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LET TER FROM THE EDITOR

A Unified Mixture
Dear Reader,

Another semester chock-full of dynamic events is coming to a close.  After the success of TuftScope’s other major 
production of the semester—  our second annual panel event titled “Reproductive Health Today and Tomorrow” 
— we are delighted to present you with the Spring 2017 issue of TuftScope.  Within, you will find a heterogeneous 
selection of articles, much like the solution the scientist is creating on this issue’s cover.  Of course, however, these 
pieces find harmony through their targeted discussions on specific elements of health, ethics, and policy.  This issue 
provides you with a unified mixture of considerations.

Among the chemical solutions that the scientist generates stand a multitude of health care problems for which 
our authors, likewise, attempt to generate solutions.  Rachel Burd examines the shortage of primary care physicians 
in the United States by exploring the root of the present primary care crisis.  Further delving into the lives of health 
care workers, Susan Hassan investigates and offers suggestions to combat the differential lower back pain that is 
prominent in health care workers.  News & Analysis Editor Ted Midthun pushes further to provide insight on the 
properties of the Olon tree that may aid malaria treatment in high-risk countries, and Nickolas Hartman delivers 
both a scientific and ethical overview of DNA sequencing and its forthcoming technological feats.

Further intermixed within the solution lie pertinent health care disparities, particularly for minority groups in 
the United States.  The scientist, a person of color, attempts to raise the beakers in line with their vision to dem-
onstrate the need for bolstered healthcare equality and foresight in a variety of realms.  Akash Pillai begins by 
uncovering the poor integration of refugees into our health care system, saturated with concerns of accessibility.  
Recognizing the importance of such integration, Deyuan Zeng explores the sociocultural implications of attending 
U.S. universities on the psychological well-being of international students.  Kurtis Chien-Young then briefly fosters 
our cross-cultural understanding of developing support for the elderly.  Finally, Managing Editor Tira Oskoui delves 
into a discussion on the intersection of health and social justice with Dr. Charlene Galarneau, professor of Women’s 
and Gender Studies at Wellesley College.

Moreover, the cover’s main shape, a yellow circle, signifies the continuity of life through its structure and the need 
for clarity through its color.  Life may persist due to improved health measures or reproduction; however, the circle’s 
diameter is sliced with a thick line of hardships and ambiguous rights.  Shikha Chandarana asserts that in vitro fer-
tilization policies need to be elucidated to provide patients with a better version of informed consent.  Tira Oskoui 
examines the reproductive health problems faced by women in correctional facilities, and Akari Miki overviews the 
limited childcare provisions in Japan that deter young individuals from having children. 

Yet, an issue of TuftScope would not be complete without a discussion on food and nutrition.  New Media Editor 
Helen Mizrach reviews Michael Greger’s How Not to Die, which supports the benefits of a plant-based diet.  Megan 
Thode then urges us to be wary of our sources, as we search to discover the most effective dietary trends in order to 
live past our expiration dates.

I hope, as you read this issue of TuftScope, the scientist within you mentally mixes together your own heteroge-
neous solution.  We strive to promote these imperative discussions, as well as action, within and outside of the Tufts 
community.  I am incredibly pleased with the remarkable growth and breadth of the journal this past year, and I am 
grateful for the integral role TuftScope has played in expanding my knowledge during each of my four years at Tufts.

The Editorial Board wishes you a thought-provoking read!

Sincerely,

Lushna Mehra
Editor-in-Chief
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NEWS BRIEFS

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

Leili Najmabadi 

To many, yoga is seen as a gateway to flexibility, strength, 
and mindfulness. Today, however, it is used as a treat-

ment for people with depression. Compared to other diseases, 
depression unfortunately leads to the greatest number of 
years affected by the mental health disability. The most com-
mon form of depression is major depressive disorder (MDD), 
and 40% of patients using antidepressants for this disorder do 
not fully recover.             

In a study at the Boston University School of Medicine, 
individuals with MDD were exposed to lyengar yoga, which 
promotes better breathing control and emphasizes precision 
and posture. Participants were randomly assigned to either a 
“high dose” group or a “low dose” group. Participants  in the 
“high dose” group attended three classes per week and per-
formed additional exercises at home, while others attended 
only two classes per week with the same independent 
exercises. Each class was 90 minutes long. All individuals 

The Link Between Walking and Health
Carolyn Burtt 

According to a recent study performed by scientists at 
the University of Surrey and King’s College London, 

cancer patients displayed increased strength, optimism, and 
healthier weight after walking for 30-minute intervals three 
times per week. Although there have been previous studies 
regarding the role of exercise on the health and well-being of 
cancer patients, the fact that an hour and a half of walking on 
a weekly basis has such a profound impact on the mental and 
physical state of a cancer patient is particularly important due 
to the simplicity of this regimen.

In addition to these findings on the positive effects of 
regular walking on cancer patients’ physical health, regular 
exercise also reportedly resulted in more positive thinking 
and overall increased levels of happiness for the 21 cancer 
patients who followed the walking routine, relative to 21 con-
trol patients who maintained their regular exercise sched-
ules. Since cancer treatment generally makes patients less 
inclined to be active, having an incentive to go outside and 
exercise, such as a group walk, could have dramatic impacts 
on their emotional and physical health. In fact, group walks 
were shown to be socially beneficial and motivated patients to 
exercise more regularly.

These optimistic findings about the diverse benefits of 
regular moderate exercise for cancer patients have the poten-
tial to greatly improve the health of the many people impacted 
by cancer worldwide.

Recreating Heart Disease in Fruit Flies 
Emily Chu

Researchers from the Center for Cancer & Immunology 
Research at the Children’s National Health System have 

been using fruit flies to understand which genes are involved 
in the development of congenital heart disease. Using high-
throughput in vivo techniques, the scientists are able to 
manipulate dozens of genes at once in order to recreate the 
effects of congenital heart disease in fruit flies.

According to the principal investigator, Zhe Han, Ph.D., 
by mirroring the relevant patient genetic mutations in fruit 
flies, researchers were “able to characterize the effect of these 
specific genetic alterations on heart development, structure 
and activity” as well as the structure of histone proteins nec-
essary for normal heart development. The research team 
studied 134 candidate genes, of which 70 produced heart 
defects in the flies and resulted in acute changes to normal 
histone protein structure. These findings not only confirm the 
implication of certain candidate genes in the onset of con-
genital heart disease, but they also have the potential to allow 
researchers to recreate a patient’s specific form of congenital 
heart disease in fruit flies using similar genetic techniques. 
This recreation of the disease in fruit flies is highly significant 
to the development of personalized treatments for patients 
with congenital heart disease because, as Han asserts, “treat-
ing congenital heart disease at the level of DNA offers the 
potential of interrupting the current cycle of passing along 
genetic mutations to each successive generation.”

Baby’s Sex Determines Pregnancy Immunity 
Alexander Pan

Pregnant women have generally claimed that their bodies 
develop different responses depending on a baby’s sex. 

Researchers from Ohio State University Wexner Medical Cen-
ter now have evidence that support these loose claims. The 
researchers analyzed the different levels of cytokines, which 
are indicators of immune responses, in 80 pregnant women 
carrying either male or female fetuses. When blood samples 
containing cytokines were exposed to bacteria, the research-
ers determined a greater inflammatory response in the blood 
samples of female fetuses than in those of male fetuses. This 
increased inflammation explains why pregnant women car-
rying female fetuses experience increased symptoms of achi-
ness and fatigue. This discovery enables pregnant women and 
obstetricians to find ways to alleviate such heightened symp-
toms. However, there is more research needed to determine 
the specific maternal hormones and other inflammatory fac-
tors in the placenta that simulate the extensive immune reac-
tion. Although this knowledge of increased inflammatory 
response in pregnant women with female fetuses is impor-
tant, the immune system should be boosted or placated with 
caution. The babies’ and pregnant women’s health and well-
being are the priority. An optimally functioning immune 
system is necessary, even despite the resulting inflammatory 
symptoms. As always, health care providers recommend daily 
exercise and a well-balanced diet to alleviate inflammation 
and strengthen the immune system. 

   Using Healthy Skin as a Treatment
Nicole Loranger

Current research from the University of San Diego Medical 
School provides new insight on treatment for a common, 

serious skin infection. This condition — the most prevalent 
form of eczema, atopic dermatitis — causes a painful rash on 
the arms, legs, and cheeks, and plagues 18 million people in 
the U.S. Since a healthy human has millions of bacteria on 
their skin, these researchers screened for antimicrobial prop-
erties amongst 10,000 colonies of common epidermal bacte-
ria. The team discovered colonies that secrete peptides capa-
ble of targeting harmful bacteria — an interaction common 
in healthy skin but less so for those with atopic dermatitis. By 
defending the skin against harmful bacteria, namely S. aureus, 
benevolent bacterial strains are able to prevent the develop-
ment of MRSA, which is the leading cause of death by infec-
tion in the states. With an understanding of the important 
role played by “good” bacteria, the researchers tested the effi-
cacy of a bacterial transplant. According to Dr. Richard Gallo, 
head of the Dermatology Department, the transplant was ini-
tially only intended to test for safety and efficacy, but saw an 
“immediate impact by reducing the amount of S. aureus on 
[infected patients’] skin.” Since this treatment uses bacteria 
already on the skin, it will not wipe out colonies of “good” 
bacteria; it targets only the pathogenic strains. For this reason, 
bacteria transplants will not likely result in antibiotic resis-
tance overtime, demonstrating the great deal of promise this 
study represents in the fight against dermal infection.

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

benefitted from these classes, which was evident by the reduc-
tion in their depressive symptoms. Interestingly, the “high 
dose” group displayed a greater decrease in depressive feel-
ings during the study.

Seeing as these classes were taken by patients without the 
aid of psychotropic medications, such as antidepressants, it 
appears that yoga’s impact on depression is a valid alternative 
to pharmacological treatments. A professor of psychiatry and 
neurology at BUSM, Chris Streeter, M.D., suggests that yoga 
treatment is more advantageous than the use of antidepres-
sants because yoga has no negative side effects. Yoga works 
with the parasympathetic and gamma aminobutyric acid sys-
tems to calm the body, while pharmacologic treatment targets 
monoamine systems from the sympathetic nervous system. 
While drugs arouse the body to reduce depressive symptoms, 
yoga relaxes the body in order to produce the same result and 
does so without adverse effects of medication.

 Yoga’s Impact on Depression 
Grace Materne 

Cancer originates from a specific location in the body; 
however, over time the disease often metastasizes, spread-

ing to and invading other organs and tissues. Cancer’s ability 
to migrate throughout the body is the primary reason why 
the disease is so deadly. For the past several years, researchers 
have been trying to identify a specific molecule inside cancer 
cells to target to try to limit cancer spread.

Recently, Professor Ye Zhang from Okinawa Institute 
of Science and Technology’s (OIST) Bioinspired Soft Mat-
ter Unit discovered a technique to identify and immobilize 
cervical cancer cells. Zhang engineered a luminescent mol-
ecule consisting of a ruthenium complex core that recognizes 
lipid rafts in the cell membrane of cervical cancer cells. Lipid 
rafts float in the cell membrane, which allows for communi-
cation between the outside and inside of the cell. The rafts 
also interact with the cytoskeleton. The ruthenium molecule 
works by recognizing the lipid rafts and self-assembling on 

their surface, resulting in the rafts clumping together and the 
cytoskeleton becoming dysfunctional. Through this interac-
tion, the cell becomes stuck in one place. The cell reacts, try-
ing to move away; however, with every movement, the cell 
becomes more immobilized by the clumped lipid rafts. In a 
final attempt to escape, the cell body expands and stretches in 
all directions, resulting in rupturing and cell death.

Using a high-resolution electron microscope, Zhang and 
his team have successfully observed this process in cancer 
cells. The next step is to see whether the results are similar 
when the same analysis is perfomed on animal tumors. The 
researchers hope that they will soon be able to modify the 
molecular structure of the ruthenium molecules, such that 
the technique can be used to treat all types of cancer.

New Treatments to Combat Cancer Metastasis 
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FEATURE INTERVIEW

Dr. Charlene Galarneau is an assistant professor of Women's and Gender Studies at Wellesley College. 
Prior to starting at Wellesley in 2005, she taught in the Community Health Program at Tufts University. 
She received her doctorate in religion with a focus on religious social ethics and health policy from Harvard 
University. Her academic interests include health ethics and theories of justice as they pertain to social struc-
tures such as race, class, and gender. Other focuses of her research include the Affordable Care Act's religious 
exemptions, immigrant health care, and reproductive justice. She recently published a book, Communities 
of Health Care Justice, that discusses community justice in participating in health policy decision-making. 
Additionally, Dr. Galarneau was one of the first advisors of the TuftScope Journal, and she spoke on a re-
productive health expert panel sponsored by TuftScope on April 13th.

Can you describe your background and research?
My research is primarily in the area of social justice and 
health policy in the United States. I had a book that just came 
out this past fall, called Communities of Health Care Justice. 
It critiques some dominant frameworks for looking at justice 
in health care, and it offers an alternative that I call “com-
munity justice” as a way of enabling communities, and par-
ticularly marginalized communities, be they women, people 
of color, low-income people, immigrant communities, to 
participate in decision making around health policy. Out of 
that work, I’ve become more and more interested in how we 
think about what it is to respect individuals and communi-
ties. Central to the work I’ve done so far on justice is the idea 
that respect has different meanings and understandings that 
different groups and communities bring to health care.

Another project I'm working on is a feminist ethical 
assessment of migrant farm worker health care here in the 
U.S. When I was a college student, I had a really formative 
summer internship working on a multi-disciplinary health 
care team in a very small community in a big agricultural 
area in Colorado. I can look back now and see how that set 
the path for the work I’ve been doing since. I actually went 
back this summer to that same community to see where 
things are now in terms of health and health care, using that 
as a lens for looking at what’s happened over the decades in 
migrant health care and how we need to improve the system 
of health care for farm workers. 

Then there’s another project I’m working on with “health 
care sharing ministries,” and it was actually at Tufts that I 
first learned about these. Some students had these religiously 
based health care plans. They’re actually not insurance, but 
they’re insurance lookalikes. And it turns out that members 
of these health care ministries received an exemption under 
the Affordable Care Act for individual mandates; in other 
words, members of these ministries did not have to carry 
insurance. And one more thing – it was at Tufts in the late 
1990s that I got involved in doing an ethical assessment of 
the Food and Drug Administration policy on deferral of 
men who have sex with men as blood donors. There was a 

Author contact: Tira Oskoui is a sophomore at Tufts University. 
Address correspondence to Tira.Oskoui@tufts.edu.

A Discussion with Dr. Charlene Galarneau, Assistant Professor of Women's 
and Gender Studies at Wellesley College
Tira Oskoui

case at Tufts where a student filed a complaint because he 
was not allowed to donate blood, and it was because he iden-
tified as a gay man. It really broke open the issue on campus. 
We had a community-wide panel because none of us really 
understood what was going on, where that policy came from, 
and why. It was very interesting, and that’s another piece of 
research that I’ve been involved in that’s Tufts-related.

How do you conceptualize and approach the intersec-
tion of health, health care, and social justice? Where do 
reproductive health and rights fit into this landscape?
For me, health care is a part of public health. In other words, 
it’s the part of public health that cares for sick persons, pri-
marily. Public health is about creating the conditions for all 
people to be healthy. So I understand health care as a part of 
that process, but it’s only one piece. I believe in the model 
that our health is intimately tied to what are called the social 
determinants of health, so tied to the political, economic, 
and social conditions, and that those conditions can either 
promote health or reduce health, and promote illness. I see 
public health as intimately related to social justice and com-
mitted to creating the conditions for all people to be healthy. 
That’s the important line, that there is equity as much as pos-
sible in health. I think reproductive health is simply a part 
of that, and it’s clearly one that is a lightning rod for many 
issues that other parts of health care are not.

What do you see as the primary social and systemic bar-
riers to reproductive health and justice in the U.S.?
Because of that framework that I believe about the social 
determinants of health, I think that social barriers are largely 
due to inequitable social relations, meaning inequitable gen-
der relations, race relations, class, et cetera. That power does 
play a role in privileging the voices of certain people and 
then invisiblilizing or marginalizing the voices of others, and 
I think clearly in regards to women’s health, trans-women's 

Dr. Charlene Galarneau

voices are little heard. We’ve created systems now that make 
it difficult to hear those voices. When you think about health 
policy in the U.S., it’s really quite difficult to influence it. 
Much of the focus is on the financing of health care, in par-
ticular on insurance, and with the way we've constructed 
insurance and what kind of voice you have in that, there 
aren’t many ways to actually implement hearing more voices. 
So we’ve set up these systematic barriers that are based on 
social barriers and social inequities. To the extent that eco-
nomics, and in particular income inequality and poverty, 
shape the economic landscape, that is also influenced by race 
relations here in the U.S. Racial inequities undergird much 
of our income inequality and poverty, and changing those 
systems I think ultimately is what’s going to improve health 
for all and help us get to that public health goal.

Who does the current health care system leave behind, 
especially as we move into the Trump administration?
Given what we’ve just gone through, that we came very close 
to destroying key parts of the Affordable Care Act, I think it’s 
made a lot of people appreciate 
what the ACA has done, even 
though it is clearly inadequate 
in itself for many reasons. Many 
of the same people we’ve talked 
about already are left behind. 
Certainly low-income people, 
persons who are reliant on 
public insurance, in particular 
Medicaid, are at huge risk of losing their health care with 
the current things that the American Health Care Act just 
proposed. Everything from reduced tax credits to capping 
of Medicaid benefits to eliminating the Medicaid expan-
sion, so low-income persons are certainly at risk. Another 
target in that proposed act were many reproductive health 
services, including contraception. There were some changes 
proposed, too, around abortion, but the Hyde Amendment, 
which constrains the use of federal dollars for coverage of 
abortion, was still in place, but there were some pieces of 
that bill that made state funding as an option for abortion 
even more difficult. So lots of people are left behind.

In this current climate, how should health care justice 
activists move forward? What should be prioritized?
I think it’s going to be important to move forward together 
as much as possible in multi-group coalitions to enable a 
greater voice and more power. What needs to be prioritized 
are those people who have been left out the most. Even in 
activist movements, what needs to be prioritized is a space 
for people who have been marginalized to express their 
needs because even activist movements sometimes reflect 
certain power dynamics of larger society. So we really need 
to support and develop leadership among activists of those 
persons who have not had a voice. I don’t know what the con-
tent looks like of their priorities because that would have to 
come from them, but I think developing and creating a space 
to support leadership, working together, integrating differ-
ent organizations, and building a network of social justice 

activists around this. They really need to be connected in 
certain ways to the system, too. There are all sorts of activ-
ists and a spectrum from reform to revolution, and there are 
more points of contact to be made. There’s a tendency to fall 
back on more dominant power relations and not to enable 
voice or create a space for the unheard to be heard.

Is anyone being excluded from popular reproductive 
rights activism and discourse? How could the reproduc-
tive rights movement be more inclusive and welcoming?
What’s happening now is we have multiple reproductive 
rights movements going on. There used to be a dominant 
middle-class white women’s movement, and it’s definitely 
expanded to where we now have women of color and trans 
health related movements, and that’s a good thing that we 
have multiple movements and multiple groups of people 
who are speaking for themselves. To the extent that these 
exclusive, mainstream popular movements remain, that 
certainly needs to change. I’m heartened by the number of 
books that have been published recently by women of color 

about reproductive justice in 
their communities, so whether 
they’re from Puerto Rico, 
Latina women, Native Ameri-
can women, they’re speaking 
for themselves. Supporting the 
leadership of these women is 
important for everyone.

Lastly, what is your advice to college students who are 
interested in these intersections of health and justice?
Get experience. Get out in the field, get out of the classroom. 
The classroom is important, but in my own experience, it 
was very formative to spend a summer working in a low-
income community in Colorado, something very different 
from my academic life, and I learned a tremendous amount. 
It will help you discern your interests, your aptitude to be 
in certain environments, your passions, your temperament, 
and help you figure out who you want to work with and in 
what ways. And then, once you’ve got a clearer sense of that, 
commit to gaining the skills that are needed to work in that 
area, be it more schooling, be it training around activism or 
organizing, be it linguistic or cultural skills, and find like-
minded people, so you can continue your learning. I want to 
encourage everyone who’s interested in these intersections 
of health and justice to do this work, and there are just many, 
many ways to do it. Increasingly, the field of public health 
is becoming more explicitly social justice oriented. Since 
the first days of public health, it’s been rooted in social jus-
tice, but at times, public health has gotten away from that 
understanding and has become adapted to a more conven-
tional biomedical way of thinking about things. Increasingly, 
public health people are learning that isn’t working and that 
we have to approach health in a new way, and that is a way 
that accounts for social, political, and economic systems and 
their contribution to health. So I say that by way of wanting 
to encourage anyone interested in health, health care, and 
social justice to get involved.

“There's a tendency to fall back on 
more dominant power relations and 
not to enable voice or create a space 

for the unheard to be heard.”
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Reviewed Book Information:
How Not to Die
By Michael Greger M.D. with Gene Stone
Published by Flatiron Books

DR. MICHAEL GREGER’S HOW NOT TO DIE: 
Discover the Foods Scientifically Proven to Prevent 
and Reverse Disease provides information as to how 

a whole food, plant-based diet can help prevent, treat, and 
even reverse the 15 leading causes of death in the United 
States.1 Dr. Greger is a physician, recognized speaker, and the 
founder of Nutritionfacts.org.1 He has devoted his life to prac-
ticing medicine and educating medical students, doctors, and 
the public about the healing powers of nutrition.1 Dr. Greger’s 
grandmother, Frances, inspired his career path. She was diag-
nosed with end-stage heart disease at age 65 and, while con-
fined to a wheelchair, was told by doctors that there was noth-
ing else they could do for her.1 She enrolled in a live-in pro-
gram in California, under the support of early lifestyle medi-
cine pioneer Nathan Pritikin, where everyone was placed on a 
plant-based diet and began a graded exercise regimen.1 After 
three weeks in the program, Greger’s grandmother was out of 
her wheelchair, walking ten miles a day, and survived 31 years 
longer than the doctors had originally predicted.1 Dr. Greger, 
viewing the extraordinary ability of plant-based nutrition to 
improve his grandmother’s health, became motivated to edu-
cate the U.S. population about how a simple lifestyle change 
can be more effective in preventing and treating certain dis-
eases than countless pills and procedures are.1 

The Global Burden of Disease Study is the most compre-
hensive worldwide epidemiological study, examining trends 
and risk factors of morbidity and mortality on the global, 
national, and regional levels.2 According to this study, the 
standard American diet is the primary cause of death and dis-
ability in the U.S.1 Throughout How Not to Die, Dr. Greger 
promotes a plant-based diet, defined as an eating pattern that 
encourages the consumption of whole, unprocessed plant 
foods and discourages the consumption of meat, dairy prod-
ucts, and processed foods.1 However, Dr. Greger does not 
refer to his dietary recommendations as a strictly vegan or 
vegetarian diet. This recommended dietary plan stems from 
the large body of scientific literature that suggests that health 
improves when an individual incorporates more unprocessed 
plant foods into their diet.1 

The first half of How Not to Die consists of 15 chapters in 
which Dr. Greger provides evidence as  to how a plant-based diet 
may be able to prevent, treat, and reverse each one of the top 15 
leading causes of death. He then outlines  specific dietary recom-
mendations to achieve and maintain an optimal health status.1  

How Not to Die
Book by Michael Greger M.D.

Reviewed by Helen Mizrach

BOOK REVIEW

PLANT-BASED DIETS INCREASE LONGEVITY 

Dr. Greger’s overall argument is that a nutritional inter-
vention may be equally or even more effective than 

costly pills or medical procedures in combatting the leading 
causes of death in the U.S. He defines leading causes of death 
by annual mortality caused by these illnesses, which range 
from coronary heart disease — the number one killer — to 
various cancers and brain disease.1 

According to the World Health Organization, cardiovas-
cular diseases are the number one cause of death globally.3 
An estimated 17.5 million people died from these diseases in 
2012.3 In the U.S., specifically, coronary heart disease is the 
number one killer.3 The disease is caused by atherosclerotic 
plaque buildup resulting from elevated LDL cholesterol in the 
blood that prevents the arteries from supplying the heart with 
oxygen rich-blood.1 To reduce these cholesterol levels, one 
must drastically reduce their intake of trans fat, saturated fat, 
and dietary cholesterol; all of which are highly concentrated 
in animal products and processed foods.1 

It may not come as a surprise to readers that a diet based 
upon unprocessed plant foods can be beneficial in the preven-
tion and treatment of diet-related health complications like 
heart disease, diabetes, and hypertension. However, Dr. Gre-
ger expands upon the obvious, and provides evidence as to 
how this dietary pattern can also prevent against many other 
ailments, including various infections. According to the head 
of the Bioactive Botanical Research Laboratory, berries of all 
colors have emerged “as champions for disease prevention.”1 
In one study, researchers asked athletes to eat a cup and a half 
of blueberries every day for six weeks.1 They found that the 
blueberries doubled the count of natural killer cells found in 
the athletes’ bodies — cells which are typically reduced after 
prolonged exercise.1 Natural killer cells are white blood cells 
that fight against virus-infected and cancer cells, and they are 
a vital member of the immune system’s rapid response team.1 

This is just a fraction of the evidence provided as to how a 
diet rich in foods like berries, and free of animal products 
and processed foods can increase longevity. The chapters in 
the first section of How Not to Die are heavy with facts and 
statistics, yet effective in conveying to the reader the health 
benefits of a plant-based diet. 
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SELECTING THE HEALTHIEST PLANT-BASED FOODS 

In the second section of the book, Dr. Greger lays out a 
plan for readers to select the healthiest plant-based foods 

and implement this evidence-based diet into their daily lives. 
While the health of any given food item is relative, certain 
foods have been scientifically proven to contain special nutri-
ents that aid in disease prevention.1 The structure of this sec-
tion is similar to that of the first, as it is divided into twelve 
chapters that each highlight one of the twelve things Dr. Gre-
ger fits into his lifestyle on a daily basis. Dr. Greger’s “daily 
dozen” lists off his recommended daily servings of ten food 
groups (including beans, berries, cruciferous vegetables, and 
spices), beverages, and exercise for 
improved longevity.1 

Dr. Greger, like many others in 
the field of nutrition and health, can-
not seem to rave enough about the 
health benefits of turmeric. In recent 
years, more than five thousand arti-
cles have been published in medical 
literature about curcumin — the pig-
ment in the spice that gives tumeric 
its characteristic yellow color.1 Cur-
cumin may play a role in prevent-
ing or treating lung disease, brain 
disease, a variety of cancers, osteo-
arthritis, lupus, ulcerative colitis, and 
inflammatory bowel disease.1 It has 
been shown to help expedite recov-
ery after surgery and effectively treat 
rheumatoid arthritis better than the 
leading drug of choice.1 Incorporat-
ing one-fourth of a teaspoon of tur-
meric into a daily diet is sufficient to 
receive its health benefits. 

For readers who cannot envi-
sion themselves sprinkling turmeric 
onto their kale salad, a more straightforward dietary goal, 
supported by Dr. Greger, is to consume more whole grains. 
This can be as simple as replacing white bread with wheat, 
white rice with brown, or trying out quinoa or buckwheat.1 A 
2015 analysis, investigating over 100,000 people in the United 
States, found that those who ate more whole grains tended 
to live significantly longer lives, independent of other dietary 
and lifestyle factors.1 Some of Dr. Greger’s other suggestions 
include choosing more colorful foods, which are often health-
ier because they contain a higher concentration of antioxi-
dant pigments.1 He also recommends eating a wide variety of 
fruits and vegetables, as each plant has its own unique nutri-
ent composition.1 

A SOLUTION TO OUR GREATEST HEALTH PROBLEMS? 

Dr. Greger makes some noteworthy claims about the ben-
efits of plant-based diets throughout How Not to Die, 

and he provides verifiable information to back up these asser-
tions. Almost a third of the book is a list of his sources, so 
readers can trust and trace his credibility. However, a weak 
point of the book is in Dr. Greger’s essential ignorance of any 

evidence that animal products and processed foods may have 
some health benefits. For example, a recent review of dairy 
products in the food chain found that high consumption of 
milk and dairy products may protect against coronary heart 
disease, stroke, diabetes, certain cancers, and dementia.4 

These findings come from numerous epidemiological studies 
and are very similar in nature to the evidence that Dr. Greger 
weaves throughout the book.  

Dr. Greger may have also selectively chosen some of his 
evidence. For example, in the chapter titled “How not to die 
from suicidal depression,” he discusses the benefits of anti-
oxidants in extinguishing free radicals, which may play a role 

in the development of depression.1 
Greger’s evidence for the effective-
ness of plant foods in preventing 
depression comes from one study of 
elderly men and women.1 The study 
found that the participants who 
ate tomatoes or tomato products 
daily had half the odds of develop-
ing depression compared to those 
who ate them once a week or less.1 
This sort of evidence may have been 
selected to assist with the success 
of the particular chapter, without 
considering the individual study’s 
limitations. Reliance upon selective 
studies with small sample sizes and 
populations with particular demo-
graphics to make a claim show the 
weakness of the book’s argument 
in certain domains. Additionally, 
Greger’s lack of focus on potential 
benefits of animal products dem-
onstrates his one-sided viewpoint. 
Despite this, the body of scientific 
evidence in support of the effective-

ness of a plant-based diet is so large and well-conveyed by Dr. 
Greger that the book may cause any reader to question their 
own dietary habits.  
 
CONCLUSION

How Not to Die: Discover the Foods Scientifically Proven 
to Prevent and Reverse Disease is a worthwhile read, 

packed with evidence on how a whole food, plant-based diet 
can prevent, treat, and even reverse the top 15 leading causes 
of death in the United States. Dr. Greger’s dietary plan is not 
universally feasible, as cultural, socioeconomic, and medical 
barriers prevent many from consuming a diet based upon 
solely unprocessed, plant-based foods. However, it is hard 
to argue against the science that promotes that an increased 
intake of fruits, vegetables, legumes, and whole grains may 
lead to improved health and increased longevity. In the words 
of Dr. Greger, “You should eat more fruits and vegetables as if 
your life depended on it, because maybe it does.”1  

References for this article can be found at 
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Mediterranean basin,” which prompted decades of research 
into why this diet is so effective.10 There is no definitive answer 
as to why it works, but study after study finds that a Mediter-
ranean diet is associated with decreased risk of type 2 diabe-
tes, metabolic syndrome, heart attack, stroke, cardiovascular 
disease, as well as a lowered overall mortality rate.11

Less publicized are the merits of a traditional South 
Korean diet. Examining creeping rates of obesity and morbid-
ity among the population, the Korean government, nutrition-
ists, and private consultants collaborated to pitch a new diet 
to their people: the diet they grew up eating.12 Straightforward 
yet revolutionarily, the partners found ways to market the tra-
ditional Korean diet as healthy, tasty, and fun to an increas-
ingly modern and globalized population.12 The wild part? It 
worked. A study conducted through the Research Institute of 
Food and Nutritional Sciences at Yonsei University in Seoul 
revealed the “low level of total fat in the overall diet and the 
high intake of fruit and vegetables” contributed to the lower 
rates of obesity and hypertension, in addition to a longer life 
expectancy found throughout the country.13, 14

In an attempt to publish ‘almost-science,’ editorials love 
to highlight the diets and eating patterns of the world’s lon-
gest living. NBC Today shares the secret of the world’s oldest 
woman, Emma Morano, who was born in 1899: eggs.15 Her 
predecessor’s favorite snack? Susannah Mushatt Jones, at age 
116, swore by bacon.16 Bon Appetit shares that Yisrael Kristal, 
the world’s oldest man, slurps down one pickled herring a 
day.17 Other highlights: martinis, oatmeal, sushi, wine, three 
Miller High Lifes and a shot of Johnnie Walker Blue Label 
every day, chicken wings, herbal chutneys, “fruit that ripened 
in sunshine,” and two pounds of chocolate a week.18 These 
quirky and exciting snacks follow no rhyme or reason and 
fly in the face of all of Pollan’s commandments, and that of 
all nutritionists for that matter. But these anecdotes are more 
playful portraits of vivacious centenarians than serious sug-
gestions for readers’ dietary patterns. If you are really inter-
ested in eating your way to longevity, the safer bet is to follow 
a blue-zone diet, not a bacon-heavy one.

There is no simple answer to the question: what do I eat to 
live longer? It would seem the relationship between diet and 
graceful aging is moreso subtle than spontaneous. What can 
be recommended is limiting your calorie intake, loading your 
diet with a variety of fruits and vegetables, focusing on eating 
more seafood, and consuming more plant proteins in place of 
red meat. The blue-zone countries — that handful of nations 
where “people forget to die” — have successfully incorporated 
these habits, and then some, into their daily lives.19 Following 
their behaviors has been seen to reduce a number of health 
risks associated with old age and provides a better chance 
of living life for decades, if not centuries, to come. Continue 
to follow these patterns, but consider what new research 
comes out, and take care to distinguish between fad diets and 
empirically supported nutritional advice. There is not a single 
meal which will ensure longevity, though a pattern of lifestyle 
choices may tack on a few years to your expiration date.

recent obsession with the gluten-free diet. In an article titled 
“Dieting for a Trend” from the Spring 2016 issue of TuftS-
cope, Tufts sophomore Tira Oskoui writes, “unless you have 
celiac disease or a lower-grade sensitivity to wheat, going 
gluten-free can easily lead to a diet lacking essential vitamins, 
minerals, and fiber.”4 Hannah Chenoweth at West Virginia 
University puts it this way: “Cutting gluten out of your diet if 
you don’t have a problem with it is almost like wearing glasses 

with a prescription when you can 
already see. It’s essential for those 
with poor vision, but will make 
those without it dizzy.”5 It never 
hurts to keep an eye on the news, 
but know that a ‘life-prolonging 
wonder compound’ this week 
could very well be ‘the world’s 
most dangerous carcinogen the 
next.’ Be wary of your sources.

The thinking behind some of 
the sounder anti-aging diets is that 
aging resembles a chronic state of 

inflammation (“inflammaging”), so foods that are known to 
reduce or prevent inflammation may help address common 
effects of aging.6 Such recommendations include balancing 
your calorie intake, loading your diet with a variety of fruits 
and vegetables, as well as eating more fish, seafood, and plant 
proteins.7 This approach is a conservative one, synthesizing 
existing research and guidelines to give a straightforward path 
to longevity. While it lacks the wow-factor and sex-appeal of 
some of the other diets on the market, it is grounded in thor-
oughly-tested science.7 And, aging lacks the wow-factor and 
sex-appeal of other life milestones, so perhaps it is fitting.

In his book, In Defense of Food, Michael Pollan, the pro-
lific food writer and activist, defends a more traditionalist 
approach.20 He argues that native diets are better for the body 
(young and old) than a sodium-rich, sugar-laden, heavily 
processed and refined “Western diet.”20 Pollan suggests that 
any and every traditional diet has its merits. This rings espe-
cially true for indigenous diets of the so-called blue zones. 
These are regions of the world where people live significantly 
longer lives.8 Parts of Italy, Japan, California, Costa Rica, 
Greece, and Sweden make up the list.8 Among these native 
cuisines, the Mediterranean diet, in particular, has received a 
fair amount of attention in the last twenty years.9 The “Seven 
Countries’ Study” found “lower rates of mortality and inci-
dence of cardiovascular disease in the countries bordering the 

EDITORIAL

The Expiration Date 
Our Obsession with Food and Aging
Megan Thode

A QUICK GOOGLE SEARCH FOR AN “ANTI-
aging diet” turns up nearly 16 million results in a frac-
tion of a second. Everyone from WebMD to Reboot-

withJoe weighs in to offer foods that fight wrinkles and foods 
that “feed the soul;” foods that give you “baby’s skin;” foods 
that “you should have started eating yesterday;” foods that 
“stop old-age in its tracks;” foods that “reverse time;” and, 
perhaps a touch dramatic, foods that are “HUGE mistakes.” 
Pages and pages of results from all 
corners of the internet populate. 
They recommend everything from 
avocados and red wine to goji ber-
ries and noni juice. Referencing 
Google Trends, queries seem to 
peak every year around January 
1, and Americans perform more 
searches on the topic than people 
from any other country.1

We are hardly the first to seek 
out supplements that ward off 
death. The quest for anti-aging 
foods falls in line with the hunt for a magic pill, a holy water, 
an elixir of life, a philosopher’s stone. The Greeks had ambro-
sia, and now we have açaí bowls.2 It is an alluring myth that 
one meal, one sip, or one bite of something might turn back 
time. But it is just that: a myth.

That is not to say, however, that there is no correlation 
between how a person eats and how their body ages. Just the 
opposite. There are many correlations, though they are not all 
explicit or well-understood. So what can we really say about 
eating before the “expiration date”?

Some turn to the latest research to inform their dietary 
habits. This is a logical and respectable approach, but these 
readers need to consider their sources. The field of nutrition 
science is a fast-paced one; research findings are constantly 
validating and contradicting previous claims. Because food 
is endlessly nuanced and acts in concert with a myriad of 
compounds, enzymes, and pathways within the body, it can 
be tricky to pin down the long-term or big-picture results of 
any one dietary decision. This is why eggs were a staple in the 
70s, a sin in the 90s, and a superfood today.3 It took time for 
researchers to understand the many ways HDL (“good”) and 
LDL (“bad”) cholesterols interact with one another and nutri-
ent groups in the blood stream. The process is not over yet.

This fast-paced assessment and reassessment of the facts 
is crucial to our understanding of nutrition, but it can often 
be misrepresented or hyperbolized in the media. Sometimes 
these legitimate scientific findings evolve into quick-spread-
ing, dangerously oversimplified trends. One example is the 
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NEWS BRIEF 
Excess Cholesterol Levels Implicated in Alzheimer’s 
Kanika Kamal

NEW RESEARCH BY THE HOSPITAL DEL MAR 
Medical Research Institute and Universitat Pom-

peu Fabra has demonstrated the potentially nega-
tive effects of cholesterol on important proteins and 
receptors in the brain. Specifically, the research has 
built on previous studies, which found that cholesterol 
in brain cell membranes can interfere negatively with 
the function of the Adenosine Receptor of brain cells. 
The Adenosine Receptor is a type of G Protein-Cou-
pled Receptor (GPCR) that is very important for signal 
transduction and cell-to-cell communication, espe-
cially between brain cells. Because of their important 
function, the Adenosine Receptors are aptly located 
in the cell membranes. These receptors are involved 
in several crucial physiological processes, such as in 
allowing vision, taste, and smell, in regulating the 
immune response, and in modulating behavior.

In diseases, such as the neurodegenerative dis-
ease Alzheimer’s, there are increased levels of choles-
terol in the cell membrane. This cholesterol can thus 
directly affect the function of the Adenosine Receptor 
and other GPCRs. Originally, it was thought that cho-
lesterol alters the protein’s activity by either changing 
properties of the cell membrane itself or by binding to 
the surface of the protein. These new findings, how-
ever, have demonstrated that cholesterol from the 
brain cell membranes actually binds to the Adenosine 
Receptor’s active site. This discovery has led scien-
tists to further understand the direct effect that high 
cholesterol levels in diseases, like Alzheimer’s, have in 
blocking the Adenosine Receptor’s important func-
tion. They believe the blockage of the receptor could 
be directly related to the disease symptoms exhibited 
by patients. 

Although the exact mechanism by which cho-
lesterol affects the Adenosine Receptor’s activity is 
unknown, this finding opens up new pathways for 
investigation. As this discovery is quite recent, further 
research is needed to definitively prove this relation-
ship. With this new knowledge, however, scientists 
could develop molecules similar to cholesterol in 
order to modulate GPCR activity. Thus, the next logical 
research step is to determine whether cholesterol only 
affects Adenosine Receptors or whether this molecu-
lar mechanism can affect other GPCRs, as well. If so, 
these findings could be a huge step toward under-
standing the mechanism and developing treatments 
for a wide range of neurodegenerative diseases.
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be impacted directly by an increase in HSA limits, the policy 
raises the question of whether or not this increase in disparity 
between the abilities of the poor and the well-off to pay for 
their health care is acceptable. 

The tax breaks that the bill would provide would be 
funded by a tax similar to the ACA’s “Cadillac tax.”14 The most 
expensive 10% of employer-provided insurance plans would 
lose their tax-exempt status, generating additional revenue to 
pay for at least a portion of the proposed tax breaks.14 There 
is a broad consensus among both liberal and conservative 
health care economists that such a tax is wise.5 However, it 
may be politically difficult to implement due to opposition 
from the businesses that would have to pay the tax and unions 
that advocate for employer provision of top-notch health 
insurance plans.

THE POLITICAL PROCESS

As expected, the aformentioned bill was destined to face 
an outright war on its way to becoming legislation. 

Republicans have a majority in the House of Representatives, 
where the bill was proposed, and are to bring it to the Sen-
ate if there is no serious defection. A handful of Republicans 
have come out against the bill, most notably John Kasich, say-
ing that it does not do enough to ensure access to affordable 
health care for all.15 

However, due to President Trump’s professed support 
of the bill and the political pressure from his own party, he 
would almost certainly sign it into law if it were to reach his 
desk.5 Nevertheless, he could face serious criticism for passing 
it. Coupled with the elimination of the individual mandate 
(the requirement, by penalty of an additional tax, for every 
American to have health insurance), the proposed reduc-
tion of Medicaid would increase the number of uninsured 
Americans.12 Therefore, the bill would not provide universal 

tax credits to help people pay for health insurance.7 The tax 
credits would be $2,000 per year for people under 30, scaling 
up to $4,000 per year for people over 60.7 In 2014, between 
taxes and out-of-pocket expenditures, the average American 
spent $5,482 on health care.8 Since the proposed tax credits 
would be based exclusively on age rather than income, sev-
eral ethical questions arise. Is it necessary to provide the poor 
with enough money to receive adequate care? What exactly 
is regarded as adequate care? Much of the discussion upon 
the return of Congress from recess has focused on answer-
ing these questions, as well as addressing what some might 
see as the wastefulness of giving the wealthy tax breaks for 
insurance plans that they would otherwise purchase. With 
no stratification based on income, “unnecessary” tax breaks 
given to the wealthy would be exactly equal to the tax breaks 
we give the poor for their health care.9 In other words, under 
this plan, the more generous we are to the poor, the more we 
“waste” on the rich.9

EXACERBATED INEQUALITY?

Questions of inequality were further intensified by the 
proposed cuts on Medicaid. The proposed law would 

eliminate the ACA’s expansion of Medicaid, which extended 
coverage to people making 138% or less of the federal pov-
erty line (except in the 18 states that opted-out).10 Previously, 
states decided who was eligible for Medicaid coverage, with 
some states offering it only to people making 50% or less of 
the federal poverty line.11 This expansion from as low as 50% 
to 138% was designed to provide for people who were too 
well-off to be eligible for Medicaid but not fortunate enough 
to qualify for marketplace subsidies, which in some states 
were available to only those making 100%-400% of the pov-
erty line.11 While the bill would eliminate the ACA’s exten-
sion of federally funded Medicaid, it would allow for states to 
decide whether to keep it at their own expense.12 

The scale-back of Medicaid and the elimination of income-
based health care subsidies are not the only parts of this bill 
that would disadvantage the less fortunate —  the bolstering 
of HSA limits would likely have the same effect.13 HSAs are 
similar to 401k accounts, in that employees have the option of 
contributing a portion of their paycheck to the account that 
may be matched to a certain extent by their employers.13 In 
the event of a medical expenditure, the employee can access 
the funds in the account.13 While increasing the limits on 
employee contributions to HSAs encourages people to plan 
and save money for medical expenditures, the poor often do 
not make enough money to set a portion aside each month 
and contribute to an HSA.13 Although these people may not 

EDITORIAL

Health Care Policies Under Trump
Jacob Isaacson

THE 2016 PRESIDENTIAL ELECTION WAS SUR-
rounded by emotion and divisiveness that crowded 
out discussions of policy. President Trump also rap-

idly changed his polical stances throughout the election.1 As a 
result, the average citizen had no way of truly knowing what 
policies were likely to be enacted under Trump’s administra-
tion. In order to shed some light on some policies that may 
still emerge over the next four years, this article will discuss 
one of the central proposals of Trump’s campaign: the repeal 
and replacement of the Affordable Care Act (ACA).

THE PROPOSED CHANGES

Republican legislators have attempted to repeal the ACA 
over 60 times since it passed in 2010, six of which were 

vetoed by President Obama.2 President Trump had pledged to 
repeal the legislation and promised to replace it with some-
thing that offers “insurance for everybody” and “much lower 
deductibles” at a lower cost.3,4 A mammoth discrepancy exists 
here between the claims made by President Trump and the 
agenda of Republican legislators. Republican leadership pur-
sues a bill to repeal and replace the ACA, which would fulfill 
none of President Trump’s campaign promises, rendering the 
situation politically difficult.5 The major changes the passage 
of this bill would have on existing laws are:

• The elimination of all taxes created to fund the ACA.
• The elimination of the tax-exempt status of the most 

expensive 10% of employer-provided health insur-
ance plans.

• The elimination of the current tax penalty on people 
who do not have health insurance (i.e. the elimina-
tion of the individual mandate).

• An increase in health savings account (HSA) limits 
from $6,750 to $13,100 per family per year.

• The replacement of income-based health insurance 
subsidies with age-based tax credits.

• Increased limits on Medicaid eligibility.

Simply put, this plan follows through on the Republican 
Party’s promise to completely repeal the ACA and replace 
it with a comprehensive alternative, though it fails to fit 
President Trump’s campaign promise of universal coverage. 
Despite this discrepancy, the bill would purportedly have the 
president’s full support.6 Only time could tell if the bill would 
deliver on the promise to lower deductibles or the amount of 
money people have to pay for health care before their insur-
ance plans kick in.

THE TAX ADJUSTMENTS

The nucleus of the proposal is the replacement of feder-
ally funded health insurance exchanges with simple 

Author contact: Jacob Isaacson is a senior at Tufts University. 
Address correspondence to Jacob.Isaacson@tufts.edu.

References for this article can be found at 
TuftScope.squarespace.com

coverage, as Trump promised in his campaign, and would 
expose him to criticism if he were to sign it. 

Prior to the initial introduction of the bill, Democrats 
seemed more than likely to take on the risk of filibustering. In 
March, the Democrats demonstrated a reflection of the con-
cern relating to the bill’s effect on inequality in this country, 
which is already at an all-time high.16,17 They have also been 
quick to point out that 20 million Americans who gained 
health insurance under the ACA could be kicked off of their 
plans if the proposed bill were enacted.18 

Furthermore, there are concerns that premiums would 
rise if the ACA is repealed. The nonpartisan Congressional 
Budget Office has predicted that repealing the ACA would 
increase health insurance premiums by 20-25% and increase 
the number of uninsured Americans by 32 million by 2026.19 
The biggest concern of all, though, would be whether the tax 
breaks the plan offers would be enough to truly help those 
who need it. 

CONCLUSION

However, these sentiments are very subject to change, 
even throughout the bill’s journey through the floors of 

the legislative chambers. The new plan maintains the popular 
ACA provisions for children to stay on their parents’ insur-
ance plans until age 26 and for insurance companies to be 
barred from discriminating based on preexisting condi-
tions.5 The good news is that both houses of Congress will 
be on recess from May 29th to June 2nd of 2017. If you have 
a strong opinion either way on this or any other proposed 
bills throughout this presidency, you can go to a town hall to 
have a discussion with your representatives about how you 
feel bills may impact you and the people of the United States.

Image Source: Wikimedia Commons
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data reveals information on centers that exclude 
cycles in women over age 38 and thus can show a 
19.9% increase in the reported pregnancy rates.7

The medical community needs to determine 
the best medical practice for performing IVF pro-
cedures. The highest IVF birth rates are associated 
with blastocyst stage transfer.15 Embryos can be 
cultured for up to six days until they become blas-
tocysts.15 At this stage, it may be easier to select 
the best quality embryo or fresh donor ovary 
cell (oocyte), especially when the mother’s age 
is relatively high.15 Even with donor oocytes, live 
birth rates are higher for fresh embryos than for 
thawed embryos.15 Differences in patient age can 
have various effects on IVF and may require dif-
ferential treatment patterns. For patients younger 
than 39 years or for those with previous pregnan-
cies, there must be stricter selection criteria for blastocysts.8

Additionally, embryology labs do not have a standard 
model of cryopreservation, which is the use of very low tem-
peratures to preserve structurally intact living cells and tis-
sues.7 This is because the procedures these labs perform are 
not meant to be diagnostic and, therefore, do not need cer-
tification under the Clinical Laboratory Improvement Act.7 
Allied services for embryo selection and preservation, such as 
genetic diagnosis and cryopreservation, should be enhanced, 
and as the guideline based IVF success rates improve, those 
rates need to be reported.

PROFESSIONAL AND PATIENT EDUCATION

The ASRM guidelines for the number of embryos recom-
mended for transfer need to be adopted by medical pro-

fessionals as a standard of care. The guidelines, if not followed, 
need to be reportable and linked to losing medical licenses 
for IVF specialists. It can be argued that difficulties arise for 
patients in directly reporting such signs, as the accreditation 
and testing process would need to be conducted by an ASRM 
board such that they can accredit only those IVF clinics that 
follow the guidelines. A systematic reporting and review pro-
cess would avoid the increase of medical carelessness with 
respect to IVF. Labs that specialize in embryology should be 
certified under the Clinical Laboratory Improvement Act to 
increase their surveillance. Additionally, health care profes-
sionals need to be given continuing education on maternal 
and pediatric risks of multiple gestation, as well as on the ben-
efits of single embryo transfer, in order to develop strategies 
that empower their patients to make healthy choices. 

Since a huge part of the issue is the patient desire for mul-
tiple embryo transfer, a part of the suggestion also focuses 
on increasing patient awareness. Patients who elect multiple 
embryo transfers tend to be older and believe that double 
or multiple transfers will both increase their chances of live 
births and reduce their financial involvement with the treat-
ment.8 Even patients who want a single child believe that their 
chances will increase with a two-embryo transfer rather than 
a single embryo transfer.16 Newton et al. conducted a study 
demonstrating that women were not initially aware of the 
risks and complications associated with multiple pregnancies, 

for IVF mothers delivering one or two children was estimated 
at $2,339 per delivery, whereas in triplet and quadruplet preg-
nancies, the cost of NICU stays per delivery was $175,039.3 
The costs associated with multiple births are eight to nine 
times the cost of single or twin births.9 

The risks of multiple gestations are not new to the medi-
cal community. Yet, the wishes of patients tend to take pre-
cedence; about 40% of them desire multiple gestations and 
births due to a lack of knowledge, insurance coverage, or long 
periods of infertility.8 Only 2% of women rated single embryo 
transfer as their best option, while 57% rated double embryo 
transfer as “ideal.”11 A prime example of this is the case of the 
“Octomom” who delivered eight children via IVF transfer.12 
All her children were born at 31 weeks, and they were at high 
risk of disabilities and cerebral palsy that could not be cared 
for due to financial restraints.12 The cost of caring for these 
children falls not only on already financially strung out par-
ents but also the nation’s state and private insurances. In 2000, 
of approximately $10 billion spent on hospital care for new-
borns, the majority of that money was spent on only a small 
fraction of infants delivered before 37 weeks.12

MEDICAL REGULATION

This in mind, the question then becomes: why are med-
cal professionals and IVF clinics not taking serious 

actions against multiple gestations? In 1994, the American 
Society for Reproductive Medicine (ASRM) Ethics Commit-
tee made recommendations to limit multiple pregnancies by 
specifying an ideal number of embryos to transfer based on a 
woman’s age.13 The specification included a two embryo limit 
for a healthy woman under the age of 35 and a one embryo 
limit for someone who has previously given birth via IVF.13 
Additionally, these services can be denied with enough evi-
dence that the patient will not be able to take adequate care 
of the children.2 However, these are simply guidelines, and 
there is no central certification board to ensure these rules 
are followed by IVF clinics. Physicians, in fact, are faced with 
a great deal competitive pressure to transfer large numbers of 
embryos, not only to satisfy out-of-pocket patients, but also 
to maintain a competitive standing in publicly reported preg-
nancy rates.14 Patients often use pregnancy rates published 
in the Society for Assisted Reproductive Technology (SART) 
and Centers for Disease Control and Prevention (CDC) 
databases to choose where to seek treatment, often without 
examining embryo transferred rates and multiple rates.14 The 
reporting systems are further confusing, as some SART/CDC 

EDITORIAL

Managing Multiple Embryo Gestation
Medical and State Policy
Shikha Chandarana

INFERTILITY IS A RISING PROBLEM IN THE 
United States. Nearly 12% of the population deals with 
problems related to this issue.1 Fewer than 50% of U.S. 

women who are infertile receive medical services.1 The most 
cited reason for the lack of access to infertility services is the 
selective insurance coverage for those who elect to get infer-
tility treatments and the high cost of out of pocket payments. 
Unfortunately, there is also the matter of the problematic 
practices of Alternative Reproductive Technologies (ART), 
which are currently without proper reporting and account-
ability.2 In Vitro Fertilization (IVF) is a largely successful 
form of ART, with about 52,000 births from 152,000 cycles in 
2005.2 The average estimated cost of an IVF cycle is between 
$8,000 and $10,500 according to several regional IVF clinics 
in the U.S.3 This high cost of IVF treatment without external 
aid from insurance companies or the state leads families to 
make medically unsafe decisions regarding their treatment.

DECONSTRUCTING THE PROBLEM

It has been proven that multiple embryo transfer is a ques-
tionable and unsafe practice. It involves the transfer of 

more than one or two embryos into an infertile woman to 
increase the chances of a live birth.4 Multiple embryo transfer 
is thought to be a surefire way to ensure a live birth and avoid 
the financial strains of multiple cycles.4 The concept of mul-
tiple embryos leading to at least one live birth is an antiquated 
one because the progress in IVF technology has increased the 
success rate of embryo transfers.5 In fact, there is a dispropor-
tional number of multiple order births and pre-term births in 
the country associated with IVF and ART, when compared 
to the national averages.5 The national average for embryos 
transferred was 2.1 among women aged 35 years underging 
IVF, and about 32% of the infants born with assisted repro-
ductive technologies in 2009 were pre-term, compared to 
about 8% of pre-term births in the general US population; the 
twin rate was 43.7%, compared with 3.3% in the general US 
population.6 Similarly, babies born from assisted reproduc-
tive technologies contributed to 34.4% of all triplets or higher 
order multiple births in the population, but only 1.4% of all 
infants born in the USA were conceived using ART. 7

Multiple births lead to significant risks for both mothers 
and children. These risks include increased maternal mor-
bidity and mortality, depression and mental stress, and fetal 
mortality and morbidity from cerebral palsy and pulmonary 
and ocular damage.8 The effects of these fetal conditions are 
long-lasting and can lead to childhood and adulthood disabil-
ities for children.8 The cost of medical issues in these families 
persists after IVF treatments due to pre-term birth complica-
tions. The cost of Neonatal Intensive Care Unit (NICU) stays 
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but when they were given this information, they expressed a 
reduced preference for twin pregnancy.11 After receiving risk 
information, the percentage of women who characterized sin-
gle embryo transfer as “extremely” or “very” desirable slightly 
exceeded those who favored double embryo transfer.11 Each 
patient requesting IVF treatment should be informed about 
the pros and cons of the procedure by a medical professional. 
Patient counseling by an IVF specialist should be mandated 
ASRM guidelines. 

A risk-pooling model, similar to the model adopted by 
Belgiu,  can be recreated in the US within various IVF clinics 
and hospitals in order to create a patient community-based 
program.8 In this model, the patients “share” the financial 
risk; they pay a higher fee for all of the professional services 
if they have a child from their first IVF cycle than they would 
if they are not successful at first.8 The financial risk shifts to 
the clinic, since the patients do not pay an additional fee for 
subsequent cycles.8 If the results are ultimately unsuccessful 
or the patients voluntarily stop at any time, they must be given 
a full refund.8 Thus, from the start of their treatments, patients 
are comforted by the knowledge that their costs are capped, 
and, ultimately, they will either have a child or have their pay-
ment refunded.8 This shared risk program will reduce the psy-
chological and economic pressures that lead patients to risk 
multiple gestations.17 Every IVF clinic and hospital should 
have an opt-in method for the shared risk program for a lower 
cost than that of multiple gestation. 

INSURANCE

Laws cannot be made to limit reproduction. Such a law that 
restricts birth based on perceived health and the parent’s 

ability to care for the child can be easily construed as classist.2 
A woman must maintain the right to freely decide the number 
and spacing of her children.2 Thus, the best way to prevent 
risky health behaviors that result from high costs and lack of 
coverage is to provide coverage for ART and IVF treatments. 

One of the most commonly cited reasons against IVF cov-
erage is that it is experimental and not medically necessary.19 
It is true that infertility will not directly harm a patient, but 
this assumption belittles its societal consequences. A study 
of infertile couples found that 50 percent of women and 15 

Embryo Used for IVF
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percent of men rated infertility as “the most upsetting expe-
rience of their lives”.18 Another study compared the psycho-
logical symptoms of infertile women with those of patients 
with other chronic medical conditions and found that infer-
tile women had equivalent symptom severity relative to those 
with other serious chronic conditions.18

Insurance provisions for ART will lower the appeal of 
multiple births and result in less related risks for mothers 
and infants. A study demonstrated that patients younger than 
36 years of age who underwent IVF in states with mandated 
insurance coverage for ART were found to transfer fewer 
embryos than did patients in states without mandated cover-
age.21 This provision would additionally help solve the issues 
presented in the ART and IVF industry by creating a “watch-
dog” effect on providers in order to prevent them from ignor-
ing the ASRM guidelines. Finally, insurance providers would 
also increase access for those patients who would have not 
been able to originally afford treatment, and it would attract 
more patients to plans that cover IVF and other ART treat-
ment. The ACA does not have infertility listed as one of its ten 
mandated coverage items, but the ACA improves the afford-
ability of infertility if covered by an insurance company, by 
prohibiting insurers from considering gender when setting 
premiums, eliminating lifetime caps on insurance reimburse-
ments, and eliminating pre-existing condition exceptions.1 

Insurance providers must already pay a large amount for 
maternal and long term care of multiple IVF related pre-term 
births. These costs far exceed the costs of covering ART.8 In 
fact, enrolling consumers of infertility healthcare would aid 
in increasing profits for insurance companies in the long 
term since individuals seeking ART tend to be relatively 
young, have higher incomes, and are more likely to have at 
least a four year college degree — all factors that correlate 
with improved health.1 This long-term retention of patients 
should be an incentive for companies as they are enrolling 
healthy individuals who will utilize infertility care.1 Coverage 
will provide insurance companies with a bargaining chip to 
insure both quality and affordability of the service. 

CONCLUSION

Overall, the issues of multiple gestations can be divided 
into those of medical regulation and insurance coverage. 

The lack of medical regulation on the number of transferred 

embryos and the need for families to use their money effi-
ciently is the first layer of the issue at hand. The concern of 
public coverage also plays a vital role in ethically and finan-
cially managing multiple embryo gestation. States that have 
increased coverage of IVF and ART have fewer issues of mul-
tiple gestation and lower associated costs. This underscores  
the fact that increased coverage may be the simple, yet effec-
tive, solution to a problem that costs the healthcare system 
millions of dollars annually. 

The issue of multiple gestations can be easily managed by 
a concerted effort on the part of healthcare providers, insur-
ance companies, and state-mandated coverage. Policy recom-
mendations are as follows:

• Enforce ASRM guidelines in clinics through an 
accountability system of inspections and insurance 
company surveillance. The failure to comply should 
lead to lack of accreditation and license revocation. 

• Form a centralized licensing board with the efforts of 
ASRM, CDC and SART to identify and accredit only 
those healthcare providers who work under ethical  
guidelines. 

• Increasing patient education regarding multiple ges-
tation risks by mandatory counseling by IVF special-
ists, health managers or psychological counselors as 
necessary. 

• Create a risk-pool model that leads to a reduction in 
costs and an increase in patient involvement in care. 

• Increase state-mandated coverage in all 50 states to 
reduce multiple embryo transfer pressures faced by 
families with economic concerns. 

• Negotiate provider agreements with private insur-
ance companies to reduce cost for increased and 
more efficient payments.

• Promote the use of non-IVF methods of ART before 
IVF in order to reduce costs and increase option 
accessibility.

These changes to policies and practices would help 
increase access to IVF services, manage the problems related 
to multiple gestations and births, and improve the role of 
insurance companies in this context.
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decisions that reflect their patients’ personal wishes and val-
ues.3,4 This personalized care increases patient satisfaction 
and overall health care quality while simultaneously curbing 
the costs of unnecessary and unwanted treatments.3,4

Although the art of practicing medicine is always reward-
ing, many PCPs feel overwhelmed and unhappy. The aver-
age panel size, or total number of patients, for a PCP is 2,300 
patients.5 According to the Annals of Family Medicine, it 
is estimated that a panel of 2,500 patients requires a PCP 
to spend 21.7 hours per day in order to provide all recom-
mended care.5 Researchers at Duke University have made a 
similar estimate. Given the typical panel size and the current 
guidelines for care, Duke researchers have determined that 
a PCP should spend 22.6 hours per day delivering care: 7.4 

hours on preventive care, 
10.6 hours on chronic dis-
ease management, and 4.6 
hours on acute illness care.1 
In other words, the aver-
age PCP is overworked by 
his or her panel size. PCPs 
have overbooked sched-
ules, often allotting only 
15 minutes per patient.6 As 
a result of having to see so 
many patients so quickly, 
PCPs have reported feel-

ing worried about failing to make diagnoses, misdiagnosing, 
mistreating, and making other mistakes that may jeopardize 
their patients.6 This is especially true when PCPs see high-risk 
patients, elderly patients, and new patients. Unfortunately, the 
ACA has exacerbated this problem.1 More people have been 
offered coverage, but there has been no increase in the num-
ber of PCPs who can treat these new beneficiaries.1 In addi-
tion to overly large patient loads, PCPs are too busy complet-
ing paperwork, managing electronic health records, calling 
and emailing patients, and communicating with insurance 
companies.1 This substantial volume of office tasks interferes 
with a PCP’s ability to practice medicine.

THE PRIMARY CARE CRISIS

P rimary Care Progress, a non-profit and interprofes-
sional organization dedicated to revitalizing the field of 

primary care and raising awareness of the primary care cri-
sis in the U.S., describes the problem as one of both supply 
and demand.2 The demand for primary care is increasing as 

“As the U.S. health care system 
works to improve the quality of 
health care that it delivers and 

make such health care more afford-
able, it is important to consider pri-
mary care as part of the solution.”

ORIGINAL ARTICLE

Primary Care Physicians 
A Prescription for the U.S. Health Care System
Rachel Burd

WHEN CONSIDERING HOW TO IMPROVE 
our country’s health care system, there is a ten-
dency to depend on policy to implement change 

and expedite progress. The United States government has 
expanded insurance coverage through various public pro-
grams, including Medicare, Medicaid, and the State Children’s 
Health Insurance Plan (CHIP).1 In addition, the government 
ensures that patients’ health information is kept private under 
the Health Insurance Portability and Accountability Act 
(HIPAA).1 The most recent major health care policy was the 
Patient Protection and Affordable Care Act (ACA), which 
incentivizes employers to provide insurance to their employ-
ees, extends eligibility to existing public programs, and sup-
ports citizens with preexisting conditions.1 Although the gov-
ernment plays a significant 
role in shaping health care 
through various policies, 
legislation can only accom-
plish so much. There exists 
a social dimension that 
must be addressed in order 
to fully combat the prob-
lems at hand.  

Often referred to as the 
“primary care crisis,” one of 
the largest issues in the U.S. 
health care system is the 
shortage of primary care physicians (PCPs).1,2 PCPs are the 
skeleton of the health care system, and the lack of primary 
care delivery results in poor health outcomes and greater 
health care costs.3 The reasons for the deficit of PCPs are iden-
tifiable, and various solutions have been proposed. As the U.S. 
health care system works to improve the quality of health care 
that it delivers and make such health care more affordable, it 
is important to consider primary care as part of the solution.   

THE PRIMARY CARE PHYSICIAN

PCPs, also known as internists and general practitioners, 
are the first point of contact for undiagnosed patients.3 

As trained diagnosticians, these doctors streamline their 
patients’ experience with the health care system by provid-
ing comprehensive and continuous care for the whole patient 
while also coordinating their health care across other fields 
and services.3,4 PCPs uphold the maxim, “an ounce of pre-
vention is worth a pound of cure.”3,4 They practice preven-
tative medicine and chronic disease care, which decrease 
the patients’ chances for developing life-threatening condi-
tions.3,4 Additionally, patients have close relationships with 
their PCPs, which allow for the general practitioners to make 
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the U.S. population grows and lives longer, and the supply of 
primary care is decreasing as medical schools produce fewer 
and fewer PCPs.2 One reason that fewer medical students are 
choosing to be primary care physicians is medical education 
debt.1 Because PCPs are paid less than specialists, medical 
students who are eager to quickly pay off their debt are incen-
tivized to specialize. In fact, many of the services that PCPs 
provide are not reimbursed.4 These services include calling 
and emailing patients and specialists, providing long-term 
healthcare management services like behavioral and nutrition 
counseling, and staying up-to-date with the latest literature.4 

Furthermore, medical students refrain from the current chal-
lenges of practicing primary care, like large panel sizes and 
voluminous paperwork.4 The landscape of primary care has 
dramatically changed over time, as the percentage of physi-
cians who practice primary care in the U.S. has decreased 
from 50% in the 1950s to 30% today.2,4 As a result, one in five 
U.S. patients inappropriately uses the emergency room, and, 
for some medical conditions, nearly half of patients are not 
receiving the recommended, evidence-based care that a PCP 
intends to provide.2,4

The ramifications of the primary care crisis are grave and 
widespread. Primary care is an essential component of qual-
ity healthcare, and the shortage of PCPs translates to a lack 
of access to PCPs, regardless of a patient’s insurance status. 
Because PCPs practice preventative medicine, lack of primary 
care can lead to the development of conditions that could 
have otherwise been avoided.4 During annual physical exams, 
PCPs can check for various health problems, like cardiac 

issues and cancer, even if the patient is not symptomatic. The 
PCP can be even more proactive if the patient has a docu-
mented family history of certain conditions or is known to be 
prone to developing specific health problems. If the patient 
suffers from a chronic disease such as diabetes, the PCP can 
help to manage the symptoms and prevent complications that 
can arise from such chronic diseases. According to the Ameri-
can Academy of Family Physicians, an increase of one PCP 
per 10,000 patients has been shown to lead to a 5.0% decrease 
in outpatient visits, a 5.5% decrease in inpatient admissions, a 
10.9% decrease in emergency room visits, and a 7.2% decrease 
in surgeries.7 In general, geographic areas with higher ratios 
of PCPs to population have been shown to have lower total 
healthcare costs than other areas, and areas that have higher 
numbers of specialists have been shown to deliver poorer care 
and spend more money on healthcare.1 It is clear that pre-
ventative medicine, early diagnoses, and chronic disease man-
agement — all of which are provided by PCPs — yield better 
health outcomes and lower health care spending.

SOLUTIONS TO THE PRIMARY CARE CRISIS

The primary care crisis is currently being addressed from 
various angles. For example, PCPs often work with Nurse 

Practitioners (NPs) and Physician Assistants (PAs) in a pri-
mary care team.1,2,4 NPs and PAs have been helping to fill the  
gap, as these providers perform many of the same services as 
PCPs.1,2,4 As a result, primary care has become more accessible 
through this team-based approach.1,2,4    

A modified model of reimbursement may incentivize 

specifically focus on producing PCPs.1 One example of such 
medical school programs is the Texas Tech Family Medicine 
Accelerated Track.1 Because medical school typically requires 
four years and is quite expensive, programs that exclusively 
prepare students for a career in primary care, which can be 
completed more quickly and cheaply than traditional pro-
grams, may be more appealing.1  

CONCLUSION

One of the most effective remedies to many of the great-
est issues in the U.S. health care system is apolitical in 

nature. Political viewpoints aside, the consensus is that an 
increase in the number of PCPs who practice medicine in the 
U.S. would greatly benefit our health care system. In general, 
access to primary care keeps patients healthier and out of the 
hospital. The large panel sizes, extensive paperwork, and con-
troversial payment systems are some of the factors of practic-
ing primary care that can be addressed in order to incentiv-
ize new physicians to become PCPs. It is important that new 
physicians recognize the rewards of practicing primary care, 
such as creating close, long-term relationships with patients, 
and are not blinded by the challenging features of the field. If 
PCPs have a greater presence in our health care system, the 
quality of health care will improve and the cost of health care  
will surely will decrease.

students and physicians to pursue primary care.1,4 The cur-
rent fee-for-service (FFS) billing system creates an incentive 
for doctors to be more productive, but there are services that 
PCPs provide for which they are not compensated.4 These 
services include behavioral and nutritional counseling, corre-
spondence with patients and specialists, and researching the 
latest treatments.4 Current FFS billing codes do not assign rel-
ative value units (RVUs) to these services, despite the fact that 
this work promotes the patient’s trust in the PCP and is part 
of the physician’s ethical obligation to the patient.4 A more 
generous FFS billing system — one that would reimburse all 
services provided — would greatly incentivize the field of 
primary care.4 However, some reject the FFS system entirely 
and prefer a comprehensive payment system.4 Under a com-
prehensive payment system, PCPs are paid a risk-adjusted 
fixed fee-for-patient for all of the services that they provide.4 
This system potentially prompts PCPs to provide more care 
to sicker patients, as opposed to providing more care to a 
healthier patient panel.4 

Medical school debt is known to perpetuate the primary 
care crisis.1,4 The National Health Service Corps (NHSC), a 
federal government program that is part of the U.S. Depart-
ment of Health and Human Services, offers loan forgiveness 
to medical students.4,8 The NHSC Loan Repayment Program 
provides doctors with up to $50,000 of loan forgiveness for two 
years of primary care service, and doctors can choose to work 
longer for additional loan repayment support.4,8 Another way 
in which medical debt can be reduced is through the estab-
lishment of more three-year medical school programs that 
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below federal and professional standards, and it typi-
cally ignores specific individual needs.1 It is common 
for correctional facilities to deny women proper pre-
natal examinations and nutrition, as well as to require 
pregnant inmates to continue the same strenuous work 
activities as their non-pregnant counterparts.5 Delayed 
medical care and difficult physical labor can result in 
miscarriages, births of developmentally delayed infants, 
and poor health outcomes for the mother.5 In fact, one 
California jail has an infant mortality rate that is 50 
times greater than that of the general state population.5 
One particularly striking example of inappropriate pre-
natal care is the continued requirement of many facilities to 
use shackles on pregnant women when transporting them to 
hospitals and even during delivery.1 38% of State Departments 
of Corrections permit the use of these harsh restraints, which 
include belly chains, leg irons, belts, and handcuffs, regard-
less of the individual woman’s history of violence or escape 
attempts.1 In addition to the clearly dehumanizing nature and 
psychological trauma of giving birth in shackles, the practice 
can lead to serious physical damage, such as decreased flow of 
oxygen to the fetus and delayed emergency caesarean section 
that can cause permanent brain damage to the baby.1 Such 
inadequate prenatal care effectively denies women the right 
to procreative choice because their health outcomes, as well as 
those of their babies, are removed from their control.

INFANT AND MATERNAL OUTCOMES

In addition to poor health outcomes directly related to inad-
equate prenatal care in correctional facilities, infant and 

maternal outcomes for incarcerated 
women are also highly connected to 
their social positions. Approximately 
70% of women in prisons are single 
mothers, and imprisonment essen-
tially terminates parental rights.1,5 
When judges determine child cus-
tody, their role to decide the “best 
interests of the child” leaves much 
open to interpretation and personal bias.5 Their children 
often enter the foster care system on the sole grounds of their 
mother’s incarceration, and these children are more likely to 
exhibit distressed behavioral symptoms, such as emotional 
issues, learning difficulties, discipline problems, aggressive-
ness, and hyperactivity.1 In essence, prison policies that result 
in mother-child separation serve to needlessly punish inno-
cent children and can result in lifelong damage.1

The long-term effects of incarceration and policies regard-
ing mothers in prison also unjustly harm women in correc-
tional facilities. Many aspects of incarceration are dehuman-
izing, but arguably the most severe is the denial of the right 
to create and preserve a safe and healthy family. About half of 
states in the U.S. terminate parental rights once a custodial 
parent is incarcerated, and others consider “physical separa-
tion” reason enough to terminate these rights.1 Perhaps this is 
due to the uncomfortable contradiction in societal images of 
mothers and of incarcerated people. Motherhood is a deeply 
emotional, personal, and human subject, but U.S. society 

disproportionately impact women of color. In particular, 
Black women are over seven times more likely to be incarcer-
ated than are White women, and many enter prison from posi-
tions and histories of poverty, poor education, and trauma.3 

Many states have larger budgets for correctional facilities 
than for healthcare or education, and low-income women of 
color are most adversely affected by this imbalanced funding.3 
Thus, when they return to their communities, they face poor 
employment prospects, inadequate healthcare, poverty, rac-
ism, and stigma, which creates a negative cycle.3 These inequi-
ties affect mothers most severely because they must maintain 
parental responsibilities and often fight custody battles that 
further propagate cycles leading to high rates of recidivism.3 

ACCESS TO ABORTION SERVICES

Despite the Eighth and Fourteenth Amendments guar-
anteeing adequate healthcare and the continuation of 

the right to choose an abortion in prison, the accessibility 
of abortion services in correctional facilities must improve 
before all incarcerated women will truly maintain these basic 
rights. In some prisons, non-medically necessary abortions 
are considered ‘elective’ procedures and thus are not suffi-
ciently provided.7 In addition, inefficient and unspecific poli-
cies can turn a medically uncomplicated abortion procedure 
into a lengthy legal process that results in a later-term abor-
tion.7 In a 2009 survey of clinicians in correctional facilities, 
many stated that inmates could obtain elective abortions, but 
transportation and arrangement of appointments were more 
vaguely defined.7 Though the National Commission on Cor-
rectional Health Care has published standards that require 
correctional health facilities to provide counseling and assis-
tance to pregnant women, it gives no specific instructions 
about abortion access, other than a recommendation that 
facilities draft their own policies.7 This ambiguity creates a 
lack of accountability and results in unequal access to abor-
tion services for women in correctional facilities.

ACCESS TO PRENATAL CARE 

For incarcerated women who choose to carry their preg-
nancies to term, access to high-quality prenatal care is 

crucial for the health of both mother and child. As with abor-
tion services, prenatal care is often not explicitly outlined in 
prison policies.1 Inadequate policies lead to inadequate care, 
and in practice, poor prenatal care prevents many incarcerated 
women from keeping their pregnancies or results in unhealthy 
births.5 The healthcare provided to pregnant women falls 
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Pregnant in Prison 
Reproductive Rights of Women in Correctional Facilities
Tira Oskoui

IN THE UNITED STATES, ACCESS TO HEALTH 
services, the ability to choose one’s own healthcare, and 
the opportunity to create and maintain a family are all 

considered fundamental human rights. The Eighth Amend-
ment, which forbids cruel or unusual punishment, requires 
adequate health services in correctional facilities, and the 
Fourteenth Amendment indicates that incarcerated people 
maintain their right to conceive and raise children.1 How-
ever, incarcerated women often lose these basic constitutional 
rights, creating reproductive health disparities and injustices 
with impacts that extend far beyond prison walls. The rapidly 
growing U.S. female prison population, which increased 500 
percent between 1980 to 1995, intensifies these problems.1 

In 2015, 2.24 million women were arrested in the U.S., and 
though more men are incarcerated, the female prison popula-
tion has increased at almost twice the male rate.2,3 Many of 
these women are pregnant, and the majority are mothers.1,4 

The reproductive health issues faced by pregnant women 
and mothers in U.S. correctional facilities are manifold; this 
examination of access to abortion services, prenatal care, and 
outcomes for inmate mothers and their children illustrates 
that national prison policy must change so that incarceration 
does not impact an individual’s fundamental right to control 
and care for their own reproductive health.

STATE OF WOMEN IN U.S. CORRECTIONAL FACILITIES

Incarcerated women often belong to demographic groups 
most in need of reproductive health services, which ampli-

fies the urgency to improve healthcare in correctional facili-
ties. While the general U.S. population has an unplanned 
pregnancy rate of around 49%, this rate has reached 83.6 % 
for incarcerated women.4 About 80% of women already have 
a child when they enter prison, and approximately 10% of 
women in correctional facilities are pregnant at any given 
point in time.1,4 Nearly 2000 babies are born to prisoners 
each year, and more of these births are high risk and have 
poor infant outcomes compared to the general population.1 
Despite these worse outcomes, there is a history of incarcerat-
ing pregnant women to “protect” their fetuses.5 A pregnant 
woman’s use of alcohol or illicit drugs during pregnancy can 
put her on trial for posing a danger to her fetus.6 Judges, some 
of whom carry personal biases and values that may not reflect 
medical reality, are then granted the power to detain these 
women, which violates the women’s bodily integrity and 
essentially reduces them to “fetal containers.”6 Though these 
decisions are often branded as helping the woman and her 
unborn child, once in correctional facilities, only about 10% 
of drug-abusing women receive treatment.3

All of these reproductive health issues and injustices 
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tends to objectify prisoners and lower their status of human-
ity.5 Many decisions regarding pregnant women and mothers 
in correctional facilities, including the incarceration of preg-
nant women who use drugs and the termination of parental 
rights, are made under the pretense of protecting fetal and 
child rights and health.6 However, this only preserves out-
dated and incorrect notions of “the good and proper mother” 
with state-enforced standards of which women can freely 
reproduce and make their own family decisions.6 

CONCLUSION AND FUTURE DIRECTIONS

In summary, incarcerated pregnant women and mothers in 
the U.S. face a variety of reproductive health issues in cor-

rectional facilities. Many of these women are at high risk for 
unplanned pregnancy, despite their incarcerated status, and 
correctional facilities have a unique opportunity to provide 
medical care to a large population of disenfranchised women.4 

In one survey of female inmates, only 57.5 percent believed 
that they would have a healthcare 
provider after release; therefore, it 
is necessary that any reproductive 
healthcare in prisons includes assis-
tance in accessing ongoing care.8

Some prisons have already imple-
mented progressive women’s health 
programs that often include com-
mon characteristics, such as pre- and 

post-release care; integration of drug treatment, healthcare, 
and employment training; and multi-level approaches with 
partnerships between correctional and public health agen-
cies.3 These tend to address ‘upstream’ social determinants of 
health; they focus on reducing the number of women entering 
the criminal justice system via improving economic oppor-
tunities and emphasizing rehabilitation rather than punish-
ment.3 For mothers and pregnant women in prison, providing 
nursery programs, halfway houses, optimal prenatal care, and 
eliminating shackling practices benefits women and prevents 
poor child outcomes in order to result in improved welfare of 
the greater community.1 Overall, the best outcomes for preg-
nant women and mothers would be achieved if incarceration 
rates decreased and if both medical and social services in cor-
rectional facilities improved such that all women truly main-
tain the fundamental human right to health.

Image Source: Wikimedia Commons

“One California jail has an 
infant mortality rate that is 50 
times greater than that of the 

general state population.”
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well.10 The general public has often held an unfavorable 
view of refugees in the U.S. over the decades.7 Cur-
rently, 54% of Americans oppose the idea of refugee 
resettlement in the U.S.7 Negative social environments 
detract from protective factors, which promote overall 
health in communities.9 

Physical health problems are also prominent in 
refugee populations. Similarly to immigrants, refu-
gees tend to be in better physical shape than the gen-
eral U.S. population prior to their arrival.10 However, 
largely due to major dietary changes, lack of knowl-
edge on proper nutrition, and physical inactivity, refu-
gees tend to develop chronic conditions at high rates.11 
These include type 2 diabetes, heart disease, obesity, 
and cancer.10 Decreased rates of vaccinations in refu-
gee populations predictably lead to a considerably 
high rate of vaccine-preventable infectious diseases, as well.12 
Finally, refugees with disabilities often struggle to have the 
needs of their disability met.13 This is often a result of refu-
gees being unaware of their disability rights and of cultural 
incompetency on the part of refugee service providers.13 Alto-
gether, these general trends illustrate that the health needs of 
the refugee population are not adequately met. 

REFUGEE HEALTH POLICY LIMITATIONS

One of the issues in caring for the health of refugee popula-
tions is the current Center for Disease Control and Pre-

vention (CDC) guidelines for screening refugees. As shown in 
a recent large-scale, multi-state profile of refugee children in 
the U.S., the prevalence of different health issues varied based 
on the refugee’s country of origin.14 This diversity illustrates 
how current CDC screening guidelines for refugees are lack-
ing in proper recommendations for the appropriate diseases, 
such as TB, anemia, and elevated blood-lead levels, which are 
common in refugees.14 This is important because these guide-
lines inform physicians who care for refugee populations and 
potentially non-refugee immigrant populations, as well.14 
The lack of proper screenings and follow-ups within the first 
90 days also increases the chance of untreated physical and 
mental conditions.15 The shortcomings of the CDC guidelines 
demonstrate a need for a more robust database with country, 
age, and gender-specific health data to reflect population-spe-
cific disease risks and support continuous healthcare. 

Additionally, the rate of medically uninsured persons 
is high in refugee populations. The Affordable Care Act 
expanded Medicare coverage; however, a general lack of 
knowledge on refugee eligibility for health insurance contrib-
utes to such a high rate.16 For example, 25% of Iraqi refugees 
lack insurance, compared to the mere 9% of nation’s popu-
lation that is medically uninsured.16 Additionally, the expan-
sion of Medicare was not equitable, as not all states opted-
in.16 These states are home to 44% of the refugees in the U.S., 
which means those who are eligible for health insurance can-
not receive it.16 The need for insurance is particularly high 
for refugees, since they suffer from a considerable burden of 
chronic diseases and mental disorders.

Lastly, health promotion policies are lacking for refugees. 
The Refugee Health Promotion Program was implemented 

20th century, refugees were predominately of European ori-
gin.7 Thus, the refugee population in the U.S. is very diverse 
and tends to vary in ethnographic origin over time, posing 
cultural and linguistic barriers to settling refugees.

Additionally, the resettlement process distributes refugees 
to areas all throughout the U.S., which may result in a num-
ber of issues stemming from these differing environments.7 
California, Texas, and New York took in nearly 25% of all 
refugees last year.7 Thus, in addition to their diverse ethnic 
backgrounds, refugees are resettled in diverse environments 
and communities, which present additional challenges to 
policy interventions that can effectively and efficiently meet 
the needs of the various refugee populations throughout the 
country. The process of acclimating to a new society may 
have varying effects on social life, climate, access to food, 
job opportunities, and quality of education, amongst other 
health-related variables.10

REFUGEE SUPPORT DURING RESETTLEMENT

Following refugees being admitted into the country, the 
Refugee Processing Center works with private non-profit 

refugee assistance agencies (referred to as VOLAGs) to help 
new refugees settle in.6 VOLAGs assist with nearly any task 
related to the settlement refugees, including arranging for 
basic necessities such as food, housing, clothing, and medical 
care.6 Refugees are typically given a travel loan and are pro-
vided with $1000, English language training, and assistance 
with job search preparation.8 Refugees are also expected to 
find employment within 90 days of arrival, if they aren’t study-
ing.8 In the past fiscal year, the Office of Refugee Resettlement 
had a budget of $1.56 billion to screen, resettle, and support 
refugees.8 It is difficult to determine how much is spent per 
refugee, as factors that affect costs include the refugee’s coun-
try of origin, age, and the time spent screening them.8 How-
ever, up to $300 million was spent on medical costs alone in 
the last fiscal year — a cost that is expected to continually rise 
if a consistent flow of refugees persists.8

HEALTH OF REFUGEES IN THE U.S.

The resettlement process creates a difficult environment 
for incoming refugeess. Language barriers and drastic 

cultural adjustments contribute to a great deal of stress, in 
addition to that caused by the departure from their native 
land.9 As a result, mental health disorders are quite common 
amongst refugees.9 These include depression, anxiety, and 
post-traumatic stress disorder (PTSD), which can be a result 
of experiences prior to or during resettlement.9 Social isola-
tion may play a considerable role in refugee mental health, as 

ORIGINAL ARTICLE

Supporting Refugee Health in the U.S.
Akash Pillai

EVER SINCE CONGRESS PASSED THE REFUGEE 
Act of 1980, nearly three million refugees have settled 
in the United States — a process which has been a 

continuous topic of debate and political controversy since 
its inception.1 Nevertheless, due to the nature of their immi-
gration, which is often preceded by significant natural disas-
ters and political or religious conflict, refugees often suffer 
from unique mental and physical health issues during their 
resettlement.5 The Refugee Act of 1980 is intended to support 
refugees during resettlement so that they reach economic 
self-sufficiency as quickly as possible.2 As a result, the U.S. 
government provides refugees with legal, financial, and medi-
cal assistance.2 Yet, it has been a challenge to meet the diverse 
health needs of the refugee population under the current fed-
eral policy. This article will focus on the current services that 
address refugee health, the shortcomings of current policy, 
and potential solutions to these shortcomings. Furthermore, 
the executive order signed by President Trump on January 27, 
which temporarily suspended a majority of refugee admis-
sion, strongly suggests that the entry of refugees will decline 
significantly in upcoming years.3  This may signal a change 
in the relationship between government policy and refugees, 
thus highlighting the importance of better understanding the 
current state of refugee health and the necessary adjustments 
in policy needed to cater to these refugees. 

STATE OF RESETTLEMENT: DIVERSITY CHALLENGES

According to the United Nations Refugee Convention of 
1951, a refugee is defined as someone who “owing to a 

well-founded fear of being persecuted for reasons of race, 
religion, nationality, membership of a particular social group, 
or political opinion, is outside the country of their national-
ity, and is unable to … avail themselves of the protection of 
that country …”4 Worldwide, there are estimated to be over 
15 million refugees, with only 250,000 refugees returning to 
their native land.4 Unlike other immigrants who apply for 
a visa, refugees must apply for resettlement and screening 
through the Federal Refugee Resettlement Program.5 Political 
asylum seekers also submit requests for refugee status.5 As a 
result, refugees and asylees make up the majority of displaced 
persons in the U.S.6 

Currently, the U.S. resettles more refugees than any other 
country, with nearly 85,000 admitted in the last fiscal year.7 
Historically, the number of refugees entering the country 
has fluctuated, reflecting both global events and U.S. federal 
priorities. For example, following the September 11 terror-
ist attacks, refugee resettlement dropped to 27,000 in 2002.7 
Today, the highest number of refugees come from the Demo-
cratic Republic of Congo, followed by Syria, Myanmar, Iraq, 
and Somalia.4 This shift in the most frequent refugee coun-
tries of origin has only recently taken place. For most of the 
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in 2015 in order to promote health literacy, access to health-
care services, preventative care, and interpreter services.17 
However, these programs rely heavily on self-sufficiency 
and oftentimes on the assumption that refugees or refugee-
assistance programs will come to seek out these services. This 
is not always a possibility for refugees, since they may have 
the burden of a lack of employment and health insurance, in 
addition to other cultural differences, including a perceived 
mistrust of physicians or a lack of understanding of mental 
health.14 A study that used a community-based participatory 
research model to help promote physical health in refugee 
women found a significant increase in rates of healthy life-
styles in terms of eating and activities.11 This culturally-appro-
priate model serves as a bidirectional approach that supports 
both the cultural needs of refugees and their communities. 
Federal policy recommendations have been made based on 
close studies of the interactions and experiences of refugees in 
healthcare programs, as well as refugee assistance programs.18 
Policies and interventions that take into account the migra-
tion experience will ultimately help support the health of all 
refugees living across the country.

CONCLUSION

Navigating the healthcare system in the U.S. is complex 
and only made more difficult by the cultural and lingual 

barriers that refugees must overcome to satisfy their needs 
during resettlement. Regardless of the political debate on 
immigration and refugee policies, it is necessary to under-
stand how our healthcare system treats unique populations 
in order to support their growth toward becoming active and 
productive members of society while minimizing the eco-
nomic burden of unnecessarily high healthcare costs. A more 
comprehensive, population-specific screening process to 
identify physical and mental health disorders, proper follow-
up care, availability of healthcare insurance, and culturally 
appropriate healthcare are all important factors that should 
be addressed by federal policy and refugee assistance organi-
zations. Refugees should be granted a successful transition in 
order to be able to sustainably support themselves in the US. 

Image Source: Tarik Browne
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Patient lifts aid in 
patient transfer from bed to 
wheelchair to restroom, as 
well as patient reposition-
ing.1,8 Traditionally, nurses 
and nursing aides would 
manually lift and reposition 
patients, and this physical 
load, along with repeated 
bending and twisting of 
the spine, led to lower back 
pain.1 The obesity epidemic 
in the United States and the 
aging population served 
to further compound this 
issue.1 Today, lower back 
pain is a well-characterized 
public health problem with 
a higher prevalence found 
among health care workers, 
such as nurses and nursing 
aides, than in the general 
population.8 

Currently, patient lifts include mechanical equipment 
such as battery-operated hoists, among other assistive equip-
ment.1 A major study, funded by the National Institute for 
Occupational Safety and Health (NIOSH), implemented 
a safe lifting policy by replacing manual lifting in eight 
facilities, seven nursing homes, and one hospital, with the 
described patient lifts.1 The objective was to reduce the lower 
back pain and injury faced by health care personnel during 
the manual transfer and repositioning of patients.1 The results 
were incredibly compelling when post-intervention data was 
compared to pre-intervention data: 62% of patient transfer 
injuries were avoided.1 All together, the eight facilities wit-
nessed a 32% drop in all injuries, 62% fewer lost workdays, 
and 55% lower worker compensation costs.1 The program was 
even accompanied by greater patient safety and comfort dur-
ing transfers.1 

Yet, nurses continue to learn manual patient handling 
techniques in their course of study, which is largely attributed 
to outdated textbooks and curricula.1 To address this problem, 
NIOSH collaborated with the American Nurses Association 
and the Veterans Health Administration to develop and eval-
uate an evidence-based training program.1 When utilized, the 
program significantly increased educator and student knowl-
edge, as well as intention to use mechanical patient lifts and 
other patient handling equipment.1 This curriculum, awarded 
the 2008 National Occupational Research Agenda (NORA) 
Partnership Award, is ready to be implemented on the institu-
tional level of the socio-ecological model so that the program 
can reach nursing schools across the nation.1 As a continua-
tion, patient lifts should be implemented on the institutional 
level, so that the intervention is regarded as an official regu-
lation. As a consequence, hospitals and other nursing facili-
ties should take steps to ensure the inclusion of patient lifts to 
benefit both patient and health care worker safety. 

miners, health care workers, and occupational drivers, among 
other fields.4 Furthermore, a greater magnitude of lower back 
pain is associated with the repetitive or prolonged bending or 
incorrect, heavy twisting with one’s trunk, which profession-
als within these occupations often undertake.4  

Health care workers often experience musculoskeletal 
disorders at an even higher rate than workers in physically 
demanding fields like mining, construction, and manufactur-
ing.1 This is due to heavy, manual lifting associated with tran-
sitioning and repositioning patients in incorrect postures.1 
As of 2008, nursing aides and orderlies suffered the highest  
incidence of lower back pain among all female workers in 
the United States; in 2008, 18.8% of female workers experi-
enced lower back pain, reaching 269,000 annual cases.1 “In 
2000, 10,983 registered nurses (RNs) suffered lost-time work 
injuries due to lifting patients,” and 12% of nurses left their 
profession due to back pain.1 

Often, professionals in the fields of mining, construction, 
occupational driving, and nursing — all occupations that are 
subject to heavy lifting or whole-body vibrations — origi-
nate from lower socioeconomic backgrounds.3 As such, these 
professionals are often subject to living in disadvantageously 
built environments; not only is their work environment 
plagued with risk factors of lower back pain, the environment 
they live in also leads to lower back pain through indirect and 
cumulative mechanisms by which social determinants impact 
the magnitude of lower back pain.3 These environments may 
include inaccessible or nonexistent sidewalks and bicycle 
pathways, as well as little to no access to recreational spaces 
and supermarkets.3 This contributes to sedentary habits and 
inadequate nutrition, as fast food restaurants become a con-
venient alternative, and, therefore, lead to obesity — another 
well-defined risk factor of lower back pain.3 

INSTITUTIONAL INTERVENTION: PATIENT LIFTS

Patient lifts are devices used to aid health care workers in 
the transfer of patients.5 The pioneering patient lift in 

the 18th century was used by an Order of Christian health 
care workers working for charity.5 It was constructed of a 
wooden frame with four slats; a system of pulleys raised the 
wooden frame, upper mattress, and patient by use of a crank 
and cogwheels.5 This early patient lift conducted the job of 
four people and put an early emphasis on the importance of 
safety in regards to health care workers.5 Furthermore, this 
patient lift proved to be both more comfortable and safe for 
patients; health care workers were able to change bed sheets 
and shake out the lower mattress easily, without moving a 
patient themselves.5

ORIGINAL ARTICLE

Lower Back Pain Among Health Care Workers
Susan Hassan

LUMBAR DISC HERNIATION IS FREQUENTLY 
the cause of lower back pain — an extremely common 
condition across the United States that affects 84% of 

the population.16 Furthermore, the costs are immense; direct 
costs associated with lower back pain in the United States 
range between $20 billion and $98 billion annually.16 Includ-
ing indirect costs, in the form of lost wages and productivity, 
the total cost of lower back pain is estimated to be nearly $200 
billion per year.10,16 Therefore, it is apparent that lumbar disc 
herniation and lower back pain are widespread and pose a 
considerable financial threat to both individuals and society, 
as about 149 million days of work per year are lost due to lower 
back pain.4 Clearly, lower back pain affects quality of life and 
work performance.4 It may restrict one’s lifestyle, and slight 
pain may have minimal effects on physical activity, while 
pain may hinder or prevent any activity altogether.6 There-
fore, lower back pain has the potential to isolate by affecting a 
person’s social and psychological health and impacting indi-
vidual, community, and health service economics. 

LOWER BACK PAIN AS A PUBLIC HEALTH ISSUE

The spine is made up of 33 vertebrae separated by spongy 
discs; the five vertebrae located in the lower back are 

referred to as the lumbar spine, where lumbar disc hernia-
tion occurs.13 Lumbar disc herniation is caused by “a change 
in the structure of the normal [disc]” due to continued stress 
over time.13 Usually, this is a typical break-down process as 
a result of aging; however, a normal disc can herniate due to 
injury, or an already herniated disc may worsen as a result of 
injury.13 Often, such an injury occurs when an inactive indi-
vidual takes on strenuous activity, which is a major risk fac-
tor.13 In such an individual, a sedentary, inactive lifestyle may 
lead to weak back and abdominal muscles that are not able 
to support the spine properly.13 Therefore, injury may occur 
during strenuous activity or during a job that requires heavy 
lifting, twisting, or forward bending of the unsupported 
spine.13 Lumbar disc herniation, which leads to lower back 
pain, is a well-defined public health issue as it is widespread 
and has a significant negative social, psychological, and eco-
nomic impact. Nevertheless, there are several effective meth-
ods to address the condition at institutional, interpersonal, 
and intrapersonal levels.16,4 

HEALTH AMONG HEALTH CARE WORKERS

Important risk factors for lower back pain include obe-
sity, lack of exercise, increasing age, and improper body 

mechanics or posture when undertaking strenuous activ-
ity.12 Frequently, these characteristics align among individu-
als with strenuous occupations; in the world, 37% of lower 
back pain is attributed to occupations in which professionals 
are subject to vibrations or long periods of standing, such as 
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INTERPERSONAL INTERVENTION: EDUCATION

Lower back pain among health care workers is often expe-
dited by the uncomfortable postures and the repeated, 

prolonged forward bending and twisting of the spine that 
occurs during patient handling, transfer, and care.4 Improper 
body mechanics or posture, stemming from a lack of exer-
cise, and possibly a lack of recreational space, is a social deter-
minant of health that impacts the magnitude and severity of 
lower back pain among nurses and nursing aids, but this has 
the potential to be corrected through education regarding 
proper body mechanics.9,12 An interventional study in Turkey 
sought to gauge the effectiveness of an education program in 
preventing lower back pain among nurses.9 The educational 
training program implemented was four hours long, consist-
ing of two hours of theoretical education based on a prepared 
booklet containing information regarding the anatomy of the 
back, back health, proper body mechanics and posture, ergo-
nomics, and safe patient handling, among other preventative 
measures.9 The other two hours consisted of practical appli-
cations.9 The efficacy of the program was evaluated by the 
nurses, who regarded the study with a positive attitude and 
deemed the training adequate.9 Therefore, training nurses in 
regards to safe patient handling and body mechanics is essen-
tial to preventing lower back pain by improving the nurses’ 
level of knowledge and behaviors.9 

Although training may not be sufficient, it is one of the 
most cost-effective and efficient ways to prevent lower back 
pain among health care workers.9 Occupational health nurses 
are in a prime position to implement such training programs 
among nurses and nursing aids, which programs may also 
contribute to preventing lower back pain by monitoring con-
ditions within the workplace.9 Such training programs may be 
implemented on the interpersonal level of the socio-ecologi-
cal model as a formal support group between nurses engaging 
in patient care and occupational health nurses.

Patient Lift
Image Source: Flickr Commons
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INTRAPERSONAL INTERVENTION: LIFESTYLE

Obesity is linked to lower back pain as a social determi-
nant of health that impacts the magnitude of this public 

health issue.12 It is not only a risk factor for lower back pain 
in health care workers, but obese patients further increase the 
physical load that many nurses and nursing aids must bear 
while handling patients on the job.1 Lack of exercise leads to 
weakened back and abdominal muscles, providing little to 
no spinal support and leading to improper body mechan-
ics.13 Therefore, an intervention to reduce obesity, at the very 
least, among the vulnerable health care worker population, 
may prove effective in reducing the incidence and prevalence 
of lower back pain in the field.1 A pilot cohort study follow-
ing 46 obese individuals who 
reported lower back pain, 
with a mean body mass index 
(BMI) of 44.7, sought to 
assess the efficacy of a multi-
disciplinary, medically-super-
vised weight loss program 
at decreasing the severity of 
lower back pain among obese 
adults.14 The 52-week weight 
loss program included caloric 
restriction, meal replacement, 
exercise, education, and group therapy, and it was admin-
istered by physicians, dieticians, and exercise specialists.14 
The medically supervised, noninvasive weight loss program 
proved effective in improving both pain and function among 
obese individuals with lower back pain.14 

Indeed, as shown through a 33-study meta-analysis of the 
association between lower back pain and obesity, overweight 
and obese individuals have the seem most inclined to pur-
sue care for both lower back pain and chronic back pain.15 
Obese individuals specifically had a 33% higher prevalence of 
lower back pain compared to non-overweight individuals and 
were 56% more likely to seek care for lower back pain.15 Over-
weight individuals were slightly less affected by lower back 
pain when compared to obese individuals, but they still had 
a higher prevalence of lower back pain than non-overweight 
people.15 Due to both statistically significant associations 
between lower back pain and obesity as well as studies por-
traying the efficacy of weight loss programs on the reduction 
of BMI and severity of lower back pain, weight loss programs, 
or similar lifestyle modifications, should be implemented as 
an intrapersonal intervention among health care workers.14,15 
Elements of the study, such as education, caloric restriction, 
and daily physical activity, can be portrayed to nurses and 
nursing aides so that they are able to take their health into 
their own hands and work toward improving their individual 
health outcomes.14 

RATIONALE FOR THE BEST INTERVENTION

An intervention involving the implementation and regu-
lation of patient lifts on the institutional level of the 

socio-ecological model would be most feasible and appropri-
ate for health care workers. The incorporation of patient lifts 
into the health care atmosphere appears to be a more feasible 

intervention than education on proper body mechanics and 
lifestyle modifications among individual workers. Patient lifts, 
especially when their use and availability is regulated on an 
institutional level, provide a more long-lasting preventative 
measure for lower back pain, whereas the efficacy of train-
ing on proper body mechanics decreases over time.9,11 Fur-
thermore, the intrapersonal intervention described requires 
independent willpower among health care workers. Even if 
workers are successful in monitoring their weight, exercising 
often, and implementing healthy lifestyle modifications for 
some time, results are not always consistent or long lasting. 
Therefore, the use of patient lifts in the workplace through-
out one’s career is the most stable, reliable, and appropri-

ate intervention that is most 
likely to reduce injuries in the 
workplace. 

The cost of modern, por-
table hoists and lift devices 
is often cited as a reason not 
to use them. However, in 
a NIOSH study, the initial 
investment of $158,556 for lift 
equipment and training was 
recovered in less than three 
years, in turn, because of an 

annual savings of $55,000 in workers’ compensation costs.1 
The cost of the patient lifts would be even more quickly 
recovered if indirect costs, such as lost workdays, lost wages, 
and the cost of hiring and retaining workers, were also com-
puted.1 Another positive of lifting equipment is the reduction 
of assault on caregivers during patient transfers, reduced by 
72%, 50%, and 30% based on workers’ compensation, Occupa-
tional Safety and Health Administration (OSHA) recordable 
incidents, and the first reports of injury data, respectively.1

CONCLUSION

Lower back pain, with its high and increasing prevalence, 
is a well-characterized public health issue.16 Health care 

workers, such as nurses and nursing aids, face even higher 
prevalence of lower back pain than does the general popula-
tion, as well as at a rate even higher than workers in mining 
and construction.1 The issue of lower back pain among health 
care workers is further impacted by a high physical load in the 
workplace during patient handling, improper body mechan-
ics, obesity, and an aging population, as well as disadvanta-
geously built environments.3,1 Fortunately, interventions exist 
on varying levels of the socio-ecological model, including the 
institutional regulation of patient lifts, interpersonal training 
regarding proper body mechanics, and individual lifestyle 
modifications to reduce BMI.15 Patient lifts are the best inter-
vention due to their feasibility for most health care workers 
and their unwavering continuity in the workplace, which 
yields long-lasting improvements in the outcome of lower 
back pain among health care workers. 

“The incorporation of patient 
lifts into the health care

atmosphere appears to be a 
more feasible intervention 

than education...”
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discovered by scientists, the properties of the Olon tree have, 
for centuries, been recognized by locals and have been used to 
treat an array of illnesses, including jaundice, gonorrhea, and 
rheumatic ailments.3 The Olon tree has the scientific name 
Zanthoxylum heitzii, and while its medicinal compounds have 
only recently been isolated, many other Zanthoxylum spe-
cies have previously documented valuable medical agents.4 
However, this tree’s importance relative to malaria has been 
established by researchers at the University of Oslo in Norway 
who have discovered compounds in its bark that kill both the 
mosquito, A. gambiae, and the parasite, P. falciparium. 

TREE COMPOUND POTENTIAL

To identify compounds within Z. heitzii, the Oslo-based 
researchers extracted bark, leaves, and seeds from an 

Olon tree located in Douakani, Republic of Congo.5,6 One 
team used hexane to extract and isolate compounds within the 
bark, and they exposed adult A. gambiae female mosquitoes 
and larvae to each of these compounds individually.5 Another 
team extracted compounds within the bark, leaves, and seeds 
of the tree and then exposed each purified compound to a 
cultured strain of the malaria parasite, P. falciparium.6 

The first team of researchers who used the bark extract 
on female mosquitoes discovered four compounds of signifi-
cance.5 Three of the four compounds were minimally toxic 
to A. gambiae.5 However, the fourth compound, pellitorine, 
was found to be highly toxic to the mosquitoes, with a LD50 
value — the dose needed to kill 50% of the mosquito test 
population — more than 20 times the potency of each of the 
other three compounds.5 However, when all four compounds 
were combined with the same weight ratio found naturally 
within the bark extract to create a mixture compound, its tox-
icity was even greater than of pellitorine alone.5 These results 
highlight that not only does a major compound within the 
bark greatly affect A. gambiae, but a synergistic effect occurs 
between the combined main compounds, despite three of 
the four compounds having been found as non-toxic to the 
mosquitoes separately. These results suggest that pellitorine, 
as well as a combination of the compounds, could be imple-
mented as an insecticide and may greatly reduce the malaria 
burden within Africa. 

The second team of researchers found similarly fruitful 
results. While the leaf and seed extracts showed little to no 
anti-parasitic activity, several major compounds in the bark 
were found to have significant effects on the P. falciparium 
parasite.6 The most effective compounds included dihydroni-
tidine, pellitorine, and heitziquinone.6 Dihydronitidine was 
found to be the most potent, with a LD50 value more than 

SCIENCE REPORT

Fighting Malaria One Tree at a Time
Ted Midthun 

MANY PEOPLE KNOW WHAT IT IS LIKE TO 
be pursued and bitten by a mosquito. The familiar 
itchy bump that memorializes the pesky little insect 

is all too common. For most of us, the annoying, but short-
lived welt is the end of concern. However, in some parts of 
the world, mosquitoes not only cause a reason to scratch, but 
also lead to a deadly disease known as malaria. This disease 
is so prevalent that, according to the World Health Organiza-
tion, in 2015 there were 212 million cases of malaria, which 
resulted in 429,000 deaths.1 While nearly half of the world’s 
population is at risk for malaria, the disease does not share its 
burden around the globe equally. Sub-Saharan Africa contin-
ues to hold a disproportionately high number of cases; 90% of 
malaria cases and 92% of malaria deaths are localized to this 
region alone.2 Furthermore, two-thirds of malaria deaths are 
in children under the age of five.1 Fever-like symptoms can 
progress slowly and be difficult to diagnose correctly.1 Within 
24 hours, malaria can lead to severe illness and death, and in 
children, severe malaria can instigate anemia and respiratory 
distress.1 With insecticide and antimalarial medicine resis-
tance emerging as a greater threat, a malaria-free future is dif-
ficult to conceive. However, researchers have discovered a few 
key properties within the bark of the Olon tree, which may be 
able to mitigate malaria’s presence and reduce the devastation 
it causes in our world.

INSIGHT INTO MOSQUITO, PARASITE, AND TREE

While many people recognize a mosquito when they see 
one, identifying both the type of mosquito and the 

parasite within can be quite a challenge. Malaria is caused 
by the female Anopheles mosquito, a family that consists of 
more than 400 different species.1 Male mosquitoes are not 
the focus of malaria prevention because only the female mos-
quitoes pursue blood for their eggs.1 Fortunately, only 30 
species within the Anopheles family are malaria vectors of 
significance.1 Within Africa, Anopheles gambiae is the main 
vector for malaria and will therefore be at the forefront of 
this discussion.1 The family of Plasmodium parasites — the 
parasite in mosquitoes that causes malaria — is just as diverse 
as mosquitos are. There are five Plasmodium parasite species 
that cause malaria in humans, two of which, P. falciparium 
and P. vivax, pose the greatest threat.1 P. vivax is the dominant 
malaria parasite outside of Africa, while P. falciparum is most 
prevalent within Africa and is responsible for the majority of 
global malaria deaths.1 Due to the overwhelming presence 
of P. falciparum on the African continent, both in terms of 
prevalence and death, this is the parasite that is the focus of 
much of malaria research.

Now, where does the tree come in? Olon is the local name 
for a tall, spiny tree found in the forests of Africa with a dis-
tribution from the Congo to Cameroon.3 While only recently 
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220 times the potency of pellitorine.6 
That said, both pellitorine and heitzi-
quinone were several times more potent 
than most of the other bark compounds 
and had a faster acting effect on the para-
site when compared to dihydronitidine.6 
These findings suggest that the Olon tree 
has different compounds that effectively 
target the parasite compared to those 
compounds used to combat the mos-
quito, which further stresses the scien-
tific practicality of the Olon tree.  

CHALLENGES WITH 
IMPLEMENTATION

Despite the results suggesting the 
Olon tree’s potential to combat 

both the mosquito and its devasatating 
parasite, the University of Oslo research 
team has yet to develop a pharmaceuti-
cal product or insecticide. While there is 
likely no single reason for the resistance 
to pursue action, several possible reasons 
may contribute. First, the pharmaceuti-
cal industry is hesitant to act on a disease that predominantly 
burdens the third world because they would have limited 
financial gain.6 Medicine falls under intellectual property 
rights, and a patent product produced or sold must comply 
under permission of the patent 
owner.7 As a result, there will be 
a period in which only the pat-
ent drug, and no generic drugs, 
will be produced.7 The difficulty 
arises when those in the devel-
oping countries of Africa must 
either have sufficient medical 
coverage or the economic means 
to afford the branded drug. The 
most seriously malaria-burdened 
countries are associated with a 
dysfunctional healthcare sys-
tem, where accessibility to cur-
rent anti-malarial treatment is either fleeting or nonexistent.6 
With higher needs and low economic capabilities, patented 
malaria medicine will grossly exacerbate both the states’ and 
individuals’ expenditures within Africa, while raising a sub-
desirable amount of money for the pharmaceutical industry. 

Even if a malaria medicine containing the Olon tree prop-
erties was produced, there is a bias toward maintenance medi-
cines used for controlling chronic conditions. Pharmaceutical 
companies have great interest in developing drugs that focus 
on chronic diseases and cancers within the developing world 
because of both high prevalence and the continued use of the 
drug over a long period of time, which would ensure long-
term revenue.7 Consequently, pharmaceutical companies 
have less incentive to pursue anti-parasitic, antibacterial, and 
other such medicines that are used sparingly to cure diseases 
such as malaria. 

“These findings suggest that 
the Olon tree has different 
compounds that effectively 

target the parasite compared 
to those compounds used to 

combat the mosquito ...”

Some other potential reasons neither insecticides nor 
treatments have been created using the Olon tree compounds 
are the regulations imposed by the Convention on Biologi-
cal Diversity, which states that rights to a commercial exploi-

tation reside in the country of 
origin.8 If this holds true, then, 
although Norwegian research-
ers discovered the Olon tree 
compounds, the rights to pro-
duce insecticides and medicines 
could fall to the country where 
the Olon tree was found. While 
the bark used by the researchers 
was taken from the Democratic 
Republic of Congo, the tree spe-
cies can be found from the Congo 
to Cameroon, which may further 
complicate who has commercial 

rights to the tree. To further muddle the issue, while the Oslo 
researchers ‘discovered’ the compounds within the Olon bark, 
local healers have been using this bark for centuries.3 Decid-
ing who has the right to commercially exploit the Olon tree 
could pose to be difficult, particularly with the multiple par-
ties involved with its blurred history.

Challenging aspects of the tree’s chemical properties may 
also prove difficult to overcome before the Olon tree is used 
to fight malaria. While the tested compounds are an effective 
option for the mosquito, the parasitically potent dihydroni-
tidine could be difficult to obtain as an anti-malarial medi-
cation. The molecule is non-polar, meaning that it does not 
dissolve well in water.6 Traditional herbal medicines often use 
boiled concoctions of the bark as an effective way to admin-
ister compunds.6 However, the researchers tested the effect 
of dihydronitidine within such a concoction and found the 

Olon Tree in Limbe, Cameroon
Image Source: Stefan Porembski, Central African Plants

compound version to be far less effective than when in its 
pure state.6 The relatively poor extractability of dihydronitid-
ine could thus pose problems for its application as an effective 
anti-malarial medication. 

Mosquito control is the main way to prevent malaria 
transmission, and its two types — indoor residual spraying 
and insecticide-treated nets — are becoming less effective due 
to mosquito resistance.1 Furthermore, all currently recom-
mended insecticides are nerve poisons, and their excessive 
use could lead to both ecological and health-related harms.9 
Similarly to the insecticide resistance, resistance to antima-
larial medicines is also a recurrent problem due to insufficient 
and counterfeit medications.6  Considering that the need to 
address malaria has become increasingly urgent, applying 
the Olon bark’s properties as insecticides and medicines in a 
rapid manner would be most beneficial.

There is also concern for the future and well-being of the 
Olon tree itself. Up to 35,000 plant species are used globally 
for medicinal use, 700 of which are used for malaria treatment 
alone.10 Unfortunately, due to improper harvest and lack of 
regulation, the status of many tree species used for treatments 
is fragile. In the Sango Bay Forest Reserve, Uganda, research-
ers have observed the severe damage of tree species that are 
used for malaria medication.10 This has impacted long-term 
plant populations in the area.10 Due to inadequate govern-
ment funding and forestry management, the National For-
est Reserve’s ability to protect and monitor these tree species 
from illegal activities is a challenge.10 If the pressure on the 
use of wild plants is not addressed, local eradication and even 
extinction of critical species could follow. While the Olon tree 
provides hope for a malaria-free future, one must consider its 
ecological impacts and the intrinsic value it holds within the 
forest. If the species is not harvested reasonably and responsi-
bly, its ecological and medicinal impact will diminish.

CONCLUSION 

The long lifespan and habit of the mosquito, A. Gambiae, is 
the main reason nearly 90% of the world’s malaria cases 

are in Africa.1 Due to simple climactic and geographical rea-
sons, an individual who lives in Africa is disproportionally 
affected by the disease. Further, the economic and political 
situation is such that many do not have the means to obtain 
proper preventative measures or medications, and incentives 
for companies to administer these resources are focused more 
toward chronic diseases. However, malaria is preventable and 
curable.1 An estimated 6.8 million deaths due to malaria have 
been averted globally since 2001, and with improvements in 
insecticides and medications, that number is expectantly on 
the rise.1 The University of Oslo’s research on the compounds 
found within the Olon tree could be further examined and 
implemented as effective insecticides and medications. While 
biological resistance, economic hesitance, patent ownership, 
and environmental surveillance are current barriers to the use 
of the Olon tree as a promising agent for change, the future of 
malaria eradication may be on the horizon.

RESEARCH HIGHLIGHT 
An Early and Nonsurgical Fix
Rebecca Moragne

THE IDEA OF A NONSURGICAL TREATMENT TO   
correct congenital ear malformations in infants is 

not new; however, a report this past March revealed 
the huge extent of this treatment’s success.1 6 to 45% 
of newborns are born with a congenital ear malforma-
tion, and many remain uncorrected or require surgery 
later on due to the misconception that the malforma-
tions will self-correct.2 

EarWell is a nonsurgical procedure that ide-
ally begins within three weeks after a child is born; 
it reshapes the ear by using an infant’s flexible and 
adaptive ear cartilage.1 A study, published in the offi-
cial medical journal of the American Society of Plastic 
Surgeons, Plastic and Reconstructive Surgery, ana-
lyzed the procedure in 303 infant ears.1 The infants 
were treated for 37 days with six follow-up visits. 97% 
of infants with one deformity and 88% of infants with 
multiple deformities achieved “good” to “excellent” 
deformity reductions and corrections.1 70% of infants 
were effectively left with no ear malformations.1 

The study’s results provided strong outcomes to 
support EarWell use in all infants with congenital ear 
malformations. While there were complications, those 
were limited to allergic reactions on the skin from the 
EarWell’s adhesive tape.1 

In order for infants to be treated through EarWell, 
awareness of the procedure’s success is required. Dr. 
Byrd and the study’s co-authors stated, “The opportu-
nity for early treatment can be hampered by a failure 
to convince pediatricians that the majority of mis-
shapen newborn ears do not self-correct”.1 Physicians 
need to realize that instead of hoping for self-treat-
ment, early intervention is essential. The early suc-
cess of a nonsurgical procedure is what distinguishes 
EarWell from other treatment options. By pursuing a 
nonsurgical intervention early in a child’s life, future 
surgery can be avoided. And by circumventing sur-
gery, the malformation is not only corrected earlier to 
prevent further impairment, but pain and treatment 
costs are significantly reduced. 

Dr. Rod J. Rohrich stated, “While we can oper-
ate on ears later in the patient’s life, waiting not only 
increases the surgery’s difficulty and expense, but may 
expose the child to teasing, bullying, and loss of self-
esteem”.1 The risk of childhood bullying only adds to 
potential benefits of an early correction. As the results 
of the study spread and physicians acknowledge the 
disadvantages that are attached to not correcting 
malformations, hopefully implementation of EarWell 
will increase. 

References for this article can be found at 
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precision, 1 in 1000 bases will still be misread, which adds up 
over the course of an entire genome.9 Though computational 
techniques can be used to correct for some of these errors, 
there is no avoiding misrepresentations. Considering that 
many diseases are characterized by a single mutation, one 
single misread can give a normal sequence the appearance of 
being mutated.9 Given the complexity of information carried 
on a genome and the slight possibility of misreads, the con-
sumer is always at risk for misinterpreted information being 
presented to them. 

One genomics-based company that has been the subject 
of recent scrutiny is 23andMe. This company markets $199 
partial genome sequencing tests that inform the user about 
their ancestry, diet, physical traits, and genetic conditions.10 
The test analyzes specific sections of the genome to provide 
information ranging from the likelihood of hair loss to the 
carrier status for cystic fibrosis.10 The information provided 
in these tests may encourage people to alter their daily habits 
or reconsider having children if they find they may pass on a 
hereditary disease. Though this information can be very use-
ful, it should be taken with a grain of salt, especially given the 
potential inaccuracies in genome sequencing and the occa-
sional separation between genotype and physical expression. 
This type of informed consent 
has become an ethical mission 
of the company since they were 
forced by the FDA to make 
changes to their product.11

In 2013, the FDA required 
that 23andMe refrain from pro-
viding health and disease infor-
mation until they could prove 
the accuracy of their tests.11 The 
FDA’s basis behind this demand 
stemmed from a worry that users may be unaware that they 
could be presented with inaccurate results about health condi-
tions for which they might have a propensity.11 In accordance 
with the FDA’s requests, 23andMe spent two years revamp-
ing their system to prove the accuracy of their genetic tests.11 
As a consequence, the company had to remove many of the 
genetic conditions tested for on the system, so as not to misin-
form the user.11 They have also become adamant about warn-
ing users not to take this information as health advice and 
that the tests may be incomplete or inaccurate.12 The FDA’s 
decision has opened up an interesting dichotomy that will 
affect many other genomics-based companies. Though the 
information that people are provided with has been verified 
to be mostly accurate, consumers are now deprived of a large 
amount of information encoded on their genomes. This leads 
to a contentious debate over whether people should even have 
access to genomic information about themselves, especially if 
they may not be capable of fully or correctly interpreting it.

GENETIC DISCRIMINATION

Of those who use the 23andMe genetic test, 80% choose 
an option that allows the company to use and share 

their genome for research purposes.12 The company then 
has the ability to sell and distribute this information to other 

preventative mastectomy to remove both breasts, thus reduc-
ing the risk of breast cancer by 90%.5 Gene sequencing of the 
BRCA genes has likely prevented breast cancer from affecting 
a significant number of high-risk women. It should be noted 
that a mastectomy is an invasive procedure and that roughly 
half of women who carry BRCA mutations will not develop 
breast cancer.5 This reinforces the ethical need for informed 
consent before and after genetic testing so that women who 
test as carriers for the BRCA mutation are fully aware of the 
consequences of receiving, or abstaining from, a mastectomy.

Genomics has also opened the door for an era of person-
alized medicine. The term personalized medicine refers to the 
use of individualized drugs or therapeutics to target diseases 
or tumors.6 By sequencing a patient’s DNA or their tumor’s 
DNA, geneticists can determine the best possible approach 
to treating a problem. One such disease that has made use of 
personalized medicine is Cystic Fibrosis (CF). CF is caused 
by a mutation in the Cystic Fibrosis Transmembrane Con-
ductance Regulator (CFTR), which is responsible for trans-
porting chloride ions across the cell membrane.6 The G551D 
mutation in the gene that codes for CFTR prevents the chlo-
ride ions from crossing the membrane, which then produces 
a thick layer of mucus on the outside of the cells.6 This mucus 
can accumulate in the lungs, leaving the patient susceptible 
to infections.6 This specific mutation is one of the many that 
cause CF, and it affects about 4% of those with the disease.6 
DNA sequencing has been used for CF patients to determine 
which mutation of the CFTR gene they possess so profession-
als may treat accordingly.6 In 2012, the FDA approved the 
drug Kalydeco (ivacaftor), which targets this specific muta-
tion and facilitates the movement of chloride ions across the 
membrane.7 This sort of tailored treatment enables health 
care providers to administer the correct drug for the correct 
mutation to increase chances of successful treatment.

MISSED INFORMATION AND MISINFORMATION

The human genome is estimated to be comprised of nearly 
20,000 genes across six billion base pairs of DNA on the 

46 chromosomes of a normal non-sex cell.8 Given the quan-
tity of information that must be analyzed and the high com-
plexity of genes, much remains unknown about what traits 
are associated with various DNA sequences. As such, genetic 
tests are not guarantees of complication but are , rather, prob-
abilistic predictions. High-end genome sequencing devices, 
such as Illumina’s HiSeq 2500, can obtain an accuracy of up to 
99.9% in recognizing bases of a DNA sequence.9 Despite this 

“As the human genome is further 
characterized, knowledge of an 
individual’s genes can provide 

insight on their predispositions 
to genetic diseases.”

SCIENCE REPORT

DNA Sequencing 
Important Considerations in a World of Genomics
Nickolas Hartman

AS WE MOVE FURTHER INTO THE 21ST CEN-
tury, the field of genomics is advancing at an unprec-
edented rate and has begun to pervade biological 

and medical research. Genomics, as defined by the National 
Human Genome Research Institute, refers to the study of an 
organism’s complete set of DNA.1 DNA sequencing is the most 
important technique of genomics and is performed using a 
variety of methods that are constantly improving. Illumina, 
a company based around high-precision DNA sequencing 
machines, employs a method known as Next Generation 
Sequencing (NGS). In this technique, modified DNA bases 
are added to a plate containing fragments of the target DNA.2 
As bases are added to single stranded pieces of DNA, they 
emit a fluorescence corresponding with the specific base (A, 
T, G, or C).2 A high precision camera can then be used to 
detect these fluorescent emissions and convert them into a 
computerized DNA sequence.2 Only 15 years after the first 
human genome was completely sequenced, the sequencing 
price has decreased by five orders of magnitude from over 
100 million dollars to a mere 1500 dollars.3 As this technol-
ogy becomes increasingly more available to the average con-
sumer, it promises to engender a new era of information and 
healthcare. The power to understand our own genetic code 
ushers in a myriad of ethical, legal and social issues.

CREATING A BETTER FUTURE

In medicine, procedures and practices often begin with a 
diagnosis. Without improved diagnostic techniques, many 

medical advances may fail to reach affected populations. 
Genomics serves to remedy this. As the human genome is 
further characterized, knowledge of an individual’s genes 
can provide insight on their predispositions to genetic dis-
eases. Though genotype does not always imply phenotype, 
full or partial genetic sequencing may propel this important 
step forward in medical diagnoses. As more genetic tests are 
conducted, a broader spectrum of the human genome will be 
characterized to aid in the understanding of how the DNA 
sequence translates into physical traits. Though genetic test-
ing can provide individuals with potentially life-saving infor-
mation, it is not devoid of imperfect social implications. 

An increasingly popular genetic test is that for the BRCA1 
and BRCA2 genes. Mutations in these genes have been asso-
ciated with an increased risk for developing breast cancer.4 
Susan G. Komen estimates that 8% of women will develop 
breast cancer by the age of 70; however, for carriers of BRCA1 
and BRCA2 mutations, this proportion increases to roughly 
60% and 45%, respectively.4 As such, many women with 
a family history of breast cancer elect to be tested for these 
mutations. Those who test positive may choose to undergo a 
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companies, such as Pfizer, who use the genetic informa-
tion for drug research.12 This data collection and sharing is 
a cornerstone of scientific research and development that 
has helped the field of genomics progress rapidly. Unfor-
tunately, along with the increasing prevalence of genome 

sequencing comes the possibil-
ity of “genetic discrimination.”13 
In 2008, the Genetic Information 
Nondiscrimination Act (GINA) 
was passed and forbade employ-
ers or insurance providers from 
requesting genetic information 
about an individual.13 Though 
this act was seen as a victory, it 
is important to note that GINA is 
not universal.13 It does not extend 

to the U.S. military, companies with less than 15 employ-
ees, many federal health insurance plans, or life insurance.13 
Though these organizations may not currently genetically 
discriminate, nonetheless, this policy keeps the door open if 
they ever choose to require genetic testing.
 
CONCLUSION

Genomics has the potential to revolutionize medical diag-
noses and personalized medicine. Though still in its 

infancy, studying DNA has revealed many of the genetic bases 
for late-onset diseases and has helped provide preemptive 
treatments for at-risk individuals. However, with these great 
capabilities come many ethical dilemmas. Large amounts of 
genetic information in an uninformed population carry risks 
of both misinterpretation and loss of privacy. Additionally, 
genetic discrimination threatens to alienate individuals due 
to tested characteristics that may or may not ever manifest. 
Yet, genomics seems to be a powerful tool that will have a far-
reaching impact in the near future, as its price continues to 
fall and its accuracy improves. The implications of genomics 
may soon become commonplace in our society.

Illumina Sequencing Machine
Image Source: Kinghorn Centre for Clinical Genomics
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Japanese culture and the government alike repeatedly empha-
sizes that parents must take complete responsibility for the 
development of their children as fathers generate income 
while mothers take care of children, which became a difficult 
model to follow after the economic recession.6 

DECLINING MARRIAGE RATE AFTER RECESSION

The 1990s economic recession reduced young people’s 
economic opportunities. In the most favorable contract, a 

company would provide a worker with lifetime employment, 
regular pay, and benefits such as insurance for their family.7 
This contract is known as the standard employment relation-
ship, and companies offered it to many workers during the 
postwar economic growth.7 However, as the 1990s recession 
forced employers to take cost-cutting measures, they began 
to prefer nonstandard workers who worked part-time for a 
shorter period without benefits.7 In 2013, nonstandard work-
ers comprised more than one-third of the workforce, and 
every year, only two percent of them find a full-time job.7

According to the traditional Japanese family model, a 
couple should have a child immediately after marriage.7 Yet, 
young men with nonstandard contracts are likely unable to 
support a family, thereby lowering marriage prospects.7 As 
more women obtain jobs, the expectation to shoulder most 
of the household chores and childrearing, regardless of how 
much they work, has deterred them from getting married.7 As 
a result, 60 percent of women and 72 percent of men between 
the ages of 25 and 29 years were not married in 2010.7 The 
effects of the 1990s economic recession remain significant, 
and the dearth of economic opportunity along with the ideal-
ized family model have discouraged many young people from 
getting married and having children.

THE AGING POPULATION

With the current birth rate at a mere 1.4 children per 
woman, the population has been aging and declin-

ing rapidly.9 According to predictions, less than 50 percent of 
the population will be of working age, which is classified as 
between ages 15 and 64, by 2060.9 This dramatic demographic 
shift will have economic repercussions, including labor 
shortages and lower standards of living due to the shrinking 
economy.10 Furthermore, the aging population has induced 
a shift in the goals of the healthcare system; physicians have 
stressed the need to focus on maximizing the quality of life 
of elderly people.11 Therefore, the government has prioritized 
the implementation of social security for elderly care over 
that for childcare.12

THE CULTURAL IDEALS OF CHILDREARING

Despite this recent emphasis on elderly care, Japanese 
culture has rigid ideals of childrearing and gendered 

responsibilities, and the government has played a large role 
in enforcing them.6 In the early 1960s, Prime Minister Hayato 

Ikeda publicized reports that 
promoted early education 
and the development of the 
mother-child bond during 
children’s first three years 
of life.6 Later, many govern-
ment officials declared that 
parents should instill mor-
als in their children and 
avoid relying on teachers or 

caregivers to fulfill this responsibility.6 A 2013 survey dem-
onstrated the prevalence of these beliefs — 77% of married 
female participants agreed that a mother should abstain from 
working and concentrate on caring for her child until they are 
three years old.8

Furthermore, the responsibilities of childrearing and sup-
porting a family have been divided based on gender. With its 
massive military recruitment, World War II established the 
idealized image of the father working away from home and 
the mother staying home to care for children.6 These gen-
dered roles have remained common to this day, despite the 
increasing number of women receiving higher education and 
maintaining jobs.13 On average, married women spend 27 
hours per week on household chores while men spend about 
three.7  Another study revealed that, compared to Ameri-
can fathers, Japanese fathers are less likely to say that they 
cannot spend sufficient time with their families because of 
work, despite working six hours longer every week.6 Overall, 

INSIGHT

The Low Birth Rate in Japan
Akari Miki

MY CHILD WAS REJECTED BY NURSERY 
school. Go die, Japan!!!” wrote an infuriated Japa-
nese mother in an anonymous blog post on Febru-

ary 15, 2016.1 Japan has a network of licensed daycare centers 
that are subsidized by the government, but their waitlists are 
notoriously long. In April 2015, nurseries across the nation 
wait-listed 23,000 children, which forced parents to quit their 
jobs in order to care for them.1,2 As one of these parents, the 
blogger scoffs at the Japanese government for criticizing the 
low birth rate while failing to support working mothers.3 
Prime Minister Shinzo Abe initially questioned the authen-
ticity of the viral post due to its anonymity.4 However, he later 
declared that 500,000 new nurseries would be established 
by the end of 2017.4 This incredible phenomenon — one 
angry blog post that sparked policy change — highlights the 
social crisis in Japan. The government deprives parents of the 
resources necessary to sustain a family, and this reality has 
discouraged young individuals from giving birth. Despite 
the country’s cost-effective universal healthcare system and 
high life expectancy of 80 years, the low birth rate reveals 
that the population’s health 
outcomes do not accurately 
reflect the well-being of Jap-
anese people.5

Complex intersections 
of cultural, economic, and 
social factors have deterred 
couples from having chil-
dren. Since World War II, 
the Japanese government 
and culture have favored the father-breadwinner, mother-
homemaker family model.6 After the economic recession 
in the 1990s, this ideal became unrealistic, though, as many 
young men were prevented from becoming fathers because 
they could not find stable jobs.7 Meanwhile, as more women 
participate in the labor force, discriminatory employment 
practices relating to childrearing have threatened their job 
opportunities.8 Furthermore, fulfilling the demands of child-
care while earning income has become difficult for mothers.8 
While the government has made reforms to encourage child-
birth, such as establishing licensed daycare centers and man-
dating employers to provide paid parental leave, these efforts 
render themselves futile.8 Poor management of nurseries and 
the low status of part-time workers inhibits people from qual-
ifying for benefits while caring for a child.8 The government 
must realize that assisting families with childcare via daycare 
is not simply the solution. After all, the childbearing reluc-
tance has its roots in economic hardship and gender inequal-
ity that have afflicted Japanese society for decades. Without 
addressing these fundamental issues in a direct manner, the 
birth rate will not change.
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EMPLOYMENT PRACTICES AGAINST MOTHERS

Employment practices independent of the economic cri-
sis have also contributed to the low birth rates, especially 

those practices that eliminate job opportunities for mothers. 
Firstly, successful individuals follow a highly structured career 
path — they seek employment immediately after graduation 
and maintain their positions for lifetime.8 Employers avoid 
hiring workers during the middle of their careers, and those 
who seek re-employment after a hiatus are often assigned to 
low-paid, part-time work.8 This custom has a detrimental 
impact on women who decide to temporarily stop their jobs 
to take care of their children. Upon returning to work, these 
mothers are usually assigned positions for which they are 
overqualified, receive lower wages, and have few promotional 
opportunities.8 According to a 2012 study, the average annual 
income of female workers who did not take a hiatus during 
their childrearing period was almost double that of female 
workers who did.8 Despite this incentive to continue work-
ing, more than half of them still take a hiatus after the birth 
of their first child.9 Consequently, the ambition for career 
advancement and the desire to have children often conflict.

Other employment practices make balancing work 
with childrearing difficult. The demands of work especially 
impact women who seek employment due to reasons other 
than professional development, such as supplementing their 
partners’ low income or supporting their children as single 
mothers.8 After all, many employers have hired male work-
ers with the assumption that they are married to full-time 
housewives and do not devote much time to housework and 
childrearing.8 In exchange for lifelong employment, compa-
nies expect full-time male workers to work about 51 hours 
a week with occasional overtime.7,8 Since many childrearing 

“... childbearing reluctance has its 
roots in economic hardship and 

gender inequality that have afflicted 
Japanese society for decades.”

Closed Daycare Center in Gojo, Japan
Image Source: Flickr Commons
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mothers cannot fulfill such demands, they prefer part-time 
positions that offer flexible working hours and holidays.8 As 
a result, about half of afemale workers work part-time, and 
half of female part-timers earn an annual income of less than 
$8,900.9,13 As the number of single mothers increases, there is 
no viable way for women to earn enough income while caring 
for their children. As long as cultural norms persist, women 
are expected to undertake most childrearing responsibilities. 
Historically, fulfilling such demand was feasible with another 
source of income, but as more women are entering the work-
force, this family model has become difficult to achieve. These 
employment practices make childrearing impractical for both 
women who aspire to become professionals and those who 
struggle to economically sustain themselves.

ATTEMPTS TO ENCOURAGE CHILDBIRTH

In the late 1990s, the low fertility rate in Japan prompted 
the enactment of the Angel Plans, which attempted to assist 

families in childcare.13 One component of these plans was to 
enhance subsidized and licensed daycare centers, which pro-
vide high-quality care and require small fees.8,13 While these 
centers are highly convenient for working mothers, they are 
poorly managed.8,14 The low wages have compelled childcare 
providers to quit, and the shortage of daycare centers have 
been especially evident in large cities like Tokyo and Osaka.8,14 
The shortage of nurseries have forced parents to extend their 
childcare leave or end their jobs to care for their children.8,14

Another reform mandates employers to provide paid 
maternity leave six weeks before and eight weeks after child-
birth.8 Additionally, workers who have employee insurance 
and have worked for at least one year are entitled to childcare 
leave until the child turns one.8 Compared to the systems of 
other developed nations, this system provides workers with 
decent compensation.8 Because paid parental leave is not 
available to self-employed and part-time workers, who cur-
rently comprise half of the female workforce, only 20% of 
childrearing women have taken advantage of this system.8,9 

Subsidized childcare and paid parental leave are highly ben-
eficial to those who can access them, and they might encour-
age more individuals to have children if they were universal. 
Nonetheless, nurseries have not been able to accommodate all 
children, and most childrearing women cannot benefit from 
the paid childcare leave system. 

CONCLUSION

With the low birth rate, all of the aformentioned cul-
tural, economic, and social factors have contributed to 

Japan’s quickly shrinking population, resulting in the serious 
economic consequences of labor shortages and lowered stan-
dards of living.10 Since the 1940s, fathers have been expected 
to work away from home to earn income while mothers stay  
home to care for the children.6 Achieving this family model 
has become difficult for all, especially after the economic 
recession in 1990.7 As companies began to prefer part-time 
workers, finding standard employment with regular pay and 
benefits became difficult.7 Meanwhile, more women have 
entered the workforce as highly-skilled professionals. They 
face employment practices that eliminate mothers’ career 
opportunities and make balancing work and childrearing 
difficult.8 The Japanese government has attempted to assist 
families in childcare by creating daycare centers and requir-
ing employers to provide paid parental leave. However, these 
efforts have been successful only to a limited extent. Faced 
with cultural expectations, a dearth of economic opportu-
nity, and discriminatory employment practices, many young 
individuals have opted not to have children. Simply providing 
families with resources for childcare will not boost the low 
birth rate; its causes are deeply rooted in economic hardship 
and gender inequality. Before the population continues to 
decline, the government must invest in the healthy lifestyles 
and socioeconomic well-being of the Japanese people.
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children per household has dropped from roughly 2.25 to just 
under two children for married couples from 1970 to 2016.7 
Similar declines were demonstrated by single parents raising 
children.7 The effects of this recession in birth rate may be 
partially counteracted by the increase in multi-generational 
households. In the past thirty years, the trend of multi-gen-
erational households has risen to a positive.4 In 2008, Pew 
Research found that 16.1% of households were comprised of 
at least two adult generations.4 These two adult generations 

often represent a senior par-
ent and their adult child.4 The 
proximity of their children 
grants seniors the access to 
a consistent supply of social 
support, ensuring mental 
well-being and regulation of 
healthy behavioral choices. 

Some further insight 
regarding the relationship 
between social life and health 
may be gathered from the 
world’s blue-zones — regions 

defined by a population with an expected lifespan over 100 
years old.1 A National Geographic team was able to extrapo-
late nine behavioral similarities among these regions, three 
of which are direct components relating to a healthy social 
life.1 The team noted that a majority of the surveyed elderly 
engaged in some sort of faith-based community as a form of 
support on a regular basis.1 Additionally, the children of the 
elderly usually lived either with their parents or within close 
proximity to them.1 Finally, the elderly most often belonged to 
some sort of intimate social group and frequently interacted 
with friends whom they had known for most of their lives.1 
For instance, an Okinawan man reportedly spent some time 
each day with a group of his childhood friends.1 This case 
study of the high life-expectancy areas of the world serves to 
further underscore the potential benefits of social support on 
the lifespan of the elderly.

Social relationships appear to be a crucial factor in the 
maintenance of a person’s mental and physical well-being, 
especially for the elderly. The elderly comprise a growing pop-
ulation with characteristically high health risks and declin-
ing opportunity for social interaction, which are often due to 
decreased accessibility and other implications of increased 
age. It is worthwhile, then, to invest efforts into improving 
social connectivity among seniors and their close family and 
friends so that the social standard might reflect a better qual-
ity, and possibly quantity, of life during those later decades.

INSIGHT

Social Support for the Elderly
Kurtis Chien-Young

THE MENTAL WELL-BEING OF THE ELDERLY 
is too often neglected. Because mental health can 
be less visible than physical health, it may be eas-

ily overlooked or deemed a lesser concern. Perhaps one of 
the strongest deterrents of mental illness and its subsequent 
physical consequences is satisfaction of social need. Seniors 
who receive sufficient social attention from friends and fam-
ily have both stronger mental resilience and better physical 
status.2 However, recent demographic transitions have stifled  
friends and family as sources of 
social support for the elderly.2

A person’s friends and fam-
ily provide them with physi-
cal aid, guidance, and a sense 
of emotional belonging.5 This 
support blunts the impact of 
stress and reinforces positive 
mental health.5 Social relation-
ships reduce physical burden, 
as well as lower blood pressure, 
heart rate, and production of 
stress hormones.5 The need for 
social attention is quite great among the elderly, whose cir-
cumstances put them at a higher risk of illness than people of 
other age demographics.2 

The elderly mainly rely on their relationships with their 
partners and children as avenues for social fulfillment.2 A 
spouse directly influences their partner’s health; the partner 
will tend to exhibit more social control because their spouse 
acts as a check to prevent detrimental behavior.5 In the 1950s, 
there were nearly twice as many married Americans as 
unmarried ones.6 However, the United States Census Bureau 
reported in 2015 that the number of married Americans was 
barely half of all adults.6 This steady decline in married indi-
viduals may insinuate that the average senior will be less likely 
to have an intimate partner to rely on for support and conver-
sation when they are in need. 

Yet, as beneficial as certain marriages can be, many even-
tually end, either due to the passing of a partner or divorce. 
The death of a spouse can seriously detract from a person’s 
mental health and can negatively impact their health behav-
iors.5 This reaction to loss can be alleviated by interactions 
with others; if family or close friends intervene to fill the hole 
with compensatory social support, further harm to mental 
health may be buffered.5

Still, access to supportive family members, from a quanti-
tative standpoint, is a dwindling resource. Americans are hav-
ing fewer children per household— the average number of 
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students to adapt well to 
the new environment when 
they face such pressure. 
First, students who have 
higher self-esteem tend to 
adapt more easily to the 
new environment. Accord-
ing to Wei et al. (2007), the 
interaction effect of racial 
discrimination — a cause of 
acculturative stress — and 
reactive coping on depres-
sion depended on stu-
dents’ self-esteem levels.6 
Having a good amount of 
confidence, students with 
higher self-esteem may 
perceive challenging situ-
ations with optimism and 
find a healthier and more 
effective way to adjust.6 For 
example, when a Chinese 
international student with 
high self-esteem enters a party in college, they may not be 
intimidated by the vastly different manners of socialization. 
They may discard the previous humble way of socialization 
back in their home countries and employ their confidence to 
engage in the party in a more direct and outgoing way. In this 
way, their coping strategy and high confidence is adaptive, in 
terms of integration into the new culture. 

Secondly, social support is an important protective fac-
tor that has been examined in multiple empirical papers. In 
Lee, Koeske, & Sales (2004), 74 Korean international students 
were recruited in the Pittsburgh area.2 They found that social 
support buffered the effect of stress because of symptoms 
related to respiratory disorders, headaches, low-energy level, 
sleep difficulties, and fatigue.2 Students with high levels of 
social support were significantly less likely to report symp-
toms under high levels of acculturative stress compared to 
students reporting low levels of social support.2 For inter-
national students who experience difficulties adjusting to a 
new cultural setting, close connections and networks of social 
support are critical coping methods for stress and mental 
health concerns, especially when students live far away from 
their families.9 Many international students may find this to 
be personally true, because when far away from home, the 
help and the comfort they receive from friends may serve as 
a second home. In addition to the buffer of adjusting to the 
new environment, social support is also a good predictor of 
a decreased level of acculturative stress: social connectedness 
and social support network satisfaction were both significant 
negative predictors of acculturative stress among interna-
tional students.1 

Thirdly, the act of fully integrating into one’s host coun-
try, which includes getting involved in local communities or 
developing personal relationships with American students, is 
protective toward adjustment.5 In Li and Gasser (2005), a total 
of 117 students (aged 18-46 years) from 17 Asian countries  

the language barrier is crucial but somewhat inevitable. The 
miscommunication resulting from idioms lost in translation 
creates academic stress and social discomfort.4 In Lin & Betz’ 
(2007) study, 203 Chinese and Taiwanese international stu-
dents were recruited to consider their interactions with fellow 
native language speakers and to imagine themselves inter-
acting in English-speaking settings.4 They found that social 
self-efficacy in the English setting was significantly positively 
related to English proficiency, length of residence in the 
United States, and unconditional self-regard, while negatively 
related to acculturation stress.4 International students usu-
ally report that they tend to find a discrepancy between their 
not-so-satisfying current academic grades and their previous 
academic success, no matter how excellent their grades were 
previously in their home country.8 The discrepancy between 
language and culture also applies to social situations, such 

as perceptions of humor, 
which can be dramati-
cally dissimilar between 
western countries and 
eastern countries.4 Inter-
national students may feel 
frustrated when beautiful 
sentences come out prosai-
cally because of the loss of 
cutural background. 

Another set of substan-
tial risk factors includes 

forbearance coping and acculturative stress, which are often 
practical predictors of students’ physical health. Forbearance 
coping is a common Chinese dealing strategy that refers to 
minimizing problems and troubles by sacrificing oneself in 
order to maintain the harmony of the community.7 However, 
psychological distress accompanies forbearance coping due 
to the sacrifice that is made at times. In the study of Wei, 
Liao, Heppner, Chao, & Ku (2012), a total of 188 Chinese 
international students completed an online survey to explore 
the relationship between acculturative stress, physiological 
distress and forbearance coping.7 They found that for those 
with a weaker identification with their heritage culture when 
acculturative stress was high, the use of forbearance coping 
was positively associated with psychological distress.7

PROTECTIVE FACTORS

In contrast to these risk factors, several protective fac-
tors play an important role in the ability of international 

“... social connectedness and social 
support network satisfaction were 

both significant negative predictors 
of acculturative stress among

international students.”

INSIGHT

Cultural Adaptation in International Students 
Risk Factors and Protective Factors
Deyuan Zeng

IN THE PAST DECADE, THE NUMBER OF COLLE-
ge students studying abroad, especially Asian interna-
tional students, has soared exponentially among North 

American universities. Relocating from half a world away, 
Asian international students face a new environment that dif-
fers from their home countries both culturally and socially. 
For instance, based on personal experience, Asian students 
are taught to be compliant with their teachers’ expectations 
during the first 18 years of their lives. Withholding their 
thoughts and remaining quiet during class is encouraged by 
their teachers. American professors, on the other hand, ask 
them to do exactly the opposite to achieve academic success.5 

In addition, Asian culture encourages people to be humble 
and exhibit emotional restraint under social circumstances, 
while U.S. culture often encourages direct expression of opin-
ions.3 As a result, different social ideologies and moralities 
disconnect many interna-
tional students from their 
previous identities, while 
the different cultural envi-
ronments continue to con-
found them.

Experiencing such a 
cultural clash in adapting to 
the Western environment, 
international students tend 
to react and adapt differ-
ently.2 Some students may 
find an equilibrium between their previous ethnic identity 
and current cultural identity and therefore survive in the new 
environment successfully, while other students may find the 
difference between the two identities confusing and frustrat-
ing; at times they may even reach a dangerous mental health 
state.2 There are a variety of reasons that explain why interna-
tional students fall into one of these two identity-change cat-
egories, particularly for Asian international college students. 
To better understand students who adjust maladaptively to 
college and disengage in social interactions, potential risk fac-
tors must be at the center of discussion; to better understand 
students who thrive in their higher education endeavors, 
protective factors are of primary concern. Protective and risk 
factors of cultural adaptation for international students are 
important to guide educational and psychological consulting 
services in the most efficient manner. 

RISK FACTORS

The process of adapting to North American colleges is 
full of challenges for Asian international students, and 

potential risk factors may interfere with adaptation. First, 
Author contact: Deyuan Zeng is a junior at Brandeis University. 
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were recruited to complete questionnaires about their socio-
cultural adjustment, contact with hosts, ethnic identity, and 
cross-cultural self-efficacy.5 The most significant conclusion 
was that contact with hosts and cross-cultural self-efficacy 
were both related to Asian students’ successful sociocultural 
adjustment.5 A possible explanation could be that the more 
contact students make with the host country, the more they 
develop local connections and understand their host’s culture; 
in turn, this propels them to acquire more adaptive social 
skills to aid adjustment to the new status quo. 

CONCLUSION

In sum, when Asian international students go through the 
process of adapting to North American college culture, 

some students integrate more easily than others. Two poten-
tial risk factors that interfere with adaptation are language 
barriers and acculturative stress.4,7 Three protective factors 
that facilitate adaptation are high self-esteem, social support, 
and fully integrating into the host country.2,3,6 In light of these 
research findings, professionals in the field of psychology 
should take both protective and risk factors into account when 
providing guidance to patients, rather than focusing only on 
risk factors. As suggested by Lin and Bez (2007), therapists 
should give patients guidance to determine their strengths 
and to view their cross-cultural experience as an explorative 
journey.4 International students who have a hard time adapt-
ing to their new environments are often taken for granted by 
the media, but they should be taken seriously. Having a smile 
in every picture on Facebook does not mean that someone 
has adapted perfectly — mental health professionals should 
employ a deeper scope to evaluate their patients in order to 
decrease the number of fatal tragedies in students.

Importance of Supporting the Integration of International Students
Image Source: Flickr Commons
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increased psychological well-being.7 Other similarly struc-
tured studies have also revealed that empathy from bond-
ing with animals can positively influence the development of 
social intelligence.7 Lastly, because children have been shown 
to learn more when emotionally invested, owning animals 
may facilitate language acquisition and improve verbal skills 
because of the therapy animal’s role as a learning motivator.7 

THE HUMAN-ANIMAL BOND

Boris Levinson, one of the pioneers of AAT, believes that 
the human-animal bond is strong because of animals’ 

roles as transitional objects that balance the fear of one’s sur-
roundings and inner thoughts.1 

Thus, an animal’s presence 
manages stress and allows an 
individual to further inter-
act with their environment by 
removing previous inhibition 
and promoting self-awareness 
and resilience.1 This is espe-
cially the case when traditional 
therapy has not yielded positive 
results in patients with high 
levels of stress. The emotional 
connection in AAT allows 
patients to manage stress and 
become comfortable in their environment, which enables tra-
ditional talk-therapy to become more efficient, as patients are 
more comfortable revealing information to their healthcare 
providers.8 Moreover, when patients reveal traumatic infor-
mation to their clinicians, an animal’s presence helps inhibit 
overwhelming feelings in a potential stress response that may 
follow.8 

Outside the clinical setting, interactions with animals con-
tinue to promote social skills and reduce stress, anxiety and 
loneliness, as well as improve mood, and help develop leisure 
skills.10 Given all of these occurrences, there are three main 
theories that try to explain why humans bond with animals: 
the love felt for animals grants social support, attachment is 

disorganized, or ambivalent, based on their interactions with 
the caregiver.9 This theory can provide an explanation for the 
improvements to an individual’s behavioral well-being that 
stem from interactions with animals. 

The brain’s right hemisphere connects to the limbic sys-
tem, which processes emotion and is integral in forming 
connections with other human beings.1 If a child between 
the ages of 18 to 24 months-old is exposed to negative envi-
ronmental factors, such as a lack of nutrition in their diet, 
the right hemisphere may develop abnormally.1 The child will 
likely exhibit an insecure attachment to their caregiver as a 
result of deficits in the limbic system’s ability to process emo-
tion.1 Because certain attachment patterns activate particular 
neurons that result in particular experiences, therapists state 
that the healthy attachment formed by bonding with an ani-
mal in AAT can potentially alter an individual’s perception 
of the world.1 Additionally, Mary Ainsworth, another pio-
neer of child development, has partitioned attachment theory 
into four distinct parts: proximity maintenance, separation 
distress, secure base, and safe haven.1 Patient interactions 
in AAT with dogs are believed to positively affect proximity 
maintenance, separation distress, and secure base in order to 
reduce and buffer stress.1,9 

COGNITIVE THEORY

Cognitive theory states that an individual’s cognition, 
behavior, and environment are interconnected.1 For 

example, if an individual experiences one or more insecure 
attachments, their perception of daily occurrences are often 
centered around shame and rejection, which generates a neg-
ative view of both the self and others.1 Many scientists believe 
that using AAT can help people, especially students with 
behavioral problems, break this negative cycle and develop 
healthier attachment constructs and self-concepts.1 Dr. Pat 
Sable’s 2012 review emphasizes that many independent stud-
ies have found a positive correlation between bonding with 
animals and self-esteem, which supports the claim that the 
presence of companion animals is crucial for a healthy self-
esteem, autonomy, and empathy.7 A study in which teenagers 
were asked to rank their personal relationships demonstrated 
that most participants rated their relationship with pets 
directly below those with their parents and above those with 
other individuals with whom they maintain interpersonal 
relationships.7 The presence of animals in one’s life has also 
been associated with greater social competence measured by 
intellectual skills and behaviors, stronger social networks, and 

“... interactions with animals 
continue to promote social 

skills and reduce stress, anxiety, 
and loneliness, as well as
improve mood and help
develop leisure skills.”

INSIGHT

The Science Behind the Cute 
How Does Animal Assisted Therapy Work?
Ursula Biba

THOUGH ANIMAL-HUMAN THERAPY HAS 
existed for thousands of years, it is currently split 
into two domains: Animal Assisted Activities (AAA) 

and Animal Assisted Therapy (AAT).4 AAA is the general 
integration of animals in and out of clinical settings, to pro-
vide comfort and enjoyment.12 AAT is the more commonly 
implemented and studied domain. AAT is the use of trained 
animals to help people recover from and cope with health 
problems like heart disease and mental health disorders, as 
well as to improve patients’ physical, social, emotional, and 
cognitive abilities.4,12 Therapy animals pose almost no risk to 
patients, as these animals undergo rigorous training and must 
remain updated on vaccinations and veterinary evaluations to 
allow those with emotional disorders and chronic illnesses to 
reap the benefits of AAT.1,12 Though the underlying mecha-
nisms of AAT are not well understood, there are two leading 
hypotheses. Neurological and physiological theories state that 
AAT is effective because animals biologically induce a state 
of relaxation in patients, while attachment, cognitive, and 
behavioral theories assert that animal interactions buffer and 
reduce human distress.4 

In the United States, modern pet therapy originated in 
the early 1960s based on the beneficial effects of the animal-
human relationship.5 Studies have shown that AAT is partic-
ularly beneficial for patients with autism, dementia, chronic 
diseases, mental disorders, and neurodisorders.4 Various lit-
erature reviews and original studies by Dr. Aubrey Fine, one 
of the first clinical psychologists to implement AAT, reveal 
that AAT also improves autism-spectrum symptoms, behav-
ioral problems, and emotional well-being, along with specific 
improvements in blood pressure, heart rate, salivary immu-
noglobulin A levels, depression, anxiety, perceived health 
quality, and emotional processing.3,4,8 When considering 
AAT’s wide range of benefits, it is important to note that the 
therapy’s efficacy depends on multiple factors, such as the 
type of animal used, the setting and duration of therapy, the 
type of disorder being treated, the patient’s age, and whether 
treatment is provided in a group or individual setting.10 
Nevertheless, many studies have attempted to elucidate the 
mechanisms of AAT based on theories in psychology, neuro-
science, and physiology, and to delve into how they relate to 
the human-animal bond. 

ATTACHMENT THEORY

John Bowlby, one of the pioneers of attachment theory, 
defines attachment as an innate process that influences 

a human’s motivation, emotions, and memory processes.1 

Attachment theory states that children develop an attachment 
to primary caregivers; the attachment can be secure, insecure, 
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elicited in human’s roles as caregivers, and pre-disposition for 
interacting with the environment  encourages them to inter-
act with other species.12

NEUROSCIENCE

Though current research on the neurological basis of 
AAT is not extensive, a few studies have recently come 

to light. One study focuses on laughter and the biochemical 
signals it elicits. Laughing promotes social bonding through 
the release of endorphins: if a mother expresses positive emo-
tion, this creates a high level of opiates in her child’s develop-
ing brain, which then trigger the release of endorphins that 

create general feelings of hap-
piness and well-being.1 In the 
context of AAT, this response 
can be triggered by a dog bring-
ing a squeaky toy to a distressed 
child, which causes the child 
to smile, motivates the dog to 
continue, and promotes social 
bonding and attachment.1 

 AAT is also heavily linked 
to cortisol, epinephrine, and 
norepinephrine levels.6 Various 
studies have shown that inter-
acting with friendly animals 

leads to a reduction in salivary cortisol levels, which is a stress 
hormone— some reports even suggest that the more time a 
child pets a dog, the lower their salivary cortisol levels.6,9,12 
Investigations in child development have led researchers to 
believe that this is due to the readiness of a child to relate to 
and interact with a welcoming dog.9 Studies have also shown 
levels of epinephrine, norepinephrine and glucocorticoid, 
which trigger stress responses and high blood pressure, are 
lowered in hospitalized individuals during and after dog hos-
pital visits.6 

Most notably is the crucial relationship between AAT 
and the oxytocin system. Oxytocin (OT), commonly referred 
to as the love hormone, is created in the hypothalamus and 
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released into the brain and circulatory system after stimula-
tion of OT nerve networks.6 As the release of OT encourages 
increased eye contact, empathy, face memory, trust, generos-
ity, and other prosocial behaviors, it promotes positive social 
interactions.6 Other studies have revealed that OT, as well as 
other neurotransmitters like dopamine, increase significantly 
after mere minutes of petting a dog.6 These same studies also 
highlight the trend of increased levels of these neurotrans-
mitters when the patient is familiar with an animal, which 
indicates that closer human-animal bonds lead to more pro-
nounced, positive effects.6 

PHYSIOLOGY

Among the various physiological effects associated with 
the stress response, blood pressure and heart rate are two 

of the most studied. Bass et al. (2009) has shown that AAT 
contributes to lowered blood pressure, heart rate, and anxiety 
levels.2 Heart rate is often measured because of its associa-
tion with the autonomic nervous system, which is responsible 
for tasks like breathing, heartbeat and digestion.4 Specifically, 
studies have shown that individuals with severe heart attacks 
had lower mortality rates if they owned pets.4 In Beetz et al. 
(2011) — performed on a range of diverse populations, such 
as the elderly, stockbrokers, children, and those with pre-
existing cardiac conditions — the same effect in all experi-
mental groups was evident: less stress, lower blood pressure, 
and decreased heart rate are exhibited when a patient inter-
acts with an animal.6 Observations across the board reveal 
that the more one interacts with animals, the less stress is 
measured via physiological effects.  

CONCLUSION

Many studies ranging from the behavioral to biologi-
cal sciences have sought to explain AAT. Research 

based on attachment theory speculates that patients’ posi-
tive relationships with therapy animals contribute to secure 
attachments and their subsequent effect of stress reduction. 
Similarly, cognitive theory emphasizes animals’ abilities to 
improve attachment, encourage higher levels of autonomy 
and self-esteem, and lead to increased general emotional 
well-being. Bringing both disciplines together, Levinson, one 
of the creators of AAT, believes animals mitigate stress and 
encourage patients to interact more openly with their envi-
ronment from the comfort they facilitate in clinical situations. 
Findings from examining cortisol, epinephrine, norepineph-
rine and oxytocin pathways, which state that AAT decreases 
feelings of stress and promotes feelings of happiness, supple-
ment the behavioral science findings. However, research is 
imperfect, and many studies suffer from methodological 
weaknesses and publication bias. Due to this, more studies on 
AAT and its underlying processes are necessary for the scien-
tific community to officially accept AAT as an effective form 
of therapy. However, as AAT’s integration is only improving 
patients’ experiences, there is, luckily, no reason to say fare-
well to Fido.

RESEARCH HIGHLIGHT 
Improving Diets and Climate Change
Rebecca Moragne

NOT ONLY ARE YOU WHAT YOU EAT, BUT YOUR 
world is determined by what you eat, too. A 

recent study published in the journal, Climate Change, 
analyzed the effects of improving the United States’ 
diet on both the country’s environment and health 
care. The study specifically focused on how alterations 
to the average U.S. citizen’s diet could prevent the 
oncoming effects of climate change. David Cleveland, 
the study director and research professor in University 
of California Santa Barbara’s environmental studies 
program and geography department stated, “People 
have looked at what effect diets have both on climate 
and on health, but they’ve never examined the poten-
tial to mitigate climate change through the food sys-
tem and the health care system together”.1 

The study analyzed varying diet models with 
reductions of red and processed meats; increases of 
fruits, vegetables, peas, and beans; and a replacement 
of most refined grains with whole grains. No altera-
tions were made involving added sugar, dairy, eggs, 
fish, and non-red meat. These models revealed that by 
“just changing health of the diet and including only 
some of the diseases associated with diets, [research-
ers] found a huge effect”.1 The studied improvements 
to the U.S. diet reduced the risk of Type 2 diabetes, cor-
onary heart disease, and colorectal cancer by twenty 
to forty percent, reduced health care costs by $77 
billion to $93 billion annually, and decreased green-
house gas emissions by 222 kilograms to 826 kilo-
grams per person, annually. The analyzed greenhouse 
gas emissions were those related to and produced by 
the healthcare system. Since the largest percentage of 
the United States’ greenhouse gas emissions is from 
the U.S. food system, due to animal-based food, by 
decreasing consumption of red and processed meats, 
researchers found a significant decrease in green-
house gas emissions.

In terms of the future effects of improving the 
United States’ diet on climate change, the study’s 
models proved to fulfill at least 23 percent of the U.S. 
Climate Action Plan’s goal to decrease net greenhouse 
gas emissions 17 percent below levels in 2005 by the 
year 2020. The fight against climate change can begin 
with an individual’s fork. Ultimately, improving the 
United States’ diet would not only benefit the health 
of an individual, but it would, additionally, benefit the 
health of the world. 

References for this article can be found at 
TuftScope.squarespace.com
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