character sheets and backstory, and
to discuss what our characters do individually
when we go into a period of downtime (the
time and events that happen between campaign
sessions). Because of this, Discord has made
playing CoC for us possible despite not being
able to meet in person. It is no surprise then
that all these online tools are contributing to the
success of TRPG online.
The Magic of the Screen
Even though TRPGs were made with the
intention to be played in person, playing them
online has advantages. Wilmer Tjernberg
decided to look at what players thought when
having to play online amid the pandemic. When
interviewing, they found that it was “a little bit
easier to play online” since “everyone doesn’t
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have to be in the same spot” (qtd., 2021, p. 19).
This was the first benefit I saw when I started
playing over Discord. Everyone in my group
was scattered in different places due to going
to college or other reasons, so being online
eliminated the need to meet up in the same
location. When I played D&D, it was originally
at a friend’s house that we would all have to
agree on a set date and time. I also played at
my neighborhood’s public library, where I
volunteered for the D&D club. We would have
to plan out when those sessions would happen,
and we would always have to meet at the library
(which required planning to be there on time,
etc.). When playing CoC online, all we have
to do is go onto our devices, log into Discord,
go into the campaign voice channel and start
playing. We even planned the next session date
in a text channel, making planning much easier.
Another advantage Tjernberg points out
occurs because of the ability for computers (and
their software) to store all sorts of data. Playing
online had the “convenience of having the game
keep track of rules and possible actions,” which
was beneficial because it “physically sometimes
meant [people] would make errors that the
computer could have prevented” (2021, p. 2728). In my group’s CoC server we have links to
blank character sheets, a PDF of the rulebook,
a text channel that has a dice-rolling bot, even
a text channel dedicated to session summaries.
There are several others, but the point is that
everything needed for a game is stored nicely
online. None of us worry about needing to
find the physical rulebook when checking the
specifics of a character class or skill, we simply
click on a link to the PDF. The same goes for
physical dice and character sheets since those
are we can access those online too. If we
wanted to, we could find and use a computer
software that keeps track of our actions. If one
of us breaks a rule, the computer would tell us,
whereas that would have likely gone unnoticed
if no one recalled the rule correctly.
This all contributes to the ease of expanding
a TRPG community. Since everything is online,
UWB The CROW, 2022
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it is easy to get a new player to join because
all they need is access to the digital tools to get
started. When I started playing D&D, I had to
carve out a lot of time to find all the necessary
materials, to write down notes and character
details, and to plan meet-up dates. At this point in
my life, I was still years away from getting onto
Discord, so my access to online communication
was much narrower than it is today. This meant
that preparing to play D&D had to happen in
person in some capacity, so I had to plan time
to go to stores and to talk to friends to figure
everything out. In addition, this was all being
balanced with my junior year of high school,
which was stressful and time-consuming
already. Joining the CoC community was as
easy as pressing the “accept” option to a server
invite. As soon as I entered the Discord server, I
had access to everything needed to successfully
play the game. All I had to do was download
the necessary character sheet document, look at
the rulebook PDF, and schedule some time to
meet with my DM over a video chat. Granted, I
have put as much time to character building and
the actual role-playing in CoC as I do in D&D,
but that is the nature of these games. Quality
comes with time and dedication no matter the
format. But this digital platform has also made
it easier to recommend CoC to my friends. One
of my friends was surprised when she found out
that I was playing CoC online; she thought that
I was going out and playing in person because
of how passionate I was when I told her about
the campaign. When I told her everything was
online, she asked if she could join. Knowing
that transitioning her into the group would be
relatively easy, I happily said yes. This was
significant to me because this has been in the
first year of playing CoC. I was lucky to get
three friends to join within the first three years
of playing D&D. I am always happy to get my
friends to see the magic that TRPGs make, and
the online TRPG has made it much easier.
The Magic of the Table
Yet, as I mentioned, the quality of a good
TRPG campaign comes from time and
UWB The CROW, 2022
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dedication. It also comes from the atmosphere
of the game due to the immersion and intimate
social connections between players. Even with
the most immersive capabilities that online
tools provide for TRPGs, they have their limits.
Tjernberg found that “[all] participants enjoyed
playing physically, preferring it over digital/
remote play,” due to the disconnect from both
not being in person and by having to use digital
materials (2021, p. 19).
It is not surprising that playing online takes
the charm away from the in-person interactions.
As one of Tjernberg’s participants pointed out,
the physical will always be better, just
because of direct reactions and stuff like
that [...] even with cameras, it’s not quite the
same thing, you don’t really get the same
energy and it’s more difficult to talk over
each other on Discord than it is in real life.
In real life, it’s easy to do it without someone
misunderstanding or not hearing (2021, p.
19).
This makes sense. For a game meant to be
played around a table, playing online leaves
out a lot of the intimacy that comes from
being in-person. Being in-person allows for
instantaneous reactions, of which could be
delayed when online. Technology has the
tendency to be glitchy which then breaks the
atmosphere as the group scrambles to get back
to where they were in the game. There have
been multiple instances where my group has
stopped playing because one of our players
(or even our DM) was having video or audio
problems. We would have to stop the game,
figure out the problem, then try to re-immerse
ourselves back into the game. Yet trying to go
back into the game after a disruption is difficult.
It is like an accident happening in the middle
of a play; the disruption rips the audience (and
actors) out of the illusion of the story being told
and the atmosphere that came with it. In terms
of a TRPG online, it takes everyone out of the
magic the role-playing creates. Often the video
problems could only be solved by everyone
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turning their cameras off, leaving only audio
to continue playing. Being immersed into roleplaying games is much better with audio than
just with text, but it does not live up to video
chat or in-person. Another smaller disadvantage
is, when using video chats, everyone is on the
same screen rather than in a circle. It can be
difficult to know when dialogue or a reaction is
meant for a certain individual, since everyone
can see each other all at once, rather than being
able to turn to the individual and tell them. This
again makes the immersion and atmosphere of
the game slightly duller.
The other vice of being online is the use of
digital materials for the TRPG. Even though it
might not seem as obvious, the digital form also
takes away from the atmosphere and intimacy
of the game. One of Tjernberg’s participants
explains how using online materials “takes
away the charm from the real version, which
is to roll dice, change the map and move your
miniatures and all that [...] It’s very important,
at least when it comes to board games” (2021,
p. 23). In a game of Sorry, it is always satisfying
to use a physical game piece to knock my
opponent’s piece away, and the same is true
when I roll my physical dice during a game of
CoC and D&D. I can hear the die clink as they
roll around in my hands and as they hit the table.
When rolling for a risky action within the game,
the rolling of dice creates a sense of suspense as
everyone holds their breath for the determining
numbers. That might not happen with digital
dice, at least to the fullest extent. In addition,
using a piece of paper to record my character
makes the character feel more real than typing
on a digital version. For me, I can remember
my character better by writing it down than
typing, though this is not true for everyone.
I still use my physical dice during any game,
online or not, so I still have some of the inperson-like quality while playing, but that is not
true of all players. If someone got into playing
a TRPG online right now, there is no need to
use physical dice, so they never initially learn
the value of having the physical ones. If players
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do not have their dice with them as they play,
they would have to resort to a digital version. In
total, while technology can help players see and
hear each other, nothing digital can recreate the
entire experience of sitting next to others while
playing. With that, the atmosphere and feel of
the game is never quite the same, because the
game was not made with technology in mind.
We Use the Screen, but is it Worth it?
Technology is constantly changing and
evolving alongside society because of the
symbiotic relationship that is formed between
them. Yet, any feelings of awe seem to ebb as the
“new” technology becomes a part of everyday
life, leading to the fatigue that fuels digital
disengagement. Though it can be argued, as we
have seen in this paper, that any “reinvented”
pieces of the digital world are capable of being
applied in new and creative ways to adapt to the
pandemic. Discord might be seen as a reinvention
of previous communication technologies, but
currently it is vital to the upkeep of gaming by
allowing people to play and communicate with
others who are further and further away from
them. Regardless of the limitations technology
has with the digitalization of TRPGs, at least
players can play in the first place. If there was
no online alternative, imagine how stagnant this
genre of gaming would be. Games like D&D and
CoC would be frozen in time until the world was
safe enough to return to “normal” (or as normal
as the post-pandemic world can allow), which
could still be years down the line. Life remains
in a place where being social is challenging, so
any form of interaction is rewarding. In the end,
I would rather deal with lag and less of an inworld immersion if it means that I can continue
to create stories with my friends. I cannot help
but see the benefits outweighing the costs; this
way these groups and the larger community can
keep doing what they enjoy while keeping the
world connected, one story at a time.
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Author’s Note
This paper was prepared for BWRIT 135,
taught by Professor Kellejian. This paper is
dedicated to Professor Kellejian, who has
helped me become the writer I finally know I
am. This paper is also dedicated to my friends
who play table-top role playing games with me.
You all are the reason why this paper exists, and
I’m honored to be at the same table when we
create stories that last a lifetime.
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SURVIVE-AT-HOME ORDERS:
COVID-19 POLICY THROUGH THE LENS OF
INTIMATE PARTNER VIOLENCE
Tori Satterfield
ABSTRACT: Two years into the pandemic, the consequences of early United States COVID-19
policies on victims of intimate partner violence (IPV) remain largely hidden from view. I wanted to
know how polices like stay-at-home orders and the stalled renewal of the Violence Against Women
Act (VAWA), compounded by a lack of economic relief, may have influenced the risks associated
with IPV in the United States. To do this, I performed a literature review of over 40 sources from
the past ten years including data from previous natural disasters that have required stay-at-home
orders and current social trends that have been altered due to COVID-19 such as unemployment,
substance abuse, gun ownership, and mental health issues. I then compared these factors to
screening instruments designed to assess fatality risks for victims of intimate partner violence.
My findings highlight a dire, life-threatening crisis that was perpetuated and prolonged by our
government’s clumsy initial responses to the pandemic and reduced funding for victim services.
In addition to renewing VAWA, rather than solely focusing efforts on crisis services, I recommend
investing heavily in prevention programs. Due to the intergenerational nature of IPV, adopting this
recommendation before the next disaster strikes may mitigate rippling impacts that could be seen
for many years to come.
Author’s note:
(Trigger warning: reflections on lived experience of domestic violence)
If there’s one thing most of us have more of during quarantine, it’s time. For the daydreamers among us,
that means more time to think and reflect upon where one has been and where one would like to be. I count
myself as one of those people more prone than usual to pass the hours lost in contemplation – more so than
ever since the “Stay Home, Stay Safe” orders related to COVID-19 went into effect. For me, the past year at
home has brought a sense of quiet peace. But, it wasn’t always that way. For so long, home was anything but
peaceful. It was a minefield I was forced to tiptoe my way through since childhood. When I was old enough
to escape the violence of my parents, I ran straight into the arms of an abusive partner. Having not known
anything else, I confused my partner’s anger and control with love. It made it hard to recognize how much
danger I was in. Such is the case with most victims of intimate partner violence – many of whom became
trapped with their abusers as they waited out our nation’s stay-at-home orders. I think of them often as I
watch our country continue to struggle under the burdens of the pandemic.

T

hree years into the pandemic, the
consequences of early United States
COVID-19 policies on victims of Intimate
Partner Violence (IPV) remain largely hidden
from view. Widespread disease has slowed
down data collection and scholarly research on
a social phenomenon that was already believed
to go underreported under more normal
circumstances. But, synthesizing predictive
factors with relevant data from previous natural
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disasters while analyzing the limitations of
domestic legislation can help us gain a highlevel view of the dangers our nation’s stay-athome orders inflicted upon victims of IPV. In this
paper, I argue that current legislation continues
to fail victims of IPV because it reduces funding
and focuses its efforts on crisis services rather
than prevention. I believe the clumsy measures
our government took to curb the spread of
COVID-19, coupled with a lack of economic
83
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relief, perpetuated and prolonged the dire, lifethreatening escalation of family violence now
known as “the shadow pandemic.”
Intimate Partner Violence falls under the
broader umbrella of domestic violence. Whereas
domestic violence can also refer to elder abuse
and child abuse, IPV is defined as stalking, mental
and sexual abuse, and/or physical violence
occurring between current or former partners
(Boserup, 2020). IPV affects people from all
walks of life regardless of gender, sexuality,
ethnicity, or economic status. According to
the National Center for Health Research, 1 in
3 women and 1 in 10 men experience severe
violence from an intimate partner each year.
Emergent research suggests transgender
individuals experience a dramatically higher
prevalence of IPV (Pietzmier et al., 2020). A
2020 survey conducted by the Washington State
Coalition Against Domestic Violence revealed
that, of those who sought emergency shelter
in Washington state, 97% of participants were
female with an average age of 34.5. Seventyfour percent were responsible for children
and of those with children, 89% reported
perpetrators using their children against them
in the 6 months prior to being surveyed. Both
victims and perpetrators alike are linked to
higher rates of mental illness (Collins, 2013).
Research indicates that children who witness
family violence in their homes and adults who
experience it firsthand are more likely to suffer
trauma-related disorders. Subsequently, those
suffering from trauma-related disorders are more
likely to become perpetrators themselves or fall
into a pattern of victimhood. These predictive
determinants result in an intergenerational cycle
that can be difficult to escape (Kennedy, 2012).
Leaving a dangerous situation is often further
complicated by feelings of low self-worth,
financial insecurity, and compassion for one’s
abuser (Bancroft, 2003).
To varying degrees of success, the U.S. has
tried to address the growing epidemic of Intimate
Partner Violence. In 1994, Congress passed the
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Violence Against Women Act (VAWA) which
enabled harsher sentencing for perpetrators, for
better or worse, created federal initiatives aimed
at protecting victims of IPV, provided funding
for shelters and crisis centers, and strengthened
communication between criminal courts and
social services (Harris, 2021). Prior to the
1980s, family violence was commonly viewed
as a private matter that fell outside of police
jurisdiction. VAWA was created to smooth the
cracks of a legal system that had been largely
failing to address victims’ needs (Bleiweis,
2020). From 1994 to 2019, the overall rate
of Intimate Partner Violence had declined by
64% and many people attribute this to both the
protective measures and awareness raised by
VAWA’s passage (Harris, 2021). While VAWA
itself never expires, its appropriations for grant
programs must be reauthorized every five years.
In the past, VAWA received noteworthy amounts
of bipartisan support. However, in more recent
years, perhaps exacerbated by the presidency of
Donald Trump, a man facing multiple allegations
of physical and sexual abuse, support for VAWA
among Republicans has waned. As a result, its
most recent renewal has been stalled since 2018.
This lapse has created much uncertainty for
providers who do not have the resources to keep
up with an increased demand for victim services
during the current pandemic.
The United States has never experienced
a health crisis on the scale of COVID-19, but
we can use our knowledge of similar natural
disasters that have required citizens to shelter in
place, such as Hurricane Katrina, to get a better
understanding of IPV in the context of quarantine
measures and economic insecurity. Evidence
shows, during and after natural disasters, women
are at an increased risk of experiencing domestic
violence (Chew and Kavita, 2005). When
outside dangers necessitate confinement to one’s
home, victims are more likely to experience
physical confrontations with their abusers due
to an increase in daily stress and corollary
mental health issues (Froimson, 2020). Victims
also bear the brunt of economic instability in
UWB The CROW, 2022
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the wake of natural disasters. In heterosexual,
dual-income households with children, women
are more likely to give up their employment to
assume full-time caregiving responsibilities. For
women especially, sheltering in place without a
partner dramatically results in a disproportionate
lack of resources that hinders the ability to
mentally and financially recover once the
disaster has passed (Chew and Kavita, 2005).
For these reasons, many people experiencing
an escalation of Intimate Partner Violence in the
wake of a natural disaster such as the current
pandemic are forced to stay in unsafe situations
out of economic necessity.
National data on current rates of intimate
partner violence is limited and it may take years
to gain an understanding of the full toll of the
pandemic on people experiencing Domestic
Violence (DV). Even under normal conditions,
cases of IPV are assumed to be underreported.
But the localized statistics that began trickling
in at the start of the pandemic were alarmingly
grim. In 2020, DV shelters and support agencies
across the country saw sharp increases in calls
following lockdown orders. An analysis from
the National Commission on COVID-19 and
Criminal Justice estimates domestic violence
spiked by more than 8% during that time
(Piquiero, 2021). The National Domestic
Violence Hotline documented many calls in
which victims reported their partners were using
COVID-19-related scare tactics to prevent them
from leaving the house or seeking medical
attention (Ramaswamy, 2020). Gun purchases
also increased – an ominous trend given the
fact that women are five times more likely to
be murdered in homes where a gun is present
(Snyder, 2019).
We can combine our knowledge from past
natural disasters with our knowledge of Intimate
Partner Violence patterns to paint a clearer
picture of victim safety during the current crisis.
In 1986, Dr. Jacquelin Campbell developed The
Danger Assessment: “an instrument that helps to
determine the level of danger an abused woman
UWB The CROW, 2022
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has of being killed by her intimate partner”
(Danger Assessment). The instrument consists
of 20 yes-or-no questions designed to identify
risk factors for intimate partner homicide.
According to the Danger Assessment, women
already suffering from IPV are far more likely to
be killed when their partner loses a job, becomes
depressed, or abuses drugs or alcohol. Economic
downturn and the closure of non-essential
businesses during the start of the pandemic
led to unusually high levels of unemployment.
This brought financial distress to many families
across the country and, with it, increased reports
of depression and anxiety. While many abusers
were unemployed or working from home,
victims had little to no respite from a constant
barrage of trauma. Female victims with schoolaged children were disproportionately forced to
leave the workforce to juggle the demands of
their child’s remote education while shielding
them from the increased risk of witnessing
violence in their home. Victims who were once
able to rely on the support of friends and family
members or escape to their jobs and/or schools
for significant portions of their day were under
such vigilant surveillance from their abusers
that they became unable to make calls for help
(Sunita, 2020). Because of this, experts believe
initial spikes in calls for domestic violence
services during the pandemic significantly
underestimated the actual increase in violence
(Bastomski and Ervin, 2020). Additionally, the
persistence of lockdown orders caused many
people to increase alcohol consumption in
an effort to escape their feelings of boredom
or despair (Grossman, 2020). Drug use and
overdoses also rose to record heights (Gold,
2020). For these reasons, the same stay-athome orders put in place to protect us from
COVID-19 ultimately exacerbated the lethal
risk factors identified by the Danger Assessment
and created a cocktail of catastrophic conditions
for those living with IPV.
The consequences of our government’s
insufficient response to the COVID crisis are
two-fold. First, uneven enforcement of stay-at85
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home orders forced those living in the U.S. to
continue sheltering in place for two years until
vaccinations became widespread while each
additional day in quarantine had the potential
to end in death for people trapped with their
abusers. State-mandated social-distancing
measures placed extra burdens on domestic
violence services. Shelters were forced to
reduce their capacity and social workers were
unable to provide their clients with home visits
(Colorado News Collaborative, 2020). Second,
slow and scarce economic relief elevated the
financial stress associated with greater risks of
household violence and diverted funding for the
organizations people rely upon when planning
their escape. As a result, service providers
frequently found themselves in the unpalatable
position of having to turn away even the most
lethal of cases (Peters, 2020).
At the federal level, Congress earmarked $45
million for domestic violence services and $2
million to further the funding of the National
Domestic Violence Hotline in the Coronavirus
Aid, Relief and Economic Security (CARES)
Act. But, this was not nearly enough money to
safeguard the operation of existing programs
and shelters – especially under the extra strains
of the pandemic. Republicans blocking the
reauthorization of VAWA created a crisis of
diminished funding for structural supports
during a time when the demand for services
was dramatically and, sadly, predictably high
(Bleiweis and Ahmed, 2020).
With VAWA on hold, victims continue to
be left out of policy conversations and the
repercussions of this are already emerging.
One noteworthy example was the federal
eviction moratorium which prohibited landlords
from initiating eviction proceedings against
tenants for nonpayment of rent. However,
in a University of Washington (UW) study
that surveyed Washington state organizations
offering shelter and support services to victims
of Intimate Partner Violence, many social
workers spoke up to explain why taking
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advantage of the moratorium was impractical for
their clients. They stated that survivors worried
non-payment would impact future relationships
with their landlords and be used against them by
their abusers in custody cases. Advocates also
reported an overwhelming number of requests
from survivors for financial assistance. (Peters
and Kanuha, 2020)
This lack of funding stems from a major flaw
in the Victims of Crime Act (VOCA). Congress
releases funds for VOCA from the Crime Victims
Fund (CVF) annually. Instead of drawing from
taxpayer funds, the CVF is funded by criminal
fines from federal convictions. But, the last 10
years have seen greatly reduced deposits in the
CVF due to shifting prosecutorial strategies.
There has also been an increase in deferred
and non-prosecution agreements. Because
these agreements are not technically counted as
criminal convictions, the large fines associated
with them are not deposited into the CVF
(National Network to End Domestic Violence,
2020).
Diminished funding wasn’t the only practical
challenge victim advocates faced during the
pandemic. Working remotely increased burnout
among advocates as they struggled to keep up
with an unprecedented demand for services in
the presence of additional burdens. One advocate
from the UW study estimated advocacy sessions
took them 4 times longer to facilitate online than
in-person due to factors such as their clients not
having access to a printer or communication
difficulties over the phone. Advocates also
reported feeling increasingly isolated as they
have remained largely cut-off from co-workers
whom they ordinarily relied upon for consulting
and debriefing. In the absence of these debriefs,
service providers had fewer opportunities to
alleviate the effects of their own secondary
trauma. (Peters and Kanuha, 2020)
While allocating more funding would go a
long way toward helping people who remain in
crisis, it’s not a catch-all solution. Assistance is
only given to those who seek it and, as evidenced
UWB The CROW, 2022
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by the COVID-19 stay-at-home orders which
put a high premium on privacy, not everyone
is positioned to safely do that. Even before the
pandemic, existing legislation like VAWA acted
more like a Band-Aid meant to slow down the
flow of blood rather than prevent it from being
shed. To truly begin combating our country’s
epidemic of intimate partner violence, we need
to nip the cycle in the bud. We need to address
the systemic root causes of misogyny and toxic
masculinity that inhibit the healthy development
of empathy in a significant number of people.
The good news is, we have the tools to do this:
Independent studies of batterer intervention
programs like Hamish Sinclair’s ManAlive (Men
Allied Nationally Against Living in Violent
Environments), have shown a 92% reduction
in recidivism for domestic violence crimes
(Snyder, 2019). Although many attendees are
court-ordered to complete the program, Sinclair
says an increasing number of people are signing
up voluntarily. Sinclair (2012) says he wants to
“build a movement of folks who see that being
intimate, empathic, and warm is a better way to
raise our kids and get along with each other.”
Our government’s response to the pandemic
created disastrous conditions for those living
with Intimate Partner Violence. The inconsistent
implementation of stay-at-home orders
increased risks for the social determinants
that have historically contributed to a higher
prevalence of IPV. Social distancing mandates
overburdened traditional sources of support
by requiring organizations to downsize their
number of on-site employees while existing
legislation continued to siphon funding away
from these agencies when they needed it most,
and well-intentioned eviction moratoriums
were of little use to survivors who feared future
repercussions. Lastly, none of our government’s
efforts to curb domestic violence during the
pandemic focused on prevention. Tragically,
due to the intergenerational nature of IPV, this
could result in rippling impacts that are seen for
many years to come.
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Concluding note:
As a survivor, I’ve often thought about how
unfair life felt when I was fleeing my abusive
partner. I was instructed to call all the domestic
violence service providers in my area several
times a day to check for an available bed at a
confidential shelter. I filed a protection order
– which felt absolutely meaningless given how
promptly and frequently my ex violated it without
consequences. When a bed finally opened up, I
had to quit my job and cut-off in-person contact
with anyone that could inadvertently lead
my ex back to me. I was given a curfew and a
handbook of rules that could get me kicked out
of the shelter if broken. It was a group home,
and at night, I could hear the sounds of women
and children crying – no, not crying but sobbing
– a Greek chorus of gut-wrenching anguished
howls. In the mornings, we’d briefly make eye
contact with each other in the halls. I remember
feeling shocked by how visible our trauma was
even in the absence of bruises or scars. We
were all so different, yet we shared the same
wild, shell-shocked expressions. All of us were
starting over with nothing while most of our
abusers were living life as usual. And even if
our abusers ended up going to prison, like my
ex eventually did, we wondered what kind of
people they would be when they emerged.
I like to imagine a future where the impetus
for creating safety doesn’t lie so squarely on the
shoulders of victims after they’ve been harmed;
a world where VAWA becomes obsolete because
misogyny and oppression are replaced with the
emotional literacy, sensitivity, and positive selfesteem that programs like ManAlive seek to
nurture.
This paper was first written before vaccination
became widespread. I remember imagining
that future while anxiously hearing my kitchen
clock tick past another minute of quarantine. A
year later, I’m still wondering, “For how many
people will that ticking lead to the detonation of
a timebomb?”
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EVIDENCE THAT DURING THE
PALEOCENE-EOCENE THERMAL MAXIMUM
PLESIADAPIFORM PRIMATES DID NOT
FOLLOW THE LATITUDINAL DIVERSITY
GRADIENT
Isabel-Yelena Andreev

ABSTRACT: A warming event occurred fifty-six million years ago, in the Paleogene, on the
border of the Paleocene and Eocene, known as the Paleocene-Eocene Thermal Maximum. Many
animals such as fish and insects suffered mass extinction, but primates increased in abundance and
diversity. This study looks at whether there is a significant difference in the number of species of
Plesiadapiform primates at higher latitudinal zones in the Eocene than in the Paleocene. A χ2 test
was performed, with the latitudinal climate zone as the independent variable and the number of
species of primates as the dependent variable. The results of this research are that the number of
species of Plesiadapiform primates at higher latitudinal zones is significantly greater in the Eocene
than in the Paleocene. The latitudinal diversity gradient (LDG) was lacking during the PETM,
which allowed primates to migrate to higher latitudes because Earth’s polar caps completely
melted, and the tropical climate expanded far beyond the equatorial zone, meaning primates were
able to migrate to higher latitudes through routes that would have previously been inaccessible
because they were frozen and too cold.
Keywords: Plesiadapiform Primates, Paleocene-Eocene Thermal Maximum, Latitudinal Diversity
Gradient (LDG), Diversity, Higher Latitudes, Global Warming.

T

Introduction

he climate on Earth has and is always
changing. The planet becomes warmer or
colder, the ocean levels change, the amount
of precipitation in different regions around the
world change, and the temperature of the water
in the oceans also change. Scientists are aware of
many large global warming and cooling events
that have affected the entire planet. One of these
sharp warming events occurred fifty-six million
years ago, in the Paleogene, on the border of
the Paleocene and Eocene. The average surface
temperature of the Earth increased by five
to eight degrees Celsius over several tens of
thousands of years. This event is known as the
Paleocene-Eocene Thermal Maximum (PETM)
(McInerney, 2011). This climatic catastrophe
led to the mass extinction of many classes of
animals, such as fish (Zachos, 2005) and insects
(Azevedo et al., 2019).
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Earth’s polar caps completely melted, and
the tropics expanded far beyond the equatorial
zones; therefore new species of primates spread
to Asia, Europe, and North America all within
a few thousand years (Bowen et al., 2002).
Instead of following the latitudinal diversity
gradient, primates migrated to higher latitudes
through routes that would have previously been
inaccessible because they were frozen over and
too cold. As primates spread across the planet,
they encountered less predators, more habitats
to explore, and abundant food supplies, which
led to the formation of tribes, groups, and then
communities within species (Sluijs et al., 2007).
These factors encouraged primates to socialize
with each other, which ultimately led to new
species of primates appearing all over the planet.
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Primates, however, instead of becoming
extinct, went through evolutionary and
geographic changes, and adapted to the rapid
increase of Earth’s surface temperature by
moving towards the poles, opening up new
opportunities for primates to diversify.
This research paper specifically focuses on
a subgroup of primates, called Plesiadapiform;
these animals are precursors to other primates
and mammals that originated and evolved during
the Paleocene-Eocene Thermal Maximum. They
adapted to being terrestrial herbivores. Even
though their fossil record is limited, they are the
first subgroup of primates whose geographical
occurrence is unusual because their fossils have
been found at higher latitudes, such as in Europe
and North America (Bloch, et al., 2007).
In this paper, the hypothesis tested was
whether there is a significant difference in the
number of species of Plesiadapiform primates
at higher latitudinal zones in the Eocene than
in the Paleocene. I predicted that there is a
significant difference in the number of species
of Plesiadapiform primates at higher latitudinal
zones in the Eocene than in the Paleocene
because the latitudinal diversity gradient was
lacking during the Paleocene-Eocene Thermal
Maximum, so Plesiadapiform primates were
able to migrate to higher latitudinal zones.
Materials and Methods
Data on the number of species of primates
alive in the Paleocene and Eocene were
downloaded from the Paleobiology Database on
October 15, 2021 (https://paleobiodb.org) and
exported as a Microsoft Excel file. The data was
restricted to the Paleocene and Eocene period,
restricted to the order of primates and further
restricted to the family of Plesiadapiform
and its genera. The geographic information
included the minimum and maximum latitude
at which the fossils of the genera were found.
The data was reorganized, and a pivot table was
created to display the genera name, minimum
paleolatitude, maximum paleolatitude, and
the climate zone. Furthermore, the minimum
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and maximum latitudes were categorized into
six climate zones: tropical, temperate, polar,
temperate, and polar, tropical, and temperate,
and lastly, all three. The tropical zone had
a latitudinal range of -23° S to 23° N. The
temperate zone had a latitudinal range of -23°
S to -60° S and 23° N to 60° N. The polar zone
had a latitudinal range of -61° S to -90° S and
61° N to 90° N. The ‘tropical and temperate’
and ‘all three’ categories were omitted from
statistical analysis and the graph because there
were no species of primates’ fossils found in
those zones.
The attached Microsoft Excel spreadsheet
shows the setup of the table used in statistical
analysis. A χ2 test was performed in Microsoft
Excel 2019 with a significance level of α =
0.05 (since this test is not high-risk), using
latitudinal climate zone as the independent
variable and the number of species of primates
as the dependent variable to determine whether
there is a significant difference in the number of
species of primates at higher latitudinal zones in
the Eocene than in the Paleocene. I predicted a
significant difference in the number of species
of Plesiadapiform primates at higher latitudinal
zones in the Eocene than in the Paleocene due to
the lack of latitudinal diversity gradient during
the Paleocene-Eocene Thermal Maximum, so
Plesiadapiform primates were able to migrate
to higher latitudinal zones. My null hypothesis
was that there is no significant difference in the
number of species of Plesiadapiform primates
at higher latitudinal zones in the Eocene than in
the Paleocene.
Results
A χ2 test was performed to determine
whether there is a significant difference in the
number of species of Plesiadapiform primates
at higher latitudinal zones in the Eocene than
in the Paleocene. Findings show that there is
a significant difference in the frequency of
species of primates at higher latitudinal zones
in the Eocene than in the Paleocene, which
indicates that the latitudinal diversity gradient
UWB The CROW, 2022
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was lacking during the Paleocene-Eocene
Thermal Maximum (Figure 1). The probability
of getting these results by random chance of
the statistical null hypothesis - that there is no
significant difference in the number of species
of Plesiadapiform primates at higher latitudinal
zones in the Eocene than in the Paleocene
- is only 2.62 x 10-32; therefore, I reject my
null hypothesis and accept my alternative
hypothesis; there is a significant difference in the
number of species of Plesiadapiform primates at
higher latitudinal zones in the Eocene than in
the Paleocene. The distribution of species of
Plesiadapiform primates is statistically different
in the Eocene than in the Paleocene.
Discussion
Based on the results of the χ2 test, the
research hypothesis is accepted; there is a
significant difference in the number of species
of Plesiadapiform primates at higher latitudinal

zones in the Eocene than in the Paleocene. Figure
1 and the p-value from the χ2 test illustrates
that the number of species of Plesiadapiform
primates in the tropical and temperate climate
zones is significantly higher in the Eocene than
in the Paleocene.
Absence of the Latitudinal Diversity
Gradient (LDG) During the PaleoceneEocene Thermal Maximum
During the Paleocene, there was only one
species of Plesiadapiform primates in the tropical
zone and thirty-three species of Plesiadapiform
primates in the tropical zone during the Eocene.
Similarly, during the Paleocene there were
only twenty-three species of Plesiadapiform
primates in the temperate zone and 117 species
of Plesiadapiform primates in the temperate
zone in the Eocene.

Figure 1:
The frequency of species of Plesiadapiform primates at higher latitudinal zones is significantly
greater in the Eocene than in the Paleocene. After performing the χ2 test, the results indicate that
the latitudinal diversity gradient (LDG) was lacking during the Paleocene-Eocene Thermal Maximum (as indicated by a p-value of 2.62 x 10-32 with a significance level of α = 0.05).
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Since these results indicate that there is
a difference in the number of species of
Plesiadapiform primates at higher latitudinal
zones in the Eocene than in the Paleocene, it is
presumed that the latitudinal diversity gradient
(LDG) was lacking during the PaleoceneEocene Thermal Maximum. This allowed
Plesiadapiform primates to migrate to higher
latitudes because Earth’s polar caps completely
melted, and the tropical climate expanded far
beyond the equatorial zone. A more thorough
analysis using the oxygen isotope composition
of primate bones from the Paleocene and Eocene
showed that the LDG was flat, indicating the
LDG was shallow during the warming intervals
on Earth (Rose et al., 2011). These results are
consistent and in agreement with my results,
indicating that Plesiadapiform primates
migrated to higher latitudes through routes
that would have previously been inaccessible
because they were frozen and too cold.
Tropical & Temperate and Polar Latitudinal
Zones
I would like to zoom in on a specific set of
data points in the ‘polar’ and ‘tropical and
temperate’ categories because the results
were opposite of what I expected. During
the Paleocene, there was only one species of
Plesiadapiform primates in the polar zone and
zero species of Plesiadapiform primates in the
polar zone during the Eocene. Similarly, during
the Paleocene there were thirteen species of
Plesiadapiform primates in the temperate and
polar zone and two species of Plesiadapiform
primates in the temperate and polar zone in
the Eocene. A possible explanation for these
results is perhaps the geographic changes of
Plesiadapiform primates were small and did
not favor the migration of primates to higher
latitudes during the Paleocene-Eocene Thermal
Maximum, meaning primates simply went
extinct because they were unable to adapt to the
increase in Earth’s temperature (Soligo, 2007).
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Migration Patterns of Primates during the
Paleocene-Eocene Thermal Maximum
However, I disagree with this explanation
because instead of becoming extinct during
the Paleocene-Eocene Thermal Maximum,
primates (including Plesiadapiform primates)
went through evolutionary and geographic
changes and adapted to the rapid increase of
Earth’s surface temperature by moving towards
the poles, opening up new opportunities for
primates to diversify. Ancestors of new species
of primates such as Hyaenodontids in Mongolia
and Perissodactyl in Bayan Ulan (Bowen et
al., 2002) originated in the tropics and the new
species were found in Asia, Europe, and North
America all within a few thousand years. It
makes sense that primates from the Eocene were
discovered in Asia, Europe, and North America
due to the temperate zone having a latitudinal
range of -23° S to -60° S and 23° N to 60° N
and Asia, Europe, and North America are within
that range. Primates (including Plesiadapiform
primates) were able to move between continents
on land bridges at high latitudes, which only
became accessible during the PaleoceneEocene Thermal Maximum (Sluijs et al). The
rapid increase of Earth’s surface temperature
allowed primates to migrate to higher latitudes
through routes that would have previously
been inaccessible because they were frozen
and too cold, thus indicating that the number of
species of primates would be higher at higher
latitudes. My results are consistent with the
findings mentioned above: during the Paleocene
there
were only twenty-three species of
Plesiadapiform primates in the temperate zone
and 117 species of Plesiadapiform primates in
the temperate zone during the Eocene.
Unusual Geographical Occurrence of the
Teilhardina
As I was conducting my research on the
Paleocene-Eocene Thermal Maximum and
the latitudinal diversity gradient (LDG), I
came across a general scientific problem that
paleobiologists and other scientists have been
UWB The CROW, 2022
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unable to agree upon. Paleobiologists and other
scientists have been studying the Teilhardina
genus, the first known primate, for an exceedingly
long time, but they cannot come to an agreement
on why species in the Teilhardina genus
originated in and spread to various locations
around the world during the Paleocene-Eocene
Thermal Maximum. Currently, four hypotheses
have been proposed to explain the distribution
of the Teilhardina genus during the PaleoceneEocene Thermal Maximum, which included
continents such as Africa, Asia, Europe, and
North America (Beard, 2008). By researching
my research question, I potentially produced
a different explanation on how the Teilhardina
genus dispersed to higher latitudes, resulting in
an increase in their abundance and diversity.

geographic information included the minimum
and maximum latitude at which the fossils of the
genera were found, but not anywhere between
the minimum and maximum latitude. It could
be possible that the Plesiadapiform primate
fossils found at the minimum or maximum
latitude were outliers, and the majority of
fossils were saturated somewhere in-between.
Future studies should take into account more
than just latitude for considering the difference
in the number of species of Plesiadapiform
primates in the Paleocene and Eocene. Further,
future studies should analyze the number of
species of Plesiadapiform primates at different
latitudes and their body size to see if there is
any correlation between latitudinal location and
body size.

During the Paleocene-Eocene Thermal
Maximum, tons of carbon were released from
locations around the world previously cold and
frozen, which resulted in the surface temperature
of the Earth to rapidly increase. This event led to
a significant drop in sea levels around the world,
thus creating accessible land bridges between
continents that were previously inaccessible,
since they were frozen over. Therefore, the
Teilhardina genus could have originated in
the tropics and then spread to Asia, Africa,
Europe, and North America. However, carbon
isotope composition analysis of teeth from the
Teilhardina genus revealed that species in North
America had fewer evolved features than those
of species in Belgium (Marris, 2008). These
findings indicate that North America was the last
migration stop for species within the Teilhardina
genus. These primates could have originated in
the tropics and then dispersed to Africa, Asia,
Europe, and finally to North America on highlatitude land bridges.
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DO GHOST NET ENTANGLEMENT RATES VARY
AMONG SEA TURTLE SPECIES? COMPARATIVE
ANALYSIS OF REGIONAL STUDIES PROVIDES
INSIGHT
Helen Fita
ABSTRACT: The impacts ghost nets (fishing nets that have been lost, abandoned, or carelessly
discarded by fishermen) have on marine ecosystems is beginning to be understood as previous
instrumental limitations has made data collection difficult. Currently, it is known that ghost nets
entangle sea turtles, reducing their population sizes and leading to faster spread of disease/
scarcities in marine resources. With more advanced technology now available, conducting further
research on ghost nets and sea turtle entanglements becomes critical as more accurate data
provides better influences on policy decisions and fishing net regulations aimed to protect these
endangered keystone species. For these reasons, I inquired whether different sea turtle species
(olive ridley, leatherback, green, hawksbill, Kemp’s ridley, flatback, and loggerhead) are entangled
in ghost nets at different rates by comparing and evaluating the findings of five original research
papers. Data that has been collected for 14 years by researchers and citizen scientists on the
number of sea turtle entanglements and ghost nets across four regions was used to calculate and
compare entanglement rates for each species (measured in individuals per year). A total of 9,989
ghost nets both washed ashore and drifted in oceans entangled 1,374 sea turtles across all species
and locations. Olive ridleys had the highest rate of entanglement at 132 and 80 individuals per year
in the Maldives and Northern Australia, respectively. In Northern Peru where olive ridleys aren’t
native, green sea turtles had the highest rate at 109 individuals entangled per year. Valencia had no
observed olive ridleys entanglements since this species does not live here, but there were a reported
47 loggerheads annually entangled here, the highest rate among the present species in this region.
It was interesting to observe that flatback sea turtles were only present in Northern Australia, and
they had an entanglement rate of less than 5 individuals per year. What these findings suggest is
that the impact of ghost nets on global sea turtle populations is larger than previously expected,
with species that are entangled more frequently (like the olive ridley) being at an increased risk of
becoming endangered. In order to more accurately estimate future sea turtle populations, more
research and data collection needs to be performed.
Key words: Ghost net, entanglement, sea turtle, olive ridley, human impact, conservation
cycling of nutrients between the ocean and
Introduction
beaches. Globally, there are seven species of sea
ea turtles are a keystone species that play a turtle: flatback, green, hawksbill, leatherback,
critical role in maintaining ecosystems by loggerhead, Kemp’s ridley, and olive ridley. It is
controlling populations of algae, sponges, and estimated that more than 3 billion people of the
seagrass (Allen et al. 2007). Without them, coral world’s population rely on ocean ecosystems
reef communities would not function at optimal for their income and food/medicine sources (Ho
health and be able to sustain an abundance et al. 2016). Human activity like poor fishing
of diverse organisms through their constant techniques and net monitoring increases the risk
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for sea turtles to become injured or entangled
within equipment, reducing the productivity
of the marine ecosystems. To protect these
endangered species most effectively, it is
important to gain a better understanding of the
scale of impact ghost net fishing has on sea
turtles.
It is known that inclement weather, equipment
snagging, human error, and purposely
abandoning equipment are factors contributing
to the formation of ghost gear (fishing nets,
trawlers, traps, pots) (Masroori et al. 2004).
Richardson et al. (2018) estimates that an
annual average of 640,000 tons of fishing gear
are introduced to the oceans. With demand
for seafood harvest outpacing consumption at
a global average rate of 20kg of seafood per
person per year (Richter and Klockner 2017), a
rise in fishing activities to sustain this demand
and, consequently, the introduction of more
fishing gear into oceans is expected. While there
has been some research conducted on ghost
gear, what remains unclear are the effects ghost
nets have on sea turtle populations.
Previous research conducted across the
Maldives (Stelfox et al. 2019), Northern Peru
(Pingo et al. 2017), Australia (Wilcox et al.
2015), and Valencia (Tomás et al. 2008) have
found a combined total of over 1,300 sea turtles
entangled in roughly 10,000 ghost nets. Based on
their data, these studies suggest that sea turtles
are more susceptible to becoming entangled in
ghost nets since other animals observed like
sharks, rays, fish, and dugongs accounted for
24% of the entanglements (Wilcox et al. 2015).
Additionally, factors such as geographical
differences in oceanic currents, climate, and
fishing practices have been suggested to
contribute to regional differences in sea turtle
entanglements (Stelfox et al. 2019). What
remains unknown is whether certain sea turtle
species are more likely to become entangled in
ghost nets due to factors like population sizes,
migration patterns, and behavior with nets.
Additionally, gaps in technology advancements
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and methodological difficulties in tracking ghost
nets make it challenging to assess and quantify
the number of nets present in a location (Stelfox
et al. 2019).
This paper focuses on discovering how
frequently different sea turtle species
become entangled in ghost nets and if certain
species have higher rates of entanglement. A
comparative approach answers this by analyzing
and evaluating the findings of five original peerreviewed studies set in four distinct locations:
Northern Peru, Australia, the Maldives, and
Valencia. Data presented on the number of
entanglements and study length were used in
calculating entanglement rates per species in
each region. I used the resulting numbers in
evaluating and determining which species had
higher entanglement rates. The results I have
found are useful for identifying and monitoring
sea turtle species at highest risk of becoming
endangered from ghost net fishing, and helping
guide policies and regulations to protect them.
Methods
Finding Original Research Articles
To effectively locate relevant articles, I used
the databases Web of Science and Academic
Search Complete to enter the following
keywords using Boolean operators: (“bycatch”
and “fishing nets”), (“sea turtles” and fishing
nets”), and ((“sea turtle” and “entanglement”)
and “human impact”). Once I found relevant
articles, the keywords they listed were also used
in the databases. These included “strandings”,
“catch rate”, “human impact”, “marine biology”,
and “fishery gear”.
For every article selected, I skimmed through
the abstract, methods, and results sections to
determine if original research was performed.
Articles that were an analysis or review of data
from original research had their references
checked to find the original research publication.
I also selected publications by their period of
research. Studies published more than 13 years
ago and studies that collected data for longer
UWB The CROW, 2022
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than 14 years were not included in my analysis
to prevent my data from being skewed. Not
many research studies are conducted for this
long, so choosing this time frame allowed me to
work with a realistic representation of long-term
effects in the selected regions. Additionally,
tools used in data collection have advanced in
recent years, so selecting studies conducted
and published around the same time reduced
instrumentation variability and the uncertainty
range of collected data. Publications in which
fishing nets were actively used and monitored
by fishermen were disregarded as they do not fit
the definition of a ghost net. Similarly, articles
that studied the impacts of other ghost gear
like lobster traps and pots were also excluded
from my data analysis. Articles that met my
criteria and were used in my analysis include
the following: Pingo et al. (2017), Stelfox et
al. (2019), Stelfox et al. (2020), Tomás et al.
(2008), and Wilcox et al. (2015).
Data analysis
Studies that reported the number of sea turtles
entangled per species in percentages were
recalculated to the exact number of individuals
(rounded to the nearest whole number) by
multiplying the percentage by the total number
of entanglements reported (see Equation 1).
Articles like those published by Wilcox et
al. (2015) which also reported other animal
entanglements in percentages had the percentage
of sea turtle entanglements multiplied by the
total number of animals reported to determine
how many of the entanglements pertained to sea
turtles. The total number of sea turtles entangled
in each study was divided by the length of time
the data was collected to determine the average
annual rate of entanglement in each location (see
Equation 2). Similar calculations were made to
determine the annual rate of entanglement per
species in each location.
Equation 1:
Converting percentages of sea turtles entangled
into a whole number
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98.1% loggerheads = 0.981 loggerheads
0.981 loggerheads * 619 total sea turtles recorded
= 607.2= ~607 loggerheads entangled

Equation 2:
Calculating the rate of entanglement per species
(equation also used to calculate rate of total
entanglements)

Results
In the first of two separate studies done in the
Maldives (1-year study period), a total of 177
ghost nets were reported (Stelfox et al. 2020)
with an average rate of 137 total sea turtles
entangled per year. In the second study done
in the Maldives (5-year study period), 1,069
ghost nets reported entangling 377 sea turtles
(Stelfox et al. 2019) with an average rate of 75
sea turtle entanglements per year. The Northern
Peru region had a rate of 113 annual sea turtle
entanglements with a total of 53 ghost nets
identified (Pingo et al. 2017). In Valencia, a total
619 sea turtles wound up entangled at a rate of
48 turtles per year. The number of reported ghost
nets was not specified for this region (Tomás et
al. 2008). Finally, in Northern Australia, a total
of 8,690 nets were reported with 137 sea turtles
entangled (Wilcox et al. 2015). The rate for sea
turtle entanglements was 20 per year.
In the 1-year study in the Maldives, olive
ridleys had the highest rate of entanglement
among the species observed at a rate of 132 per
year, and green turtles had the least with only
one entanglement per year (Figure 1). In the
5-year study of the same location, olive ridleys
also had the highest rate at 70 entanglements
annually. In Northern Peru, where olive
ridleys are not native, green turtles had the
highest rate of entanglement at 109 individuals
annually (Pingo et al. 2017). Valencia also did
not have olive ridleys native to their region.
Here, loggerheads had the highest rate of
entanglement among the species observed at
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47 individuals per year. Turtles species labeled
as unknown in Figure 1 were not able to be
identified in the observed locations during the
studies because only skeletal remains of the
sea turtles were observed in the nets. Table 1

provides a summary of the research location,
number of ghost nets reported, total number of
entanglements, and sea turtle species native to
the regions.

Table 1:
Summary of all locations studied, number of identified ghost nets, total sea turtle entanglements,
and species inhabiting each location.

Figure 1:
Rates of entanglement for sea turtles species in each studied region
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Discussion
The findings of my paper suggest that impacts
of ghost net fishing on sea turtle populations
are larger than previously expected. The
comparative approach used in evaluating the five
original research publications quantified prior
general understandings, and also highlighted
that the impact of ghost net fishing activity is
not geographically isolated to one location, but
is affecting marine ecosystems across the world
as evidenced by the 4 distinct regions I chose to
evaluate.
Olive ridleys in the Maldives and Australia,
green turtles in Northern Peru, and loggerheads
in Valencia community were the species
most impacted by ghost nets as they had the
highest entanglement rates (individuals/year)
per location (Figure 1). What this suggests is
that these species are at an increased risk of
becoming endangered if the rate of introduction
of new ghost nets remains constant or increases
in each location. Reasons why these regions
saw different species being affected include,
but are not limited to, not all species observed
in each region being native across all research
locations, the local weather, tide, and current
patterns affecting speeds in which ghost nets are
transported throughout the waters, and different
species expressing different behaviors (such as
mistaking nets for food and swimming towards
them).
It is important to note that the methodologies
and instrumentation used among the studies in
identifying and tracking ghost nets is a new
technology still being developed (Stelfox et al.
2020). With this limitation, this suggests for the
results that the 9,989 total ghost nets identified
across all locations (Table 1) is underreported
and that the true value may be significantly
higher than the reported value. This limitation
affects the calculated rates of entanglement
for each species, as unaccounted nets can’t be
analyzed for entanglements. Additionally, some
of the selected studies also observed entangled
sea turtles that were unable to be identified as
UWB The CROW, 2022
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only remnants of bones and shells were found
in the nets (Stelfox et al. 2019). Although this
is an indication that entanglements are still
occurring in these regions and that the ghost
nets continue to pose an immediate threat to sea
turtle wellbeing, it doesn’t provide accurate data
on the total number of individuals affected per
species. This, again, limits our capabilities of
understanding the scope of impact and further
suggestions for what can be done to protect
these species.
Despite the limitations, this provides an
excellent foundation for future research to
be conducted. Studies aimed at discovering
whether ghost nets found on beaches or in the
ocean have a greater influence on the rates of sea
turtle entanglement, and if genetic testing can
be used to identify the species from which bone
and shell fragments originated will improve the
accuracy of data being reported on sea turtle
entanglements. This will enable us to make
better informed suggestions for policies and
actions taken towards protecting the wellbeing
of both the sea turtle species and the ecosystems
in which they live.
Florida has already implemented a policy as of
1995 entitled the Florida Net Ban Amendment
that restricted the types of nets that fishermen
can use and ensures that they actively are
tending to the nets during their time out on the
water and has shown to be successful (Adimey
et al. 2014). Adimey et al. in 2014 reported
that entanglement incidents for sea turtles was
minimal and remained at a consistently low
rate since the implementation of the policy,
suggesting that policies are an effective measure
towards protecting sea turtles. Suggestions for
further actions to reducing the number of ghost
nets introduced into our oceans and the number
of entanglements include continuing to monitor
and enforce already existing environmental
policies and regulations, improving the
durability of nets currently being used, and
adding visible lights to the ends of the nets to
detract sea turtles (Wilcox et al. 2015).
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DECONSTRUCTING REALISM: NARRATIVE
AUTHORITY, STRADDLING LIMINALITY, AND
THE (NON)FANTASTICAL IN RESTORATIVE
POETICS
Alysa Levi-D’Ancona
ABSTRACT: As authors, poets, and artists, we are both inclined and encouraged to dive into the
wellspring of our personal lives. Yet, no one confronts the blank page after growing in a vacuum,
and thus, we will inevitably incorporate real life experiences and people into our works. Journalist
and academic Janene Carey poses the question of who gets to tell these stories, as well as whether
or not these stories need to hold veracity and consent by all who are represented. Are these
experiences ethically responsible to publish when we might heal from letting them live and die in a
private journal, removing all potential harm to others the stories may cause?
These questions, while important to consider, ignore the obvious quandaries that surround them.
Both the writer and the subject are not impervious to the influence of bias, and often, the artist uses
art to heal. Should we censor the restorative process—where a person must unpack their traumas
to confront and move past them—in favor of an abuser, simply because their victim never asked for
consent to write their own story? Is it possible to even write an objective poem, story, or article;
and who decides what reality merits existence?
This essay will explore objectivity (the extent to which we can present facts without bias),
subjectivity (the extent to which our understanding of the world is influenced by our bias), and
authorship (who owns a story)—using thought pieces such as the ones present in artist and editor
Katherine Behar’s Object-Oriented Feminism—as well as the interconnectivity of these concepts
in respect to genres like magical realism, absurdity, and fantasy in order to consider an author’s
moral obligation to others during their own restorative and artistic journey.
This world in itself is not unreasonable, that is all that can be said. But what is absurd is
the confrontation of this irrational and the wild longing for clarity whose call echoes in the
human heart. The absurd depends as much on man as on the world… It is because humans
demand meaning in an unresponsive world that the absurd exists, and concrete human
problems arise in our acute awareness of this dichotomy. (Baker, 8-9)

R

ichard Baker debunks the commonlyaccepted definition of absurdity in the
above quote, excerpted from his article “The
dynamics of the absurd in the existentialist
novel.” While most would argue that certain
literature, behavior, or events would commonly
be described as “absurd,” the assignment of such
a label relies wholly on the person declaring
something irrational.
For instance, a person may argue that violence
is “absurd” or “irrational” in many scenarios:
their child hitting their sibling, castration for
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adultery, murder for theft, etc. Yet, in the next
breath, they may wish karmatic violence on
someone who has done harm in a story they
love, or they may applaud a drone strike on
enemy territory in a war.
Our morals are rarely universally applied.
How, then, can absurdity, rationality, and
narrative truths subsequently hold universality?
How is one story more representative of an
event than another, especially when humans
are so fallible in their biases, perspectives, and
recall?
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To our understanding, humans don’t even
have the capacity to store all memories they
experience, and those memories are often
crafted from skeletoned details. Thus when
we start the process of creative nonfiction and
poetry, who is the final authority on what we
deem “nonfiction,” and how much is fantastical?

Shrapnel Warrior

In “The Process of Making Poetry,”
Amy Lowell deduces that “[s]ometimes the
consciousness has no record of the initial
impulse, which has either been forgotten or
springs from a deep, unrealized memory. But
whatever it is, emotion, apprehended or hidden,
is a part of it, for only emotion can rouse the
subconscious into action” (Lowell, 1). Often,
in the act of writing poetry, we may start with
simply a feeling, an image, a phrase, or a
concept—the work will grow much larger and
complex than that seedling, but it can stem from
an idea that is small and obscure.
My own inspiration for poetry often stems,
as Lowell describes, from an impulse: a nearly
convulsive desire to scribe an overwhelming
emotion or idea. And yet, the most complex
poetry contains layers more than just that of
impulse. The poet holds an almost otherworldly
connection to their understanding of the human
experience, akin to the shiver of another spirit
in the room. Most may ascribe the shiver to
the cool temperature, nerves, or simply some
unimportant bodily reflex. But the poet learns
to lean into the impulse, for underneath that
shiver lies a story, memory, or emotion that
begs discovering. And in that discovery rests
the opportunity of elevated self-awareness and
self-actualization, which is why some writers
not only have an affinity for creative nonfiction
and poetry: they need it.
Yet, this unearthing of the self unavoidably
results in the subsequent pain of discovering
unprocessed traumas and events. The below
words feature as the turning point in my poem,
“Shrapnel Warrior.”
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There is always a “breaking / before the
conversion” with any sort of healing (poetic,
physical, or emotional) we must suffer before
we can turn toward recovery. The piece delves
into the ensnarement of my own “shell” after
birth as I long to separate from monstrous
foundations of my personal narrative. I compare
the reclamation of my own story as discerning
“[Plato’s] caves shadows / as separate / from
mine.” In the “Allegory of the Cave,” Plato
illustrates that reality is easily fabricated by the
illusions presented to us (presented as shadows
on a wall within a cave), and we must make an
effort to see past these illusions to understand
a full picture of our reality. No matter where
deception lies in our foundations—from
birth, an unhealthy relationship, or societallyreinforced norms—these stories we hear and
relay of ourselves can outlive the lie so long as
we make sure they do not “kill / the / pages that
follow.”
UWB The CROW, 2022
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Perhaps writing is a lucrative outlet for
processing these feelings; perhaps it takes time
rather than any poem or article. Regardless, while
some may attribute poets to losing themselves
in their feelings, the catalyst and processing
of poetry is human to the core. It tunes into
our instincts instead of casting them aside. To
write is to honor our impulses, both present and
forgotten, in order to grow as individuals.
That said, which version of ourselves is the
true version if we are growing? If I described
myself as a married woman at age ten, that
claim would be preposterous. Yet, ascribing the
label to my thirty-year-old self is appropriate.
While that example seems obviously absurd,
could we apply the same logic to a descriptor
of someone’s personality? Of their intelligence?
Of their morals and perspectives? If I am a
dramatic individual at age ten, am I necessarily
that same person at age thirty? And who is
determining “dramatic” behavior, for does it not
stand as a synonym for “absurd” behavior? And
we have already come to understand that what
is absurd or fantastical lies in the eye of the very
flawed individual.
In my own writing, I find I am so reliant on
the subjectivity of human relationships that
I struggle divorcing myself from the world
in both my art and my mind: I am constantly
considering myself as a relational object. I am
defined and narrated based on my relationship
to the storyteller.
This notion is no surprise when reading
Katherine Behar’s “An Introduction to ObjectOriented Feminism,” where she argues that
it is both possible and necessary to separate
objects (and those who have historically been
reduced to objects) from their owners in order
to call attention to agency, power structures, and
existence outside of ourselves. Behar notes that
“object-oriented ontology (OOO) theorizes that
the world consists exclusively of objects and
treats humans as objects like any other, rather
than privileged subjects” and later explains that
women and others who have been subjected to
UWB The CROW, 2022
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dehumanization find themselves represented as
objects within art, academia, and society (Behar,
1, 3).
This ideology ties into Deborah Tannen’s
article, “There is No Unmarked Woman,”
where Tannen discusses that while men have
the privilege of choosing to be marked in their
clothing and life choices, any choice that women
make in their presentation and habits (including
no choice) is marked as an indicator of her
worth (Tannen, 1-2). Tannen’s categorizing of
people into “marked” (willingly or by default)
and “unmarked” highlights the notion of
privilege among all groups of the nondominant
culture within any society. Thus, anyone who is
“marked” is already cognizant of the perpetual
subjectivity of their place in the world. It is
only the un-objectified and unmarked who
are granted the option of neutrality and gifted
humanization, which means that the unmarked
are better able to divorce themselves—and
subsequently their art—from subjectivity
altogether. This makes the unmarkeds’ art not
only at risk for objectification, but also at the
risk of dehumanizing and blindly causing harm,
for they have never had to consider the question
of whether or not their definition of objectivity
(and subsequently realism and absurdity) is
what everyone else considers objective as well.
Tannen and Behar’s analyses beg the question:
where do we lose our humanity, power, and
ability to tell our own story when we have been
objectified? At what point do our own tales
become fantastical, absurd, magically-real, and
downright fictional when we have been removed
from authorial power? As such, in order to avoid
objectifying others within our own stories, do we
have a moral obligation to exclude others from
our nonfiction stories without their consent?
Frenchy Lunning’s “Allure and Abjection”
argues that “Abjection generates a phantom
object—to use another term from the OOO
lexicon—an ever-present shadow of ‘dark
agents’ dogging the subject’s every move
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and disturbing its identity, system, and order,
without respect for borders, positions, or rules”
(Lunning, 86). She alludes to the separation of
knowledge between the artist and the subject,
where the artist holds their power of depiction
and boundary-violation over the subject. In
essence, Lunning renders the artist as an absolute
authority with the power to depict their message
of reality with mercy or malice. The artist, as a
god, is separate from the subject, with the art
characterized as the weapon and simultaneous
shield. They are omniscient and all-powerful.
Although we are fallible and biased in our own
navigation of the world, we flip to omnipotence
in our crafting of stories, ergo implying the
burden of telling the story justly.
But Timothy Morton emphasizes the limited
nature of our understanding of any story, even
our own, in “All Objects Are Deviant.” He
states:
It is not correct to say that reality is outside
the cave, waiting for me up there, waiting
for me to see correctly. Reality is literally all
over me— in the sweat from the fire’s heat,
in the dancing shadows. Reality is already
here. Plato seems to want us to struggle
away from this reality to see the truth that
must reside somewhere outside it. But what
is more interesting is that there is a kind of
‘beyond’ within things, not outside them— I
feel my way along, totally shrink- wrapped
in reality, unable to get arm purchase outside
it from which to see perfectly. (Morton, 68)
Morton challenges the widely-accepted
“Allegory of the Cave” in his breakdown of
reality. In his claim, he argues that Plato limits
his notion of objects—and objectivity itself—
by claiming that reality is outside of the cave,
free from our interpretation. To assume that
reality is outside human perception is futile, for
it is impossible to divorce ourselves from our
(albeit flawed) eyes. Even our understanding of
philosophical terms like reality is constrained by
our defining them, much like our understanding
of gods and the universe. How can a mortal ever
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hope to fully categorize and explain that which
will outlive them, that which preceded them,
and that which they have no language to begin
to understand?
While we can create worlds as writers of our
own imaginings, our scope of the fantastical
is limited by what we consider “realistic” as
much as creative nonfiction. In any writing, we
must be able to suspend belief. In fact, Morton
later articulates that “what happens in the cave
is a play of nothingness. Of nihilation. The
shadows both are and are not translations of
other entities, projections of puppets and fire. To
be immersed in them is to experience a neverending play of illusion” (Morton, 70), proving
that illusion—or fiction—is just as much reality
as non-illusion. For example, if we are pulled
out of a play while watching it because it
suspends our belief of reality—if we are hyper
aware of the machinations that assemble it such
as plot, forced character development—does
the lack of suspension remove its categorization
as a play? Does all art require a perfect balance
between (potentially fictionalized) reality and
the fantastical in order to qualify as valuable
art? While Morton suggests that reality does
not exist, this seems an obvious claim. Instead,
perhaps, we should explore which realities and
nonrealities are considered valuable in the realm
of art, because art has never followed the rules
of “reality” to begin with, and I’d argue that the
most masterful artists are successful because
they abandon the notion of achieving a mirror in
favor of breaking the definition of an audience’s
preconceived notion of a reality.
It is at this point that we must consider: if
we have no true idea of reality and nonfiction,
where do the divisions between genres begin
and end? Xavier Luffin begins his article,
“Sudanese Magical Realism: Another Kind of
Resistance to the Colonial/Imperialist Power?”
with a definition of magical realism. While
the literary style is often used to refer to niche
groups, particularly Latinx authors, the term has
expanded to capture a vast array of storytelling.
Luffin explains:
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Magical realism is basically characterized
by “a literary mode in which equivalence is
established between the code of the real and
that of the magical” (Quayson 2009, 159)
or by “two conflicting, but autonomously
coherent, perspectives, one based on an
‘enlightened’ and rational view of reality,
and the other on the acceptance of the
supernatural as part of everyday reality”
(Chanady 1985, 21). (Luffin, 244)
In one sense, this explanation ties into the
traditional understanding of the genre. And
yet, in another, it provides an opportunity for
a reinterpretation of what we might classify as
“magical” or fantastical. Luffin relays Chanady’s
articulation that there are “two conflicting…
perspectives,” one “rational” and the other one
the acceptance of the “supernatural” as “reality.”
If we are to take this definition a step further
than surface level, do we not include those who
are in denial as partaking in an alternate reality,
even a fantastical one? Does the person who
fabricates lavish tales and lassos any listener
into a web of deflections not hold the same
potency as a spellcaster? And, if we are honest
with ourselves, where do we separate witchcraft
from the persecution of otherness?
Perhaps, then, magical realism is not at all
supernatural, but rather the daily combattance
of everyday lunacy, of trying to assure that, yes,
our own reality, in fact, does exist. It is magical
realism when the child of the abusive parent
illustrates the battle between self-assigned and
parent-assigned identity, between the lie of
worthlessness and the desperate crawl toward
self-compassion, between the agency of their
own narrative and ascribing to the one written
for them.
Is this not the classic tale of monsters and
warlocks in daily life?
And yet, if the abusive parent does not
appreciate their depiction in the autobiography
authored by their child, where does the fiction
start and the spellcasting stop? Who gets the
final say in the tale?
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In “Whose story is it, anyway? Ethics and
interpretive authority in biographical creative
nonfiction,” Janene Carey argues:
…biographers tend to wear their interpretive
independence as a badge of honour… Like
an explorer appropriating the territory by
exercising naming rights, the biographer
stakes his or her claim to the dominant
authorial voice. To behave otherwise is to
run the risk of being unduly influenced by
the natives and ending up with a worthless
hagiography. (Carey)
There exists a certain duty and authority in
the “dominant authorial voice,” as it is naïve
to assume that one could ever relay events
without the layered folds of bias. Like butter
folded into the dough of a flaky pastry, events
disintegrate into an individual’s understanding
beyond recognition. By the time we consume
their accounts, the event itself has mixed in
with preexisting ingredients—sugar, flour, salt,
vanilla. Despite the recipes we may adopt to
digest traumas, childhoods, and relationships, we
become the bakers that deliver a manufactured
product to others.
In the example of the abused child and their
parent, the difference between the recipes
may be as close as a chocolate croissant and a
chocolate muffin, or maybe even as varied as
a nutella donut and artichoke quiche. Which
baker used the butter properly? Which has the
authority over how it should be rationed, mixed
in, and fed to the world?
The answer rests in Cassandra Pybus’s “Dogs
in the Graveyard.” Pybus relays:
…my writerly integrity is bound up in the
veracity of the tale I am able to construct out
of the vagaries of memory and the treacherous
detritus left behind. Since we can never know
the truth, it is fundamentally important that
what I write makes psychological and moral
sense of the material available to me and that
my story does say something meaningful
about the human condition. (Pybus)
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Perhaps, then, it is the baker who creates not
the prettiest or tastiest pastry, but the one that
will serve the community’s needs best: the one
that needs to be baked for the sake of the baker
and others like her.
Okay, maybe the pastry analogy has run its
course. All flaky crusts aside, in the tale of
abusive parent versus abused child, there is
no world where the parent will honor, respect,
or give permission to either the child or the
creative work—unless the parent is in a place
where they are able to see the reality they deem
fantastical as neither magical realism or fantasy,
but creative nonfiction. If the child waits for
guidance and permission from the subject of
their writing—the catalyst of the trauma in their
creative nonfiction or poetry—the child will
never develop a “dominant authorial voice,”
and the story will die in the hands of the person
who has forced a singular narrative all along.
Thus, the lines blur around consent and genre
in these cases, and maybe the only power left to
gain for a child in such circumstances is that of
the speculative variety, either perceived or real.
At some point, one may ask where the
rationale exists in trying to tell stories at all,
when they are so speculative in nature, when
nothing and everything is absurd? Like the
baker in the previous analogy, we write to
heal and provide refuge for those who are lost
within communities. To restore power where it
was lost. To find a voice where there once was
silence.
Maria Kaaren Takolander delves into the
restorative power of not only storytelling, but
utilizing magical realism and the fantastical, as
well as the primary vehicle to do so:
Irony is a common characteristic of magical
realist texts which, as Anne Hegerfeldt
argues in Lies that Tell the Truth, “insinuate
that the reader might be having his or her
leg pulled” (112). This is not to say that the
magical realist novel, like the ‘tall tale’ with
which Hegerfeldt compares it (112), is comic
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in intention. While the ironic depiction of
the supernatural can generate humour…
it also typically constitutes a pointed and
provocative affront to complacency-something encapsulated in Hutcheon's notion
of irony's edge. Indeed, I argue that the irony
in a magical realist novel demands a critical
reengagement with history as essential to
reimagining futurity. (Takolander)
Although the surreal, unreal, absurd,
fantastical, and more hold the power to detract
from real life, Takolander argues that these
genres instead generate more poignancy and
meaning. The absurd and fantastical hold
the power of challenging the past in order to
imagine a future that does not yet exist. And
thus, instead of wrapping oneself up in the
technicalities of where truth lies, it is perhaps
both safer from criticism (like in the case of the
abused child) and more permissible to explore
the possibilities of pain and healing in these
genres. After all, Arthur Miller escapes the law
by criticizing McCarthyism under the guise of
a tale of (alleged) witchcraft in The Crucible.
Orwell reflects upon the problematic history
of coups and installations of communism with
Animal Farm.
Though Takolander does not venture into
other genres in her argument, her description
of magical realism’s powers in irony expand far
beyond the singular genre. And if we combine
this notion with the one we established earlier
regarding the fantastical nature of reality (by
Luffin), we understand that storytelling is
necessary for multiple participants to envision
a future and reconcile the past. The genre does
not matter as much as “something meaningful
about the human condition,” as Pybus explains
earlier. Yet, in cases where the story must be
told and power dynamics complicate consent,
the “fantastical” is where many authors find
the most safety and freedom in conveying their
story.
Of course, literature is not therapy, yet,
there is some element—one might say even of
UWB The CROW, 2022
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magical qualities—that heals and universalizes
individual trauma. Krystyna Rybińska says it
well in her article “The absurd as a representation:
towards a hermeneutics of the inexplicable (the
problematic case of Godot)”:
…we may formulate the assertion that the
literary experience is in fact transfigured
into an existential experience, not the other
way around. Hence Butler's argument may
appear partly accurate: ‘If it is true that the
meaning of being can only be experienced
and not explained it is perhaps the case
that literature can come closer to it than
philosophy. Samuel Beckett may in fact offer
us a purer insight into ultimate reality even
than those philosophers most neatly attuned
to it’ (Butler 1984: 205). (Rybińska)
Although we may be able to discuss our
problems and fears through abstraction,
stories offer accessibility and tangibility where
philosophy cannot. There’s a reason why all
philosophers turn to narrative elements in
their musings and why psychologists ask to
hear about their patients’ memories: we define
our existence through our experiences. To rob
a person of a narrative is to rob them of their
existence, which is why, in my opinion, it is one
of the greatest moral crimes.
In my aforementioned poem, I illustrate that
the “breaking” of oneself must occur “before
the conversion” to reclamation. But once that
separation and transformation takes hold, we, as
tellers of our own stories, are able to “crack /
the shelled womb into / narrative rebirth.” We
are “freed” by harnessing the “jagged shrapnel”
of our shells we shattered to escape our trauma.
With “demystifying” the monsters we face
and telling our stories, we no longer wear this
shrapnel as shackles. Instead, we become the
titular phrase of my poem: “shrapnel warriors.”
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COMPARING THE EFFICACY OF PREGABALIN
AND GABAPENTIN IN TREATING NEUROPATHIC
PAIN
Jacqueline Monteza
ABSTRACT: Neuropathic pain affects an estimated 10% of the United States population. Burning
and shooting sensations of pain often elicited by non-harmful stimuli are characteristic symptoms
of this condition, affecting central and peripheral regions of the body. While opioids have been
observed to provide pain relief, studies have shown this class of drugs to pose high risks of
dependency with potentially fatal results. In the clinical setting, the focus has shifted to using lowdependency risk drugs like anti-epileptics such as pregabalin and gabapentin. This paper compares
the efficacy of pregabalin and gabapentin in treating neuropathic pain on the basis of the 11-point
Likert scale by using four existing empirical research publications on this topic. Backonja (1999)
and Serpell (2002) specifically investigated the treatment of neuropathic pain with gabapentin and
found this drug to reduce pain by 1.5-2.5 units, a result that was significantly different from the
placebo group (p<0.05, p<0.001, respectively). Moon et al. (2010) and van Seventer et al. (2010)
focused on pregabalin, and found that pain was reduced by 1.4-1.67 units from baseline, which
was significantly different from the placebo-treated group (p<0.05 for both studies). Pregabalin
appears to have similar analgesic effects at lower doses compared to gabapentin, which may
indicate greater efficacy, although this inference is not fully established and needs more rigorous
research. These findings can provide clinicians with more information on whether pregabalin or
gabapentin may provide more of an analgesic effect for neuropathic pain on the basis of a common
pain metric.
Keywords: pregabalin, gabapentin, neuropathic pain, drug efficacy, Likert scale
Introduction

A

n estimated 10% of the United States
population is affected by neuropathic
pain (DiBonaventura et al., 2017), a condition
characterized by burning and shooting
sensations of pain in peripheral and central
regions of the body, often in response to
non-harmful stimuli like the light touch of
skin (Colloca et al., 2017). Neuropathic pain
has been observed to stem from damage of
peripheral and central nerves that make up the
somatosensory system, which in many cases
is the result of pre-existing medical conditions
like spinal cord injury, multiple sclerosis, and
chemotherapy treatments associated with cancer
(Colloca et al., 2017). Diabetes mellitus has also
been linked to the onset of this pain syndrome,
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where nearly 50% of patients diagnosed with
diabetes are reported to experience neuropathic
pain (Xiao-Die et al., 2020). Additionally,
the rising rates of obesity in the United States
linked to increasing prevalence of diabetes
mellitus have indicated that the proportion of
individuals experiencing neuropathic pain is
likely to increase (DiBonaventura et al., 2017;
Gökmen et al., 2018). Coupled with a poor
prognosis for recovery in adults (Kaguelidou et
al., 2019), these data highlight the importance
of investigating clinical interventions for
neuropathic pain and their efficacy in clinical
outcomes.
In addition to the classic symptoms of
neuropathic pain, other conditions like anxiety,
depression, loss of sensory function, and
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interrupted sleep patterns may present
themselves in conjunction with this condition,
leading to a decrease in overall quality of
life (Colloca et al., 2017). Despite extensive
research, the pathophysiological mechanisms
underlying neuropathic pain are complex and
not fully understood, posing challenges to the
development of new treatments for this condition
(Colloca et al., 2017; Kaguelidou et al., 2019).
Non-pharmacological clinical intervention for
neuropathic pain includes the use of spinal
cord stimulation, a biotechnology that involves
the placement of electrodes in close proximity
to central nerves, emitting electrical impulses
that amplify pain inhibitory pathways and dull
pain (Guttman et al., 2009). Pharmacological
treatments include the use of a variety of
drugs selected based on the severity of pain
experienced, including tricyclic antidepressants,
selective serotonin reuptake inhibitors (SSRIs),
serotonin noradrenaline reuptake inhibitors
(SNRIs), and strong opioids in the many cases
when pain is debilitating (Colloca et al., 2017).
The use of opioids has shown to be potentially
problematic when used to treat neuropathic
pain, with studies providing evidence that
increasing doses of opioids are needed to exert
the same analgesic effects with prolonged use,
significantly increasing the risk of dependance
and overdose (Colloca et al., 2017; Salas
et al., 2017). Additionally, studies have
indicated that while opioids like oxycodone
and morphine may temporarily alleviate the
symptoms of neuropathic pain (Colloca et
al., 2017), they have a significant potential to
elicit and exacerbate associated conditions like
depression (Scherrer et al., 2016; Salas et al.,
2017). These data have motivated clinicians to
seek alternative methods of treatment. Recently,
the focus of clinical intervention for neuropathic
pain has shifted to using commonly prescribed
anti-epileptics like pregabalin and gabapentin,
which are relatively low-safety-risk drugs
compared to stronger treatments like opioids
(Colloca et al., 2017; de Leeuw et al., 2019).
This class of drugs exert their effect by reducing
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the activity of the α2δ (alpha-2-delta) subunit of
voltage-gated calcium channels in the nervous
system that are important to the transmission
of electrical signals that mediate nociception
(Colloca et al., 2017; de Leeuw et al., 2019).
What remains to be better understood is how
using multiple forms of therapy may interact
in a way that provides the greatest analgesic
benefit to the patients. More studies are needed
to better understand how staggering the use of
antiepileptic drugs (Markman et al., 2016) or
combining them with other classes of drugs like
opioids may potentially provide more pain relief
to the patient (Colloca et al., 2017).
Studies examining the efficacy of pregabalin
and gabapentin in treating neuropathic pain
have found that pregabalin at doses of 150-600
mg/day significantly reduced levels of pain
(Markman et al., 2016), while gabapentin at
doses of 100-300 mg/day produce significant
analgesic effects while minimizing adverse
effects (Kamble et al., 2017). A previous study
indicated that pregabalin had a greater efficacy
than gabapentin based on pain intensity reported
after treatment (Tong et al., 2021). Pregabalin
has been noted to exhibit greater bioavailability
and absorption rates after oral administration
than gabapentin, which may explain potential
differences in efficacy (Bockbrader et al., 2010;
Markman et al. 2016).
The efficacy of anti-epileptic drugs in
alleviating symptoms of neuropathic pain
can be assessed using different metrics,
including the Leeds Assessment of Neuropathic
Symptoms and Signs (LANSS) scale which
is out of 24 points and consists of a sensory
evaluation component and questionnaire (Hardy
et al., 2013). Alternatively, the McGill Pain
Questionnaire assesses responses to treatment
by asking patients to select descriptors of pain
(Hardy et al., 2013), while the Visual Analog
Scale (VAS) asks patients to rate their pain
along a 10-centimeter horizontal line where
one endpoint corresponds to no pain and the
other corresponds to the worst pain experienced
UWB The CROW, 2022
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(Hawker et al., 2011). While these metrics
are useful ways to assess pain in response to
treatments, not all studies use the same metrics
in their evaluation. This discrepancy may
confound the translation of the results of these
studies to the clinical setting, where it may be
more straightforward to use a commonly used
metric by which efficacy is measured. A more
widely used pain metric that may be a simpler
way to assess pain is the 11-point Likert scale,
where the lowest score of 0 indicates no pain
and the highest score of 10 indicates the worst
pain experienced by a patient (Plan et al., 2012).
This paper focuses on comparing the
clinical efficacy of using two anti-epileptic
drugs, pregabalin and gabapentin, in treating
symptoms of neuropathic pain solely in terms of
reported pain ratings on the Likert scale made by
patients before and after treatment conditions.
To address this research question, I conducted
a comparative study of four existing empirical
research publications that analyzed the clinical
efficacy of using pregabalin and gabapentin to
treat diagnosed neuropathic pain by measuring
the effectiveness of these drugs in terms of
reported pain levels during the treatment period.
Methods
Finding and Evaluating Studies
For this comparative study, I used PubMed
and Web of Science databases to search
for relevant data by entering the keywords
“neuropathic pain and gabapentin and efficacy”
and “neuropathic and gabapentin and efficacy”
into the search engines. To search for pregabalinspecific empirical studies, I used the keywords
“neuropathic pain and pregabalin and efficacy”.
While these searches yielded several
potentially useful publications, I filtered the
results to only display empirical research
publications made in the last 25 years, between
1996-2021. I also filtered the database search
by preliminarily selecting studies that only
compared the efficacy of gabapentin and
UWB The CROW, 2022
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pregabalin in terms of pain ratings measured
on the Likert scale. Additionally, I filtered the
publication search to display placebo-controlled
empirical studies that lasted anywhere between
8-12 weeks.
Searches done on Web of Science database
yielded three of the studies—Serpell, 2002;
Moon et al., 2010; van Seventer et al., 2010—
and the fourth study—Backonja, 1999 —was
found in PubMed. The studies by Backonja
(1999) and Serpell (2002) focused on the efficacy
of gabapentin, while the studies by Moon et al.
(2010) and van Seventer et al. (2010) focused
on the efficacy of pregabalin.
Analysis of Data
For each of the studies selected for this
comparative study, I first looked for the reported
data sets and found that all data were expressed
as exact numerical values, therefore no
estimation of data was done. In these data sets, I
looked for baseline pain ratings measured prior
to the treatment period for both the placebo and
drug-treated groups, all expressed on the Likert
scale. Then, I looked for the post-treatment pain
ratings reported for the placebo, gabapentin,
and pregabalin-treated groups in each study.
I then plotted all these numerical values by
creating a bar graph. Additionally, I calculated
the numerical difference between the posttreatment and baseline pain rating values in the
placebo and drug-treated groups, and created
a bar graph that depicted these values as well.
Lastly, I looked for the number of participants
in each study, duration of each study, and the
range of drug doses administered to patients,
and added these data to a table.
Results
Participant data indicates a difference between
the number of participants in each group tested
across all studies analyzed (Table 1). There are
differences in the range of dosage administered
in the gabapentin-treated groups, with the largest
range being 900-3600 mg/day in the group by
113
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Backonja (1999), while both of the pregabalintreated groups Moon et al., (2010) and van

Seventer et al., (2010) were administered 150600 mg/day (Table 1).

Table 1:
Overview of Relevant Data Collected in Comparative Study: Data regarding duration of study,
number of participants in each group examined and range of drug dosages administered during
the treatment period for each drug-treated group are included in this table.
All of the studies used in this comparative
study showed a decrease in pain ratings on
the Likert scale in the drug-treated groups, as
shown in Figure 1. The placebo-treated groups
across all studies analyzed reported a decrease
in pain levels from baseline of approximately 1
point on the Likert scale (Figure 1).
Gabapentin
Serpell (2002) found that after the treatment
period of 8 weeks, participants that were administered doses of gabapentin ranging from 9002400 mg/day reported a decrease in pain from a
baseline pain score of 7.10 to 5.60, a statistically
significant decrease in pain (p<0.05) compared
to the placebo group (Figure 1). Post-treatment
data for Serpell (2002) showed a difference of
0.50 units between the placebo and gabapentin114
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treated group (Figure 2).
Backonja (1999) found that after administering gabapentin in doses between 900-3600 mg/
day for 8 weeks resulted in a decrease from an
average baseline pain level of 6.40 to 3.60, a
result that was significantly different (p<0.001)
compared to the placebo-treated group (Figure
1). There was an observed difference of 1.10
units between the placebo and gabapentin-treated groups for Backonja (1999) after the treatment period (Figure 2).
Pregabalin
Moon et al. (2010) showed that participants
who were administered pregabalin in doses
ranging from 150-600 mg/day over a period
of 10 weeks reported a decrease in pain from
6.28 to 4.61, which was significantly greater
UWB The CROW, 2022
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pain relief (p<0.05) compared to the placebo
group (Figure 1). Post-treatment data for Moon
et al. (2010) showed a difference of 0.53 units
between the placebo and pregabalin-treated
groups (Figure 2).
van Seventer et al. (2010) found that participants who received doses of pregabalin ranging
from 150-600 mg/day for 8 weeks reported that
their pain decreased from an average baseline
of 6.00 to 4.60, which was significantly greater pain relief (p<0.05) than the placebo group

(Figure 1). van Seventer et al. (2010) found a
difference of 0.60 units between the placebo and
pregabalin-treated group after the treatment period (Figure 2).
It is worthy to note that participants in both
of the pregabalin-treated groups were administered the same dosage range, 150-600 mg/
day, and reported a decrease in pain levels from
baseline that were similar to those seen in the
gabapentin-treated groups (Figure 2).

Figure 1.

Comparison of average baseline pain ratings versus average post-treatment pain ratings in the
placebo-treated groups and drug-treated groups across all studies analyzed.
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Figure 2:
Difference from average baseline pain ratings in placebo, gabapentin, and pregabalin-treated
groups after the treatment period in each study analyzed.
Discussion
Researchers investigating the effect of drugs
in treating pain use a variety of metrics to assess
efficacy, ranging from more simple metrics that
use an 11-point system like the Likert scale,
to more complex metrics that involve various
components like the LANSS scale (Plan et
al., 2012; Hardy et al., 2013). However, not
all studies that investigate gabapentin and
pregabalin use the same metrics to assess
efficacy. Therefore, the value of this comparative
study is that assessing the efficacy of drugs with
a single, more widely used metric can provide
for a concise way to interpret data such that it
may facilitate translation of results to clinical
practices in treating neuropathic pain.
Efficacy of Gabapentin
Serpell (2002) found that administering
(n=153) 900-2400 mg/day of gabapentin over
the course of 8 weeks resulted in a statistically
significant reduction of pain compared to the
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placebo group, where a difference of 0.50
units was observed between the placebo and
gabapentin-treated group. Similarly, Backonja
(1999) found that administering (n=84) 9003600 mg/day of gabapentin resulted in a
significant reduction of pain compared to the
placebo group, where the difference between
the placebo and gabapentin-treated group was
1.10 units. What is interesting is that both
of these studies yielded similar statistically
significant results but had different sample sizes
for the drug-treated group. Overall, these values
indicate that gabapentin does significantly
reduce neuropathic pain.
Efficacy of Pregabalin
Moon et al. (2010) found that patients
(n=162) who received doses of 150-600 mg/
day of pregabalin over the course of 10 weeks
reported a statistically significant decrease in
pain compared to the placebo group, where the
observed difference was 0.53 units between the
UWB The CROW, 2022
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placebo group and the pregabalin-treatment
group. This was very similar to the results
found by van Seventer et al. (2010) where
patients (n=127) received the same dose range
of pregabalin and reported a post-treatment
difference of 0.60 units between the placebo
and pregabalin-treated group after an 8-week
treatment period, which was also found to
be a statistically significant difference. These
data indicate that pregabalin is also effective at
significantly reducing neuropathic pain.
Efficacy of Gabapentin versus Pregabalin
It is important to note that even at relatively
low doses compared to the studies that
examined gabapentin, pregabalin reduced pain
levels by similar amounts as gabapentin. This
evidence indicates that pregabalin may be a
better option for treating neuropathic pain, as
relatively lower doses of pregabalin are needed
to exert a significant analgesic effect similar to
gabapentin. While this inference is solely based
on the studies examined in this paper, it does
seem to be supported by other studies. It has
been found that the doses of gabapentin that
exert a significant analgesic effect range from
300-1800 mg/day and 900-3600 mg/day, while
150-600 mg/day of pregabalin are used (Davari
et al., 2020). Similarly, it has been found that
doses of pregabalin between 50-75 mg/day are
effective at significantly reducing neuropathic
pain while simultaneously minimizing common
side effects like drowsiness and dizziness
(Kamble et al., 2017). However, a previous
study that specifically compared the efficacy
of both gabapentin and pregabalin found that
there was no statistically significant difference
between either drug in reducing neuropathic
pain (Davari et al., 2020). These conflicting
results call for a more extensive and rigorous
comparative study of these two drugs and their
efficacy in treating neuropathic pain.
Interestingly, Moon et al. (2010) reported that
88.3% of patients in the test group were treated
with other drugs prior to the experimental
treatment of pregabalin, with 55.6% of those
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patients reporting the use of gabapentin prior
to the start of the study. Moon et al. (2010)
found that despite the prior and continued
use of other drugs, pregabalin was found to
significantly reduce pain. It is possible that
there is a relationship between patient response
to pregabalin after treatment with gabapentin,
or vice versa; however, more research is needed
to better establish this relationship. Recently,
a study specifically investigated how patients
with neuropathic pain who previously received
gabapentin responded to starting the use of
pregabalin and compared these results to a
group of patients who only received pregabalin
(Markman et al., 2016). It was found that while
pregabalin significantly reduced pain in both
test groups compared to placebo, there was no
significant difference in reported pain reduction
between the two treatment groups (Markman et
al., 2016).
Another aspect worth noting is that Serpell
(2002) allowed their patients to continue
using additional drug treatments during the
experimental period, which included the use of
antidepressants, aspirin, and mild opioids like
codeine, sometimes in combination with the
analgesic paracetamol. This indicates that while
gabapentin was the focus of the study, it was
not an exclusive treatment for neuropathic pain.
The interaction of gabapentin with other drug
classes is an important point to consider because
treatment of neuropathic pain can involve a
combination of drugs, including gabapentin
and oxycodone (Hanna et al., 2008). A study
found that administering gabapentin alongside
oxycodone significantly reduced neuropathic
pain by 33% compared to the group that was
only administered gabapentin (Hanna et al.,
2008).
The interactions of other drugs with
gabapentin and pregabalin may have impacted
the reported efficacy of these drugs in treating
neuropathic pain. As noted in the case of Serpell
(2002), future studies could investigate how
the efficacy of gabapentin is different when
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it is used as the only treatment compared to
when other drugs are used in conjunction with
gabapentin. As observed in the case of Moon
et al. (2010), future studies could also focus on
how previously using pregabalin or gabapentin
may affect treatment results with a new drug.
Another potential limitation of this comparative
study was the use of different sample sizes
for the gabapentin-centered studies, Serpell
(2002) and Backonja (1999). While results
were statistically significant in both studies, the
differences in sample size may account for the
slight difference noted between the placebo and
drug-treated groups after the treatment period.
In the future, it would be ideal to specifically
examine whether gabapentin is also seen to
significantly reduce pain across a wide range
of sample sizes larger than the ones used in the
studies examined, but still at an appropriate
size for examining drug efficacy without
compromising the validity of results.
Conclusion
While the results of this comparative study
appear to indicate that pregabalin may have a
greater efficacy in treating neuropathic pain
compared to gabapentin, more research is
needed to better establish this relationship as
other studies in the field seem to contradict
this inference. It is also important to consider
that the studies chosen only evaluated either
gabapentin or pregabalin as part of their
analysis. Therefore, definitive conclusions
comparing both of these drugs cannot be
precisely made from just the results presented.
Overall, this analysis indicates that pregabalin
and gabapentin are promising pharmacological
treatments for neuropathic pain, as both are
able to significantly reduce pain, a finding that
is consistent with results from prior studies in
the field. Neuropathic pain continues to be a
condition that calls for clinical intervention,
and this study may provide clinicians with more
insight into whether pregabalin or gabapentin
may provide for a stronger analgesic effect on
the basis of a common evaluation metric.
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Madison Gaines (she/her/hers) is a first-year graduate student pursuing an MFA in Creative
Writing and Poetics. She received a B.F.A. in Creative Writing from George Mason University
in 2021 and then promptly drove from Maryland to Washington with her two cats in the backseat.
She is passionate about highlighting the experiences and relationships of Black women throughout
history, and hopes to someday teach creative writing at a college level.
Connor James (he/him/his) is a first year graduate student in the MFA program for Creative
Writing & Poetics. He received his Bachelor of the Arts in English from the University of Michigan
in 2015. He has since been working professionally as an English Language Consultant at Macomb
Community College and as a Peer Consultant with UWB’s Writing & Communication Center. This
is his first year as a member of the CROW editorial board, and he’s excited to help students become
published authors.
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Evelynn Michaud-Spangler (she/her/hers) is a senior undergraduate student double majoring in
Global Studies & Law, Economics, and Public Policy with minors in Human Rights and Health
Studies. She is highly interested in research which is why she joined the CROW Editorial Board
in her final year at UWB. Concurrently, she serves as the chair of two student-led committees at
UWB, the Student Technology Fee Committee and the Services and Activities Fee Committee, and
is a research assistant at the Center on Reinventing Public Education, a policy think tank. After
graduating, she intends to apply to graduate school to pursue a master’s and continue research in
education to address issues of social inequality and inform public policy.
Shahrzad Tehrani (she/her/hers) is a senior at UWB working towards her BA in Environmental
Studies, and minoring in Biology and Health Studies. She is passionate about science communication
and research writing which led her to join the CROW Editorial Board. After graduation, she plans
to enter the public or private sector and work to increase and improve sustainable operations.
Currently, her free time outside of school and work is spent tending to her plants, baking, and
learning about linguistics.
Emily Tuy (she/her/hers) is a senior who is double majoring in health studies and community
psychology. She intends to apply to a MSW graduate program in the near future before getting her
licensure in clinical social work. In her free time, she enjoys creative writing, photography, and
watching really bad reality tv shows. This is her first time being on the editorial board for The Crow.
Grace Woods (she/her/hers) is a third year transfer student in the Community Psychology program
with a Policy Studies minor. In a previous edition of her life she lived on Orcas Island where the
ravens knew her by face, and now enjoys that familiarity with the crows along the Snoqualmie
river. There, she lives with her partner, his son, and their furry and scaled family members. Together
they enjoy connecting with the natural world and dismantling the corporate dominating narrative.
Though English is her only well-known language, she enjoys breaking and expanding its confines
and rules, both academically and amateurly. Spring ‘22 was her first quarter as a board member.
Sidra Yousaf (she/her/hers) is a third year undergraduate student currently majoring in Community
Psychology as well as Biology. She intends on going to medical school and specializing in cardiology
or neurology. This is her second year on the CROW board. She is passionate about social justice
issues, especially those that take place in healthcare. She currently works as a Peer Consultant at
the Writing and Communication Center at UWB. In her free time, she enjoys drawing and painting,
as well as watching movies.
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