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Cover image: A physician distributes medicine and 
care to different populations in an idyllic future 
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reflect on their responsibilities to protect and pro-
mote public health. Cover art by Sakura Miki.

LET TER FROM THE EDITOR

Building Our Future

Dear Reader,

Fall always feels like a new beginning, and this year in particular, change seems to be at the forefront of our 
minds. Whether on a scale as large as the midterm elections or as small as TuftScope welcoming five fresh faces to 
our Editorial Board, this season has been characterized by turnover to a younger generation and discussion of our 
collective future. Here on TuftScope, we are excited to continue the journal’s legacy of encouraging curiosity and 
debate in the field of bioethics. As a group of students primarily interested in health-related fields, it is crucial that we 
continue to investigate the intersections between health care delivery, ethics, and policy. Our cover image illustrates 
that interplay and the responsibility of health care providers in balancing the scale of justice and weighing the moral 
consequences of their choices in the endeavor to promote ethical and equitable public health efforts. The articles in 
this journal discuss these ideas from a variety of perspectives, and in unity, they tell a story of a persisting struggle 
to promote public health and justice in the past, present, and future.

Several authors discuss ethical issues in health care delivery from a historical perspective to draw conclusions 
about our paths moving forward. Zachary Berman analyzes the United States mental health care system and its his-
torical ties to the prison system. Leanne Loo also discusses the complex history of incarceration in the U.S. in her 
article about its intersection with the HIV crisis. In my own article, I explore historical and contemporary policy 
surrounding opioid use among pregnant women in the U.S. and propose recommendations to fix the broken system 
in place.

Examining the present day, Sonny Pohar investigates the particular vulnerabilities of the rural patient popula-
tion, and Akari Miki discusses the issues facing ethnic minority elders in receiving health care. Turning an eye to the 
system in place for health care providers themselves, Alexandra Webster explains the complicated debate surround-
ing conscientious objection and the duties and rights of health professionals. Shifting from humans to animals, Ted 
Midthun describes the plight of the American horseshoe crab, while Jamie Tebeau provides an interview with a lab 
animal veterinarian to demonstrate the ways in which health connects across species.

Looking toward the future, our writers discuss emerging technologies and treatments and the ethical consid-
erations that must be made in their implementation. Helen Mizrach explains the potential of psychedelic assisted 
therapy in mental health treatment, and Ursula Biba adds to this discussion with a piece on micro-dosing. Jessica 
Ding describes the future of precision medicine, and John Fraser analyzes the future of sanitation practices in global 
health. Lastly, Eve Abraha provides an argument on genetic modification and its effects on both plant communica-
tion and human health.

Considering the discussions included in this issue of TuftScope, my own hope is that we can learn from the past 
and interrogate the present to build a better future. In the current climate, it is clearer than ever that our generation 
is and will be responsible for fighting for tomorrow’s world to be more ethical, equitable, and morally just. Bring-
ing this fight back to our local campus, TuftScope would like to affirm our support for Tufts dining workers in their 
efforts to establish a fair contract that recognizes their humanity, preserves their dignity, and ensures access to appro-
priate and affordable health care — goals that lie at the heart of any discussion of health, ethics, and policy.

Sincerely,

Tira Oskoui
Editor-in-Chief



 Fall 2018 • Volume 18, Issue I |  TuftScope 7 6 TuftScope  | Fall 2018 • Volume 18, Issue I

NEWS BRIEFS

Selections From Our News Analysis Blog
Acquired by Ted Midthun, News & Analysis Editor

Insect Repellents May be Increasing Mosquito Populations 
John Fraser

The use of chemical insect repellents internationally is 
both increasing and adversely affecting the develop-

ment of salamanders exposed to the deterrent, a recent study 
uncovered. Emma Rosi, co-investigator of the study and an 
ecologist at the Cary Institute of Ecosystem Studies, explains 
the routes and prevalence of toxic agents in the environment: 
“Chemicals in repellents enter aquatic ecosystems through 
sewage effluent and are now common in surface waters.” 
Exposure to contaminated water sources occurs because 
salamanders are amphibians and an ‘aquatic juvenile phase’ 
is necessary to their development. The stage of growth spent 
primarily in water is also the main point of the salamander 
life cycle where mosquito larvae are consumed.

Researchers tested the effects of exposure to picaridin, a 
chemical agent commonly found in mosquito repellents, on 
both mosquito and salamander larvae. Picaridin appeared to 

have no impact on the mosquito larvae, but demonstrated a 
significant amount of harm towards the salamander popula-
tion: “After four days of exposure to replant with picaridin, 
salamanders in all of the treatment groups began to display 
signs of impaired development such as tail deformities. By 
day 25, 45-65% of picaridin-exposed salamander larvae died.” 
Considering the role that insects play as vectors of disease 
transmission, the consumption of mosquito larvae by sala-
manders is a key contributor in keeping the mosquito popula-
tion in check. The introduction of picaridin-containing mos-
quito repellent into an ecosystem may then actually lead to an 
increase in the prevalence of mosquitos as salamanders, their 
natural predator, are killed off.  

atoms in a hermetically, or airtight, closed glass cell. Obser-
vations made at the quantum level can be recorded when 
laser light at a particular wavelength is transmitted through 
the atom cloud created by the cesium atoms and accordingly, 
small magnetic fields projected by fetal heartbeats can be 
recorded. In this study, magnetocardiography was conducted 
on isolated guinea-pig hearts. Guinea pig hearts are the same 
size of a human fetal heart at approximately twenty weeks and 
heart rhythms are extremely similar, down to the regulatory 
proteins controlling it. In addition, the isolated heart mim-
icked a fetal heart; it was supplied with necessary substances 
such as oxygen and water, and was kept at body temperature. 
Clinical trials are in the works to incorporate a diagnostic 
sensor into the device, which could potentially identify life-
threatening conditions during the fetal stage of development.

Electrocardiogram, or ECG tests, are an integral part of 
medicine because they are used to determine irregularities 

in the rhythm of the heart. Unfortunately, fetal cardiac elec-
trical activity cannot be measured with an electrocardiogram 
because there is no feasible technique to place the electrodes 
needed during an ECG on the chest of a fetus. Historically, 
medical professionals have turned to the use of ultrasound 
technology. However, ultrasounds are unable to provide any 
diagnostic information beyond whether or not a heartbeat 
is irregular. Recent research conducted at the University of 
Copenhagen offers a potentially less invasive method to mea-
sure cardiac electrical activity with diagnostic significance.

This method, called magnetocardiography, yields a clear 
image of the cardiac electric activity with the alignment of 
a human subject, including a pregnant mother, with cesium 

A Novel Non-Invasive Method to Measure Heartbeat During Fetal Stages of Life
Eliana Rosenzweig

Growing Human Retinas in a Dish to Study the Development of Photoreceptors
Jacqueline Katz

Developmental biologist Robert Johnston, along with his 
team of researchers at Johns Hopkins, is on his way to 

clearing a plaque in between Alexander Fleming and Mi-
chael Faraday. Johnston’s work growing human retinas from 
stem cells to determine how these cells differentiate is laying 
the groundwork for the development of new vision-related 
therapies and for the creation of human “organoids” as a 
model to investigate cellular evolution. Specifically, his team 
focused on the development of three types of color-sensitive 
cones, which are photoreceptors in the retina that pick up 
and distinguish different wavelengths of colors. Johnston’s 
lab found that the specialization of these blue, red, and 
green-detecting cells was prompted by high concentrations 
of thyroid hormone. But, as researchers were working out-

side of the human body, the eye was completely isolated from 
the thyroid gland. Thus, he posited that the eye itself must 
regulate thyroid hormone levels. Furthermore, through un-
derstanding thyroid hormone’s effects on cell differentiation, 
the researchers were able to manipulate the system so that 
the eye could discern only blue, for instance. 

This is the first step in recognizing how to restore color 
vision in people with cone impairments, and it also offers 
incredible promise for people suffering with macular degen-
eration, one of the leading causes of vision loss in the United 
States. Much of what we know about the retina comes from 
studies conducted on fish and mice with less advanced pho-
toreceptors, so the prospect of growing an eye out of stem 
cells is very exciting for clinical developments.

mice that uses single stranded DNA fragments called anti-
sense oligonucleotides (ASOs) to decrease the effects of the 
disease. Upon injection into the eye, ASOs detect the faulty 
RNA that codes for the accumulated proteins and eradicates 
them before they reach the point of misfolding, which poten-
tially slows or stops SCA7’s progression. After undergoing 
this new treatment, mice that received ASOs demonstrated 
improved visual function over time in comparison to mice 
not receiving the therapy. While current research involving 
ASOs is far from conclusive, these initial results not only pro-
vide hope to those affected by SCA7, but also to those living 
with other neurodegenerative illnesses caused by a build-up 
of misfolded proteins, such as Alzheimer’s and Parkinson’s.

All Eyes on New Vision Loss Therapy 
Alyssa Quinlan

In a recent issue of medical journal Science Translational 
Medicine, researchers at Duke University reported new 

developments in the search for a cure of an illness that cur-
rently plagues the lives of approximately half a million indi-
viduals worldwide.

Spinocerebellar ataxia type 7, or SCA7, is an inherited 
neurodegenerative disease resulting from an excess of CAG 
nucleotide repeats in the DNA of a gene called Ataxin-7. Due 
to their faulty structure, the proteins produced by this gene 
in SCA7 patients misfold and eventually accumulate in the 
retina — consequently causing a gradual loss of vision.

While no cure for SCA7 currently exists, the research 
team at Duke is in the process of testing a new therapy in 

Efforts to stop the spread began with frequent disinfec-
tion of sinks, but cleaning regiments using even the harshest 
chemicals only temporarily prevented CPE growth. To mini-
mize the spread of infection, the ICU adopted a new set of 
guidelines for sink use that included minimizing the use of 
sinks in patient rooms or even at all, as well as avoiding stor-
age of hospital materials near the sinks. In the year follow-
ing the implementation of the new guidelines, no additional 
CPE cases were reported.

This study adds to existing literature on the unique har-
bors of antibiotic-resistant bacteria in hospitals, which will 
hopefully assist pathologists and healthcare staff in mini-
mizing the spread of these often-fatal infections. 

An Israeli hospital is taking steps to reduce the spread 
of antibiotic-resistant bacterial infections that originate 

from a somewhat unexpected source. The antibiotic-resis-
tant bacterium Carbapenemase-producing Entereobacteria-
ceae (CPE) was responsible for 32 infections in the space of 
a 14-month period at Sheba Medical Center’s intensive care 
unit, and resulted in three deaths. Comprehensive screening 
of ICU patients and testing of various surfaces in the unit re-
vealed the “hidden reservoir” of the bacteria to be sink traps, 
or the portion of pipe draining the sink basin that is formed 
into an S shape in order to catch debris. Use of the faucet was 
found to disperse bacteria from water droplets up to a meter 
or more away from the sink. 

Fighting the Spread of Antibiotic-Resistant Bacteria in Hospitals by Using Sinks Less?
Mohamad Hamze

References for News Briefs can be found at 
TuftScope.squarespace.com

Preventing a Population Crash: Stem Cells Battling Jumping Gene Invasions 
Yassi Khorsandian 

Even though over half of our genome consists of jump-
ing genes, little is known about their functionality. Since 

their discovery in 1983, these genes (transposons) have been 
found to trigger DNA mutations, resulting in sterility or even 
death. A team of researchers at the Carnegie Institution have 
discovered a novel ability of stem cells to increase the pro-
duction of non-coding RNAs that decrease the activity of 
these genes. They studied transposons under different tem-
perature settings in the fruit fly Drosophila melanogaster, as 
temperature has been proven to affect the sterility of these 
organisms. The results showed that the rate of transposon 
mobilization was seven times greater at 25°C, the temperature 

at which the fruit fly offspring are sterile. The search for the 
underlying mechanism that causes this reaction led them to 
a DNA checkpoint component, Chk2, which was found to be 
the main constituent of the stem cell response to the trans-
poson invasion. Activating this DNA damage checkpoint 
momentarily pauses the cell cycle before cell division in order 
to repair the damaged genome. This interruption in the cell 
cycle also boosts the production of piRNA elements that sup-
press transposons, allowing fruit flies to resume normal egg 
production. This pause period has proven to be critical for 
increasing the organism’s adaptability and counteracting the 
genomic instability caused by jumping genes.
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FEATURE INTERVIEW

Dr. Michael Esmail has been a lab animal veterinarian at Tufts University for 3.5 years. He oversees the 
health and welfare of research animals across the various Tufts campuses. He received his undergraduate 
degree in animal science from Rutgers University, then went on to the University of Pennsylvania, where he 
received his degree in veterinary medicine. He then served as a veterinary postdoctoral fellow at the Mas-
sachusetts Institute of Technology, where he became board-certified by the American College of Laboratory 
Animal Medicine. This interview ties in to an event TuftScope hosted on November 13th, "Student Panel: 
Ethics in Research and Finding Opportunities," during which Tufts researchers discussed various ethical is-
sues surrounding scientific research. Several of these issues related to the ethical use of lab animals.

How did you decide to work in veterinary medicine, and 
to specialize in lab animal medicine in particular?

I think a lot of veterinarians had wanted to be vets since 
they were kids, and it was the same way for me. In high 
school, I developed an interest 
in animal welfare and behavior, 
and so I went into college with 
those interests. I went to col-
lege at Rutgers, where they had 
a class in lab animal medicine, 
so I was able to learn about how 
central animal welfare was to 
lab animal medicine. During 
that time, I also did research 
with rats, and I realized that I 
enjoyed taking care of the rats, 
and I enjoyed the research itself. 
Since I had such a great inter-
est in research, I thought it just 
made sense to go towards lab animal medicine. At the time 
that I applied to vet school I was interested in a dual degree 
VMD-PhD program, but I ended up not getting that, and it 
made me reflect on what I really wanted to do with my life. 
I realized during this process that I wanted to be a lab ani-
mal vet, not necessarily leading a lab. After vet school, I did a 
three-year residency at MIT. 

Veterinary residencies are similar to medical residencies 
— there are specialties in surgery, ophthalmology, cardiol-
ogy, things like that. In residency, I learned the basics of the 
more commonly-used research animals, performed research, 
and learned the regulations associated with lab animal medi-
cine. It was a time to refine my knowledge. I find lab animal 
medicine very personally fulfilling. At the end of the day I 
am able to go home and know that my work is helping not 
only the animals, but also the people that benefit from that 
research. It is critically important for society to have good ani-
mal research models in order to design drugs, devices, or any 
other interventions for human disease.

Author contact: Jamie Tebeau is a junior at Tufts University. Address 
correspondence to Jamie.Tebeau@tufts.edu.

A Discussion with Dr. Michael Esmail, Lab Animal Veterinarian
 Jamie Tebeau

What does an average “day in the life” look like for you?
My days are very variable. By and large, I’m really here to 

be an advocate for animals in research, so my role is to take 
care of them. From a day-to-day perspective, that involves 

clinical care of animals that 
have any sort of issues that 
come up, while also directly 
interfacing with researchers 
to help them accomplish their 
research goals. I have conversa-
tions with investigators about 
how to advance their animal 
models, which they use to emu-
late human diseases or certain 
processes in physiology.

A lot of the time the 
research is unknown, so try-
ing to develop an animal model 
which can replicate human 

disease or other processes can be a major undertaking. I 
generally examine the animals, provide support for my vet-
erinary technicians, and keep up with regulatory responsi-
bilities. Animal research is the most regulated use of animals 
in society (over domesticated animals, animals used for food 
or fiber, animals used in entertainment, or animals used for 
exhibition). That means it’s necessary for all the folks on the 
ground caring for the animals to have a solid knowledge of 
the regulations involved.

Part of my role is to provide a degree of regulatory over-
sight and assistance to the research. I ensure that we abide 
by federal regulations and federal guidelines. Some examples 
include the number of square inches each mouse gets, how 
wide the doors are in an animal facility, and the temperature 
at which animals are maintained, and each of these examples 
must be tailored to each species.

Dr. Michael Esmail

All of this is part of a body called the Institutional Ani-
mal Use and Care Committee (IACUC), which is federally 
mandated for institutions which do research with animals 
or receive NIH money or work with USDA-covered species. 
The IACUC is responsible for approving or not approving a 
research proposal involving animals. The committee consists 
of five people — a veterinarian, a scientist, a non-scientist, 
and an unaffiliated person to provide non-institutional per-
spective. The non-scientist or “layperson” reflects the greater 
need for research to have relevance. The IACUC is much 
more than five people at Tufts.

Finally, I also do some teaching at the Cummings School 
for Veterinary Medicine as part of a master’s program in lab 
animal medicine, as well as work with the Tufts undergradu-
ates in the preveterinary society. The reason I love the spe-
cialty of lab animal medicine is that it is different every day, 
by virtue of research having to be new and novel. I learn every 
day about new research models and about specific diseases.

In what ways do the animal models you work with 
increase our knowledge of human disease?

You can think of research with animals in two differ-
ent ways — animal models used to discover basic scientific 
knowledge (looking at a specific cell, organ or mechanism), 
and animal models used in pre-clinical research (looking at 
the result of a specific drug or device on the body before clini-
cal trials). Both types of research are extremely important in 
the discovery process and they both work towards learning 
more about human and animal disease.

Animal disease is important to mention, as many 
advances in veterinary medicine have come from research 
actually geared for humans. Research goes from animals in 
pre-clinical testing, to humans, then back down to animal 
health. That’s the One Health aspect of lab animal medicine — 
bringing human and veterinary medicine together. With that 
being said, there is specific research tailored to animals, such 
as that which takes place at veterinary schools and hospitals. 

What is your role in upholding the welfare of the animals 
in your care?

My role goes from a very granular scale — one particu-
lar mouse in need of additional enrichment, all the way to 
the greater scale of the entire program. We strive to go above 
what the regulations ask of us in terms of animal welfare, and 
a lot of lab animal vets feel similarly. We try to tailor the wel-
fare to each specific species. Enrichment is something that an 
animal would use that would enhance its environment, and it 
is usually species-specific.

For example, mice like to nest, so we will provide materi-
als in their cage to display that biological behavior — to build 
nests. Rats don’t like to nest like mice, so we have to provide 
them other types of enrichment, like gnawing enrichment. As 
part of other veterinary staff and others in the program, we 
ensure that the animals are provided with the best possible 
environment. Welfare includes not only enrichment but also 
freedom from illness and freedom from any undue harm. 

What are your personal research interests?
The research that I’ve been a part of most recently related 

to using hand warmers as a cheap and easy way to keep ani-
mals warm. It turned out to be pretty effective for transferring 
heat throughout the cage. That’s the flavor of research we do 
around here. Other research in my division looks at clicker 
training in pigs (just like you would clicker train a dog!). Pigs 
are very smart and can be trained to touch a specific location 
with the snout. My research interests during my residency 
involved microbiomes and transgenic processes.

What is your favorite species to work with in the lab?
I really like working with rats. I think they have great per-

sonality and they’re mostly easy to work with — they get used 
to people very fast. Guinea pigs are a close second, but rats 
really have great personalities. A recent article proved that 
rats even make pleasurable ultrasonic vocalizations when 
being tickled.

“It is critically important for 
society to have good animal 

research models in order 
to design drugs, devices, or 
any other interventions for     

human disease.”

Image Source: Wikimedia Commons
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elders; to some, maintain-
ing independence and 
dignity is a way to combat 
racism.9 Overall, cultural 
values and historical expe-
riences result in a diversity 
of nuances in the concep-
tualizations of indepen-
dence and well-being 
among ethnic minority 
elders.

SOCIOECONOMIC 
STATUS AND 
ENVIRONMENT

Fulfilling these defined 
goals of independence 

and well-being requires 
resources, and socio-
economic status affects 
the ability of an elder to 
navigate the system and 
obtain the necessary sup-
port. Different groups of 
ethnic minority elders 
have particular needs and 
encounter unique barriers. Foremost, immigrant elders are 
often financially dependent on their sponsors, speak limited 
English, and have difficulty finding transportation; these lim-
itations render them vulnerable and hinder their awareness 
of and access to resources such as medical care and social 
services.5 The environment also plays a considerable role. 
Interviewing ethnic Korean elders in Chicago, Shin (2014) 
found that an urban network with public transportation and 
ethnic establishments — doctor’s offices, pharmacies, gro-
cery stores, and places of worship — is an attractive option of 
residence, because it promotes a sense of high mobility and 
self-sufficiency.10 However, finding culturally sensitive ser-
vices in the area is challenging; for example, minorities have 
limited options of suitable assisted living facilities.11 These 
experiences highlight the roles of accessibility, language, and 
cultural competence in the access to medical and social ser-
vices for ethnic minority elders, especially those who are also 
recent immigrants.

As for ethnic groups with relatively higher levels of accul-
turation, a major topic of debate has been the impact of race 
and class on the access to services.11 A notable example is the 
observation that African Americans utilize assisted living 
facilities at a lower rate compared to white people.11 A com-
mon explanation for this phenomenon has been the cultural 
tradition of caring for elders and the consequent reluctance 
to place them in facilities.12 However, Ball et al. (2009) found 
similar patterns of making decisions to transition into assisted 
living facilities between white people and African Americans 
of comparable socioeconomic status.11 They also found that 
more affluent elders tend to move to assisted living facilities as 
soon as they have concerns for their own safety.11 In conclu-
sion, the authors attributed the lower rates of using assisted 

of the external factors that influence their success at fulfilling 
these goals.

CONCEPTUALIZATIONS OF INDEPENDENCE             
AND WELL-BEING

In the face of old age, remaining healthy and independent 
becomes an integral part of identity for many elders.5 

This ideal appears to be almost universal across all ethnici-
ties, especially because Western values of independence are 
similar to those of Asian and African American cultures.6 
For many elders, being health-conscious and active are the 
means to successful aging.7 An active lifestyle often entails 
a daily routine of cooking, doing housework, grocery shop-

ping, managing finances, 
and engaging in social 
activities.7 Interestingly, 
researchers have recently 
argued that being healthy 
and independent does 
not necessarily mean liv-
ing with minimal assis-
tance.8 In fact, they chal-
lenge the common notion 
that the private home is 
the ideal place for aging 
and assert that an institu-

tional or collective setting is as effective, and in some cases 
better, at promoting independence by providing physical 
support.8 Therefore, the meaning of autonomy is flexible and 
can include the ability to deliberately accept assistance, such 
as family support and professional services, when needed.8 
These broad ideals of independence and well-being are cru-
cial to understanding the perspectives of ethnic minority 
elders.

Interviews have revealed that despite the aforementioned 
universal values of aging, there are nuances for each minor-
ity group. Immigrant elders often seek to age in an environ-
ment where their native language is spoken and culturally 
appropriate food is served.5 Some elderly Latinos have also 
emphasized social interaction and transmission of cultural 
values to the next generation as conducive to their welfare.6 
African American elders have highlighted their aspiration 
to play roles in the mutual aid system in which they provide 
assistance, such as childcare, while accepting help, and being 
able to offer acts of kindness represents their self-determina-
tion.9 For ethnic groups with a long history of residence in the 
U.S., memories of discrimination may influence perceptions 
of independence. This is especially true for African American 

INSIGHT

Well-Being of Ethnic Minority Elders
 Akari Miki

THE U.S. POPULATION IS AGING AT A RAPID 
rate. According to estimates, by 2060, adults over the 
age of 65 will comprise 23.5% of the population, out-

numbering children under 18 years old.1 With this significant 
demographic shift, public health faces new challenges as the 
average life expectancy increases.2 Epidemiological models of 
“successful aging” often include the maintenance of physical 
and mental functioning, reduced risk of illness and disability, 
and active social engagement.2 Initiatives to fulfill these goals 
will have far-reaching implications for the economy, housing, 
and health care system.2

In addition to aging, the U.S. population will experience 
a dramatic increase in ethnic diversity.3 Projections indicate 
that by 2045, white peo-
ple will become a minor-
ity, comprising less than 
half of the population.3 
More than twenty years 
ago, Ahmad and Walker 
(1997) speculated that 
public health research 
and policy often had 
neglected ethnic minor-
ity elders, because inves-
tigators assumed that 
their populations were 
too small to deserve thorough attention.4 Since then, the 
aging and diversifying American population has warranted 
a closer investigation into the experiences of ethnic minority 
elders, especially with respect to their access to health care 
and efforts to maintain independence.

A salient question that current gerontological research 
attempts to answer is, how do ethnic minority elders living in 
the U.S. define independence and well-being? Due to different 
cultural values and unique experiences of discrimination, the 
definitions could vary from ethnicity to ethnicity, as well as 
from individual to individual. Furthermore, effective policy 
would require a deep understanding of the environmental, 
structural, and social factors that affect the ability of an eth-
nic minority elder to achieve their definition of independence 
and well-being. Declining physical and mental abilities due 
to old age interfere with daily activities and access to health 
care, and depending on how an elder defines independence, 
they may or may not seek assistance. Either way, factors such 
as income, geography, and family values often mediate the 
pathways in which an ethnic minority elder receives informal 
support and formal services.

While acknowledging the diversity and uniqueness of 
individual experiences, this literature review will elucidate the 
current understanding of the ways in which ethnic minority 
elders conceptualize independence and well-being, as well as 
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living facilities among African Americans to both the limited 
options of culturally appropriate services and higher rate of 
poverty in this ethnic group, and not to cultural values.11 After 
all, wealth provides elders with resources.11 Whether it is for 
hiring a home health care aide or paying for a high-fee facility, 
wealth is a means for elders to exercise autonomy and con-
trol.8 Hence socioeconomic status adds a layer of complexity 
to the experiences of ethnic minority elders.11

SUPPORT FROM FAMILY AND FRIENDS

The diversity of cultures results in the diversity of fam-
ily values, thereby affecting family support for elders. 

In their literature review, Gallant, Spitze, and Grove (2010) 
observed a tendency toward multigenerational households 
among African Americans and Latinos, and they also saw that 
women of these ethnic groups often accept responsibilities as 
caregivers of children and elders.6 Furthermore, some ethnic 
groups may disapprove of professional services due to their 
belief that the family, especially adult children, should bear 
the responsibility of caring for the elders at home.5 Though 
the expectations of filial obligation vary by culture, family 
support appears to be a key source of care for ethnic minor-
ity elders.6 At the same time, the process of acculturation has 
led to tensions between family members and modifications 
to traditional roles, especially among recent immigrants.5 In 
many families, the younger adults work full-time, and women 
struggle to find the balance between working and caring for 
the family.5 Therefore, ethnic minority elders are reluctant to 
depend on family for help because of their fears of being a 
burden and of institutionalization by their adult children.5 

Among Asian Americans, elders seem to strive for financial 
independence and avoid reliance on their children, and these 
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“Public health faces a unique 
challenge: to broadly accommodate 

a growing population of elders while 
catering to the specific needs of 

minority populations.”
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efforts appear inconsistent with traditional Confucian values 
of filial piety.6 Gallant, Spitze, and Grove (2010) speculate that 
the filial expectations of caring for elders are constantly shift-
ing due to processes of immigration and assimilation.6

On the other hand, networks of friends, neighbors, and 
religious communities seem to be a reliable source of assis-
tance.6,10 Since ethnic minority elders may be vulnerable to 
loneliness, friendships and communities are essential for their 
self-esteem and feelings of security.10 In fact, the Korean elders 
in the study of Shin (2014) reported that they interacted with 
their friends and neighbors more frequently than with their 
adult children.10 For some African American elders, church 
communities can expand their social networks and facilitate 
access to resources.6 Furthermore, the reluctance to rely on 
family compels ethnic minority elders to turn to friends and 
neighbors, especially those similar in age, for help.7 Forms of 
help include transportation, health-related tasks, and Eng-
lish language assistance.6 To an extent, the resilience of social 
networks appears to compensate for the constantly shifting 
expectations for family caregivers of elders.7

CONCLUSION AND DIRECTIONS       
FOR FUTURE RESEARCH

By 2060, elders will outnumber children, and minorities 
will outnumber white people in the U.S. population.1 

These two prominent trends in demographic shifts have war-
ranted a deeper understanding of the experiences of ethnic 
minority elders. In light of changes in physical and mental 
functioning, various factors — preferences for assistance, 
cultural values, and historical experiences — influence how 
an ethnic minority elder conceptualizes independence and 
well-being. Socioeconomic status and environment may 
determine the success with which an ethnic minority elder 
achieves autonomy and good health. Furthermore, the pro-
cesses of immigration and acculturation have led to changes 
in the traditional roles of family caregivers and the impor-
tance of social networks as a reliable source of support. 

As previously mentioned, Ahmad and Walker (1997) 
speculated that the numbers of ethnic minority elders were 
too small for adequate consideration in research and policy.4 
As the U.S. transitions into the status of a majority-minor-
ity nation in the next decades, public health faces a unique 
challenge: to broadly accommodate a growing population of 
elders while catering to the specific needs of minority popu-
lations. Furthermore, future gerontological research should 
not only continue diversifying its subject populations but 
also investigate the impact of the current political climate 
— according to an announcement by the Trump administra-
tion on September 22, 2018, immigrants who rely on public 
welfare programs, such as Medicare, may be denied green 
cards in the future.13 The increasing restrictions on immi-
grants who depend on public benefits will further complicate 
the experiences of ethnic minority elders, jeopardizing their 
independence and well-being.

RESEARCH HIGHLIGHT 
BIOMARKER FOR STEALTHY
BLOOD DOPING TECHNIQUE
Kurtis Chien-Young

BLOOD DOPING IS THE TRANSFUSION OF RED 
blood cells, commonly used to increase the blood’s 

carrying capacity for oxygen during exercise. The practice 
is prohibited across a number of different sports, and of-
ficials frequently employ blood tests to identify athletes 
who violate the ban. Typically, a simple blood test can be 
performed to determine if an athlete’s blood contains any 
foreign cells or hormones. However, current blood tests 
have proven ineffective at catching the technique of au-
tologous blood doping.

Autologous blood doping involves the storage and 
transfusion of an athlete’s own red blood cells. The prac-
tice passes under most blood tests, since the red blood 
cells being transfused back are practically identical to the 
ones circulating the system. The only difference to note 
would be the age of the cells. Red blood cells that are 
stored will age, and their quantities of ATP and hemo-
globin drop. However, these changes have not been accu-
rately detectable in the context of autologous transfusion.

Researchers at Duke University looked to RNA to at-
tempt to distinguish between old and new red blood cells. 
Red blood cells were formerly thought to lack DNA and 
RNA, since they do not contain nuclei. However, work by 
some of the Duke researchers revealed that red blood cells 
express microRNA, which is believed to act in the pro-
duction of new red blood cells. One type of microRNA, 
called miR-70, increases in quantity after red blood cells 
are stored outside of the body. The cells produce miR-70 
as a splicing byproduct. Though more research should be 
invested into characterizing miR-70, the RNA byproduct 
may be critical in developing an accurate blood test for 
autologous doping.

was opened in 1833. At its opening, over half of its patients 
were transfers from state correctional institutions. The work 
of mental-health advocates in the 19th century led to the 
establishment of numerous additional public health institu-
tions. According to Torrey: “By 1880, there were 75 public 
psychiatric hospitals in the United States for the total popula-
tion of 50 million people [and] severely mentally ill inmates 
constituted only 0.7 percent of the population of jails and 
prisoners.”1 This massive public effort to provide compassion-
ate and effective treatment options to people with mental ill-
nesses became known as “The American Asylum Movement”.

The transfer of the mentally ill from correctional institu-
tions to public health institutions led to better treatment of 
patients and positive medical and psychiatric outcomes. The 

most successful treatment 
models involved both moral 
and medical techniques. This 
hybrid method was imple-
mented with great success by 
Samuel Woodward, one of the 
first superintendents of the 
Worcester State Lunatic Asy-
lum. The Woodward’s ulti-
mate goal was to instill self-
control in patients in order 

to facilitate their rentrance to society, rather than to confine 
them indefinitely. The treatment practices at Worcester rested 
on two beliefs: that “insanity” could be cured, and that “the 
insane” would respond to kindness and goodness. Although 
Woodward believed that curing mental illness required moral 
changes within patients, he believed medical treatment was 
necessary to “control the range of symptoms and to bring the 
patient within the range of moral influences.”2  

Woodward attempted to induce calm and orderly behav-
ior in his patients using a limited medical toolkit that included 
purgative practices such as bloodletting, blistering, and emet-
ics, in addition to newer, sedative narcotic medications. Once 
behavioral modification was achieved, patients could focus 
on performing productive labor and having positive social 
interactions with other patients and staff. Patients worked 
on a farm attached to the asylum or within the asylum itself, 
and were able to participate in religious and social activities.2 

According to reports, this multifaceted regimen involving 
both medicine and productive socialization proved to be very 
successful at solving many of the problems that patients in 
Worcester Asylum experienced.2

INSIGHT

Ignored and Forgotten: A Historical Analysis
of the U.S. Mental Health Care System 
 Zachary Berman

ON NOVEMBER 5, 2017, DEVIN P. KELLEY     
walked into a church in Sutherland Springs, Texas 
and began firing on parishioners with an automatic 

weapon in the middle of Sunday worship, killing 26. This 
shooting followed a pattern set by many predecessors. The 
individuals who perpetrated the mass shootings in Tucson 
(2011), Aurora (2012), and Newtown (2012) all had his-
tories of mental health problems. Kelley himself had even 
once escaped from a mental health institution. Whenever 
these unspeakable events occur, the tragic inadequacy of the 
nation’s mental health care system is highlighted. Left without 
treatment, people with mental illnesses are more likely to end 
up in the care of the criminal justice system.

Problems with the current system date back to the imple-
mentation of the Community 
Mental Health Act of 1963 
(CMHA), which closed state-
run mental health institu-
tions with the goal that they 
would be replaced by local 
community mental health 
centers (CMHCs). The opti-
mistic objective of the CMHA 
never came to fruition. As 
a result, today the mentally 
ill are more likely to end up in the criminal justice system 
instead of being treated. Prior to the 19th century, America’s 
mentally ill were being imprisoned without receiving treat-
ment, a dilemma solved by a transition to ethical care focused 
on rehabilitation rather than confinement and isolation from 
society. A similar national transition is once again necessary: 
ethical care from dedicated mental health providers, rather 
than incarceration, would better serve patients and society by 
preventing crime committed by the mentally ill.

Until the mid-19th century, it was common for the men-
tally ill to be imprisoned. In May 1825, Yale-educated Rev-
erend Louis Dwight founded the Boston Prison Discipline 
Society, a prisoner advocacy organization. While distribut-
ing Bibles to prisoners, he noted that a disturbing number 
of prisoners were insane and being kept in inhumane condi-
tions without treatment. Dwight’s advocacy led to the estab-
lishment, in 1827, of an investigative committee by the Mas-
sachusetts Legislature. The committee confirmed that “‘luna-
tics and persons furiously mad’ were being confined, often 
in inhumane and degrading conditions.”  The committee 
report noted that: “Less attention is paid to their cleanliness 
and comfort than to the wild beasts in cages, which are kept 
for show.”1 As a direct result of Dwight’s work and the Legis-
lature’s investigation, the State Lunatic Asylum at Worcester 

Author contact: Zachary Berman is a sophomore at Tufts Univer-
sity. Address correspondence to Zachary.Berman@tufts.edu.

“Ethical care from dedicated 
mental health providers, rather 
than incarceration, would better 

serve patients and society.”
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The 19th century saw the introduction of revolutionary 
treatment methods and the establishment of many publicly-
funded mental health institutions across the U.S. However, by 
the beginning of the 20th century, many asylums through-
out the country were overcrowded, and their effectiveness 
dwindled. In part, the new state mental health institutions 
were thwarted by their own success. Senile elderly popula-
tions, which previously would have been housed in locally 
run almshouses, were transferred to state-run asylums; and 
almshouses were closed by local governments to transfer fis-
cal responsibility for care of the elderly to the state.3 Since old 
age is not an illness that can be treated, mental institutions 
were forced to change their focus to long-term care and away 
from treatment aimed at reintroduction to society.

Overwhelmed by an increase in the incurably ill, institu-
tions focused on providing custodial care rather than treat-
ment. Four decades after the opening of Worcester State Hos-
pital, only 14 percent of its patients had been there for more 
than four years. By 1923, 54 percent of patients were being 
institutionalized for longer than four years.3 Without suffi-
cient patient outflow, institutions became overcrowded and 
public opinion of institutionalized medicine worsened. By the 
1950s, perceptions of the enlightened, compassionate mental 
institutions of the 19th century were as negative as percep-
tions of the prisons they had replaced. 

In 1961, President John F. Kennedy appointed an Inter-
agency Committee on Mental Health to make recommenda-
tions on what to do with the nation’s mental health infrastruc-
ture. The committee reported state mental health institutions 
to be “bankrupt beyond remedy.”4 As a result, lawmakers 
faced pressures to close mental health institutions, as well as 
to fix issues of overcrowding. The first effective antipsychotic 
medication, Thorazine, became available in the 1950s and, as 
a result, many patients were able to reenter society. Lawmak-
ers believed that keeping the mentally ill within their own 
communities would create the most benefit by allowing fami-
lies to stay intact. In addition, mental health facilities located 
close to population centers would be able to address illness in 
its early stages rather than waiting for issues to become severe.

In a speech to Congress, President Kennedy outlined his 
goals and motivation for what would become the Community 
Mental Health Act of 1963 (CMHA). He described state men-
tal health institutions as “antiquated,” “vastly overcrowded,” 
and “shamefully understaffed… institutions from which death 
too often provided the only relief ” to patients that “were out 
of sight and forgotten.”5 Kennedy proposed that Federal funds 
would be used to support mental health centers within the 
community, with a focus on “timely and intensive diagnosis, 
treatment, training, and rehabilitation.”5 Kennedy’s plan for 
community mental health centers (CMHCs) closely mirrored 
the objectives of state mental institutions in the 19th century. 
Both were viewed as replacements for antiquated and unethi-
cal systems that emphasized custodial care over effective 
treatment, and both aimed to compassionately rehabilitate 
the mentally ill so that they could be reintroduced to society.

Despite his good intentions, Kennedy’s plan never 
achieved its lofty goals. The number of patients in state psy-
chiatric hospitals has decreased significantly due to deinsti-
tutionalization. In 1955, there were 558,239 patients in state 
mental hospitals.1 By 1994, the number of patients in state 
mental hospitals had decreased to 71,619, out of a total popu-
lation of close to 260 million.1 CMHCs simply failed to pick 
up the slack, leaving hundreds of thousands of patients on the 
streets without treatment.

Deinstitutionalization of the mentally ill accelerated 
with the creation of Medicare and Medicaid in 1965, and the 
expansion of Social Security in 1972. With the federal gov-
ernment footing the bill for poor and elderly mental health 
patients, states had even more incentive to transfer patients 
out of state-run institutions and off their budgets. The fed-
eral government was incentivizing the closure of state men-
tal hospitals without enforcing and regulating the means of 
receiving post-institutional care. As a result, the previously 
institutionalized mentally ill were first ignored and then for-
gotten. According to federal studies, “individuals discharged 
from state hospitals initially made up between 4% and 7% 
of the CMHCs patient load, and the longer the CMHC was 
in existence the lower this percentage became.”4 When state 
mental hospitals were closed, CMHCs failed to recapture and 
treat mental patients.

By the 1980s, the remaining state mental health hospitals 
were being closed across the country, and community men-
tal health centers were failing, leaving the mentally ill with 
few effective treatment options. A 1978 government report 
declared that “Today no agency of government—local, state, 
or federal—is taking comprehensive responsibility for pro-
viding psychiatric and social services for chronically mentally 
ill patients.”4  This situation has persisted to the present day.

Thus, it is no surprise that the current mental health 
care system fails to provide adequate treatment to the men-
tally ill. In 2003, the Bush administration’s Commission on 
Mental Health released a report that concluded that “today’s 
mental health care system is a patchwork relic.”6 In 2006, the 
National Alliance on Mental Illness released a report grad-
ing the country’s mental health care system, and the average 
grade was a D.7  In spite of this inadequate grade, correctional 
institutions have become the nation’s de facto mental health 
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care providers. According to a survey by The Treatment 
Advocacy Center, “there are now more than three times as 
many seriously mentally ill persons in jails and prisons than 
in hospitals.”8 Additionally, up to 60 percent of all prisoners 
have a mental health problem, based on a study by the Urban 
Institute.9 The state of mental health care treatment in the U.S. 
has reverted to its status prior to the American Asylum Move-
ment of the 19th century. Instead of being treated, the men-
tally ill are being imprisoned en masse.

Levels of incarceration of the mentally ill are predictable 
considering the absence of effective mental health care treat-
ment. A 1939 survey of penal and mental institutions in 18 
European countries concluded that “there is an inverse rela-
tionship between the number of 
persons in mental institutions 
and the number of persons in 
penal institutions.”10 This obser-
vation, known as “Penrose’s 
Law”, has been corroborated by 
numerous modern studies. In 
short, one way or another, the 
mentally ill end up as wards of 
the state.

Mentally ill prisoners often 
fail to adapt to the highly regi-
mented life in prison and act 
out in ways that are difficult for 
prison staff to understand and 
address. Rule enforcement in prison rests on the assumption 
that prisoners understand when they are breaking the rules. 
A mentally ill inmate, however, may not understand the pur-
pose of prison regulations or the consequences of breaking 
them. A report by Human Rights Watch (HRW) stated that 
“a small percentage [of prisoners] don’t understand the rules. 
They’re the ones who are psychotic. Prison rules don’t mean 
much to someone hearing voices. A person with paranoid 
schizophrenia may, on a literal level, understand a rule but 
nevertheless view a request to abide by that rule as being part 
of a conspiracy directed against him. It’s less of not under-
standing and more of acting on distortions.”11

Because of this, a disproportionate number of use-of-force 
incidents in prisons are directed against mentally ill inmates. 
According to HRW: “In Los Angeles County jails, roughly a 
third of the use of force cases in 2011 involved inmates with 
mental health histories, although they constituted 15 percent 
of the jail population.”11 HRW cites similar statistics for pris-
ons in California, Colorado, South Carolina, and Washington 
State.11 Disobedient mentally ill inmates are subject to beat-
ings, pepper spray, electric shocks, solitary confinement, and 
extended periods of physical restraint, and they often suffer 
serious physical injury or death. In prison, the mentally ill 
effectively are systematically punished for disobeying rules of 
which they are unaware and unable to abide.

Just as it was more effective for the asylums of the 19th 
century to rehabilitate patients rather than keep them in cus-
todial care, today it would be far more effective and ethical to 
treat the mentally ill rather than imprison them. In Pennsyl-
vania, it costs the state approximately $50,000 per year to care 

for and house a mentally ill inmate. Additionally, severely 
mentally ill inmates have elevated rates of recidivism.10 Tak-
ing this into account, mentally ill inmates can expect to spend 
decades in prison, costing the state hundreds of thousands 
of dollars per inmate over the course of their incarceration. 
In comparison, state hospitals spend approximately $250,000 
dollars per year per patient.10 Although annual cost for men-
tal health institutions are higher than prisons, effective treat-
ment can shorten the length of time that patients are under 
the care of the state and thus result in long-term monetary 
savings. According to Kopel & Cramer (2015), “persons who 
suffer from serious mental illness, but…developed self-con-
trol and coping skills (no substance abuse), and who are able 

to maintain gainful employment 
(better able to afford living in 
a non-violent neighborhood) 
often seem to escape whatever 
crime-causing effects mental 
illness might have.”10 Treatment 
that fosters self-control and pre-
pares patients for employment 
would lower incarceration rates 
while also allowing patients to 
live self-sufficient lives and con-
tribute to society.

A concerted national effort 
is needed to solve the mental 
health care system’s problems. 

Throughout history, fiscal responsibility for mental health 
care has been shuffled among local, state, and federal govern-
ments. At some point, there must be accountability. In the 
19th century, the American Asylum Movement solved the 
interconnected problems of prison overcrowding and unethi-
cal treatment of the mentally ill through the establishment of 
treatment centers focused on rehabilitation through medi-
cine, socialization, and job training. Modern research con-
firms the effectiveness of this model. It is more cost-effective 
and ethical to treat the mentally ill with the goal of reintro-
ducing them to society rather than to imprison and isolate 
them. A modern mental health movement modeled after 
the American Asylum Movement of the 19th century could 
reduce instances of crime committed by the mentally ill. 
Care must be taken to avoid the shortcomings of the Asylum 
Movement and the Community Mental Health Act of 1963. 
For instance, adequate funding must be provided, and reha-
bilitation should be prioritized over custodial care to avoid 
overcrowding and its associated issues. 

The principle of parens patriae, “parent of the state,” dic-
tates that it is the state’s responsibility to take care of those 
who are unable to take care of themselves. The mentally ill are 
among the most vulnerable people in our society and cannot 
cure themselves. They deserve to be treated ethically and not 
ignored. For decades, this country has been imprisoning and 
punishing the mentally ill in lieu of providing them with the 
care they need. It is time, once again, for a change.
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“For decades, this country 
has been imprisoning and 

punishing the mentally ill in 
lieu of providing them with 

the care they need. It is time, 
once again, for a change.”
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be found in time without placing 
overwhelming onus on the patient, 
using a substitute would be a reason-
able fix. However, the world is not 
always ideal, and problems persist 
when one or both of those condi-
tions are not satisfied.

Where do we go from this situ-
ational stalemate? In circumstances 
like these, one may be drawn to the 
idea that sometimes it is reasonable 
for a society to “require the indi-
vidual to shoulder the burden of his 
convictions.”2 The idea is consistent 
with another proposition of the same 
legal philosopher, which is that in 
cases where conscientious objection 
violates the rights of “identifiable 
individuals” (i.e. the objector directly 
causes harm to a specific person), a 
right to conscientious objection 
may be more easily denied.2 When a 
potential soldier claims objection to fighting in a war on a 
strong moral opposition to killing, no one specific person is 
harmed by his abstention. On the other hand, when a phar-
macist denies a woman a certain drug, that specific woman is 
clearly identifiable as the 
recipient of harm. The 
practical upshot of these 
arguments is that if one 
doesn’t want to fill a pre-
scription for a drug such 
as Plan B, they should 
not become a pharma-
cist, and if they decide to 
become one anyway they 
must perform the duty in 
absence of a reasonable 
substitute. The fact that 
all of the individuals in the situations described in this article 
took on a health care position voluntarily may support the 
reasoning that they should be forced to shoulder the burden 
of their own objection instead of requiring society to make 
room for it.

A final rebuttal to the point that sometimes it may be 
rational to deny a right to conscientious objection in absence 
of a reasonable substitute is that it may reduce certain reli-
gious or spiritual diversity among  health care profession-
als. This could be detrimental for patients and lead to a lack 
of understanding of certain populations. It is important to 
note that this counterargument does not hold much weight 
for  health care professionals besides doctors and nurses, so 
would provide no protection to the pharmacist. However, if 
we accept this argument, we must also accept that it would 
come with a trade-off for patient rights.

There are a couple of conclusions that can be drawn from 
the discussion above. To start, issues that are not time-sensi-
tive and do not require overwhelming effort to find a substitute 

However, honoring dignity can go both ways—what of 
the woman who needs the abortion? Let’s try to imagine the 
least-controversial scenario possible, perhaps a woman who 
has developed complications during pregnancy that will 
likely cause her death if she goes through to childbirth. Or 
maybe we could imagine a woman who was raped and is in 
her first trimester, and continuing the pregnancy will cause 
her extreme mental and physical distress. In these cases, it 
seems to come down to a conflict of rights between the  health 
care professional and the patient. The question is whose 
should we honor?

One way to get around this dilemma altogether is to 
find a substitute to perform the procedure. Here, everyone 
wins—the objector’s conscience is respected and the patient’s 

rights are respected. Problem 
solved. However, practical 
concerns about this solution 
include 1) requests that are 
time-sensitive in nature, and 
2) overly burdensome logis-
tics that fall on the patient. 
As a note, these concerns 
seem less relevant for pris-
oner death by lethal injection 
as prisoners regularly spend 

over ten years on death row—more than enough time for the 
state to find a reasonable substitute if a doctor morally objects 
to performing the task.4

However, the practical concerns about finding a reason-
able substitute are not so easily dismissed for other scenarios. 
For an example of a time-sensitive request, certain pharma-
cies keep emergency contraception (like Plan B) behind the 
counter, which requires an individual to ask the pharmacist 
for it. Pharmacists have been known to deny these requests 
and ask the individual to try another pharmacy, even though 
the efficacy of emergency contraception decreases by the hour. 
In one case, a rape survivor seeking emergency contraception 
was turned away by three pharmacists in a row, putting her 
at risk of an extremely distressing pregnancy she didn’t want 
or plan for.5 As for overly burdensome logistics, it isn’t hard 
to find examples of women seeking abortions who are forced 
to take off multiple days from work, drive hundreds of miles, 
and pay significant hotel fees just to reach a clinic that per-
forms abortions.6 In this case, there is a substitute doctor who 
will do the procedure, but the costs in time, effort, and money 
for the woman to get to the substitute are extremely high. To 
summarize, in an ideal world where a substitute could always 

INSIGHT

Conscientious Objection in Health Care 
 Alexandra Webster

WE’VE ALL HEARD THE STORIES: OF A   
nurse who refuses to assist in prisoner death by 
lethal injection, of a doctor who declines to per-

form abortions, of a pharmacist who won’t distribute a drug 
to induce miscarriage. The common thread in these situa-
tions is a claim to conscientious objection, generally defined 
as objection based on deeply-held moral or religious grounds. 
Conscientious objection has its roots in drafts during war-
time, as the term “conscientious objector” originally referred 
to potential soldiers who were exempted from fighting due 
to their intense moral aversion to killing. Now, as medical 
technology has progressed, conscience protections have been 
extended to  health care professionals as well. In 2008, Presi-
dent Bush consolidated existing federal laws on the subject 
into the Federal Health Care 
Provider Conscience Protec-
tion Statutes which “prohibit 
recipients of certain federal 
funds from discriminating 
against health care provid-
ers who refuse to participate 
in these services based on 
moral objections or religious 
beliefs.”1 The purpose of this 
article is to get at the heart 
of the ethics surrounding conscientious objection in  health 
care, or in other words, consider the line between a health 
care professional’s duties and their rights.

First, it is important to understand how modern political 
philosophers have defined conscientious objection — not as 
a political strategy to incite change, but rather as a personal 
refusal in order to avoid extreme moral stress.2 For example, 
attempting to abolish legislation that allows abortion is not 
conscientious objection, for the primary purpose of the lat-
ter is not to persuade others to take one’s point of view or 
to change the law. That conscientious objection refers only to 
personal abstention and not an instrument of political strat-
egy will be the assumption of this article.

The strongest ethical defense for allowing conscientious 
objection in  health care is one of respecting individual rights 
and autonomy. According to this argument, society should 
create an environment in which people with certain moral 
convictions central to their self-image and self-respect are 
allowed to pursue them.3 This principle follows from human-
ism, or “respect for persons.”3 A humanist, then, would say 
that the objection of a doctor or nurse to assist in an abortion 
must be respected, for it would be immoral to disregard it. 
The argument is one of recognition of human dignity, and the 
notion that individual rights should not be overridden even 
for utilitarian purposes.
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are the easiest to resolve. For those issues that are not well-
resolved this way, there appear to be at least three possible 
responses. First, one could eliminate the problem by having 
a reasonable substitute on hand at all times. The feasibility of 

this solution is low at best. 
Second, one could argue 
that patient rights must 
ultimately be respected, 
as the  health care profes-
sional voluntarily chose 
their position and should 
be required to shoul-
der the burden. Finally, 
one could argue that the  
health care professional’s 
right to conscientious 
objection should win out 

because of the importance of respect for individual rights and 
religious freedom. 

In summation, there are many arguments to be consid-
ered on this subject, and it is imperative that legislators and 
people think critically about which they believe to be the most 
powerful. Laws on a  health care professional’s right to consci-
entious objection have oscillated in strength and enforcement 
ever since they were first recognized, and the current admin-
istration may have more changes in store. In any case, one can 
only imagine that the number of medical procedures or drugs 
that have the potential to cause a conflict of conscience will 
rise in the future; as medicine advances and we increasingly 
have the ability to do what once was only the domain of forces 
beyond our control, it is crucial that  health care professionals 
and patients alike are able to consider the ethics governing a 
health care professional’s duties and their rights.

Image Source: PxHere Creative Commons

“The purpose of this article is 
to get at the heart of the ethics 

surrounding conscientious 
objection in health care.”
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“It is crucial that health care 
professionals and patients alike are 

able to consider the ethics governing 
a health care professional’s duties 

and their rights.”

Content warning: This article refers to sexual assault.
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waste allows pathogens 
to find their way back to 
their original targets — 
10 percent of the global 
population may consume 
food irrigated by con-
taminated water.6 Proper 
waste treatment, as a 
function of the infrastruc-
ture on a broader level, is 
the only way to guarantee 
that a sanitation method 
is truly safe.

In terms of sanitation 
as a public health issue, 
we can analyze what has 
and has not worked, as 
well as how interventions 
are received. But where 
is sanitation headed in 
the future? Although it is 
certainly a health issue, 
many professionals are 
now viewing lack of sanitation infrastructure as a socially 
conscious economic opportunity. Current campaigns rec-
ognize this and are approaching interventions with a modi-
fied lens. According to the UN, the current goal is to build 
sanitation into a major area of economic activity — a strategy 
that aims to also address 
issues of affordability.1 
The dual consideration 
for solving a widespread 
problem and maximiz-
ing economic benefits for 
the community affected 
is called the social enter-
prise model, which aims 
to affordably create social 
impact alongside local job 
creation.7 Considering the 
social determinants of health and the role socio-economic 
status plays in determining access to care, solutions within 
the social enterprise model framework are proactive steps 
towards creating accessible, long-lasting infrastructure.

The Sulabh International Social Service Organisation is 
the perfect example of the social enterprise model at play. 
Based in India, the NGO originally started as a social move-
ment aiming to improve the livelihood and social status of 
“scavengers.”8 Scavenging is a caste-based occupation where a 
worker climbs through a dried latrine and manually removes 
any residual human excreta with their bare hands.8 Sulabh 
facilitated the spread and use of a two-pit, public toilet system 
that would eliminate the need for scavengers.8 This improved 
sanitation system includes water flow and treats the col-
lected waste over a two-year cycle that ultimately transforms 
the excreta into an odorless fertilizing agent.8 The materials 
and information necessary to build a sulabh toilet are acces-
sible in most communities, and the system works on a pay 

loss, the harmful outcomes of chronic diarrhea are caused by 
the impacts of having a constantly decreasing water weight. 
Primarily, nutrition is greatly altered, and poor sanitation, 
hygiene, and water quality account for about half of the mater-
nal and child consequences of being underweight, mostly as a 
result of diarrhea causing malnutrition.1 Due in large part to 
its effects on nutrition, diarrhea has also recently been linked 
to increased susceptibility towards acute respiratory infec-
tions.1 Because of the severity in risk of unimproved sanita-
tion, the United Nations (UN) has made the issue of increas-
ing usage of improved sanitation through the aforementioned 
methods one of the Sustainable Development Goals for 2030.

A deeper contrast is highlighted when considering which 
methods of sanitation are 
being implemented on the 
individual scale and what 
community-level infra-
structure exists. Although 
40 percent of the world 
lacks access to improved 
sanitation, an even greater 
61 percent of the global 
population lives without 
safely managed sanitation 
practices.5 This difference 

stems from how the UN defines the label of “improved”: sani-
tation infrastructure is defined as improved if it eliminates 
human waste from human contact. How can a method meet 
the standards of being “improved,” but not necessarily reach 
the baseline for being “safe”? The gap between “improved” 
and “safe” sanitation that 20 percent of the world’s popula-
tion lives in refers to whether the waste collected is safely 
treated and disposed. Household interventions are typically 
so focused on protecting just individuals that proper waste 
elimination is not prioritized and then is overlooked. As a 
result, the methods of how collected human waste is treated 
or disposed of are just as important as singular interventions 
in preventing contact. A significant portion of infrastructure 
does not utilize running water as a method of disposal: thir-
teen percent of the world reports using in situ latrines, where 
the excreta sits until physically moved elsewhere. Although 
the waste stored in situ may be removed by an agency or busi-
ness, its collection by a third party does not guarantee effec-
tive treatment, and 85 to 95 percent of collected wastewater 
in developing countries reaches the environment without 
being treated, resulting in waterway contamination that can 
impact both the environment and human health.4 On top of 
ecological destruction, improper disposal and treatment of 

INSIGHT

Looking Forward: Sanitation as a Public Health Problem
 John Fraser

IN THE PUBLIC HEALTH SENSE, SANITATION  
means the safe disposal of human waste.1 Although the 
basic technology behind waste removal has existed since 

the Roman Empire, current access to sanitation varies drasti-
cally between countries. Developed nations have categorically 
established improved water sources and waste removal sys-
tems. In contrast, nearly 40 percent of the developing world 
lacks access to improved sanitation: over 940 million people 
still use their immediate outdoor environment as a toilet.2, 3 
This international discrepancy is best explained by the epide-
miological transition model, where developing nations are in 
the process of augmenting healthcare infrastructure to reduce 
the spread of infectious disease. Historically, campaigns of 
sanitation improvement 
in the developing world 
have fallen short because 
of their focus on increas-
ing subsidized toilet 
ownership. These pro-
grams may aid the limited 
number of families that 
can afford the subsidized 
costs, but neglect the 
much larger population 
of people whose socio-
economic status excludes such opportunities. Additionally, 
public toilets for community use are often installed without 
any attempt to reconcile the new technology with cultural 
norms. These expensive interventions are thus left unused.1 
It is also important to conceptualize the intranational differ-
ence in access between rural and urban settings. Seven out 
of ten people who comprise the global population that live 
without proper sanitation live rural areas.4

Access to appropriate sanitation infrastructure is an 
important pathway to achieving global health because it 
reduces and altogether eliminates exposure to pathogens. A 
lack of sanitation allows for interaction with human feces, 
which are capable of illness transmission; one study found 
that poor sanitation accounts for 10 percent of the global 
burden of disease.1 Waste exposure increases the risk of 
infection from parasites, worms, and bacteria-carrying flies 
(which congregate more frequently near locations of non-
improved sanitation). The pathway of non-vector infection 
typically follows the pattern of an individual making contact 
with feces and subsequently touching their face or handling 
food, which allows for the pathogen to enter the gastrointes-
tinal system.1 Diarrhea remains the most threatening out-
come resulting from any gastrointestinal illness associated 
with non-improved sanitation, and accounts for 280,000 
deaths per year, making it the second leading cause of death 
in children under five.4 Because diarrhea involves rapid water 
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for use scale.8 Each system’s income is spent towards main-
taining cleanliness of the facilities and compensating work-
ers.8 The creation and operation of such systems by locals will 
also work to reduce stigmatization as the project becomes 
community-oriented. Long-term economic benefits are also 

guaranteed and include 
lower health system costs 
and fewer days of lost 
productivity.1 Sulabh toi-
lets address all the issues 
that unimproved, unsafe 
sanitation systems ignore, 
all while ensuring that 
the money spent remains 
within and benefits the 
local community.

Sanitation as a pub-
lic health topic often gets pushed aside because it is not as 
glamorous as other issues; there are not as many great photo 
opportunities for building a public latrine as there are for con-
structing a well. However, it is a shame whenever sanitation is 
overlooked because it is a pathway to achieving so many posi-
tive outcomes. Not only does it directly affect the physical and 
economic health of a community, but it also has the poten-
tial to reduce the gender gap in education, as proper sanita-
tion facilities at school can prevent the issue of girls staying 
home during menstruation.1 The biggest step moving forward 
should be to spread the dialogue about how interconnected 
sanitation is to other inequities: global perspectives needs to 
shift to acknowledge the role that having access to safe waste 
removal plays in all facets of quality of life. Access to health 
infrastructure impacts everything.

“Access to appropriate sanitation 
infrastructure is an important 

pathway to achieving global health 
because it reduces and altogether 

eliminates exposure to pathogens.” 

References for this article can be found at 
TuftScope.squarespace.com
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“Not only does [sanitation] directly 
affect the physical and economic 

health of a community, but it also 
has the potential to reduce the 

gender gap in education.” 
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condoms … [and] condom uptake [by] high-
risk groups. Sexual activity did not increase, 
custody operations were not impeded, and 
staff acceptance of condom access for prisoners 
increased.”8 However, there have been reported 
cases where officers withheld condoms from 
prisoners, and limiting condom distribution 
can become a perverse form of control.9  

Similarly, Dr. Arleen A. Leibowitz of the 
UCLA Luskin School of Public Affairs and 
UCLA Center for HIV Identification published 
a study in 2013 analyzing the impact of distrib-
uting condoms in correctional facilities. Her 
research predicted that condom availability 
would decrease new HIV transmission by two 
new cases each month while simultaneously 
reducing total costs.10

Even with these proven benefits, state gov-
ernments are reluctant to pass legislation con-
cerning sexual health. Sexual intercourse of 
any kind in correctional facilities is a felony, 
regardless of the state’s stance on condoms in 
jail.11 Based on studies showing that sexual activity does not 
increase with condom availability and that condoms will not 
prevent people from sexual activities (as previously men-
tioned, whether they be voluntary or coerced), it is clear that 
making condoms available can improve the health outcomes 
of incarcerated individuals in the short- and long-run. 

IMPACTS OF INCARCERATION ON HIV AND HEALTH

On the other hand, Director of the Lifespan/Brown Crim-
inal Justice Research Program on Substance Use and 

HIV Dr. Curt Beckwith notes that “the rates of HIV transmis-
sion through these channels 
are lower than in the general 
population, and most infec-
tious diseases are acquired 
prior to, rather than during, 
incarceration.”12  

Condoms are not the 
crux of the problem, but the 
low quality or lack of care after release is a significant issue 
that must be addressed. In the prisons themselves, there is 
often some form of HIV prevention and care that is offered to 
inmates; what is available, or the implementation and effec-
tiveness of available services, is determined by the state. For 
instance, all state and federal prisons conduct HIV testing, 
but less than 10% did so routinely in 2005.13  HIV testing can 
be the first time inmates learn of their diagnoses, and is a cru-
cial first step in encouraging inmates to seek or continue care. 
Routine opt-out screening is an option to be explored.

Another HIV prevention and treatment program adopted 
by correctional facilities, albeit in much fewer numbers, is 
highly active antiretroviral therapy (HAART). In Connecti-
cut, “59% of HIV-infected prisoners receiving HAART had 
achieved undetectable HIV viral loads before the time of their 
release.”14 Undetectable HIV viral loads are extremely signifi-
cant, as they indicate that HIV-positive individuals have HIV 

that available to the general public. Moreover, prisoners 
were, and continue to be, at higher risks for illness. The ris-
ing awareness surrounding the inequality in treatment came 
to a peak in 1976 during the Women’s Right Era. In Estelle 
v. Gamble, the Supreme Court ruled that “failing to provide 
prisoners with the same standard of health care available to 
those in the general population constitutes cruel and unusual 
punishment and is therefore unconstitutional.”5  

However, inmates’ health rights continue to be infringed 
upon. Detainees who are convicted may be forced to suspend 
or terminate their Medicaid coverage upon incarceration, 
depending on the state.6 Coupled with the fact that the major-

ity of incarcerated individuals lack 
health care coverage upon incar-
ceration, nine out of ten people 
released from correctional facilities 
do not have health care coverage 
and thus cannot access the majority 
of health care services. Being con-
victed not only socially alienates 

former prisoners from their communities, but it also restricts 
their ability to maintain good health after incarceration. For 
some inmates however, correctional facilities may be the only 
contact they have with the health system.6 

POLICIES REGARDING SEXUAL HEALTH

The situation in U.S. prisons concerning sexual health is 
complicated. In prisons, inmates can be exposed to new 

health risks through high-risk sexual behaviors (voluntary 
or coerced) and/or shared needle use through tattooing and 
drug use. Risky behaviors that may have led to incarceration 
continue, but in an environment with more HIV-positive 
individuals. Policies and practices surrounding sexual health 
in prisons, such as lack of condom access, are not equipped to 
adequately treat HIV-positive individuals. As of 2018, there 
are only three states that allow prisoners condom access: Cali-
fornia, Vermont, and Mississippi. California, the most recent 
state to sign legislation for condoms in correctional facilities, 
only did so in 2014.7 Even when states legalize the distribu-
tion of condoms in prisons, not all correctional facilities in 
the state are obligated to implement the measure. Likewise, 
there are only a select few counties who have passed their 
own policies regarding condoms in jail. 

In 1989, the jail system in San Francisco began provid-
ing condoms to inmates through one-on-one counseling ses-
sions. A 2010 study conducted by the Center of Health Justice 
found that making condoms available had beneficial results; 
it increased “prisoners’ awareness of programmatic access to 

INSIGHT

HIV Among Incarcerated Populations
 Leanne Loo

THE UNITED STATES HAS A SERIOUS INCAR-
ceration problem. The Center for HIV and Law Policy 
found that the incarcerated population in the U.S. 

comprises over two million people, and a highly dispropor-
tionate number are people of color. As of the last census, black 
men were imprisoned at a rate almost seven times as much as 
that of white men, and nearly two and a half times that of 
Latino men.1 People living with HIV are similarly overrepre-
sented in U.S. prisons. One in seven men who are imprisoned 
HIV-positive — a rate that is five to seven times that of the 
general population.1 

Ironically, being detained in a correctional facility can 
sometimes lead to incarcerated 
men and women receiving health 
treatment for the first time. None-
theless, literature on incarceration 
and health reveals that being incar-
cerated significantly worsens health 
outcomes. For every one year spent 
in prison, life expectancy falls two 
years.2  This article aims to explore the intersection of HIV 
and the incarceration system while presenting interventions 
that can lead to better health outcomes for incarcerated, HIV-
positive people. 

INCARCERATION IN THE U.S. AND THE WAR ON DRUGS

It is well documented that low income, predominantly non-
white communities are more likely to be medically under-

served and to have disproportionately high arrest rates.3 
Beginning with President Nixon in 1971 and heavily enforced 
by President Reagan, the War on Drugs created policies tar-
geting people of color. The “tough on crime” rhetoric was code 
for racial discrimination, allowing numerous crackdowns and 
arrests in predominantly black communities even when drug 
use was declining. Black Americans are 13 times more likely 
to be imprisoned on drug charges even though there is essen-
tially no difference in illicit drug use between white and black 
people.4  According to epidemiologist Dora M. Dumont, dur-
ing the War on Drugs, “officers were less likely to investigate 
largely white college dormitories and campuses where illicit 
drug use is common, but instead focused on black citizens in 
lower-income communities. More blacks were arrested and 
consequently imprisoned than they were during Jim Crow.”3 
Drug sales and drug use did not decrease with increasingly 
restrictive policies; instead, the War on Drugs only led to 
larger health disparities as lower-income, predominantly 
black communities were more likely to be arrested.

HEALTH CARE IN CORRECTIONAL FACILITIES

Since the conception of prisons during the colonial era, 
health care provided in prisons was vastly different than 
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but cannot spread HIV to sexual partners. Due to its cost, 
HAART is distributed more equitably in facilities than it is 
among the general U.S. population, such that the high cost 
of HAART limits its use to patients in positions to pay, but 
inmates do not pay for HAART and thus receive treatment 
that may not have been an option before.15 

Further supporting HIV interventions in correctional 
facilities is a study conducted by Kelsey B. Loeliger from 
the Yale University School of Public Health. Her retrospec-
tive cohort, which followed adults living with HIV who were 
incarcerated in Connecticut over a four-year period, under-

scores the benefits of HIV 
prevention and care dur-
ing incarceration. Although 
sustained retention in HIV 
(RIC) three years after 
release declined signifi-
cantly over time, RIC was 
associated with HIV care 

during incarceration and support services offered during and 
after incarceration.16 

SUSTAINED MEDICAL CARE AFTER RELEASE

Continuing similar care after release is crucial to main-
taining positive health outcomes. A 2001 study in Rhode 

Island known as “Project Bridge” found that encouraging 
social workers and medical staff to collaborate in support-
ing inmates after release resulted in three out of four for-
mer inmates in need of medical care receiving specialized 
care from community providers and all necessary individu-
als receiving HIV-related medical services. Approximately 
70 percent retained their appointments at community drug 
treatment programs.17 

The fact that correctional facilities are in a unique position 
to link inmates to health care that can improve health out-
comes is not new. Research presented at the 2002 International 

“For every one year spent 
in prison, life expectancy 

falls two years.2”

“The low quality or lack of care 
after release is a significant issue 

that must be addressed.”
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“The correctional system is in 
need of a change in mindset 

surrounding the treatment of 
HIV-positive individuals.”

Conference on AIDS in Barcelona found that “case-manage-
ment interventions can improve linkage to community care 
for HIV-infected inmates; collaborations between commu-
nity-based organizations and correctional facilities to inte-
grate and facilitate service provision for released inmates have 
proven particularly effective.”18

Even with this support system, the first few weeks fol-
lowing release are extremely 
dangerous for former inmates; 
there is a high chance that they 
return to the communities and 
risky behaviors that led to their 
incarceration in the first place, 
and the unstable environment 
they find themselves in after 
release is also a contributing 
factor. Returning to the famil-
iar in these situations often does more harm than good. In 
2011, Dr. Aaron C. Spaulding of the Mayo Clinic Division of 
Healthcare Policy and Research analyzed the implications of 
incarceration on health and found that in the 14 days follow-
ing release, former prisoners were 12 times more likely to die 
than the general public and 129 times more likely to die from 
an overdose. In fact, “four causes of death (homicide, trans-
portation, accidental poisoning, and suicide) accounted for 
74 percent of the decreased mortality during incarceration, 
while six causes (human immunodeficiency virus infection, 
cancer, cirrhosis, homicide, transportation, and accidental 
poisoning) accounted for 62 percent of the excess mortality 
following release.”19  

Loeliger’s findings also call for linkage between former 
inmates and community care. Instead of treating re-incar-
ceration as an opportunity to re-introduce care to people 

living with HIV, support-
ing community-based 
efforts to reduce recidi-
vism and provide long-
term HIV care are better 
options. Other specific 
interventions include 
“expanding health insur-
ance through new enroll-
ments and avoiding sus-
pension; expanding and 
targeting transitional case 
management to those at 
risk for recidivism and 
poor health outcomes 
… and screening for and 
treating psychiatric and 
substance use disorders, 
and continuing these 
treatments post-release.”17

CONCLUSION

From the research sur-
rounding HIV and 

incarcerated populations, 
it is clear that entering incarcerated systems only worsens 
one’s health. Although there are opportunities for treatment 
in the correctional facilities themselves, the possible suspen-
sion or termination of Medicaid and extraordinarily higher 
mortality rates in the two weeks following release only worsen 
patient health in the long run.

With the classification of HIV as a chronic disease, the 
correctional system is in need 
of a change in mindset sur-
rounding the treatment of 
HIV-positive individuals. 
Direct health care and coun-
seling may be provided in the 
prisons themselves, but the 
fact that prisoners are 120 
times more likely to die than 
the general population in the 

two weeks following release is a sign that HIV care programs 
outside of prison for recently released inmates need to be 
improved. Implementing holistic health policies that address 
illness during and after incarceration are not mutually exclu-
sive. The very term “chronic” itself suggests long-term care 
— an increasingly important priority for correctional facili-
ties that can begin or be strengthened during incarceration. 
Policy implementations supporting these linkages can lessen 
the negative consequences of mass incarceration that dispor-
tionately affect racial and ethnic minorities in the U.S. while 
encouraging dialogue around the systems of power in Amer-
ica that directly influence health.
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snails became popular, pulling out upwards of six million 
pounds for use as bait each year.3 Today, the commercial har-
vest for eel and snail fisheries is capped at just shy of 790,000 
horseshoe crabs each year.3 

In 1958, a pathobiologist named Frederik Ban was study-
ing the circulation of blood in horseshoe crabs when he noticed 
that one of his crabs died when it was infected with a type of 
gram negative bacteria. More surprisingly, nearly all of the 
blood volume had formed a clotted mass.4 Further research 
into the coagulation of horseshoe crab blood in response to 
gram negative bacteria helped identify the LAL molecule 

responsible, and in the 
1970s, LAL received 
FDA approval for 
endotoxin detection in 
humans.5 Because LAL 
can detect endotoxin 
concentrations at one 
part per trillion, it is 
still the standard for 
testing all intravenous 
drugs, biologicals such 
as insulin and vac-

cines, recombinant drugs, implantable medical devices, and 
increasingly more air and water quality tests.1,5 As such, the 
biomedical and pharmaceutical industries heavily rely on a 
continuous supply of LAL, ensuring that future horseshoe 
crab harvests will continue in order to meet the demand.

BLEEDING PROCESS

In order to obtain LAL from their blood, the horseshoe 
crabs must first be captured by nets that trawl the sea floor. 

Following their collection, the crabs are placed in containers, 
transported to a facility, injected with hypodermic needles 
in the membrane surrounding their heart, and after having 
anywhere from 50 to 400 mL of blood removed, are released 
back into the ocean twenty-four to seventy-two hours after 
the harvest.1,6 While this process has been systematized for 
several decades, the understanding of the impact it has on 
the horseshoe crab is far from complete. Though the major-
ity of the horseshoe crabs are released back into the water, 
anywhere from ten to thirty percent do not survive this pro-
cess, and the Atlantic States Marine Fisheries Commission 
(ASMFC), the governing body responsible for the manage-
ment of the American horseshoe crab, does not record any 
further deaths after their release.3,6 Furthermore, deaths due

INSIGHT

Beloved Blood: The Plight of the American 
Horseshoe Crab
 Ted Midthun

IF YOU’RE STILL AROUND TUFTS DURING MID-
May to June, spend a day and drive to the beaches sur-
rounding Pleasant Bay, Massachusetts. Less than two 

hours from campus, these cape beaches boast beautiful salt 
marshes and are a popular summer getaway. However, dur-
ing the short time between the May and June full moons, a 
mysterious, prehistorically armored creature crawls out of the 
ocean in vast numbers, lining the beaches in order to mate 
and lay their eggs. Barely unchanged for more than 200 mil-
lion years, the American horseshoe crab (Limulus polyphe-
mus) is actually more closely related to scorpions and spiders 
than crabs. Encased in 
a pointy exoskeleton 
and equipped with 
nine eyes and ten legs, 
the horseshoe crab is 
not actually dangerous 
at all. In fact, its most 
impressive feature is 
what lays on the inside. 

With an open cir-
culatory system and 
no adaptive immune 
response, the horseshoe crab has survived thanks to a special 
type of blood cell, known as an amebocyte. When an endo-
toxin, a toxin found in bacterial cells, comes into contact with 
their unique blue-colored blood, the amebocytes release a 
defense molecule known as Limulus amebocyte lysate (LAL) 
which coagulates the blood and immobilizes the pathogen.1 
While it has been used for millions of years by the horseshoe 
crab, the compound has only recently become a biomedical 
superstar. However, the only way to harvest LAL is through 
bleeding, and every year this process removes more than 
550,000 horseshoe crabs from beaches like Pleasant Bay.1 
For years, the continued extraction of a species we know 
little about has resulted in its population decline. This pro-
cess, when compounded by the impact of the fishing indus-
try and habitat fragmentation, means the horseshoe crab and 
the numerous species that depend on it, ourselves included, 
could be in trouble.

BACKGROUND

While it may be prized for its blood now, our desire for 
the horseshoe crab goes all the way back to the 1800s. 

From the 1850s to the 1920s, millions of horseshoe crabs were 
collected every year and ground up to produce plant fertil-
izer and feed livestock.1,2 After the development of alternative 
fertilizers, horseshoe crabs were not heavily harvested again 
until the 1970s when their use as bait to catch eels and sea 
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“The biomedical and pharmaceutical 
industries heavily rely on a continuous 

supply of LAL, ensuring that future 
horseshoe crab harvests will continue 

in order to meet the demand.”
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to the initial capture of the crabs are also not recorded, with 
the ASMFC citing an “unknown” rate of discard mortality 
after catch.3 

Since only a partial amount of blood from the horseshoe 
crab is necessary, ideally all collected crabs made to bleed 
should be left unharmed, as is the case with human blood 
donations. So, why then is there a surprisingly large number 
that do not survive? There is no single answer, but instead 
several factors that address each step of this multifaceted 
bleeding process. One major component is transportation. In 
the water, horseshoe crabs breathe through their gills, supply-
ing oxygen to the tissues and moving carbon dioxide into the 
surrounding water.1 However, when transported out of water, 
they are not able to as efficiently remove carbon dioxide from 
their systems, resulting in a carbon dioxide buildup that alters 
their blood pH and can lead to severe metabolic acidosis as 
well as a lack of oxygen, both of which have been shown to 
decrease survival in other marine organisms.1 Furthermore, 
horseshoe crabs are stacked in bins during transport, causing 
crabs to be crushed and impaled under the weight of others.1 
Despite these contributing factors likely having a significant 
effect on survival, biomedical facilities only estimate mortal-
ity for the entire bleeding process and do not directly address 
the transport mortality rate.1,7 Not fully understanding the 
direct impact transportation has on the horseshoe crabs pre-
vents an accurate response to addressing future measures 
aimed to reduce transport mortality. 

Once the surviving crabs are transported to the biomedi-
cal facility, the next step is the actual process of extracting the 
horseshoe crab’s blood. Since only thirty percent of the blood 
can be removed at one time, there is a prejudice towards larger 
crabs from whom a greater volume of blood can be extracted.8 

Additionally, the biomedical industry restricts harvest to 
larger sized crabs in order to prevent juvenile harvest.8 Female 
horseshoe crabs are about a third larger than male crabs and 
are thus harvested at greater rates. In some cases, up to sev-
enty-five percent of harvested crabs are female.6 These selec-
tive harvests are thought to cause the disproportionate male-
to-female ratio in the local environment and contribute to the 
observed population declines. In Pleasant Bay, the ratio has 
been observed as high as fourteen males to a single female, 
deviating greatly from the natural ratio of two males for every 
female and demonstrating that female crabs are being har-
vested at disproportionately high rates.6,8 

While this warped ratio is a cause for concern, the prob-
lem is exacerbated even more when considering the effects 
of blood extraction. Recently, researchers investigated the 
potential effects bleeding might have on the horseshoe crab’s 
behavior. In the experiment, after extracting thirty percent of 
the blood volume, which is the same amount collected by the 
biomedical industry, researchers found that seventy percent 
of the blood protein was lost.6 Moreover, even six weeks after 
the crabs were bled, they still had a lower concentration of 
blood protein than crabs that were not bled.6 This reduction 
in blood protein was associated with a reduction in overall 
activity, expression of tidal rhythms and spawn failure.6 Simi-
lar to the lethargic feeling that arises when we donate blood, 
bleeding alters the behavior of the horseshoe crab, which can 
have severe consequences. Since the majority of horseshoe 
crabs harvested are female, the bleeding could greatly affect 
their ability to respond to the tidal rhythms used to mate and 
produce eggs.6 Additionally, because collecting the crabs is 
easiest when they are on the shore laying their eggs, bled crabs 
that are released back into the ocean may delay their spawn-
ing or miss the spawning season altogether, potentially taking 
up to six weeks to recover.6 While biomedical facilities assure 
that horseshoe crabs are released within seventy-two hours 
after their capture, they do not monitor the crab’s health after 
bleeding. As a result, we have little understanding of how this 
bleeding may affect horseshoe crab behavior and their ability 
or inability to contribute to the next generation.

ADDITIONAL THREATS, DEMAND, MANAGEMENT, 
AND THE SEARCH FOR ALTERNATIVES

While impactful, the biomedical industry is not the only 
source of human concern with respect to the future of 

the horseshoe crab. In recent years, crabs harvested for bait 
have outnumbered biomedical counts, and the fishing indus-
try also selectively harvests more female crabs than males.1,8 

Furthermore, rapid urbanization in many Atlantic coastal 
regions where horseshoe crabs reside has contributed to 
habitat destruction.2 While not yet understood for the horse-
shoe crab, other coastal marine species have declined due to 
habitat modification, and this trend is also suspected to have 
adverse effects on crab spawning.2 Future climate change is 
also suspected to reduce horseshoe crab populations, and 
models predict horseshoe crab genetic viability to be very low, 
further decreasing populations due to human activites.2 Thus, 
in order to address the sustainability of the horseshoe crab, we 
must consider the overall impact of human activity, not solely

Image Caption: A horseshoe crab bled at the Charles 
River Laboratory in Charleston, South Carolina.
Image Source: Audubon

the biomedical industry. 
Horseshoe crabs are without a doubt critical to both 

human health and industry. However, we are not the only 
ones who rely on them. As with other keystone species, 
horseshoe crabs are central to their environment. They influ-
ence the sediment composition, control many populations 
of invertebrates, and serve as a food source for many marine 
fish and animals.1 For example, the threatened Loggerhead 
turtle is the most common predator of adult horseshoe crabs, 
and its large decline in the Southern Atlantic is thought to 
be due in part to the decrease in horseshoe crabs.2 Millions 
of migratory shorebirds also depend on the horseshoe crab’s 
eggs to fuel their mass migrations from South America to 
their breeding grounds in the Arctic.2 The birds time their 
stopovers in tandem with horseshoe crab spawning, and as 
a result, a reduced number of eggs can have a severe impact 
on the bird population. For instance, a threatened subspecies 
of the red knot has one of 
the longest migrations in 
the animal kingdom, and 
nearly the entire popula-
tion converges in Dela-
ware Bay in order to refuel 
on horseshoe crab eggs.1 
From 1980 to 2014, the red 
knot population decreased 
by seventy-five percent 
following the increase in 
horseshoe crab harvest-
ing.1,9 Within this period, 
the majority of red knots did not reach their target weight 
before continuing their migration, with researchers attribut-
ing this trend to both the over-harvesting of horseshoe crabs 
and erosion of beaches in Delaware Bay.9 Our harvest behav-
ior reveals a lack of understanding of the degree to which the 
horseshoe crab impacts its environment, and only when we 
fully consider the collective demand from both humans and 
other species will we be able to respond to the endangerment 
of the horseshoe crab. 

Although many aspects of horseshoe crab health have 
yet to be addressed, since its implementation in 1998, the 
ASMFC has provided some degree of management. In 2000, 
state-by-state quotas were mandated for horseshoe crabs 
harvested for bait, and in 2004 and 2006 these quotas were 
further reduced.3 Furthermore, in the last three fishing sea-
sons, harvest in the Delaware Bay has been reduced to only 
500,000 males.3 While increased conservation efforts are in 
effect, the ASMFC primarily focuses on Delaware Bay, which 
has led to an increase in both biomedical and bait harvests in 
other areas such as Pleasant Bay, offsetting their population 
growth.1 Moreover, while the ASMFC has focused on bait 
fishing, no specific management of biomedical harvesting has 
occurred other than quotas.3 In order to maintain and expand 
all horseshoe crab stock, management must not only reflect 
the demand of the fishing industry, but it must also consider 
all sites where harvesting occurs. 

With limited conservation efforts and an increasing 
demand for biomedical use, a more sustainable alternative 

to LAL is urgently needed. Before LAL became the standard, 
most pharmaceutical and medical companies used the rab-
bit pyrogen test to identify the presence of endotoxins. This 
test was soon phased out due to its expense, time necessary 
to obtain results and the ethical issues of using rabbits, allow-
ing for the rapid adoption of LAL.1 Thus, there is hope that 
a future test will, like the rabbit, phase out the need for the 
horseshoe crab. One alternative is the monocyte activation 
test, which uses monocytes in humans to identify contamina-
tion.1 However, the current test lacks the needed sensitivity 
and is too time consuming to be effectively implemented.1 
Furthermore, the biomedical industry has been reluctant to 
invest in alternative tests due to the complex validation proce-
dure required and the established current manufacturing pro-
cesses, both of which have been in work for 40 years.1  While 
we can hope for a future LAL replacement, in the meantime 
we must actively address current LAL extraction. 

CONCLUSION

The latest ASMFC 
assessment of horse-

shoe crab abundance was 
in 2013; abundance had 
increased in the Southeast, 
was stable in the Delaware 
Bay region, and decreased 
in the Northeast. Yet, the 
ASMFC also notes that 
the status of the horseshoe 
crab stock is ‘unknown’.3 

This ambiguity from the governing body responsible for the 
management of the horseshoe crab highlights how little we 
know about this species. From harvest to release, the crabs are 
subjected to a systematized process solely focused on blood 
extraction, despite research suggesting that nearly every 
aspect of this process can severely impact the crab’s ability to 
survive and reproduce. Furthermore, many of these factors 
can be improved upon with greater understanding and mea-
sures of health throughout the process. However, the ASMFC 
does not currently act as the catalyst for such changes to occur. 

Horseshoe crabs provide the backdrop for one of the 
most interesting marine management issues. Contested by eel 
and snail fisheries for bait, the biomedical industry for drug 
and vaccine testing, and the many species that rely on them 
for food, the role horseshoe crabs play is essential. The chal-
lenge of the ASMFC is to balance these diverse needs so as 
to ensure the continued health of all involved, including the 
sustainability of an underrated species that has survived every 
mass extinction for the past 450 million years. As of today, the 
ASMFC is currently reassessing horseshoe crab stocks, with a 
report expected in spring 2019, but the International Union 
for the Conservation of Nature predicts at least a thirty per-
cent decline in the next forty years.1 So, if you do get a chance 
to spend a day in Pleasant Bay, keep an eye out for the horse-
shoe crab, as your life may just depend on it.

“Contested by eel and snail 
fisheries for bait, the biomedical 

industry for drug and vaccine 
testing, and the many species that 

rely on them for food, the role 
horseshoe crabs play is essential.”

References for this article can be found at 
TuftScope.squarespace.com
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rates of neonatal abstinence syndrome (NAS), these 
issues are arising once again.

As these issues arise, core ethical questions emerge 
concerning whether maternal substance use is a crimi-
nal or medical matter and whether a fetus can be con-
sidered a full person under the law. Currently, the 
answers to these questions vary across states.18 The 
debate relates to one that is central to addiction issues: 
the disease versus the criminal models of addiction.17 

A key U.S. Supreme Court ruling regarding this debate 
was Robinson v. California in 1962, during which it 
was ruled that criminal conviction of addiction vio-
lated the 8th (protection against cruel and unusual 
punishments) and 14th (rights of citizenship and equal 
protection) Amendments, in effect giving official dis-
ease status to addiction.17 The issue of fetal personhood 
has been addressed in numerous trials, and in cases such as 
1997’s Reyes v. California, which overturned a child endan-
germent conviction for a mother who was addicted to her-
oin, the court decided that child endangerment is not appli-
cable to a fetus.18 However, state supreme courts in Alabama 
and South Carolina have upheld the opposite decision and 
asserted that prenatal substance 
use constitutes criminal child 
abuse.20 In total, approximately 
240 women in 30 states were 
criminally prosecuted in rela-
tion to prenatal substance use 
between 1985-2001, and these 
cases were often argued through 
careful interpretation of existing 
laws — for example, one woman 
was prosecuted for delivery of a 
controlled substance to a minor 
in the minute between delivery and the cutting of her umbili-
cal cord.18 As of today, Tennessee is the only state that has 
actually passed specific legislation criminalizing substance 
use during pregnancy.21, 22

Another related question of morality is that of who soci-
ety considers to be maternally fit. Stigmatization of people, 
and especially mothers, with substance use disorders persists 
despite the medical model of addiction, and this stigma often 
manifests in punitive responses that depict women with sub-
stance use disorders as adversaries of their children because 
they do not match societal norms of motherhood.23 However, 
scientific evidence does not support this notion of substance 
use causing maternal unfitness, and this false paradigm can 
adversely impact outcomes for the entire family by deterring 
women from accessing medical care for their pregnancies 
or their substance use disorders.24 In addition, these stigmas 
often focus on illicit rather than licit substances, despite evi-
dence that tobacco and alcohol are more causally linked to 
negative fetal health outcomes than illicit substances such as 
opioids.26 Further, societal images of good motherhood his-
torically and often still exclude low-income women of color, 
resulting in compounding stigmas that likely explain their 
disproportionate rates of reporting, prosecution, and incar-
ceration due to prenatal substance use.27

include postnatal growth deficiency, neurobehavioral prob-
lems, and sudden infant death syndrome.6 However, with-
drawal from opioids during the course of pregnancy is asso-
ciated with even worse outcomes, including the potential for 
intrauterine death of the fetus; thus, it is crucial to approach 
the issue with the goal of promoting safer alternative treat-
ments while avoiding abrupt cessation.7

RISK FACTORS AND SOCIAL DETERMINANTS

Risk factors for opioid use during pregnancy include crim-
inal status, history of substance use, psychiatric illness, 

and unintended pregnancy.8, 14, 15 Several social determinants 
are associated with these risk factors and with access to appro-
priate services, including discrimination, racism, exposure to 
trauma and violence, access to employment, and access to 
health care services and insurance based on residential envi-
ronment and socioeconomic conditions.1, 4, 11, 16

CONTEXT OF CRIMINALIZATION AND STIGMA

Though policies specifically targeting substance use among 
pregnant people are relatively recent, common themes 

concerning parental fitness of certain populations are not 
new. Throughout U.S. history, children of poor parents have 
often been separated from their families and institutionalized 
by governmental agencies under the pretense of protecting 
children from “the perils of want and the contamination of 
example.”17 The government began to provide more construc-
tive assistance to poor families in the 20th century via pro-
grams such as Mothers’ Pensions and Aid to Families with 
Dependent Children (AFDC), and in the 1960s, the medi-
cal world became involved in the legal codification of child 
abuse, as states adopted mandatory child abuse reporting 
statutes.17 These laws are often still reinterpreted to target pre-
natal substance use; however, historical associations of paren-
tal unfitness with certain populations, such as the poor, may 
still affect these policy interpretations and implementations.17

In the 1980s, alongside the War on Drugs and its increased 
crackdown and federal spending to target drug use, particu-
lar public attention was shifted to prenatal substance use and 
the fear of “crack babies.”18 As a result of this, as well as the 
decade’s context of growing anti-abortion rhetoric and sup-
port for welfare reform, the pressure to criminally prosecute 
maternal substance use grew, as did the now-debunked pop-
ular idea of drug-addicted mothers as having a “destroyed” 
maternal instinct and cultivating a generation of disabled 
children who would hurt the country’s economy and social 
welfare system.19 Today, with the opioid crisis and increasing 
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A Policy-Based Analysis of Opioid Use Among 
Pregnant People in the United States
 Tira Oskoui

OPIOID MISUSE IN THE UNITED STATES IS A 
growing public health issue with numerous social, 
economic, and health effects that impact millions 

across the country. Since the 1990s, the rises in chronic pain 
prevalence and health care costs have mirrored the rise of the 
opioid epidemic, which has been further influenced by legal, 
social, and pharmaceutical industry efforts.1 Pregnant people 
who use opioids are left particularly vulnerable to the medical, 
legal, and social ramifications of their substance use. An inves-
tigation into the epidemiological and medical background of 
opioid use during pregnancy, followed by an examination of 
relevant policies concerning criminalization, welfare services, 
and treatment will aim to demonstrate the extent of this issue 
and propose appropriate recommendations.

EPIDEMIOLOGIC BACKGROUND

In 2016, the National Survey on Drug Use and Health 
(NSDUH) reported that 11.8 million people aged 12 or 

older in the U.S. had misused opioids in the past year.2 Mis-
use of opioids includes heroin use as well as misuse of pre-
scription opioids, which are often assumed to be completely 
safe when physician-prescribed.1 All women of reproductive 
age and ability who use opioids are at risk of harm from opi-
oid misuse during pregnancy because the associated health 
consequences could occur during the early period before a 
woman may know that she is pregnant.9 Overall, data from 
the 2016 NSDUH reported that 1.2% of pregnant women 
misused opioids (including heroin and prescription pain 
relievers), and a study in 2009 found that delivering mothers 
were using or dependent on opiates at the time of delivery at 
a rate of 5.63 per 1000 live hospital births — an increase from 
1.19 per 1000 births in 2000.10,11 A 2012 study found that opi-
oid use disorder rates among pregnant women were highest 
for women who were White, not college educated, not mar-
ried, unemployed, and on Medicaid.8

CONSEQUENCES OF OPIOID USE DURING PREGNANCY

When a fetus’s organs form during the first trimester, 
maternal opioid use increases risk for several adverse 

outcomes, including neonatal abstinence syndrome (NAS) 
and birth defects such as gastroschisis and congenital heart 
defects.9 NAS presents neonatal symptoms such as tremor, 
abnormal crying, hypertonicity, tachypnea, vomiting, fever, 
and diarrhea.12 More than 20,000 infants were diagnosed 
with NAS in 2012, representing about 50-80% of all opioid-
exposed infants.13 Between 2000 and 2009, the incidence of 
NAS increased from 1.20 to 3.39 per 1000 live hospital births, 
and these infants were found to have a higher likelihood of 
respiratory diagnoses, feeding difficulties, seizures, and low 
birth weight.11 Other associated adverse health outcomes 
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MANDATORY REPORTING AND TESTING

Currently, 23 states plus the District of Columbia man-
date reporting by health care professionals of prenatal 

substance use, and seven states require testing for drug expo-
sure if there are grounds for suspicion.20 These state-specific 
reporting and testing policies fall under the federal Child 

Abuse Prevention and Treat-
ment Act (1974), which estab-
lished the common practice 
of neonatal toxicology screens 
when providers suspect mater-
nal substance use due to grounds 
such as clinical symptomatology, 
public patient status, age under 
20, residence in areas with high 
drug use, and unregistered status 
at delivery.17, 22 This act mandates 
notification to state child welfare 

agencies when newborns have positive test results, but indi-
vidual states interpret and implement this differently, and the 
outcomes of this agency notification range across state lines.20 
Fear of these outcomes of testing and reporting has been cited 
as a barrier to prenatal care and substance use disorder treat-
ment for pregnant women, as well as a contributing factor to 
decreased levels of trust of providers.25

Unfortunately, the potential adverse outcomes of man-
datory reporting and testing disproportionately affect par-
ticularly vulnerable populations. One study that investigated 
Florida’s 1987 policy of mandatory reporting to local health 
authorities found that in one county, while little difference 
existed between rates of positive toxicology results between 
White and Black women (15.4% and 14.1%, respectively), 
over a six-month period, Black women in this population 
were reported at a 10 times higher rate, and poor women were 
also more likely to be reported.27 This disparity is even more 
striking when comparing reporting rates in public versus pri-
vate settings — Black women were 44% of the public clinic 
population but 67% of those reported, and in private offices, 
they were 10% of the population but 55% of those reported.27 

Preexisting provider stigmas and preconceptions likely con-
tributed to these disparities by encouraging “suspicion” and 
subsequent testing of minority and poor women.

“Pregnant people who use 
opioids are left particularly 
vulnerable to the medical, 

legal, and social ramifications 
of their substance use.”

Image Source: Flickr Creative Commons



 Fall 2018 • Volume 18, Issue I |  TuftScope 29 28 TuftScope  | Fall 2018 • Volume 18, Issue I

INVOLVEMENT OF CHILD WELFARE SERVICES

Overall, it is estimated that the majority of parents in con-
tact with child welfare services have substance use prob-

lems, and there is a prevailing association between parental 
substance use and high rates of child maltreatment (such 
as inability to provide adequate shelter, care, attention, and 
judgment).28 In response to this association, civil child wel-
fare requirements have been expanded to encompass prenatal 
substance use in 24 states and 
the District of Columbia, and to 
receive federal child abuse pre-
vention funds, states must man-
date notification of child protec-
tive services when a health care 
provider encounters an infant 
exposed to illicit substance use.20 
For these cases, the Adoption 
and Safe Families Act (ASFA) of 1997 prioritizes rapid deter-
mination of parental fitness and child placement; however, 
the open-ended, chronic, and relapsing nature of addiction 
may not align with this short time frame.28 In part due to this 
aspect of the ASFA, there is a growing number of children 
in out-of-home care due to parental substance use.28 Though 
this act aimed to motivate states to quickly achieve goals of 
safety and permanency for vulnerable children, it may not 
succeed as intended in preserving family units whenever 
possible. Some states, such as New York via its Child Welfare 
Reform Act, attempt to accomplish the ASFA goals through 
procedural investigations, family supervision, and rehabilita-
tive services provided to parents to prevent family separation; 
however, budgetary constraints and a growing caseload mean 
that these resources cannot always be provided as intended.17

As with examining reporting rates, it is crucial to consider 
the specific characteristics of people involved with child wel-
fare services and the treatment implications of any dispari-
ties. One study found that women involved with both child 
welfare services and substance use treatment had more chil-
dren and were younger, of lower socioeconomic status, more 
likely to be referred from the criminal justice system, and 
more likely to have a history of physical abuse.28 Notably, they 
did not have any differences in psychiatric severity or crimi-
nal involvement, and they had lower addiction severity than 
other mothers in treatment.28

This involvement with child welfare services may lead 
to placement of children in foster care, which has seen an 
increase in number of children under five at twice the rate of 
growth of the general foster care population since the 1980s 
— likely as a consequence of increased attention on maternal 
substance use.18 However, foster care may not be a healthier 
solution for these children, and due to the additional demands 
of raising a child who was prenatally exposed to substances, 
these children are often difficult to place in permanent homes 
and may be frequently re-homed due to the ASFA’s prioritiza-
tion of rapid determination of unfitness and replacement.18

ACCESS TO MEDICALLY APPROPRIATE TREATMENT

Access to medically appropriate treatment services for 
pregnant people who use opioids is crucial to the health 

of the entire family, in part because completion of treatment 
is associated with increased rates of mother-child reunifica-
tion.28 Some state policies attempt to promote this through 
civil commitment and involuntary detention of pregnant 
people in inpatient treatment programs (authorized by three 
states), where punishment, rehabilitation, and deterrence 
are all addressed together, and the state is essentially “tak-
ing custody of the child before it is born.”18 Ideally, treatment 

would be accessed voluntarily, but 
treatment must first be accessible; 
19 states have prioritized drug 
treatment accessibility to preg-
nant people, 10 states prohibit 
discrimination against pregnant 
people in public programs, and 17 
states plus the District of Colum-
bia receive federal funds that give 

priority access to pregnant people.20

Federal funding for substance use treatment for preg-
nant and postpartum people has generally shown positive 
results. In the 1990s, 27 five-year federal grants sponsored 
by SAMHSA and totaling $113 million funded 335 residen-
tial treatment programs for this patient population and their 
children.29 These programs aimed to deliver comprehensive, 
culturally competent, and gender sensitive treatment for 
up to 12 months in a setting that could model appropriate 
familial relationships, empower women, and identify points 
of intervention for the children’s health as well as their moth-
ers’.29 At six months post-discharge, infant mortality was 
80% lower than the rates reported by the same women pre-
treatment, morbidity was 70-80% lower than for women who 
used substances and were not in treatment, and lower rates 
of preterm and low birth weight deliveries were found.29 In 
addition, the women who completed treatment reported rela-
tively low rates of substance use recidivism, and many were 
able to regain custody of their children.29 Lastly, compared to 
the potential costs of in utero drug exposure, related neonatal 
disorders, and law enforcement and legal expenses, the total 
$113 million cost was relatively inexpensive.29

The current standard of care for pregnant people who use 
opioids is medication treatment (also known as medically-
assisted treatment, or MAT) with methadone or buprenor-
phine.8, 30 These treatments aim to safely convert illicit opioid 

use to opioid maintenance therapy under medical supervi-
sion to avoid relapse and risk-taking behavior.6 In contrast, 
opioid withdrawal, even when medically monitored, is asso-
ciated with adverse outcomes such as a high relapse rate and 
high morbidity and mortality for the fetus.6 Therefore, opioid 
maintenance programs during pregnancy are generally con-
sidered beneficial, and several studies have found positive 
infant outcomes from such treatment and have supported a 
push toward program standardization.12, 31

Unfortunately, it is not common in the U.S. for pregnant 
people who use opioids to enroll in comprehensive care pro-
grams that include a collection 
of services such as prenatal care, 
addiction treatment (including 
medication), and psychiatric 
care, as well as postpartum care 
to reassess and provide inter-
ventions for substance use and 
other health risks.30 Barriers to 
care often exist, such as stigma 
and fear of legal consequences, 
and even in the general popu-
lation of Americans with sub-
stance use disorders, only 11% 
receive treatment.4 These barriers may be especially powerful 
for pregnant people due to increased scrutiny of how their 
behaviors may affect their infants; therefore, it is crucial that 
treatment practices and standards consider these barriers.3,4

RECOMMENDATIONS

Ideally, policies and treatment programs should target all 
levels of prevention: primary prevention by preventing 

the initial occurrence of opioid use during pregnancy or 
pregnancy during opioid use, secondary prevention by mini-
mizing risks via early identification and intervention for this 
population, and tertiary prevention by minimizing adverse 
consequences through appropriate treatment.18 In addition, 
mandatory reporting and testing policies should be revised 
to include carefully standardized procedures that eliminate 
potential for discrimination and bias, as well as improve trust 
of health care providers among pregnant people. To further 
address this goal of reducing bias and stigma, the roles of 
physicians and other clinicians must be defined as both care 
health care providers and patient advocates, and these health 
professionals must be educated on addiction, substance use, 
and opioid use disorder medication treatment.

Existing policies that require reporting and penalize 
mothers with substance use disorders ignore barriers to treat-
ment access, create adversarial physician-patient relation-
ships, and deter these people from seeking care, in effect lead-
ing to poorer health outcomes for both the parents and their 
children.17 Proponents of these approaches argue that the 
threat of punishment may motivate people to seek treatment 
and terminate their substance use, but evidence does not sup-
port this misunderstanding of addiction as an individual-
level failure of willpower.22 Instead, policies and funds must 
be redirected away from punishment and toward the develop-
ment and dissemination of effective treatment programs and 

services to help parents struggling with substance use. Rather 
than focus solely on prenatal drug exposure as the cause of 
poor child outcomes, a more comprehensive examination 
of the entire context of child development must be taken, 
and structural issues such as poverty, racism, and access to 
medical treatment must be considered. Specific measures to 
address these issues could include policies that require treat-
ment services to be more affordable and accept Medicaid, 
programs that educate providers with anti-bias training and 
are tailored to be culturally competent and inclusive, and pro-
grams that provide transportation to treatment for people in 

rural settings. The goal of such 
measures would be to make 
comprehensive prenatal, post-
partum, and addiction treat-
ment accessible for all pregnant 
people who need it. When med-
ication treatment is necessary, it 
must be administered in a com-
passionate and culturally com-
petent manner, with the mother 
remaining with her children in 
residential treatment centers 
whenever possible and child 

removal occurring only when a careful and complete inves-
tigation leads to determination of absolute necessity. Ideally, 
this comprehensive treatment would be provided within the 
context of a medical, legal, and social system that would nei-
ther criminalize nor stigmatize addiction. However, a limita-
tion of these recommendations for comprehensive treatment 
is that truly equitable accessibility may be an intangible goal 
for the foreseeable future given the broader historical, social, 
and structural context of the U.S. as it relates to several of the 
social determinants discussed earlier, such as poverty, dis-
crimination, racism, and exposure to trauma and violence.

CONCLUSION

Overall, the issues of criminalization, stigmatization, and 
often inadequate treatment for pregnant people who use 

opioids relate to a larger societal stigma of addiction and gen-
dered minimization of priority on women’s health and repro-
ductive autonomy, especially for poor and minority women, 
and these stigmas and broader problems must be considered 
as context in the development of policies and programs. As 
the opioid epidemic in the U.S. continues to grow, it is likely 
that this issue of opioid use among pregnant people will 
become increasingly crucial to address. Further research is 
needed to better define and understand the social determi-
nants and medical consequences of opioid use during preg-
nancy, as well as to provide the necessary foundation for evi-
dence-based policies and programs. Though the ethical and 
medical ramifications of opioid use during pregnancy pose 
particular challenges, with continued research and a compas-
sionate approach to tailored policies and interventions, better 
outcomes are possible for both the parents and their children.

“[These issues] relate to a larger 
societal stigma of addiction 

and gendered minimization of 
priority on women’s health and 

reproductive autonomy, especially 
for poor and minority women.”

Image Source: Pexels Creative Commons
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“Unfortunately, it is not common 
in the U.S. for pregnant people 

who use opioids to enroll in
comprehensive care programs.”
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in well-being and optimism in humans.5,6 The 
mushroom-driven enhancements in serotoner-
gic activity and alterations in sensory perception 
have focused the research for psilocybin on the 
treatment of disorders involving sensory percep-
tion, such as depressive and anxiety disorders. 
Psilocybin is unlikely to cause adverse reactions, 
has a low addictive potential, and to overdose on 
it would require ingesting 17kg of mushrooms.7 

MDMA is a synthetic psychedelic drug that 
acts as a stimulant and a hallucinogen.1 MDMA 
can induce euphoria, extroversion, and empa-
thetic social interaction. It reduces the sense of 
fear that accompanies the recall of traumatic 
memories, strengthens the therapeutic alliance, 
and decreases avoidance behavior. Those who 
have taken it report that they maintain a clear-
headed and alert state of consciousness. When 
considered against the core symptomology of 
PTSD (hypervigilance, flashbacks, emotional 
dysregulation, and avoidance associated with 
trauma memory recall), MDMA is an opportune 
supplement to trauma-focused therapy. MDMA 
exerts its main effects through increasing 5HT2A receptor 
activity, allowing patients to change their perspective and see 
opportunities in new lights. It stimulates the release of nor-
epinephrine and dopamine, which increase arousal and moti-
vation to engage in therapy. MDMA also activates alpha-2 
adrenoreceptors to provide a sense of relaxation and increases 
oxytocin release to strengthen interpersonal relationships.23 

Not all patients respond to conventionally prescribed psy-
chiatric medications, and the response rate is especially low 
for conditions like PTSD and treatment resistant depression.24 

All major classes of psychiatric medication can induce with-
drawal effects and have a high potential for abuse and depen-
dence.25 They also induce numerous side effects which may 
be difficult to manage and tempt patients to stop taking their 
medications. Extensive research has been conducted on psi-
locybin that has indicated that it has low abuse potential and 
no physical dependence potential. The studies on abuse and 
dependence potential of MDMA have slightly more mixed 
results, although the FDA assessed the benefit risk ratio to 
be acceptable for clinical studies of MDMA-assisted psycho-
therapy. All clinical trials thus far on psilocybin and MDMA 
have reported mainly transient side effects and no persistent 
drug related harm or serious adverse events.24 

RECENT RESEARCH

One thing to keep in mind is that almost all approved 
research on psychedelics is examining their efficacy in 

a psychotherapeutic setting, where the patient can be guided 
by a psychotherapist and the dose can be regulated. Scien-
tists are not advocating for the recreational use of psychedelic 
substances to treat mental illness. Psychedelic experiences 
in humans have been anecdotally and clinically associated 
with improvements in optimism, insight, relaxation and well 
being, so researchers are studying the therapeutic potential of 
these drugs for treating psychiatric symptomatology.23 

Project and began studying the therapeutic potential of psi-
locybin and other hallucinogens. 19,20

By the mid-1960s, psilocybin had left the lab and become 
intertwined with the hippie and counterculture movement. 
The dark side of psychedelics — bad trips, flashbacks, and 
suicides — received publicity, causing mass panic. In 1970, 
Richard Nixon signed the Controlled Substances Act, which 
classified psilocybin and most other psychedelics as Schedule 
1 drugs — illegal substances with no medical use — effec-
tively putting a halt to all research. 19,20 

MDMA is a synthetic amphetamine that acts as a stimu-
lant and hallucinogen. It was developed by a German phar-
maceutical company in 1912 as a medication meant to con-

trol bleeding.1 MDMA was 
introduced as a street drug 
at the end of the 1960s, when 
people began looking for legal 
alternatives to the psychedelic 
substances scheduled by the 
Controlled Substances Act. 
MDMA gained a small follow-
ing among psychiatrists in the 
late 1970s and early 1980s, as 
they believed it enhanced com-

munication in patient sessions and allowed patients to gain 
insight to their problems. As MDMA became more readily 
available, it was banned by the Drug Enforcement Adminis-
tration and placed on the list of Schedule 1 drugs in 1985.18 

In the 1990s and 2000s, several addiction scientists redis-
covered the earlier studies of psychedelic drugs and started 
conducting their own research.19,20 The promising results of 
these studies led the FDA to approve the use of MDMA and 
psilocybin in select clinical research trials. The field is under-
going a renaissance, with a new generation of scientists now 
testing the potential of psychedelics to treat psychiatric ill-
nesses like depression, anxiety, trauma, and addiction.12, 24 

HOW DO PSYCHEDELICS WORK?

Psilocybin is a prodrug of psilocin; a serotonin receptor 
agonist whose principal psychoactive effect is to activate 

serotonin 2A (5HT2A) receptors. Most antidepressant medi-
cations work by inhibiting serotonin reuptake, which allows 
for more serotonin to be readily available in the brain, but they 
do not directly activate serotonin receptors. 5HT2A recep-
tor activation has been reported to enhance cognitive flex-
ibility, associative learning, neural plasticity, and antidepres-
sant responses in animals, as well as sustained improvements 

SCIENCE REPORT

Psychedelic Assisted Therapy: The Future of 
Mental Health Care?
 Helen Mizrach

MAGIC MUSHROOMS. ECSTASY. LSD. MOLLY.
Regardless of what you call them, a widely held 
belief is that taking psychedelic drugs can “make 

you crazy.” After the rise of hallucinogens coincided with 
the counterculture movement in the 1960s, the government 
placed most psychedelics on a list of Schedule 1 drugs: illegal 
substances with no currently accepted medical usage and a 
high abuse potential.11 Scientists worldwide are now challeng-
ing these beliefs: a number of recent studies have found that 
psychedelic drugs in combination with psychotherapy have 
significant clinical potential for the treatment of psychiat-
ric illness including depression, anxiety, and post traumatic 
stress disorder. As of August 2018, the United States Food and 
Drug Administration (FDA) 
approved the administration 
of MDMA and psilocybin in 
clinical research trials, a clear 
indication of the potential of 
psychedelic assisted psycho-
therapy. Psychedelics pose 
fewer side effects than most 
psychotropic medications, 
have little potential for abuse, 
and may cause significant and 
sustained improvements in psychiatric symptoms after being 
administered by a professional.7 The very drugs that were once 
thought to make people lose their minds might be the solu-
tion to long term management of mental health conditions. 

HISTORY OF PSYCHEDELICS

Psychedelic drugs include chemical substances like aya-
huasca (DMT), LSD, PCP, and Ketamine. Two of the 

most studied and potentially efficacious psychedelics include 
psilocybin (the active ingredient in magic mushrooms) and 
MDMA (also known as ecstasy or Molly). 

Psilocybin is a compound derived from an inconspicu-
ous brown mushroom and has been around for thousands of 
years. Imagery found on prehistoric murals and rock paintings 
in Africa and modern day Spain suggest that humans have 
been using psilocybin mushrooms since before history was 
recorded. Mushrooms were consumed by indigenous soci-
eties of Mexico and Central America mainly as a sacrament 
before being suppressed by the Roman Catholic Church after 
the Spanish conquest and ultimately driven underground. 
Psilocybin mushrooms gained attention again in 1955, after 
R. Gordon Wasson, the vice president of J.P. Morgan and an 
amateur mycologist, published a fifteen-page spread in Life 
Magazine recounting his psychedelic journey in Mexico. This 
spread inspired several scientists, including Timothy Leary at 
Harvard University who conceived the Harvard Psilocybin 
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The most substantial body of research involving psyche-
delics demonstrates their efficacy in treating cancer-related 
psychiatric distress. A recent review of six open label trials in 
the 1960s-1970s and four randomized control trials published 
between 2011-2016 concluded that psilocybin-assisted treat-
ment can produce rapid, robust, and sustained improvements 
in cancer-related psychological and existential distress.21 
Researchers at NYU conducted a double-blind placebo-con-
trolled crossover trial to assess the efficacy of a single psilocy-
bin dosing session on cancer related anxiety and depression.29 
Patients were administered one dosing session of psilocybin 
and then one dosing session with an active niacin control 
(or vice versa), in conjunction with psychotherapy. Prior to 
the crossover, psilocybin produced immediate substantial 
improvements in anxiety and depression in these patients. 
At the 6.5-month follow-up, 60-80% of participants treated 
with psilocybin continued to have clinically significant reduc-
tions in anxiety and depression, and effects were sustained in 
improved quality of life and attitudes towards death.22 Another 
similar study was published this same year by researchers at 
Johns Hopkins University, who used a similar study design to 
assess the dosing effects of psilocybin in 51 cancer patients 
with life-threatening diagnoses and symptoms of depres-
sion and/or anxiety. They found that high-dose psilocybin 
produced statistically significant decreases in clinician- and 
self-rated measures of depressed mood and anxiety, along 
with increases in quality of life and optimism. At the 6-month 
follow-up, these changes were sustained; 80% of participants 
reported lasting improvements in depression and anxiety 
symptoms. Participants attributed improvements to the high 
dose experience, with over 80% of participants endorsing 
moderate or great increases in well-being and life satisfaction. 
Community observer ratings showed corresponding changes 
to confirm subjective improvements.8  

Psilocybin has demonstrated similar therapeutic potential 

“The very drugs that were once 
thought to make people lose their 

minds might be the solution to 
long term management of
mental health conditions.” 
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for the treatment of addiction. A study assessed psilocybin for 
the treatment of tobacco addiction via a 15-week course of 
guided smoking cessation treatment with psilocybin admin-
istration in three select weeks. It found that 12 out of the 15 
participants reported quitting smoking after the intervention 
and their abstinence was biologically verified at a 6-month 
follow-up.10 Similar results were reported when using psilo-
cybin for alcohol dependence treatment.3 Psilocybin also has 
potential for improving symptoms in previously treatment-
resistant conditions. An open-label-feasibility trial was con-
ducted with a sample of 12 patients with treatment resistant 
depression who received two oral doses of psilocybin under 
psychological support. The response rate to psilocybin was 
67% one week after treatment, and 7 of the 8 responders met 
criteria for remission. The more striking result was that 58% 
of the patients maintained their response for 3 months, and 
42% remained in remission.5,6 No serious medical or psy-
chiatric adverse events were reported in all of these stud-
ies assessing the therapeutic 
potential of psilocybin. The 
most commonly reported 
adverse events were things like 
minimal elevations in blood 
pressure and heart rate, nau-
sea, and transient anxiety or 
confusion.3,5,6,8,10,21,22 There is 
strong evidence that a few ses-
sions of psilocybin assisted 
therapy can result in sustained 
improvements in anxious and depressive symptoms, as well 
as in addiction treatment. Even though most of these studies 
had small sample sizes, these results are unprecedented in the 
field of psychiatry.11 

MDMA has been studied most extensively in the con-
text of treating post traumatic stress disorder. Three clini-
cal trials have been completed assessing MDMA assisted 
psychotherapy for PTSD, and all had promising results. The 
first study was a very small randomized controlled trial that 
concluded that MDMA was a physiologically and psychologi-
cally safe drug to administer in a psychotherapeutic context, 
and could reduce PTSD symptoms in chronic, treatment-
resistant PTSD patients.4 A subsequent study examined 20 
patients who received two 8-hour experimental psycho-
therapy sessions with MDMA or a placebo. They found that 
83% of the active treatment group responded to the interven-
tion, as compared to 25% in the placebo group. Fourteen of 
the participants maintained significant clinical increases in 
symptom relief between 17-74 months after the completion 
of their last MDMA-assisted psychotherapy session.15,16 The 
third study had similar results, with patients reporting lasting 
improvements in PTSD symptomology following 2-3 sessions 
of treatment with MDMA.17 An intention to treat analysis of 
primary efficacy data from six phase two trials of MDMA 
found an overall remission rate of 66.2% in subjects and an 
average drop of 47.7 points on the Clinician Administered 
PTSD Scale.13 A preliminary meta-analysis comparing the 
effects MDMA-assisted psychotherapy to that of prolonged 
exposure therapy displayed promising results in favor of the 

psychedelic assisted therapy.2 No serious drug-related adverse 
events or permanent side effects were reported throughout all  
of the MDMA trials.23 Considering that under 50% of patients 
with PTSD respond to the psychological or pharmacological 
treatments currently available, these results have major clini-
cal significance.24 

CURRENT STUDIES

Thanks to recent approval from the FDA, there are cur-
rently a large number of active studies looking at the 

effects of MDMA and psilocybin assisted psychotherapy on 
the treatment of psychiatric illness. The Multidisciplinary 
Association for Psychedelic Studies (MAPS) is recruiting 
participants with chronic PTSD for trials of MDMA assisted 
psychotherapy at 15 study sites in the U.S., Canada, and Israel. 
Researchers in Brazil, Switzerland, and at Emory University 
are studying MDMA for the treatment of certain features of 
PTSD, including startle response and fear extinction. Other 

research groups are also study-
ing MDMA’s therapeutic 
potential for anxiety associated 
with life-threatening illness, 
social anxiety in autistic adults, 
and in substance use disorders. 
Johns Hopkins and NYU are 
the most prominent institu-
tions studying the efficacy of 
psilocybin and are currently 
recruiting for numerous stud-

ies looking at its potential for the treatment of major depres-
sion, facilitated smoking cessation, alcohol dependence, and 
cancer-related anxiety. Other researchers around the world 
are testing psilocybin’s potential for the treatment of depres-
sion, OCD, migraine headaches, and addiction.14  

FUTURE DIRECTIONS

The challenge moving forward is to shift public opinion 
away from seeing psychedelics as substances that “make 

you crazy” to substances with therapeutic potential. A clear 
message must be communicated that these results have been 
documented only when the drugs are administered in a con-
trolled, therapeutic setting. Recreational use of psychedelic 
drugs can be dangerous and can exacerbate existing psychiat-
ric symptoms, causing bad trips that could promote psychosis 
and unwanted cognitive and sensory experiences.7,23 Yet the 
therapeutic potential for psychedelics should not be under-
stated. A body of evidence has emerged that illustrates the 
unprecedented therapeutic potential of psychedelic drugs 
for the treatment of psychiatric conditions. Numerous clini-
cal trials are underway to assess the efficacy of psychedelic 
assisted psychotherapy for the treatment of some of the most 
prevalent and unrelenting psychiatric conditions. If these 
larger trials continue to show such immediate, substantial, 
and persistent therapeutic effects, a paradigm shift could 
occur in the future of mental health care treatment.
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“A clear message must be 
communicated that these results 

have been documented only when 
the drugs are administered in a 
controlled, therapeutic setting.”

the brain in working more cohesively, laws in the U.S. make 
it difficult to study these substances more empirically.6, 5  LSD 
and psilocybin’s effects are attributed to their structural simi-
larity to serotonin. By mimicking serotonin and binding to 
certain receptors in the prefrontal cortex, psychedelics stimu-
late brain growth, connections, and activity, and they affect 
mood.3, 7 They also increase transmission of glutamate, a neu-
rotransmitter integral to cognition, learning, and memory.3 
The shift in opinion on drug use, as well as psychedelics’ clas-
sification as some of the least dangerous drugs in terms of 
personal and societal risk, have inspired researchers at institu-
tions like Johns Hopkins to study the drugs’ potential clinical 
uses for things like anxiety and smoking cessation.5, 2 While it 
is unlikely for these studies’ results to be published and dis-
persed to the general public soon, online communities have 
created a repository of information for commonly micro-
dosed drugs.5 These commonly microdosed drugs include 
LSD, psilocybin, and ketamine. If research can demonstrate 
positive results to back up the existing anecdotal information, 
it is possible that drugs similar to these may eventually be 
used in clinical settings.

SCIENCE REPORT

The Micro Scoop on Micro-Dosing
 Ursula Biba

WHEN MOST THINK OF HYPERPRODUC-
tivity among young people in the United States,  
they envision the tech industry in Silicon Valley 

and its archetypal work culture. Some people in such highly 
demanding fields have taken a new approach to handling the 
stress and allegedly boosting their creativity: “microdosing” 
on psychedelic Schedule 1 Drugs. Lysergic acid diethylamide 
(LSD) and psilocybin, the substance found in psychedelic 
mushrooms, are among the most commonly used substances.6 

Microdosing is defined as about 1/20th to 1/10th of a recre-
ational dose, and it is not meant to spur hallucinogenic effects 
in the individual taking the substance.6 Instead, microdosing 
is used to calm anxiety, reduce depression, increase creativ-
ity, and increase general focus and productivity.1 Due to its 
illegality, most of the evidence on the effectiveness of micro-
dosing every three days, a system established by psychedelic 
researcher and psychologist James Fadiman, is anecdotal.1

Those who microdose report general increases in psycho-
logical functioning, lower distractibility, and lower levels of 
stress and depression.5 While a few, rare studies on full doses 
of LSD and psilocybin suggest that these substances may aid 
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are continuously discovering connec-
tions between disease symptoms and 
specific genetic attributes, promot-
ing the development of increasingly 
specific drugs. Instead of prescribing 
drugs via a trial-and-error system, new 
research is focusing on strategic gene-
specific approaches, and new technol-
ogies are creating a system of health 
care that is becoming increasingly cen-
tered on the individual patient.7

TIBSOVO: A RECENT MILESTONE

Acute myeloid leukemia (AML) is 
a blood and bone marrow cancer 

in which too many undeveloped white 
blood cells are produced.10 These white 
blood cells do not function properly 
like their mature counterparts, and 
instead continue to grow in num-
ber until there is little to no room for 
healthy cells.10

Ivosidenib, marketed as Tibsovo, was made for AML 
patients whose cancer returned or did not improve after 
other treatments (known as relapsed or refractory AML, or 
R/R AML).2,3,11 Like Kalydeco, it targets a specific mutation 
found in some R/R AML patients. This mutation alters the 
gene that codes for the cytosolic isocitrate dehydrogenase 1 
(IDH1) enzyme, leading to the production of a metabolite 
that may contribute to the development of AML. Tibsovo tar-
gets the IDH1 pathway to inhibit the creation and buildup of 
the metabolite, thus curbing the cancer.11 

However, in order to determine whether or not an indi-
vidual has the IDH1 mutation, a blood or bone marrow sam-
ple is required.11 This increased prying into personal genetic 
information leaves one major question: who is allowed to 
access it? 

CHALLENGES AHEAD

As exciting and promising as the notion of precision med-
icine is, it has a fair number of ethical issues. Primar-

ily, there is the problem of confidentiality. For example, if a 
person is being treated in an emergency situation by an ER 
physician, but does not want certain, potentially sensitive, 
genetic results of their medical history to be disclosed, there 
is no time for someone to actively determine the appropriate 
information to reveal.12 If employers know that a prospective 
employee has a certain genotype that is associated with risk 
factors for a certain disease or codes for lack of response to a 
drug, they may decide not to hire that individual.12

There are also social questions to be addressed. Is it lawful 
to discriminate against people for their genotypes?12 Are indi-
viduals at a low risk for genetic disease obligated to pay higher 
taxes for the ones at higher risk? Should insurance companies 
be allowed to deny a client insurance if they believe a muta-
tion would affect their survival and function? Is it responsible 
to push patients to assume more autonomy over their own 
health, and expect them to make “correct” decisions?13 

patient may experience severely adverse consequences.6 Since 
many genes may play a role in eliciting a reaction, it is par-
ticularly difficult to make connections between genetics and 
disease. As technology continues to make strides, scientists 
will be able to use new methods to identify candidate genes 
with more accuracy and efficiency.6  

Pharmacogenetics turned a new wave in drug develop-
ment; instead of creating drugs that target the symptoms of 
the disease, this innovation targets the causes of the disease — 
in other words, they adjust the malfunctioning body system 
that was creating the observed symptoms.7 This is the case of 
Kalydeco, a drug at the forefront of precision medicine.7 

KALYDECO: THE TRAILBLAZER TO A NEW ERA

Cystic fibrosis (CF) is a genetic disease in which thick 
mucus builds up in organs such as the lungs and pan-

creas, leading to problems such as respiratory failure and 
improper digestion.8 The faulty gene in a CF patient produces 
faulty proteins that prevent proper regulation of chloride ions 
in the body, which in turn causes salt and water imbalances 
that create the mucus buildup.6    

In 2012, the FDA 
approved Kalydeco, a 
drug for CF patients 
with the G551D muta-
tion, which codes for 
the defective proteins.7,9 

Vertex Pharmaceuticals, 
which developed Kay-
ldeco, has created a web-
site with simple videos 
about genetics, CF, and 

the medication to help the public better understand the dis-
ease itself and the drug's function. Kalydeco aids the defective 
protein in its management of salt and water.9

What is particularly remarkable about Kalydeco is the col-
laborative and considerable effort put into its development. 
Overall, $75 million was invested in the development of the 
drug.7 In 1989, partnering with Vertex Pharmaceuticals, the 
Cystic Fibrosis Foundation (CFF) conducted extensive stud-
ies on cystic fibrosis and its genetic links, ultimately locat-
ing G551D.7 From there, potential compounds were tested 
in clinical trials by the CFF, and the compound that would 
become Kalydeco was discovered and marketed. Studies have 
shown a notable improvement in respiratory function with 
the use of Kalydeco.7

Kalydeco is one of many medical products that marked a 
turning point in the field of pharmaceuticals. Patient studies 

SCIENCE REPORT

Precision Medicine in the Future of Health Care
 Jessica Ding

ON AUGUST 13, 2018, THE NASDAQ SCREEN 
showed a crowd of proud doctors and scientists 
crowded around the podium, clapping as the bell 

chimed for the opening ceremony.1 They were the crew of the 
Agios Pharmaceuticals company, celebrating an important 
milestone: the FDA approval on ivosidenib, marketed as Tib-
sovo, their oral drug for relapsed or refractory acute myeloid 
leukemia (R/R AML).2.3 Although Tibsovo is the first drug 
for R/R AML with the IDH1 mutation, it is not the first of 
its kind to target genes for treatment.2,3 As we move closer to 
the application of precision medicine, more and more phar-
maceutical companies are developing medications that target 
different genes but still perform similar functions. As such 
personalized health care practices become more popular, eth-
ical issues must be properly examined and addressed. 

THE GROWTH OF PRECISION MEDICINE AND 
PHARMACOGENETICS

The concept of “individualized” medicine dates back to 
Hippocrates, the “Father of Medicine.” Hippocrates 

believed that a healer should have a personal connection 
with the patient, and 
that the role of a doc-
tor, above all, should be 
a friend, someone who 
listened to the patient 
and drew information 
from the conversation to 
treat the patient’s prob-
lems.4 When taking the 
Hippocratic Oath, heal-
ers pledged to put their 
patients’ best interests first and take all necessary steps to 
help them feel better.5 In modern times, this notion is called 
precision, or personalized, medicine, and has a more techni-
cal meaning in the context of genetics. The rise and advance-
ment of genomics have allowed scientists to sequence the 
entire human genome and understand how mutations in the 
human genome can affect human health. Every person has 
a unique genetic makeup,  so differences in genes will result 
in different pathways to disease, manifestations of symp-
toms, and responses to medication. As more is learned about 
the genetic pathways of diseases, drugs can be developed to 
specifically target certain pathways present in an individual, 
making treatment more effective.  

Such evolution in the field of health care has already taken 
place, with the emergence of pharmacogenetics, the study 
of how genetics affects an individual patient’s response to a 
drug. The current method of prescribing a one-size-fits-all 
drug regimen is extremely unproductive, as one patient may 
experience few to none of the intended effects, while another 
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Moreover, there is still a long way to go with regards to 
obtaining information about disease symptoms and their 
genetic characteristics, and then finding a way to classify and 
present the data in a way that everyone in the health care sys-
tem—researchers, clinicians, and patients—can understand.7 

Taking a further step back, there is still general complexity 
of the underlying causes of a disease, as multiple genes often 
play a role in regulating a disease pathway, thus posing a chal-
lenge for researchers to pinpoint any one gene in particular.6

With precision medicine, more patients could be treated 
with fewer resources and greater accuracy, which could cre-
ate radical changes in health care. Although precision medi-
cine is a relatively new practice, there is currently no basis to 
assess its long term efficacy. While the conventional method 
prescribes medication to large population groups, precision 
medicine focuses on treating smaller subgroups that are cat-
egorized by their genetic features.6,7 Whether or not this is a 
more cost-effective treatment approach has yet to be seen.6 

THE FUTURE OF PRECISION MEDICINE

Ultimately, precision medicine has the potential to revo-
lutionize the field of health care, and with the success 

of new drugs such as Kalydeco and Tibsovo, it is already fos-
tering this change. As the field moves towards this technical 
approach to treating individuals, it is essential that the social, 
cultural, and economical factors that foster differences in 
individuals’ health statuses are kept in mind.12 Additionally, 
the concept of precision medicine is not widely known out-
side of the scientific and health care society; more outreach 
efforts should be made to raise public awareness of this new 
era in medicine. Increased research efforts, public awareness, 
and support are the first steps necessary to help precision 
medicine pioneer a better world of health care for all. 

“As such personalized health care 
practices become more popular, 
ethical issues must be properly 

examined and addressed.”
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than their suburban coun-
terparts.8 These factors are 
only amplified by the lack 
of funding and resources 
available to rural medicine. 
This is evident in Critical 
Access Hospitals (CAHs), 
which are acute hospi-
tals funded by Medicare 
and Medicaid programs.9 
CAHs underperform when 
compared to urban hospi-
tals in terms of the clinic 
resources, patient mor-
tality rates and treatment 
efficacy. Despite this, one 
could argue that CAHs are 
only meant to provide basic 
primary care and not spe-
cialty services available at 
urban hospitals. Because 
more complex cases are transferred from CAHs to larger hos-
pitals, CAHs may not actually be underperforming. However, 
rural CAHs have a higher 30-day mortality rate than urban 
hospitals for patients with acute myocardial infarction, con-
gestive heart failure, and pneumonia, which are all treatable 
diseases. This dilemma is amplified by Hsia and Yu-Chu’s 
research (2011), which focused on the topics of emergency 
medicine and health care market issues.10 The study reveals 
how rural residents are more likely to lack geographic acces-
sibility to trauma centers than 
urban residents.10 The difference 
between rural and urban areas 
is indicative of the inequity that 
exists in the American health 
care system. 

Medical schools are institu-
tions responsible for preparing 
future doctors for the challenges 
they will experience in health 
care, including the diversity of 
their patients. However, many doctors that practice in rural 
medicine are not originally from rural areas and possess dif-
ferent cultural values and ideals than their patients. Subse-
quently, patients and physicians may clash if this cultural gap 
is not bridged. A study conducted in Montana surveyed fam-
ily medicine doctors relating to the behavioral health needs 
of rural residents.11 The results of the study show how highly 
these physicians ranked the need for better behavioral science 
education and training in graduate and residency programs, 
especially for those interested in rural medicine programs 
and hospitals. These crucial skills include “behavioral health 
training which focuses on mental health stigma reduction 
(practice-based learning and improvement), emphasizes time 
savings and practicality (systems based practice), covers more 
severe psychiatric presentations (medical knowledge), and 
promotes cultural-sensitivity to rural values of autonomy and 
self-sufficiency (professionalism, communication).”11 

input.2 Physicians in traditional models do not adequately 
share management options with patients and do not ensure 
that patients understand their illnesses.3 In contrast, patient-
centered care is based on greater transparency, patient choice 
and responsibility and information flow.5 A growing approach 
to improving physician-patient relationships has been to cul-
tivate a mutualistic relationship, which emphasizes shared 
decision making.4 Shifting rural health care systems towards 
this modern, patient-oriented health care system will resolve 
systemic challenges that once appeared intractable. 

Patient vulnerability is a well-known term in medicine 
and is often an assumed effect of hospitalization. Andrew 
Scanlon, a researcher at Montclair State University’s School 

of Nursing, refines the notion 
of patient vulnerability by dis-
secting it into social vulner-
ability, psychological vulnera-
bility, and physical vulnerabil-
ity.6 However, in this context, 
the term patient vulnerability 
refers to the sense of helpless-
ness and uncertainty patients 
endure during the time they 
are hospitalized.

A group of qualitative studies was used to develop a better 
understanding of patient vulnerability via three aspects of a 
patient’s experience: “positive experiences, negative experi-
ences, and outcomes of communication.”7 The multitude of 
negative facets associated with patient vulnerability when 
interacting with a primary care physician included a domi-
nating biomedical culture, helplessness and unsatisfactory 
communication.7 Physicians who understand the issue of 
patient vulnerability would be able to implement appropriate 
strategies to emphasize positive experiences and to engage in 
beneficial communication with patients, which will enhance 
individual patients’ level of care. Establishing a better form 
and flow of communication between medical personnel and 
patients is at the center of the patient-centered approach to 
health care.

In addition, rural residents are more likely to live under 
the poverty line, and per capita income in rural regions 
is $9,242 lower than the average per capita income of the 
nation.1 Moreover, they are more likely to smoke and be 
obese, and are less likely to exercise and have nutritional diets 

EDITORIAL

Shifting to a Patient-Centered Approach in
Rural Medicine to De-Emphasize
Patient Vulnerability
 Sonny Pohar

THE RURAL HEALTH CARE SYSTEM IN THE  
United States provides medical care to more than 
60 million Americans in some of the most remote 

regions of the nation.1 However, rural medicine is facing a 
plethora of obstacles, from a lack of medical personnel to a 
lack of proper infrastructure. For instance, the number of 
physicians per 10,000 people in urban areas is 31.2, whereas 
in rural areas it is only 13.1.1 Similarly, the number of special-
ists per 100,000 people in urban areas is 263, whereas in rural 
areas it is only 30.1

Existing critical research on the conditions of the rural 
medicine system in the U.S. discusses the financial shortcom-
ings, the shortage of primary care physicians, and the impor-
tance of physicians under-
standing rural cultural norms 
instead of imposing their own 
values and beliefs. Although 
it is thorough, the current 
research does not directly ref-
erence patient vulnerability 
even though the issues and 
solutions presented are on 
behalf of patients. As a conse-
quence, patient vulnerability 
in rural populations has not been effectively decreased.

Current solutions that aim to improve rural health care 
focus on the system, rather than on the patients in that system. 
This is a system-centered approach rather than a patient-cen-
tered approach, which leads to further patient neglect. One 
way to strengthen the fractured rural health care system at 
the patient level is by ingraining the idea of patient-centered 
care into the next generation of rural doctors. Medical stu-
dents and residents must be attracted to rural areas and medi-
cal school education must instruct students on the diversity 
of values and beliefs of rural residents. Furthermore, these 
goals must be accomplished bearing patient vulnerability in 
mind. One way to integrate the patient-centered approach 
into the health care system could be to add a “Class Com-
petence Education” course to medical school curricula that 
introduces students to the socioeconomic conditions of rural 
patients. Targeting incentive programs towards students with 
significant debt and increasing the length of rural medicine 
programs in medical schools could also increase the number 
of physicians in rural areas.

The current health care model in rural settings can be 
delineated as a “paternalistic model,” characterized by cli-
nicians deciding treatment plans for patients without their 
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The presentation and use of these skills by rural physi-
cians would not only increase their ability to help patients, 
but it would also better relationships with patients. Rocque 
and Leanza (2015) state that the exhibition of strong techni-
cal and relational skills when interacting with patients leads 
to positive patient experiences, which combat a patient’s 
sense of helplessness.7 Combining these skills with behavioral 
training that teaches the norms and culture of rural regions 
would offer a “tailored approach to care.”7 When physicians 

recognize cultural differences 
that exist within their purview, 
they are more likely to engage 
in reciprocating meaningful 
communication with patients. 
In turn, rural patients are more 
likely to respect and trust their 
doctors, leading to more effi-
cient and confident engage-
ments in an egalitarian medium. 
Additionally, this reshapes the 

overhaul of the rural health care system, focusing on patient-
centered care rather than simply pooling funds into the rural 
health care system.

The clearest example of a difference between rural and 
urban health needs lies in how rural areas have higher rates 
of mental health issues.8 Rural areas have higher suicide rates 
for men and indigenous people, with suicide rates increas-
ing as the remoteness of communities increases.1 Higher gun 
ownership rates and alcohol abuse heavily impact this issue as 
well.8 This mental health dilemma is aggravated by the small 
number of mental health professionals in rural America: 
“85% of designated mental health professional shortage areas 
are rural.”11 In addition, many rural residents possess a stigma 
towards mental health issues and treatment. As a result, medi-
cal school and residency programs sending future doctors to 
rural medical practices must include methods to detect mental 
health issues and education regarding appropriate treatment 

“Current solutions that aim to 
improve rural health care focus 

on the system, rather than on 
the patients in that system.” “It is time for rural patients 

to receive the appropriate 
attention for their unique 

vulnerability.”
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options within behavioral skills training.11 Furthermore, due 
to a lack of mental health professionals, doctors in rural areas 
are responsible for taking care of their patients’ mental health 
needs as well. Therefore, doctors must be equipped to provide 
mental health care to vulnerable patients when the system 
fails to provide for their needs. 

Providing medical students with the ambition to practice 
medicine in rural areas requires the introduction of specific 
curriculum centered around communication with individu-
als who possess different cultural values and beliefs than 
themselves. This acceptance and understanding is medically 
termed as “cultural competence”, where competence is defined 
as “the capacity to function effectively as an individual or an 
organization within the context 
of the cultural beliefs, practices, 
and needs presented by patients 
and their communities.”12 
The Association of American 
Medical Colleges (AAMC) has 
developed the Tools for Assess-
ing Cultural Competence 
Training (TACCT) framework 
to aid medical schools nation-
ally in integrating cultural 
competency programs into 
their curriculum.12 TAACT’s 
program includes a variety 
of goals medical students are 
expected to have mastered by 
the end of medical school, including understanding the ratio-
nale behind cultural competency, health disparities influenc-
ing medicine and cross-cultural communication skills. 

This program is more than a decade old, yet it is still a 
prevalent framework for medical school curriculum today. 
The outline of the curriculum attempts to broadly cover cul-
tural gaps, which mainly includes ethnic and minority bar-
riers to health care. In addition to addressing issues; such as 
sexual orientation, gender, age, race and ethnicity system-
atically, medical schools should include curriculum about 
providing care to vulnerable patients in rural areas that face 
socioeconomic issues.12 Furthermore, the guidelines do not 
explicitly include geographic location or rural status as a fac-
tor underlying health disparities, showing that this frame-
work is outdated. The closest TAACT comes to mentioning 
the rural medicine plight is vaguely citing economic disparity 
as an issue. 

The AAMC’s TAACT framework must be updated to 
include rural residents, in order for future rural doctors to 
create more positive experiences for their patients and to 
engage in better communication with them. Rural areas are 
predominantly white, socioeconomically disadvantaged 
regions. Introducing a new component into the AAMC’s 
TAACT framework, called “Class Competence Education,” 
would help train medical students for engagements with rural 
residents, who are individuals of a unique, lower social class. 

The “Class Competence Education” framework will 
address issues of a socioeconomic and cultural nature between 
rural patients and physicians. Skills taught will include 

recognizing and managing the impact of class in physician-
patient engagements and understanding the socioeconomic 
detriments to health related to lower-income households. 
The framework would also help future doctors alleviate the 
distrust of the medical system by rural residents, who have 
widely cited feeling that the American health care system is 
against them.7 This new framework would develop avenues 
that develop respect and empathy between patients and phy-
sicians and promote harmonious relationships. In addition, it 
would remove authorial power dynamics that place the medi-
cal system and physicians above rural patients and instead 
work to uphold egalitarian ideals. 

An adequate supply of primary care physicians (PCPs) who 
understand the needs of their 
uniquely positioned patients is 
imperative to boost the com-
petency of the rural health care 
system. There are preconceived 
disadvantages of working in 
rural areas for doctors, mainly 
more strenuous work sched-
ules and lower salaries, which 
deters PCPs from joining the 
rural health care system. This 
existing stigma is supported by 
the disproportionate number of 
physicians per 10,000 people in 
urban areas compared to rural 
areas: 31.2 versus 13.1.1 In an 

attempt to alleviate this grave predicament, numerous gov-
ernment and privately funded incentive programs have been 
created to attract PCPs. Incentive programs introduced by the 
federal and state governments, such as loan repayment pro-
grams (LRPs) and scholarship programs (SPs), have attracted 
more PCPs to rural areas.13 LRPs require physicians to work 
in underserved areas for one to two years to repay medical 
school debts and SPs cover a medical student’s expenses with 
the understanding that they will work in an underserved area. 
It is crucial that medical students receive information regard-
ing SP and LRP offerings. 

These government initiatives, albeit promising, are not 
alleviating this pressing health dilemma, as PCP shortages 
persist across the U.S.. These programs were introduced 
within the last decade and more research must be conducted 
before their significance can be determined. However, a few 
improvements can be made. Medical school staff may con-
sider targeting students with a significant degree of debt in 
order to enroll them in existing programs that will funnel 
these students into the rural health care system. Not only 
would pursuing this strategy increase participation in incen-
tive programs, but it would shift incentive programs from a 
system-centered initiative to a patient-centered one. Medical 
students undergoing financial stress who work in rural areas 
will be able to relate more to patients in rural areas, who are 
often low income, uninsured individuals. This solution would 
create empathy and trust between physicians and patients, an 
aspect left out of these incentive programs. Instead of making 
incentive programs for the personal, financial gain of future 

“An adequate supply of 
primary care physicians 

who understand the needs 
of their uniquely positioned 

patients is imperative to boost 
the competency of the rural 

health care system.”

doctors, these programs will 
promote interest in helping 
some of the most underprivi-
leged areas in the U.S. 

For rural medicine to 
achieve more and better physi-
cian-patient relationships, the 
existing stigma towards prac-
ticing rural medicine must be 
addressed at the educational 
level — particularly in medi-
cal schools. The most effec-
tive way to address this issue 
is to increase the exposure of 
primary care practice in rural 
areas to medical students. 
Some initiatives are already in 
place across the U.S., but some 
suggest increasing the number 
of programs offered by medical 
schools that direct future doctors towards primary care prac-
tice in underprivileged rural areas, rather than specialty fields 
in non-underserved areas.13 Moreover, the congregation of 
72 studies on medical education in rural settings showed 
that “medical students completing rural rotations were three 
times more likely to practice in a rural community compared 
with the national average.”14 Another boon is that patients in 
rural areas are communicating with more individuals who 
are eager to learn and create gratifying patient experiences. 
Barrett et al. (2011) were supported by a survey conducted at 
the University of Louisville School of Medicine.15 This medi-
cal school offers a Rural Medicine Elective (RME), which was 
analyzed to determine the effectiveness of the program. The 
study found that medical students were more likely to pursue 
careers in family medicine and in rural areas after completing 
the course than they were prior to completing the course. 

Similar to the RME, the University of Washington School 
of Medicine created the Targeted Rural Underserved Track 
(TRUST) program as a response to the shortage of physicians 
in rural areas of Washington, Wyoming, Alaska, Montana, 
and Idaho.16 This program presented an unprecedented solu-
tion to this health care crisis by connecting a medical student 
to a TRUST continuity community (TCC) for their 4 years of 
graduate training. Although it is too early to identify whether 
the program is alleviating the shortage of PCPs in the north-
western tier of rural America, this program offers a new per-
spective to the notion of fostering stronger physician-patient 
relations. Frequenting the same site repeatedly allows for “a 
true connection with the TCC and strengthens the relation-
ship between the student, his/ her TRUST site preceptors, and 
his/her continuity patients.”16 

The RME and TRUST program both offer valuable insight 
into the medical school programs that hope to expose future 
doctors to rural areas. Although both programs create a foun-
dation to increase the number of physicians in rural area, 
these programs are still too short to allow for a meaning-
ful connection to be created between medical students and 
rural practice. The RME only lasts one year and the TRUST 

program, despite technically continuing for all 4 years of 
medical school, ‘intensively runs’ for only one year as well.15, 16 
These programs only last one year because medical students 
prefer training in urban areas and have a negative percep-
tion of rural practices.15 The short length of these programs is 
even more strange when considering that both campuses are 
already located in rural areas.

The system itself, in this case medical schools, must take 
further initiative to increase the length of these exposure pro-
grams in order for future doctors to create stronger connec-
tions with rural patients and communities. Medical students 
who create a sense of familiarity with rural communities and 
patients would be more likely to practice rural medicine in 
the future, and perhaps in the communities they trained in. 
They would also be better suited to deal with patient vulner-
ability in rural areas by engaging in satisfactory communica-
tion with their patients. Furthermore, they would help their 
patients form a sense of autonomy and a feeling of partner-
ship, while also creating a secure environment where patients 
would feel more comfortable disclosing important health-
history related information.7

In conclusion, there is a need for a shift from system-
centered solutions to patient-centered solutions in the rural 
health care system in order to address and decrease patient 
vulnerability. Along with current solutions to the issues of 
PCP shortages and cultural differences in rural areas, solu-
tions directed towards achieving patient-centered care are 
necessary. These solutions include firstly, adding a “Class 
Competence Education” course to medical school curricula 
to teach students about socioeconomic conditions of rural 
residents; secondly, targeting incentive programs such as 
LRPs and SPs towards students with significant debt; and 
thirdly, increasing the duration of rural programs in medical 
schools. It is time for rural patients to receive the appropriate 
attention for their unique vulnerability.

References for this article can be found at 
TuftScope.squarespace.com
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of Climate Change at the Institute for Agriculture and Trade 
Policy Ben Lilliston explains how this can be problematic for 
farmers protecting their crops from this contagious modifica-
tion.7 One organic farm 
in proximity to Hancock, 
Minnesota reported 
that they had a 100-acre 
organic field of corn that 
became cross contami-
nated by a farm nearby 
with genetically modified 
crops. It was reported 
that the cross pollina-
tion forced the farmers to 
reduce the price of their crops since the produce was no lon-
ger considered organic. The price per bushel dropped from 
four dollars to one dollar and 67 cents. 

As the amount of organic crop contamination increases, 
it is becoming increasingly difficult to find farmers growing 
organic plants free from contamination potential by neigh-
boring genetically modified crops. The problem is not esti-
mated to go away any time soon because as countries advance 
scientifically, the use of genetic modification is being incorpo-
rated in routine use by most farmers. According to Tom Las-
kawy, the founder of the Food and Environment Reporting 
Network, “around 90 percent of corn, 90 percent of soy, and 
80 percent of cotton grown in the U.S. is genetically modi-
fied.”8 The decreasing availability of organic produce increases 
scarcity, which may result in price inflation. Therefore, lower 
economic classes must often rely on genetically modified 
produce over organic produce because organic produce is 

and confine it with an antibiotic resistance gene in a given 
vector; as the vector is multiplied, either tungsten or gold is 
attached, and the vectors are then loaded up into the gene 
gun like bullets. The bullets are shot into the plant cell, where 
they start manipulating the plant cell instantaneously, and 
the plant grows the same way as a non-genetically modified 
plant.3 Through these processes, these plants themselves are 
at risk of becoming “invasive weeds.”2

FROM COMMUNICATION TO CONTAMINATION

The alteration of a plant’s natural state can not only affect 
the plant itself, but also how it interacts with the environ-

ment that surrounds it. If a genetically modified plant were 
to cross-breed with a non-genetically modified plant, it could 
contaminate that plant and its surrounding environment. 

Genetically modified 
plants can easily con-
taminate other plants, 
which can lead to the 
production of new 
plants that can repro-
duce with or stunt the 
reproductive process 
of the contaminated 
plants. It has been 
recorded by Melissa 
Diane Smith, a holis-
tic nutrition expert 

and health educator, that a majority of those plants that are 
genetically modified are being coated with pesticides and 
herbicides for the purpose of becoming resistant to the sur-
rounding environment that may risk the plant’s survival; in 
addition, these harsh chemicals negatively affect nearby water 
sources and living organisms.4

Jim Riddle, an organic outreach coordinator at the Uni-
versity of Minnesota, notes that contamination can occur due 
to factors such as genetic drift and cross pollination due to 
airborne factors.5 Since any exposure to the genetically modi-
fied plants can cause manipulation, this jeopardizes the qual-
ity and status of the organic crops that are grown near the 
genetically modified plants. Sabrina Wilson, a medical tech-
nology lawyer, notes that genetically modified plants “pres-
ent the modern [American] farmer with many issues not 
known [by] prior generations. [Genetically modified plants] 
have stimulated two competing markets that are now laced 
with liability and harm.”6 Contamination of organic produce 
can reduce profits due to tainted main produce; this will not 
sell, as it is can no longer be advertised as organic. Director 

EDITORIAL

Analyzing the Implications of Genetic Modification
 Eve Abraha

AS RESEARCH CONTINUES TO MAKE STRIDES 
in understanding plants, a recent discovery brings 
forth evidence that plants have the ability to commu-

nicate with one another. Ferris Jabr, a science writer at the 
Scientific American and The New York Times Magazine, notes 
that plants can interact with and react to others within their 
species through the natural release of chemicals. This method 
of communication is a primary way for plants to warn each 
other of danger and can help prevent a dangerous situation 
from occurring.1 Genetic modification in a plant may affect 
how it develops, reacts to other plants and responds or dis-
tinguishes chemical signaling transferred from another plant. 
According to researchers at the St. George’s University of Lon-
don, since the rise of genetic modification (the changing or 
addition of a foreign gene to a plant in attempt to alter the 
plant’s natural func-
tion) many farmers 
and companies have 
begun to rely on 
genetic modification 
in their crop produc-
tion.2 The cultivation 
of plants is very stren-
uous and time-con-
suming, and many 
farmers encounter 
additional problems 
with insect infesta-
tion and adverse weather conditions. To alleviate this prob-
lem, scientists have begun genetically modifying plants to 
resist pests and also yield more crop. Many find this a contro-
versial issue because it changes the natural state of the plant. 
Genetic modification also interferes with a plant’s ability to 
communicate, and may even effectively disable communica-
tion between plants. The production of genetically-modified 
plants results in a high fatality rate for the species. This situ-
ation begs the question of how the use of genetic modifica-
tion has altered plants and the people who consume them. 
As genetic modification in plants becomes increasingly wide-
spread, it is affecting the way plants naturally function and 
can have a larger impact on the population that is dependent 
on the production of that plant. 

The way genetic modification is implemented var-
ies between species. “The two most commonly employed 
[means of genetic modification] are the bacterium Agrobac-
terium tumefaciens, which is naturally able to transfer DNA 
to plants, and the ‘gene gun,’ which shoots microscopic par-
ticles coated with DNA into the plant cell.”2 For the common 
gene gun method, scientists at the Genetic Science Learning 
Center at The University of Utah Department of Health Sci-
ences first find their target gene, remove it from the organism, 
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too expensive. Additionally, sources note that “if  consumers 
cannot be assured that they are getting organic products free 
of genetically modified ingredients, the market may dimin-

ish.”7 Although some 
researchers claim that 
genetically modified 
foods are healthy and 
fine to consume, other 
researchers like Melissa 
Diane Smith note that 
“in humans, the rates 
of a number of condi-
tions—including aller-
gies and inflammatory 

bowel disease—have risen in tandem with the introduction of 
GM foods.”4 The inequity in food prices forces lower-income 
consumers to buy genetically modified produce that could 
introduce a disease to the body.  

The use of Genetic Use Restriction Technologies has the 
ability to sterilize the seed after its first harvest. The Cana-
dian Food Inspection Agency, which is in charge of research 
concerning the safety of produce, advises the use of Genetic 
Use Restriction Technologies in isolated areas out of fear of 
an outbreak, which could result in plant sterility.9 If a crop 
becomes extinct, then a society which depends on it could be 
thrown off balance.

THE ETHICAL IMPLICATIONS OF GMOS

As genetic modification continues to remain an issue, 
many argue that it is unethical and that crops should 

remain in their most natural state. Researchers noted that 
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“If consumers cannot be assured that 
they are getting organic products free 
of genetically modified ingredients, 

the market may diminish.”

“Since any exposure to the genetically 
modified plants can cause manipulation, 

this jeopardizes the quality and status 
of the organic crops that are grown near 

the genetically modified plants.”
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participants in a study preferred non-genetically modified 
plants because they did not approve of all the chemicals that 
were being released into the environment and damaging the 
state of the ecosystem, ultimately resulting in pollution.4 In 
fact, one source notes that though genetically modified plants 
could be killing off one type of parasite, they would be simul-
taneously increasing the population of pests that were kept in 
check by the parasite that was originally eliminated.2 There 
are also issues related to misleading labels on crops in the 
market, where companies must say that their products were 
not “produced through bioengineering,” rather than saying 
that they were “free of GMOs.”9 Similar circumstances have 
caused people to complain and demand to know the back-
ground of the plant that they are buying and consuming. In 
addition, some studies have shown that genetic modification 
may produce or add toxins to plants, potentially leading to 
severe poisoning.3 

As counties modernize and change, the use of genetic 
modification is predicted to increase. Genetically modified 
plants are starting to replace more organic crops; they are 
favored because they do not need as much care as organic 
crops. This can lead to a loss in jobs for farmers since the 
demand for their work will not be as needed. Due to the cross 
contamination, it can also lead to a rise in new, chemically 
produced species, which could lead to future issues.

To make sure that genetically modified plants do not cross 
contaminate organic plants in any way, the farmers should 
implement different methods to help separate the two. The 
two most common methods of separation are physical and 
genetic isolation.2 One way to implement physical isolation is 
to grow the genetically modified plants in a greenhouse set-
ting so that the plants cannot easily contaminate the external 
environment. If a farmer has used the outside land to grow 
genetically modified plants, then they should note “the ground 
where the GM crop has been grown, and the surrounding 
fields should be left to ‘lie fallow’ for a time to ensure no seeds 
remain and grow in the next crop cycle.”2 Here, the author 
notes how even the soil is susceptible to the contamination of 
the genetically modified plant that was once cultivated there; 
this knowledge shows that organic plants cannot be grown 
there anymore due to a high risk of contamination. 

As the use of genetic modification becomes more preva-
lent, the safety hazards concerning this new technology are 
still being researched. To prevent farmers who farm organi-
cally from contamination, all farmers should consider plac-
ing either the organic or genetically modified crops in green-
houses so that one crop does not have the liberty to contami-
nate the other. To protect one’s self from the possible dangers 
of genetically modified foods, the ideal solution may be to 
grow one’s own organic plants in a greenhouse, though this 
solution is resource-intensive and may be unrealistic for most 
people. Ultimately, genetic modification has good intentions, 
but creates hazardous disadvantages that can lead to contami-
nation of organic produce and harm to consumer health. 

References for this article can be found at 
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RESEARCH HIGHLIGHT 
NAPPING ASSOCIATED WITH
SUBCONSCIOUS PROCESSING
Kurtis Chien-Young

IT’S NO SURPRISE THAT SLEEP ENHANCES      
waking performance. However, certain types of tasks 

may be more affected by sleep. University of Bristol re-
searchers Netasha Shaikh and Elizabeth Coulthard con-
ducted a study on how short periods of sleep, such as 
naps, could affect the brain’s ability to process subcon-
scious information.

The study placed participants in an “Affective Priming 
Task,” where participants were first primed with a positive 
or negative word in a manner that would be too fast to 
consciously process. Despite the brevity of the priming, 
certain brain regions still activated in response. Shortly 
after, the participants were shown a target word that was 
either positive or negative, and asked to quickly evaluate 
if the word was good or bad.

Participants would theoretically respond less accu-
rately and more slowly to incongruent words, such as with 
a negative primed word and a positive target word. How-
ever, Shaikh and Coulthard hypothesized that sleeping 
prior to the experiment could improve processing speed 
and reaction time.

Since sleep could improve overall reaction time, a 
control test was administered to measure participants’ re-
action times to a color-matching task.

Data from the study showed that, indeed, partici-
pants who had napped prior to the implicit priming task 
responded faster whether the primed and target words 
were congruent or incongruent. The effect was specific 
to the implicit task, as those participants responded with 
the same speed in the control test as groups who had not 
napped. The results of this study imply a connection be-
tween sleep and performance on tasks involving subcon-
scious memory.

Though Shaikh and Coulthard looked into how sleep 
affected the brain’s processing speed, they did not offer 
any data on how accurately each group responded. For ex-
ample, if participants who took the implicit task after nap-
ping matched words more accurately than other groups 
did, then that data could support that napping may en-
hance subconscious error detection.
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