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letteR FROm the editORs

swan song

Dear Reader,

This issue marks the end of a very exciting year for TuftScope. We began the year with a special issue on 
the Affordable Care Act in collaboration with the Community Health department and Prof. Kevin Irwin.  
In February, we came out with another special issue in collaboration with the EPIIC Colloqium, the Insti-
tute of Global Leadership and Sherman Teichman, highlighting student writing and research on Global 
Health and Security. Now we present to you our fourth and final issue this year.

This issue brings together topics from global health to policy and cutting edge medical science. We are 
thankful to Dr. Peter Piot, MD, PhD, the co-discoverer of the Ebola virus, for sitting down with our Acqui-
sitions Editor, Elizabeth Keys for an interview and discussing current and future global health threats.

As with every issue, our staff delivers a diverse collection of articles through News Briefs, Insights, 
Science Reports, Commentaries, Opposing Viewpoints and Film Reviews. Concerning domestic issues, 
Patricia Solleveld looks at barriers to healthcare in the undocumented immigrant policy, and Shayna Schor 
takes a look at the positives and negatives of the push towards electronic medical records. On a more sci-
entific note, Evan Balmuth looks at the effect of commercial antibiotics on antibiotic resistance and Rohan 
Rao looks at the advantages and disadvantages of patents on DNA. Beyond staff content, we are fortunate 
to receive original articles from within and beyond the Tufts community; this semester’s original articles 
tackle the issues of eugenics, environmental health and the World Food Crisis.

In addition to this being the last issue of the 2012-2013 academic school year, this is also the last issue 
for us as co-Editors-in-Chief and Tufts undergraduates. Since our freshmen year, we have seen TuftScope 
grow from a relatively small organization to now being an established publication with nearly thirty staff 
and a large online presence through the website (www.tuftscopejournal.org) and blog (www.tuftscope.
blogspot.com). We would also like to thank Virginia Saurman, another senior on our editorial board, for 
her dedication to TuftScope since her freshmen year. We are confident in our staff and the new editorial 
board and are excited to see TuftScope grow even further in the future.

If you are interested in joining TuftScope in the fall, email us at TuftScope@gmail.com.

We hope you enjoy the issue.

Sincerely,

Eriene-Heidi Sidhom & Brian Wolf
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neWs BRieFs

selections From our news analysis Weblog 
Us hiV Baby “Cured” by early drug 
treatment
Prachi Sharma

A two-and-a-half year old girl from Mississippi, born 
with HIV, appears to have been cured of the disease. After 
being free of medication for nearly one year, the infant has 
shown no sign of infection, indicating that HIV may be cur-
able in infants. The child was placed on antiretroviral ther-
apy, which is an established method of treating HIV that 
utilizes an assortment of available drugs.  Within 30 hours 
of her birth, three different drug combinations were imple-
mented for 18 months. Five months after stopping the treat-
ment, doctors were surprised to find that the child had not 
relapsed. The child’s health is being carefully monitored, and 
more tests must still be done to determine whether the treat-
ment will be effective in other infants. There is currently no 
cure for HIV, though if the child remains healthy, she will be 
the second cured case of HIV. While the results seem promis-
ing, researchers stress that this treatment would likely only be 
effective in infants, thus prevention is still the most efficient 
method of battling HIV. 

five disorders share Genetic risk factors, 
study finds 
Evan Balmuth

Schizophrenia, bipolar disorder, autism, major depres-
sion and attention deficit hyperactivity disorder (ADHD) all 
share some common genetic aberrations, according to a new 
study published online in Lancet this February. The study 
compared genetic tests of over 60,000 people worldwide, in 
what the authors describe as the largest study of psychiatric 
disorders to date. The meta-analysis uncovered four genetic 
abnormalities in common between the disorders. Although 
two of the related genes’ functions are unknown, two of the 
aberrations involve genes that are important for calcium 
channels necessary for neuron signaling in the brain. The 
authors of this study note that these four genetic abnormali-
ties are only the “tip of the iceberg” in terms of genetic risk 
factors, and that together they only contribute to a fraction 
of the overall genetic risk for these psychiatric disorders. In 
addition, when an individual has these genetic risk factors, 
which of the five mental disorders develops also depends on 
environmental factors. This may be observed in cases where 
one identical twin has schizophrenia while the other twin 
has bipolar disorder. Ultimately, this study contributes to the 
essential medical advancements of diagnosing psychiatric 
disorders based on genetic evidence rather than symptoms 

alone and treating these disorders’ biological causes rather 
than their symptoms. Specifically, it may open doors for new 
studies of calcium channels’ role in psychiatric disorders and 
clinical drug trials of calcium channel blockers.

thriving Cancer’s “Chaos” explained 
Kathryn Gibb

Scientists from the UK have discovered that diversity in 
tumors may be linked to a cancer making copies of its genetic 
code.  Previously, it was thought that when cancer cells repli-
cate, the number of chromosomes would not be split evenly 
between the two new cells.  It was thought that this difference 
in chromosomes would lead to cancer diversity.  However, 
scientists at the UK London Research Institute and at the 
University College London Cancer Institute have found that 
cancers can develop DNA replication stress.  When cancers 
do not have the sufficient building blocks of DNA, there are 
errors in the DNA replication process.  These errors lead to 
diversity within cancer.  The scientists found that the most 
errors were located on a specific region of chromosome 18.  
This new evidence may allow scientists to prevent cancer 
diversity, therefore making it easier to treat.

Zinc Keeps immune system “in Check” 
Julianna Ko

Zinc is commonly used as household remedy to treat 
the onset of colds, and researchers at Ohio State Univer-
sity recently pinpointed the role of zinc to immune system 
regulation. The immune system typically responds to infec-
tion through inflammation, but the body runs the risk of 
adversely impacting its own processes if the inflammatory 
response goes unchecked. In diseases such as sepsis, for 
instance, the immune system responds excessively to a bacte-
rial infection, leading to fatal symptoms linked to whole body 
inflammation.

After discovering that zinc-deficiency is correlated with 
overinflammation, the researchers at Ohio State discovered 
that zinc could play a role in controlling the immune system 
response by negatively regulating the Nf-kB inflammatory 
pathway. When the pathway is activated during infection, the 
protein Nf-kB recruits zinc to immune cells where the min-
eral can keep the immune response under control by slowing 
down the inflammatory response.

Researchers at University of Aberdeen have also discov-
ered similar interactions between zinc and the Nf-kB pathway 
in other diseases such as atherosclerosis, providing a possible 
explanatory mechanism for zinc’s ability to treat colds. 
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study: Gift bans in medical school Affect 
doctors’ Later Prescribing habits 
Prachi Sharma

In a recent study published in BMJ, Yale researchers found 
that doctors who studied at medical schools that limited the 
amount of gifts given by pharmaceutical companies to stu-
dents (such as sponsored lunches, new devices,  and other 
similar benefits) were less susceptible to drug marketing after 
graduation. The researchers studied the prescribing practices 
of doctors who had attended medical schools that utilized a 
gift ban policy (as of 2004) to those who attended the same 
school before the policy was implemented. Comparing the 
number of prescriptions for Vyvanse and Invega, heavily mar-
keted drugs for attention deficit disorder and schizophrenia, 
to the number of prescriptions for similar, but older drugs, 
researchers found that those doctors who attended school 
with the gift ban were less likely to prescribe Vyvanse and 
Invega compared to doctors who attended the same school 
before the ban. While the prescription rate of a third drug, 
Pristiq, was also studied, researchers did not find a significant 
effect, possibly because the drug is generally less commonly 
prescribed than Vyvanse and Invega. 

This study comes out in light of a rising trend among 
medical schools in tightening policies to prevent drug mar-
keting on campuses, in an attempt to reduce the influence 
these gifts may have on physicians’ prescribing practices. 

Who Can outgrow or recover from Autism 
Enshu Chawla

Researchers at the University of Connecticut have discov-
ered that it is possible for a child to outgrow autism. Some 
children who were diagnosed with autism are being found 
to have recovered from the disorder, though there is a chance 
that some of these individuals may have been misdiagnosed 
at an early age as the number of autism diagnoses has been 
increasing. In one study, 18% of the toddlers that were 
screened no longer were considered to be autistic by the age 
of 4. Still, there currently is not a method to determine which 
group of individuals will outgrow or recover from autism. 
Some believe that the recovery could be attributed to proper 
therapy along with biological and genetic factors. Dr. Debo-
rah Fein, one of the researchers at the University of Connecti-
cut, is looking to see what can lead to what is known as the 
“optimal outcome,” as she believes that many of the children 
diagnosed with autism can reach this end goal. However, it 
has been noted by Dr. Fred Volkmar of the Yale University 
School of Medicine that some individuals who do not meet 
the criteria for the disorder, and have therefore “recovered,” 
may still show behaviors, which could be considered abnor-
mal. In one example, an individual is said to have recovered 
from autism but as an adult eats the same meal every night, 
goes through the exact same routine, and shows awkwardness 
in some social settings.

People in Us have Poorer health and die 
Younger than those in other rich Countries
Alice Chan

The medical accomplishments and breakthroughs made 
over the last decade have made positive differences in the U.S. 
health care system; however healthier living styles and longer 
lifespan are not among those differences. According to the 
January 9th report released by a panel assembled by the U.S. 
National Research Council and the Institute of Medicine, the 
U.S. performed poorly in health outcomes rankings at every 
age from birth to 75 years. In comparison to the inhabitants 
of the sixteen other high income “peer” countries, including 
Australia, Canada, and the United Kingdom, featured in the 
report, Americans are less healthy, have more chronic disease 
and disability, and die relatively younger than their interna-
tional counterparts. The report demonstrated the specific 
nine health outcomes in which Americans performed the 
worst: infant mortality and low birth weight; injuries and 
homicide; adolescent pregnancy and sexually transmitted 
infections; HIV and AIDS; drug related deaths; obesity and 
diabetes; heart disease; chronic lung disease; and disability. 
The report suggests that the U.S. health care system’s weak-
nesses, which include shortage  of primary care and public 
health services, may have contributed to the poor rankings; 
however the report also suggests that the health care system 
is not likely to be solely responsible, as social, environmen-
tal, and policy factors are also considered. Nevertheless, the 
panel recommends a number of solutions: a “strengthened 
national commitment” to resolve the aforementioned issues, 
a “robust outreach effort” to raise public awareness to “stimu-
late a national discussion” and an “examination of the policies 
and approaches” of other countries that may be successfully 
adapted and applied in the United States. 

Gatorade to remove Controversial ingredient 
Denali Rao

PepsiCo will soon stop including an ingredient called 
brominated vegetable oil, or BVO, in their product Gatorade. 
BVO can be used as an emulsifier, helping to spread a sol-
ute or flavoring throughout the drink. However, other uses 
of BVO include flame retardation, and the chemical has been 
“banned in Japan and the European Union”. PepsiCo uses it 
in Mountain Dew as well as Gatorade, and Coca-Cola uses it 
in Fanta.

PepsiCo says that the change was a response to concerns 
from the public. Although the company didn’t give out any 
specifics, there was a recent petition on Change.org that urged 
soft drink companies, specifically Gatorade, to stop using bro-
minated vegetable oil. The December petition accrued more 
than 200,000 supporters. Now that that petition succeeded, 
another has sprung up to convince Gatorade’s competitor 
Powerade to stop using BVO.
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Peter Piot, MD, PhD FRCP is a former Under Secretary-General of the United Na-
tions, director of the London School of Hygiene and Tropical Medicine and a pro-
fessor at Imperial College London. He earned his Doctor of Medicine from the Uni-
versity of Ghent and his PhD in Microbiology from the University of Antwerp. 
He co-discovered the Ebola virus in Zaire in 1976. He was president of the Interna-
tional AIDS Society from 1991 to 1994 and the Executive Director of UNAIDS 
from 1994 to 2008. He discusses here the current and future threats to global health.  

do you believe that Hiv/aids and its related research is 
losing momentum after the financial crisis and do you feel 
as if advocacy has either waned or augmented in the past 
few years?

I think that AIDS research is still going strong.  The two key 
questions are vaccine, and that requires far more basic research, 
and the other one is a cure, because what we have now as treat-
ment is not a cure.  So these areas are going strong, but on the 
other hand, I think there is a certain complacency and fatigue, 
AIDS-fatigue to say so, where the perception is there that the 
end is near, that we are close to a solution for the problem and 
I think the reality is far from that. And that combined with the 
financial crisis is really a cause for concern because the para-
dox is that there are true achievements – less people are dying 
and more people surviving, less people are becoming infected 
– there is no doubt about it.  And the paradox is that some 
people will say “Okay, we’ve done it - - fine” and now there are 
so many other problems, let’s focus on those, and that would 
be a really fatal mistake, because we know if we decrease efforts 
and funding, then infections will go up and people will die.  
And in the end, we will have to pay far more later because 
more will be infected and more people will need treatment.

From your professional opinion, what do you believe is 
the next global health threat and how well do you feel we 
are prepared for this?

I think the next global health threat is already [t]here, and 
that’s the tsunami of obesity and associated chronic diseases – 
cardiovascular disease, diabetes – which is, if I may say, no lon-
ger the privilege of the Western world, now it has become the 
first cause of death all over the world, except in sub-Saharan 
African where AIDS is number one.  But even in South Africa, 
it is now killing far more people than ever before and we are 
not prepared for that.  
It is an epidemic of a new nature.  It is not a virus, not a bac-
teria – there’s no treatment really.  And, again, it’s linked to 
a paradox to increasing wealth and a decline in infectious 
diseases and we are living longer – we are, in a sense, victims 
of success.  So and that will require far more than a medical 
approach.  But that’s something we have to think through how 
are we organize society in terms of food, moving and let’s not 
forget the first cause of death there is smoking.  
And smoking [rates are] still increasing in the world, so 
the tobacco companies…smoking is going down in the 
U.S., Europe, Australia, but there are new markets, China 

particularly, there are a few hundred million people are smok-
ing and new smokers are added.  And that is the number one 
thing to stop.

back to your book, no time to lose how do you believe 
that technology and advance have changed the landscape 
for being a “disease cowboy.”  in your book, you wrote 
about just wearing latex gloves to handle those damaged 
ebola samples.  do you feel like you would have had those 
same opportunities if you’d been living in this technologi-
cal era?

No, I think that new technologies allow us to detect new epi-
demics much faster.  In Uganda, there have been several out-
breaks of Ebola and Marburg in the recent years, but it may 
be because now we can basically detect this in a day, whereas 
before, you sent samples to laboratories.  I think there is also 
more awareness of the risks of manipulating pathogens, there 
are even laws and so on.  I describe it in my book, I would 
walk across borders, I would take a few samples on a commer-
cial flight with me, I would go to jail today!  So we are more 
aware and we have better technology…I think that [these] are 
to protect people and the investigator. 

as the director of the london school of Hygiene and 
tropical Medicine, what advice do you have for the next 
generation of health professionals entering the field?

I think that, first of all, global health is a field with a future, 
a great future.  Secondly, we need people with many differ-
ent skills and disciplines.  So you don’t need to be a medical 
doctor to contribute to global health.  Whether it’s an urban 
planner, and you think about public transportation and bike 
paths – you can see how you can team up with others to work 
on global health.  
And then, having on the ground experience is very important, 
but you don’t need to go very far for that.  There is also, even in 
Massachusetts, there are lots of opportunities to acquire that 
experience, there are lots of inequalities all over.  
And then, finally, be creative.  I was very impressed by the 
[EPIIC] class today, one by who was in the room, by what peo-
ple were doing with so many different backgrounds, but also, 
the creativity of the questions – it’s really stimulating for me.  
So you have a wonderful cohort here.
EK: Thank you so much for your taking the time to sit down 
with me.

Elizabeth Keys is the Acquisitions Editor of TuftScope.

phOtO OF peteR piOt (image cRedit: 
amFaR.ORg)

a discussion with dr. Peter Piot, the dean of the 
london school of Hygiene and tropical Medicine
Elizabeth Keys

FeatuRe inteRvieW
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cOmmentaRy

the ethics of Preconception gender selection
 Bassel Ghaddar

teCHniCal baCkground

Since ancient times, the contents of a pregnant woman’s 
womb have astounded scientists and philosophers alike, and 
many efforts aimed at influencing prenatal gender have been 
exerted. For example, to sire a son Aristotle recommended 
couples to make love in the north wind, Hippocrates sug-
gested men tie a string around their left testicle, and medieval 
alchemists proposed drinking the blood of a lion and hav-
ing intercourse under a full moon. Modern science has also 
contributed to this historical quest of gender selection, with 
common practices including abortion and fertilization using 
genetically screened embryos. In the early 1990s, scientists 
at the Genetics and IVF Institute demonstrated that living 
human spermatozoa could be separated by gender using flow 
cytometry and then subsequently used for fertilization. This 
most recent method of gender selection has been trademarked 
for human application under the name MicroSort®.1

MicroSort® works by sorting human sperm to obtain 
samples of X or Y enriched spermatozoa, which can then be 
used for intrauterine insemination (IUI - direct injection of 
spermatozoa into a woman’s uterus), in vitro fertilization 
(IVF - fertilization of an egg by sperm outside the body), or 
for intracytoplasmic sperm injection (ICSI - in vitro injec-
tion of a sperm directly into an egg).1

In the MicroSort® method, semen is first filtered to 
remove debris, and is then exposed to a dilute solution of 
Hoechst 33342, a fluorescent dye which permeates the sperm 
head membrane and binds to the non-coding minor groove 
of DNA. This dye fluoresces when exposed to UV light; it 
does not intercalate between DNA strands, and is non-toxic 
at very low concentrations. These living spermatozoa are next 
passed through a flow cytometer which causes the dye to flu-
oresce. The cytometer is engineered so that the spermatozoa 
are aligned in a narrow stream of cell culture medium. Those 
spermatozoa that are identified by an argon ion laser as being 
correctly aligned have their fluorescent signal quantified by a 
second detector. The quantified fluorescence is proportional 
to the amount of Hoechst dye bound to the DNA, which is 
proportional to the total amount of DNA in a spermatozoa 

nucleus (Schulman and Karabinus, 2005). Since the X chro-
mosome contains more genetic material and is 2.8% heavier 
than the Y chromosome, it shows greater fluorescence, and 
thus the X and Y spermatozoa can be identified, separated 
by electrostatic deflection, and collected, while the major-
ity of spermatozoa are continuously recycled through the 
cytometer.1 Between June 1994 and January 2007 MicroSort® 
underwent 5871 sorts (XSort® and YSort®, respectively). 
Using fluorescence in situ hybridization, a technique which 
uses fluorescent probes that bind to specific parts a chromo-
some and detect its presence, post sort purity was averaged 
to 87.9% for XSort® and 73.4% YSort®. A total of 943 babies 
were born using MicroSort® to preselect for gender; XSort® 
resulted in 92.0% female born babies, and YSort® resulted in 
81.5% male born babies.

MicroSort® was protracted by the Genetics and IVF Insti-
tute from clinical trial and did not receive a formal decision 
from the FDA regarding safety and efficacy, but it is now 
available in select locations outside of the United States. 
Nevertheless, such technology is rapidly emerging and has 
serious implications on human health, the lives of individu-
als, and society as whole. This paper analyzes the ethics of 
preconception gender selection with regards to the following 
three spheres: health, the personal and family sphere, and the 
societal and global sphere. 

HealtH

Proponents of PGS argue that it is ethical because it 
limits the transmission of X linked diseases. The X chromo-
some contains more genetic material than the Y chromo-
some, including several genes of fundamental importance. 
To males, these genes are only passed on from the mother. 
Functionally defective X-linked genes cause over 500 sex 
linked diseases, including hemophilia, Duchenne muscular 
dystrophy, and Tay Sachs disease, which are generally only 
expressed in males since female carriers are usually protected 
from disease expression by a functional allele on their second 
X chromosome. Females who are carriers of X-linked genetic 

Bassel Ghaddar is a staff writer for TuftScope.

Abstract: Gender selection has long been a human dream and is now increasingly feasible. The most effective method to date 
(MicroSort®) works by separating X and Y sperm samples based on differences in the amount of genetic material, and then 
using the enriched samples for fertilization by intrauterine insemination (IUI) or in-vitro fertilization (IVF). Such preconcep-
tion gender selection (PGS) has serious implications on human health, family, and society. PGS can be used as an effective tool 
to limit the transmission of X linked diseases and gender specific diseases, and has been shown to be largely non-maleficent. At 
the same time, there are concerns about selecting which spermatozoa get a chance to fertilize an egg, and about imposing the 
unnecessary risks of IUI and IVF on couples that would otherwise not need to undergo the procedure. PGS may be desirable to 
couples seeking “family balancing” (family gender variety), or those seeking a particular relationship with a son or daughter. 
Opponents argue that PGS is inherently sexist, will uphold gender stereotypes, and may lead to eugenics. On the societal level, 
PGS may be seen as a procreative right, and a lesser evil than other current methods of gender selection. It can also indirectly 
limit population growth, for couples do not need to keep reproducing for a child of a certain gender. Some argue that it is outside 
the government’s responsibility to limit such technology. Finally, there are concerns about how PGS will affect the natural sex 
ratio, and on whether it is an equitable use of medical resources.
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abnormalities may choose to select against having sons, since 
statistically they will pass on their X-linked disease to half of 
their male children.1

PGS can similarly decrease the risk of transmitting gender 
specific diseases. Diseases of the reproductive system is one 
such category of disease. For example, prostate cancer only 
occurs in males, and males with first-degree family members 
who have prostate cancer have twice the risk of acquiring 
the disease.2 Similarly, women with a family history of ovar-
ian cancer have 9.8 times the risk of acquisition, and 99% of 
breast cancers occur in women, who are more at risk if they 
have a family history of breast cancer.3 Families may choose to 
select against children of a specific gender if they are at a high 
risk of acquiring a certain gender specific disease. 

Supporters of PGS also point to its non-maleficent nature. 
Since selection occurs prior to conception, there is no discard-
ing of embryos as in in-
vitro fertilization. Though 
IVF can be used to achieve 
conception, during 13 
years of MicroSort® clini-
cal trial, patients under-
went 3629 of IUI cycles 
and only 1642 IVF/ICSI 
cycles.4 IUI is a noninva-
sive and relatively simple 
and safe procedure with 
a very low risk of serious 
complications. Less than 
1% of women experience 
infection as a result of 
the procedure. Further-
more, patients who used 
MicroSort® experienced 
normal pregnancies; no 
abnormalities in the rate 
of fertilization, spontane-
ous abortion, pregnancy, 
or incidence of major congenital malformation were found 
compared with other pregnancies conceived by IUI or IVF/
ISCI.4  

Some critics argue that PGS is unethical because it alters 
the process by which a sperm fertilizes an egg. Though details 
of the reproductive process have been elucidated by modern 
science, the exact mechanism of fertilization and the reason 
why one particular sperm makes it to an egg before others is 
still unknown. This process may be a primary form of natural 
selection, in which the most fit sperm is able to fertilize an egg. 
Selecting which sperm have the chance to fertilize an egg, and 
thus allowing an inferior sperm to be implanted, may hinder 
evolutionary progress and be detrimental to the human race. 
More research is required before it can be claimed that PGS is 
non-maleficent.5

Though the methods of conception (IUI, IVF/ICSI) used 
after sperm sorting are relatively safe, they do impose unnec-
essary risks to couples that would otherwise not need to 
undergo such procedures. Though IUI is seemingly the safest 
method, its success rate averages 10-20% per cycle, and there 

Table 1. Summary of the major reasons for and against preconception gender 
selection.

is risk of multiple pregnancies.6 IVF has a live birth rate of 
41.4% for women under the age of 357, but offspring after IVF 
are at a higher risk for low birth weight and have a relative risk 
of congenital anomalies; compared to spontaneous concep-
tion, IVF is also generally associated with more obstetric and 
perinatal complications.8 

Personal and FaMily sPHere

There are several reasons why a couple would have a gen-
der preference for their child. Some desire to use it as a means 
of “family balancing;” these are couples who already have one 
or more children of the same gender and are seeking gender 
variety in their home. Others may long for the special experi-
ence of rearing a son or daughter, or the unique relationship 
they believe they will enjoy with a child of a particular gender. 
Finally, some couples may have a strong preference for the 

gender of their first child, 
especially those influenced 
by religious, cultural, or 
legal dispositions.9

Research on the differ-
ences between having sons 
and daughters is exten-
sive but not definitive. For 
example, one study found 
that fathers are generally 
less involved with daugh-
ters than are mothers, but 
spend more “quality” time 
with their sons.10 Another 
study found that moth-
ers and fathers contribute 
differently to the identity 
development of a son and 
daughter11, and yet another 
found no significant corre-

lation of empirical evidence 
that such relationships are universally different.12 Neverthe-
less, couples may sincerely look forward to some experiences 
they can share with a child of a certain gender, or seek chil-
dren of both genders; PGS supporters argue that there is no 
harm in allowing them to pursue this. Psychological research 
in this area is very limited. 

Opponents of PGS argue that any attention to gender dif-
ference is inherently sexist because differences in expectations 
for the two genders are rooted in sexist stereotypes, and thus 
any gender selection reflects a value on gender difference and 
reinforces the stereotypes that have systematically maltreated 
women. Tabitha Powledge, an award winning medical jour-
nalist, has gone so far as to call gender selection “…the origi-
nal sexist sin,” and equates it to primarily judging a human’s 
worth by its gender.13 Some argue that PGS will undermine 
the sexist tendencies that society has been striving to eradi-
cate, and will result in subjecting children born after PGS to 
stringent gender stereotypes, due to the parents’ expectations 
of their child’s selected gender. Some go so far as to say that 
gender selection will inevitably lead to the selection of other 
traits for non-medical reasons, and thus PGS will create a 
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following three spheres: health, the personal and family sphere, and the societal and global 
sphere.  
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Health 

Proponents of PGS argue that it is ethical because it limits the transmission of X linked 
diseases. The X chromosome contains more genetic material than the Y chromosome, including 
several genes of fundamental importance. To males, these genes are only passed on from the 
mother. Functionally defective X-linked genes cause over 500 sex linked diseases, including 
hemophilia, Duchenne muscular dystrophy, and Tay Sachs disease, which are generally only 
expressed in males since female carriers are usually protected from disease expression by a 
functional allele on their second X chromosome. Females who are carriers of X-linked genetic 
abnormalities may choose to select against having sons, since statistically they will pass on their 
X-linked disease to half of their male children (Schulman and Karabinus, 2005). 

PGS can similarly decrease the risk of transmitting gender specific diseases. T0.&,.&."12"*9&"

+&7+1'()*0=&".?.*&/"0."1-&".()9"),*&61+?"12"'0.&,.&. For example, prostate cancer only occurs 
in males, and males with first-degree family members who have prostate cancer have twice the 
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Deleted: MicroSort® was protracted by the 
Genetics and IVF Institute from clinical trial and did 
not receive a formal decision from the FDA 
regarding safety and efficacy, but it is now available 
in select locations outside of the United States. 
Nevertheless, such technology is rapidly emerging 
and has serious implications on human health, the 
lives of individuals, and society as whole. This paper 
analyzes the ethics of preconception gender selection 
with regards to the following three spheres: health, 
the personal and family sphere, and the societal and 
global sphere. 
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eugenic society. Since PGS is still in its infancy, research ana-
lyzing such psychological effects has not yet been conducted. 

Not all feminist writers, however, disagree with PGS. 
Professor Mary Mahowald, an egalitarian feministic Ameri-
can bioethicist, defends PGS as morally justifiable so long as 
the intentions behind selecting for a gender are not sexist9, 
and Christine Overall, a British feminist bioethicist, regards 
desiring a child of a certain gender for sexual similarity or 
complementarity to be morally acceptable.9 Many scientists, 
philosophers, and legal officials, including Supreme Court 
Justice Ruth Bader Ginsberg, hold the view that differences 
between males and females are enduring and should be seen 
as a source of celebration and appreciation, rather than a call 
for needed homogenization.9 

There is clearly a difference of opinion on the nature of 
PGS’s impact on sexism, and some argue that until there is 
stronger empirical evidence that PGS would reinforce harm-
ful stereotypes, then there is no justifiable reason to ban gen-
der selection technologies on such grounds.9 At the same 
time, others oppose the legalization of PGS technologies until 
the psychological effects on PGS-born children are further 
researched and understood. 

soCietal and global sPHere

Legal arguments have also been made for and against PGS. 
Proponents argue that public polices which bar nonmedical 
use of PGS technology are unconstitutional or illegal. They 
argue that such restrictions infringe on women’s autonomy 
and fundamental procreative liberty, which includes the right 
to make reproductive decisions free of discrimination or coer-
cion. If there are differences in the experience of rearing a son 
or daughter, then people should be free to implement their 
preferences. Proponents argue that the purpose of govern-
ment is not the enforcement of morality, but the prevention 
of harm to others.13 Since there is no solid evidence that PGS 
technology will harm society, there is no prerogative to its 
banning. On the contrary, PGS by IUI can be considered an 
ethically and medically lesser evil than other common forms 
of gender selection (abortion, IVF, infanticide), since selec-
tion occurs prior to conception. Thus, it prevents an already 
occurring harm. 

Opponents of PGS argue that, by promoting sexism and 
creating an imbalance in the natural sex ratio, PGS does inflict 
public harm and should be banned or restricted. They also 
claim that many women choosing PGS for gender selection 
are not exercising their own autonomy, but are influenced by 
cultural and familial pressures. If restrictions cannot be made 
at the legal level, some would push for physicians to define 
strict standards of care; for example to limit PGS to those 
seeking family balancing, or to limit PGS for first born chil-
dren only if they are selecting females, or to require patients 
receive extensive counseling on the risk of failure and the 
necessity of commitment to the child.9 

On the societal level, there are concerns about how PGS 
will affect the natural sex ratio. Opponents of PGS assert that 
underlying sexist tendencies will lead to preferential selec-
tion of males and result in an imbalanced sex ratio. Post-
conception gender selection methods, including pregnancy 

termination and infanticide, have already been used for this 
aim, are widespread in some current societies1, and have 
created great gender imbalances in countries such as India, 
China, and Korea.9 

Supporters of PGS argue that such risk of gender imbal-
ance is not applicable to modern Western society. Of the cou-
ples that participated in the MicroSort® clinical trials, 90.5% 
were couples in their mid-thirties who already had two or 
three children of the same gender and were seeking PGS for 
family balancing, and The Gender Clinic of New York City 
reported that all of its 120 American patient couples were 
similarly seeking family balancing.9 The results of the German 
General Social Survey 2000 likewise indicated that, of those 
surveyed, 9% preferred male children, 9% preferred female 
children, 47% preferred an equal number of both gendered 
children, and 35% had no preference. Other survey data taken 
from the US, UK, and Canada similarly support that there is 
minimal threat of gender imbalance due to societal preference 
in Western society.9 Supporters of PGS argue that Westerners 
should not be denied the freedom to use PGS technologies 
just because other cultures do not hold the same views, and 
that a prohibition of PGS technologies in the West will not 
affect gender ratio imbalances elsewhere in the world. 

PGS can also benefit society by indirectly contributing to 
population growth limitation, for couples would no longer 
need to keep reproducing to have a child of a certain gender. 
However, some argue that PGS technology is an inequitable 
use of medical resources. 

ConClusion

Though gender selection has long been a human dream, it 
has never sparked as heated of a debate until recent technolo-
gies actually made it feasible. Compelling arguments have 
been made for and against PGS, and in the relevant litera-
ture there seems to be a general consensus that selection for 
medical reasons is acceptable. The current ongoing discourse 
thus mostly revolves around PGS for non-medical applica-
tions. Many groups have made decisions on the permissibility 
of such technologies, though the past decade has shown that 
they are often subject to change. In 2001, the American Soci-
ety for Reproductive Medicine formally approved of gender 
selection for non-medical reasons14, and in 2007 the Ameri-
can College of Obstetricians and Gynecologists’ Committee 
on Ethics declared their opposition to PGS for non-medical 
reasons.15 Sex selection is currently legal in most Western 
countries, but is more limited in Eastern countries. Accord-
ing to Jewish law, PGS is legal, but in most Christian views it 
is forbidden, and the general Islamic consensus is that PGS is 
permissible on the individual level, but prohibited if imple-
mented on a societal level.16 Further development of PGS 
technology will only make it more effective, and serious con-
sideration is necessary before any legal action is taken. 

references for this article can be found at 

tuftscopeJournal.org
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Are there 
really benefits 
to daily 
vitamins?

Ayal Pierce argues that 
for the benefits of daily vitamins 
but Joseph St. Pierre counters 
this view.

The opinions expressed in these 
articles do not necessarily reflect those 
of the author.

YES It is sometimes 
hard to believe 
that something as 

simple as the benefits of daily vitamin 
supplements remains questionable. 
Research yields conflicting results 
as to the benefits of supplemental 
micronutrient consumption. With 
over 30% of the US population using 
supplements,1 the question arises as 
to whether the public should con-
tinue paying for these pills that may 
have no effect, or possibly a negative 
effect, on the body. The more research 
that is conducted, though, leans in the 
favor of vitamin supplements being 
beneficial, so long as it is comple-
mented by a healthy nutritional diet. 
Whether in pill, gumball, or gummy 
bear form, the cost of vitamins is rela-
tively cheap. With the possible ben-
efits outweighing the possible risks, 
taking daily supplements is a smart 
investment.

The plethora of environmen-
tal and lifestyle factors involved in 
daily life make establishing scientific 

proof of vitamin supplement benefits 
extremely challenging. As Dr. Perry 
Culiver, a medical associate at Mas-
sachusetts General Hospital, stated in 
1949, “At present it is impossible to 
ascertain whether the clinical response 
to these supplements is due to alle-
viation of a deficiency of the spe-
cific newer factor or whether benefit 
results from a pharmacologic effect.”2 
Although research has improved and 
expanded over the last 70 years, Dr. 
Culiver’s statement still holds true 
today for most compounds. A major 
factor is the amount of vitamin intake 
before the trial. Someone who already 
has sufficient vitamin levels will not 
show any effect upon additional vita-
min consumption.  We must remem-
ber that in medicine, each person is 
different and research requires taking 
these variances into account.

In the debate of whether one 

NO “Too much of 
anything is dan-
gerous…” the old 

saying claims, and when framed in 
the context of a society that spends 
increasingly high amounts of money 
on dietary supplements, especially 
the multivitamin, such words might 
ring true.  An estimated half of the 
American populace is on at least one 
type of vitamin or dietary supplement, 
representing annually a 20 billion dol-
lar investment.1 Racked with claims 
ranging from protection against dis-
ease and illness to suspiciously broad 
statements promising improved health 
to consumers, vitamin supplements 
declare themselves to bring many 
of the health benefits desired by the 
populace without the negative con-
notations of being a drug. However, 
many of the claims touted by suppli-
ers have yet to be supported by ade-
quate proof. Indeed, despite years of 
corporate advertising, evidence, and 
an FDA-sanctioned label, the benefits 
accompanying the daily consumption 
of multivitamins remain debatable at 
best. 

Currently, there are countless 
dietary supplements available to con-
sumers, each with its own unique 
claim and marketing strategy. A case 
could be made for or against all of 
them, but alas, such analysis demands 

a scope and specificity that exceeds the 
parameters of this article. Therefore, 
for the sake of simplicity, only multi-
vitamins will be discussed. 

So what exactly is a multivitamin?
The answer may not be as 

straightforward as one might expect. 
Indeed, the term “multivitamin” was 
not solidified legally until the early 
1990’s with the passage of the Dietary 
Supplement and Education Act of 
1994, or DSHEA.2 The law was the 
end result of a brutal struggle between 
federal agencies looking to increase 
their power to combat the increas-
ing occurrence of health fraud and 
the collective effort amongst vari-
ous manufacturers of the health food 
industry to defend their growing 
market from added regulation, and 
was originally intended to bar health 
food companies from marketing con-
sumable products with intentions 
reserved only for drugs, that is, mar-
keting said products with the intent 
for use in the “diagnosis, cure, mitiga-
tion, treatment, or prevention of dis-
ease”3 by placing certain nutritional 
consumables, formally christened as 
“dietary supplements, into a regula-
tory category distinct from drugs and 
food.”2  Unfortunately, placing sup-
plements into their own category also 

Ayal Pierce is the Internet Editor of 
TuftScope.

Joseph St. Pierre is the Research Highlights 
Editor of TuftScope.
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should take daily vitamin supple-
ments, large generalizations are often 
made. Each specific vitamin is differ-
ent. Therefore, when talking about 
whether daily supplements should be 
used, we must look at each vitamin 
separately.

There is only one supplement, 
so far, that has been proven to have 
significant benefits. Supplement-
ing folate, or folic acid, receives in 
pregnant women has been shown to 
reduce the risk of neural-tube defects 
in the baby by 70%.1 Studies show that 
a daily intake of 400µg should be suf-
ficient but the general population only 
intakes about 200µg a day. It is possible 
to consume the needed dose of folic 
acid by eating food only. However, in 
order to reduce neural-tube defects in 
children, doctors widely recommend 
folic acid supplements to the average 
pregnant woman.

Parents have constantly reminded 

us to drink our milk because it will give 
us strong bones. In the case of Vitamin 
D, “sun exposure alone can provide 
adequate vitamin D.”1 This makes the 
population of Boston, whose sunlight 
exposure decreases drastically in the 
wintertime, more susceptible to defi-
ciencies. For this reason, milk in Cali-
fornia is not fortified with vitamin D 
but milk in the Northeastern United 
States is. A team of researchers, led by 
Dr. Heike A. Bischoff-Ferrari, decided 
to look at the elderly population of the 
Northeast and research the effects of 
vitamin D supplementation on bone 
fracture reduction. Although some of 
their findings were statistically non-
significant, they concluded, “High-
dose vitamin D supplementation 
(≥800 IU daily) was somewhat favor-
able in the prevention of hip fracture 
and any nonvertebral fracture in per-
sons 65 years of age or older.”3 

Evidence showing that vitamin 

C supplements supporting a healthy 
immune system is minute. When you 
look at your next bottle of micronu-
trients and what effect it has, look at 
the asterisk. It says, “These statements 
have not been evaluated by the FDA…”  
In the case of vitamin C, your body 
becomes saturated with vitamin C 
once the maximum levels are achieved 
and the rest is not used.1  Personally, 
whenever I feel sick, I take daily vita-
min C and zinc supplements. Since I 
started this practice, my illnesses have 
been more bearable and significantly 
shorter. If this is my body respond-
ing to an increase in immune system 
related micronutrients due to a defi-
ciency in my muscles, great. If this is a 
psychosomatic placebo effect because 
my muscles are already saturated with 
vitamin C, also great. Although the 
benefits have not been proven yet, 
there is no conclusive evidence to sup-
port any risks either.

prevented the FDA from regulating 
them and their marketing claims in 
the way it would for drugs, essentially 
allowing companies to market various 
products with cleverly-worded claims 
of medicinal or therapeutic benefit, 
many of which were not backed by the 
FDA. Furthermore, supplements were 
defined as products containing one 
or more types of vitamins, minerals, 
herbs, amino acids, any “dietary sub-
stance for use by man to supplement 
the diet by increasing the total dietary 
intake,” or “a concentrate, metabolite, 
constituent, extract, or combination of 
any ingredient” described previously.3 
Thus, dietary supplements came to 
occupy a vast and enigmatic category 
of consumables. Therefore, within 
the context of this essay, a multivita-
min is an aggregate of the previously 
mentioned supplements containing 
multiple types of any of the aforemen-
tioned items.    

But since when does a rich source 
of vitamins and other nutrients con-
sidered essential for maintained health 
warrant such distaste and skepticism? 
The answer to said question is not sim-
ple, and remains ever-evolving as new 
studies are conducted. However, as of 
now, empirical data remains a consis-
tent check to the onslaught of health-
related marketing that has flooded 
the public for decades. Multivitamins 

have been a focal point of many medi-
cal studies, and the results speak for 
themselves.

Consider the Women’s Health 
Initiative (WHI), a massive study in 
which researchers subjected 161,808 
female participants to various dietary 
and hormonal treatments in order to 
better understand health risks associ-
ated with the health of post-meno-
pausal women. 41.3% of the partici-
pants were on multivitamins and were 
compared with the remaining pool of 
participants over the course of a 7.9 
year period of observation followed 
by a follow-up visit which occurred, 
on average, 8.0 years after the study. 
Statistical analysis for rates of cancer 
diagnoses and cardiovascular events 
across both groups indicated that 
multivitamin supplementation had 
little to no effect on reducing the risk 
of cancer or cardiovascular disease in 
post-menopausal women.4 Clearly, 
such a large study should, at the very 
least, raise skepticism for multivita-
mins. Unfortunately, not all results are 
so straightforward.

In a similar study, the Physician’s 
Health Study II (PSH II), 14,641 males 
aged 50 years or older were subject to 
a 14 year, double blind, placebo-con-
trolled trial to measure the effect of 
multivitamin consumption on the risk 
of cancer and cardiovascular disease.6 

Converse to WHI, statistical analysis 
for the experiment revealed a minor, 
but statistically significant, association 
between multivitamin consumption 
and lowered total risk for cancer and 
cardiovascular disease. Overall rates of 
cancer mortality and the occurrence 
of prostate, colorectal, and other site-
specific cancers were not shown to 
have any correlation with multivita-
min consumption.6 However, the fact 
remains the outcome of PSH II sug-
gests that multivitamin usage can, in 
fact, be a viable way for men to reduce 
the risk of developing cancer. 

Nevertheless, slight correlations 
coupled with bold claims only war-
rant further investigation. Statistical 
analysis is not infallible, and can only 
measure the correlation, but never the 
causation, between two or more vari-
ables. Therefore, care must be taken 
when making inferences from said 
data. In fact, the publication of PSH II 
in the Journal of the American Medi-
cal Society (JAMA) was matched with 
a corresponding editorial to address 
this issue.7 The editorial highlighted 
several points, including the validity 
of the statement that “overall” cancer 
in men were suggested to be lowered, 
especially when framed by the afore-
mentioned fact that no correlation 
was found between multivitamin 
usage and the occurrence of prostate, 
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There remains the belief that taking 
a pill will cure all ailments. It is impor-
tant to recognize the need for educa-
tion about all medicine, seemingly 
harmless dietary supplements included. 
The “more the merrier” belief when it 
comes to vitamins needs to stop. When 
it comes to the human body, simply 
because a small amount may be good, 
does not mean a lot is better. 

Critics of daily supplement intake 
like to remain cautious. However, while 
the influx of research may suggest the 
lack of benefit of dietary supplements, 
the fact remains that there is no conclu-
sive evidence of the negative effects of 
vitamins. It is important, though, to not 
overload on anything. Education about 
the recommended daily dose should be 
readily available and physicians should 

educate their patients on correct vita-
min usage.

A proper diet and regular exercise 
are the best ways to remain healthy.  
When simple diet does not provide the 
recommended amount of nutrients, 
though, supplements are necessary. 
Education about the recommended 
daily dose should be readily available 
and physicians should educate their 
patients on correct vitamin usage. At a 
relatively cheap cost, the possible ben-
efits of daily vitamin supplement intake 
grossly outweigh the possible risks. 
Therefore, find those pills, gummy 
bears, or gumballs and take daily vita-
min supplements, but talk to your doc-
tor and do not overload.

OppOsing           
vieWpOints
continued

 
 YES 

colorectal, and other site-specific can-
cers. Furthermore, it was also shown 
that biological proof of one of PSH II’s 
study hypotheses—that multivitamin 
use would be of benefit to populations 
experiencing adequate nourishment—
would be incredibly difficult, if not 
impossible, to illustrate.7 As it stands, 
while vitamin supplementation might 
have been of help to participants who 
were deficient in one or more nutri-
ents, it seems unlikely that excessive 
vitamin consumption would have lead 
to reduced risk of cancer. 

Regardless, even if the excessive 
consumption of vitamins and other 
nutrients was shown to protect against 
various diseases or simply improve 
overall health, whether or not the 
population can actually metabolize the 
nutrients provided by multivitamins 
remains unclear. Indeed, many nutri-
ents present in vitamins are not present 
in the same chemical form as they are in 
food. For example, minerals like copper 
that are obtained naturally are present 
in bioorganic structures like proteins, 
but are bound in inorganic form when 
packed into a multivitamin where 
they are present in sufficient amounts 
to interact with other nutrients pres-
ent in the supplement. Antioxidants 
like ascorbate (vitamin C) are a prime 
example of such unwanted synergies, as 
they are effectively oxidized by the free 
radicals produced by the metabolism of 
inorganic mineral complexes, interfer-
ing with their ability to function fol-
lowing digestion.8 

Obviously, various procedures are 
set in place to prevent such occurrences, 

but even they are not foolproof.  One 
such example involves the inclusion of 
amino acid and indigestible oligosac-
charide (AAOS) matrices, which have 
been shown to significantly reduce the 
amount of unwanted oxidation that 
transpires via metal oxidation through-
out digestion.8 However, such processes 
are not perfect, and the metabolism of 
any nutrients obtained may differ from 
that of those same nutrients if they 
were obtained naturally.  

On a similar and more ominous 
note, in a legal context, DSHEA guide-
lines do not mandate that dietary 
supplements prove themselves to be 
effective or (more importantly) harm-
less before becoming publically avail-
able unless the FDA deems a product 
to pose a “significant and unreason-
able risk” to consumer health.2 Theo-
retically, this clause implies that dietary 
supplements, multivitamins included, 
are subject to less regulation than 
pharmaceutical drugs – all while still 
retaining their over-the-counter status. 
Claims and legality aside, to expose the 
public to a vast array of supplements of 
questionable validity, regulation, and 
safety is as dangerous as it is absurd. 
However, as dubious as they are, mul-
tivitamins remain just like any market-
able product in that their continued 
success hinges on consumer demand. 
As long as the public believes the mul-
tivitamins are worth the investment, so 
too will there continue to be a demand. 
But with benefits of debatable veracity 
and regulation that cannot guarantee 
consumer safety, perhaps it is best to 
spend money elsewhere.

  NO
references for opposing  

viewpoints can be found online 
at tuftscopeJournal.org
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insight

rosalind Franklin: a determined scientist
 Brian Wolf

The negative image of Rosalind Franklin in James D. Wat-
son’s The Double Helix highlights the inferior role of women 
in laboratory sciences, which appears to be indicative of the 
underestimated role of women throughout the history of sci-
ence. Dating back to the 16th century, women were trained 
as pharmacists as long as they practiced at home. Even pro-
gressing to the 18th century, women were still not permitted 
to work as independent researchers. Women were relegated 
to subservient roles in the scientific community and were 
not properly acknowledged for their scientific contributions. 
Nevertheless, women tenaciously continued to strive for rec-
ognition of their scientific accomplishments. 

As far back as the 12th century, women did not have the 
same opportunities as men to study in scientific institutions 
(i.e., universities), but found alternative means to practice sci-
ence. While few females, such as Christine de Pizan in the 14th 
century, were given the opportunity to study philosophy in 
the confines of their home, women were not allowed to study 
in universities. However, an approach for women to increase 
their role in the household was to learn about healing and 
pharmacy. While women were not trained as physicians, 
women had the opportunity to make medicines for those 
in need of medical assistance within their homes. Cooking, 
or a form of chemistry, was encouraged for women, as well 
as producing remedies in the home. As exemplified by Elec-
tress Anna of Saxony in Germany, this noble and upper-class 
woman became well known for her medical remedies and the 
elite nobles asked her for medical advice. However, in order 
to stock an apothecary with exotic ingredients (i.e., unicorn 
horn and bear musk), money was necessary and few women 
had the opportunity to practice pharmacology within their 
households. It clearly was not easy for women to take part in 
scientific endeavors.

As time progressed, ideas about how the mind (not the 
gender) was valued in studies enabled women to participate 
in scientific research outside the household. New philoso-
phies on the mind by Descartes (who declared “I think, there-
fore I am”) stressed that the mind has no gender and opened 
up the possibility for women to contribute to scientific 
research on topics such as astronomy and physics. However, 
as women began to change their focus from the household 
to scientific studies, the opportunities to engage in scientific 
research were limited. Many women conducted astronomi-
cal research with their husbands, such as Maria Winklemann 
Kirch (1670-1720), who individually discovered a comet but 
her husband was recognized for the discovery. In addition 
to studying astronomy, women were still in charge of main-
taining the household, which Maria Cunitz (1610-1664) 
neglected to do so due to her engagement in astronomical 
speculation. Juggling the two roles of mother and scientist 
was difficult to manage. Despite the strides made by women 
from the 17th to 19th century, women’s role in science had still 

been unappreciated and continued to lead to misconceptions 
about women’s scientific abilities by male scientists in the 20th 
century. 

Even in the 20th century, the misogynist conduct by the 
male scientific establishment was still prevalent, as depicted 
in Watson’s portrayal of the female scientist Rosalind Frank-
lin. Throughout the book, Watson referred to Franklin as 
“Rosy;” other scientists were either referred by their first or 
last name and not by a nickname. Calling Franklin “Rosy,” 
a nickname, demonstrated a lack of respect for a fellow sci-
entist, who contributed to important scientific findings on 
DNA. In the book, when Watson described a presentation that 
“Rosy” gave on her X-ray pictures of a helical DNA structure, 
Watson “wondered how she would look if she took off her 
glasses and did something novel with her hair.” 1 This demon-
strated Watson’s alacrity to judge Franklin on her looks rather 
than on her scientific presentation. Additionally, Watson did 
not remark on the appearance of his fellow male scientists. 
While Watson mentioned the “fear of a sharp retort from 
Rosy,”2  her defensiveness to protect herself from chauvinistic 
remarks was justified. The great strides made by females (i.e., 
Marie Curie) in laboratory sciences were still hampered by 
cutting remarks from male scientists who were possibly jeal-
ous of their discoveries. However, it should be noted that, in 
the epilogue to his book, Watson apologized for his mislead-
ing representation of Franklin. In his regret, he realized “the 
struggles that the intelligent woman faces to be accepted by 
a scientific world which often regards women as mere diver-
sions from serious thinking.”3  Lastly, as a sign of respect and, 
possibly, a true change in opinion, he refers to Franklin as 
“Rosalind” not “Rosy.”4  Franklin was given the opportunity 
to perform influential scientific research in the field of bio-
chemistry, but, at the time, the scientists in this field were not 
willing to accept her status as a brilliant researcher.

As part of a long linage of female scientists, Rosalind 
Franklin overcame numerous obstacles in order to prac-
tice and study science. Whether creating medicinal concoc-
tions in a home kitchen or performing x-ray crystallogra-
phy experiments in a university laboratory, women over the 
course of history have produced and continue to produce 
influential and significant scientific research. Women in sci-
ence should not be underestimated, but they should instead 
be highly revered for their tenacity and determination to per-
form and present important scientific research despite male 
opposition. 

references for this article can be found at 

tuftscopeJournal.org

Brian Wolf is the Editor-in-Chief of TuftScope.
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cOmmentaRy

barriers to accessible, Quality Healthcare Within 
the undocumented immigrant Population
 Patricia Solleveld

In recent months, the approval and implementation 
of Obamacare has prompted the most notable overhaul of 
America’s health care system since the social welfare initia-
tives of the 1960s that created Medicare and Medicaid. Presi-
dent Obama’s recent legislation pledges to provide expan-
sive, universal health care coverage to all legal American 
citizens, regardless of an individual’s income or ability to pay. 
While Obamacare may certainly be considered a remark-
able improvement of health care delivery in the US, it fails to 
recognize the some 11.1 million undocumented immigrants 
that currently reside in the United States.1 For the most part, 
unauthorized immigrants are not insured and therefore do 
not have consistent access to primary care physicians (PCPs). 
Infrequent or non-existent visits to a PCP result in decreased 
preventative care such as immunizations, screenings and 
standard check-ups over the course of an immigrant’s life-
time. Consequently, many minor health problems remain 
undetected. Known medical issues often remain ignored, and 
many immigrants choose to delay-non-essential care until 
emergency medical treatment is absolutely required. Emer-
gency physicians are legally required to treat all patients who 
arrive at an emergency department seeking acute medical 
care, regardless of their citizenship status or ability to pay. 

As a result, a multi-faceted socio-behavioral problem has 
arisen within the US healthcare system, in which undocu-
mented immigrants are denied access to insurance or federal 
welfare programs, and therefore are required to seek any and 
all medical treatment at emergency departments around the 
country.2 While many other contributing factors exist, non-
paying patients have been shown to place a significant finan-
cial strain on many hospitals in the US. Inadequate funding 
and resources have frequently resulted in decreased quality 
and efficiency of care, suggesting that the link between immi-
gration and the current US healthcare model warrants fur-
ther systemic change. 

According to the Annual Review of Public Health, the 
United States has observed the largest influx of immigrants in 
its history during the past few decades.3 An especially diverse 
population, immigrants vary in regards of race, ethnicity and 
socioeconomic and legal status. A recent study published in 
the Medical Care Research and Review, indicated that within 
the US, the majority of recent immigrants may be classified 
into three major categories: naturalized citizens, legal perma-
nent residents and undocumented immigrants.4 A dispro-
portionate amount of these immigrants are undocumented, 
as the majority of immigration policy places “restrictions and 
delays” on those who wish to change their status.4 Further-
more, applying for American citizenship is a complicated 
and time-consuming process, which may only be exacer-
bated by barriers such as “limited English proficiency” and 

unfamiliarity with American culture and societal norms.4 
The complexity of the citizenship process acts as a deterrent 
for many recent immigrants, accounting for the excess in 
undocumented or unauthorized individuals. 

Marketed as the “Land of Opportunity”, the majority 
of immigrants travel to America seeking work, in hopes of 
supporting their families through a steady source of income. 
As of 2011, nearly 8 million employed, yet undocumented 
immigrants fueled America’s work force, writes Julia Pres-
ton, a reporter for the New York Times.5 Because a signifi-
cant portion of the US workforce is dependent on and driven 
by immigrant labor, many industries and companies have 
turned a blind eye to their illegal presence in the country. 
Furthermore, the Obama administration has recently worked 
to end “high-profile raids in workplaces”, Preston says, sug-
gesting that many illegal immigrants are more compelled to 
remain in the US, as they “do not feel as threatened at work”.5 
Consequently, employers hire a significant number of undoc-
umented immigrants without offering their employees any 
form of health or insurance benefits—leaving the majority of 
the immigrant population financially vulnerable and unpre-
pared for future health complications. 

Other immigrants—regardless of their legal status—face 
equal challenges in obtaining health care as a result of anti-
immigrant legislation such as the Personal Responsibility 
Opportunity Reconciliation Act (PRWORA), which forbids 
legal immigrants from applying to federally funded welfare 
programs (namely Medicaid, Medicare and SCHIP) for their 
first five years of residence in the United States.4 According to 
the public policy journal Health Affairs, other discriminatory 
legislation has been enacted in various parts of the country 
over the past several years. Perhaps the most notable, were 
the widely publicized efforts of the Immigration and Natu-
ralization Services (INS), which required immigrants who 
received Medicaid benefits to “repay the value of Medicaid 
services received or else jeopardize their US residency status”.6 
Understandably, these policies have served as highly effective 
barriers to immigrants—both legal and illegal—that require 
medical care. Current US health policy has severely restricted 
the immigrant population’s access to necessary health ser-
vices resulting in the use of the emergency departments as 
the primary source for medical treatment. 

Informed policy change must consider the social implica-
tions of immigration within the context of American medi-
cal institutions. However, the population of undocumented 
immigrants that currently reside in the US is particularly het-
erogeneous. Immigrants arrive in America with varying levels 
of English proficiency, cultural understanding, and financial 

Patricia Solleveld is staff writer for TuftScope
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community. These rumors usually emerge after a family or 
individual experiences a negative interaction with a physi-
cian, nurse or other medical staff member. These rumors act 
as powerful social forces that frequently prevent or delay the 
delivery of medical services.8 

 The second component of Andersen’s model con-
siders the “enabling factors” that prevent or promote proper 
access to health care. Such factors include:

“Personal, family and community resources that facilitate or 
hinder individuals’ ability to obtain care such as family income, 
health insurance coverage, language, availability of providers, 
and ease of making an appointment”.4 

Enabling factors play a major role in an immigrant’s con-
sistent access to quality health care. Andersen expands on the 
concept of enabling factors, by considering the proximity of 
hospitals, clinics and other health facilities to an immigrant 
population. According to Andersen, accessible transportation, 
and the “know-how to get services and make use of them” 
may also be considered enabling factors.7 

The last element of the Andersen Model illustrates the role 
of “illness-level” or “need factors”. Essentially, need factors 
are those that describe the future and present medical needs 
of an individual. These factors include “acute and chronic 
health conditions”, as well as age and gender-specific health 
risks. (Ex: a woman would never be diagnosed with prostrate 
cancer).4 Over the past several years, the Andersen model has 
been slightly modified to account for recent changes in the 
socio-political and economic environment. For the most part 
however, his model remains highly applicable in today’s con-
text of modern medicine. 

A recent expose in the New York Times featured a 50-year-
old man named Carlos, who sought urgent medical attention 
in San Francisco. Though employed, Carlos was an unin-
sured, undocumented Mexican immigrant, and his medical 
narrative serves as an ideal example to fully demonstrate and 
examine the relevancy and application of Andersen’s Socio-
Behavioral Model. 

A resident in internal medicine at the University of Cali-
fornia, San Francisco, Dr. Sanjay Basu operates a “converted 
cargo van,” alternatively known as a “Roving Clinic,” that 
offers free health services to those in need (particularly the 
homeless, and the undocumented) in the Bay Area.9 Carlos 
owned an adolescent-sized bicycle and would bike nearly 
three miles to meet his appointments at the clinic.9 Carlos 
presented with a “golf-ball” sized, possibly cancerous growth 
just above his clavicle that had begun to compress his airway 
causing discomfort and wheezing. Aside from the occasional 
relief from a heating pad, there was not much that Dr. Basu 
could do for Carlos given the limited resources of the Roving 
Clinic. Aware that Carlos needed a biopsy, Dr. Basu worked 
with local, private hospitals in the area to see if they would 
be willing to provide him the service. However, each hospi-
tal replied that Carlos was not eligible to receive a biopsy, as 
he was undocumented and therefore possessed no formal 
identification. Frustrated and dissatisfied, Dr. Basu found his 
only recommendation for Carlos was to visit the Emergency 
Department (ED) for acute treatment. 

Upon arrival at the ED, Carlos was informed that he was 

status. Most importantly, every individual presents a unique 
medical history, resulting in diverse medical needs and ser-
vices. On an individual level, these complexities appear over-
whelming and make it difficult to standardize and implement 
widespread structural change. 

In the mid 1990s, Ronald Andersen, a sociology professor 
at the University of California at Los Angeles, observed cer-
tain societal patterns that prevented immigrants from obtain-
ing necessary health care. Specifically, Andersen’s research 
focused on the health of vulnerable populations (particularly 
immigrants), their “access to health services” and the qual-
ity of care received.7 Ultimately, his work led to the synthesis 
of the “Behavioral Model of Health Services” or the Socio-
Behavioral Model.4 According to his model, Andersen cat-
egorized healthcare barriers into three main sections: “pre-
disposing factors, enabling factors and illness-level or need 
factors”.4 Andersen’s categorizations served to identify and 
standardize the barriers that restricted immigrant access to 
healthcare, and provided the foundations for potential social 
and political change. 

The Socio-Behavioral model is structured in such a way 
that each factor contributes to an individual’s overall use of 
health services. To begin, Andersen considered the “predis-
posing characteristics” that may affect one’s health status.7 
More specifically, he considered predisposing characteristics 
to describe the “demographic, social structure and health 
beliefs” of the relevant population or community.7 According 
to the model, demographic characteristics include age, gender, 
and biological or genetic pre-dispositions to disease. Ander-
sen supplies a unique definition of social structure within the 
context of healthcare, and describes social structure to be: 

“The status of a person in the community, his or her abil-
ity to cope with presenting problems and commanding resources 
to deal with these problems, and how healthy or unhealthy the 
physical environment is likely to be”.7 

Though subjective, social structure is generally measured 
through indicators including “education, occupation, eth-
nicity, marital status, family size and nativity”.4,7 It may be 
inferred that social structure is intrinsically linked to posi-
tive health outcomes. Those with higher levels of education, 
a steady source of income and a stable marital status may be 
more likely to seek health services should they be required. 
It may be assumed that an individual who manages multiple 
part-time jobs, cares for a large extended family and lacks 
marital support is less likely to prioritize their health or seek 
medical attention, simply because they do not have the time. 

Lastly, health beliefs are considered the “attitude, values 
and knowledge that people have about health and health ser-
vices that might influence their need and subsequent percep-
tions of need and use of health services”.7 Health beliefs are 
especially relevant to the non-citizen population as many 
immigrants arrive in the US with misconceptions of what 
occurs in hospitals and the role of doctors. Those who have 
recently immigrated to America are highly mistrusting of 
doctors, hospitals and Western medicine, and are therefore 
often hesitant to seek necessary medical care. The role of doc-
tors within the American medical institution is frequently 
obscured by widely circulated myths within an immigrant 
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“not sick enough to be formally admitted,” and was conse-
quently assigned to a gurney in the ED where he was given an 
intravenous infusion of saline solution for approximately six 
hours. After his release from the hospital, Carlos was charged 
$1,085 without receiving the requested biopsy.9 Before leaving 
the hospital, he was given a note instructing him to “follow 
up with his primary care physician”.9 Eventually, the hospital 
agreed to schedule a biopsy for Carlos. His appointment was 
scheduled five months and three weeks after his initial dis-
charge. Ultimately, Carlos stopped seeing Dr. Basu for inter-
mittent treatment, and did not return for his appointment 
at the hospital. Although Basu cannot be entirely sure of the 
cause of Carlos’s death, he believes Carlos died from compli-
cations related to his presumably cancerous growth. 

Carlos’s story is not an uncommon one. While Carlos’s 
medical history may have been unique, the elements con-
tributing to his death can be categorized through use of 
the Andersen Model in order to evaluate the obstacles that 
restricted his access to proper medical care. 

To begin, Carlos presented with certain predisposing fac-
tors. As an older man (50-years-old), he was at an increased 
risk for developing certain types of cancers, as a function of 
his age. Given the limited knowledge of his medical history, 
it is not possible to determine whether other family members 
had died of cancer, or whether he was genetically pre-disposed 
to certain diseases. Because little was known about his home 
life or community it is not possible to examine Carlos’s social 
structure or personal health beliefs.

Uninsured, undocumented and without a primary care 
physician, Carlos faced significant restrictions, or enabling 
factors, that prevented him from obtaining proper medical 
care. Though it is unknown whether Carlos was married or 
lived with family, it is possible to assume that his employer 
offered no health benefits. An ad-hoc painter, he worked for a 
variety of employers, depending on who was currently hiring. 
Technically, Carlos lived and worked within the proximity of 
health facilities, though it may be argued that these facilities 
provided him with sub-par or non-existent care. Dr. Basu did 
what he could for Carlos given the limitations of the Roving 
Clinic, and provided as much relief from his pain and general 
discomfort as was possible. However, the hospital closest to 
Carlos in the Bay Area refused to admit him and provide the 
necessary biopsy until he was in absolute need of acute care. 
Regardless of Carlos’s proximity to health services, his access 
was severely restricted, signifying that proximity is not neces-
sarily indicative of proper access to care. 

Carlos demonstrated unusually high illness-level or need 
factors. Younger immigrants, as with the majority of the 
American population, generally do not require aggressive or 
extensive medical treatment prior to middle or old age. Given 
the nature of Carlos’s presumed cancer, it was inferred that he 
would need more treatment than the average undocumented 
immigrant. 

Overall, it is possible to determine that pre-disposing and 
enabling factors acted as the major barriers to Carlos’s proper 
care. Had he experienced prompt, effective and appropriate 
treatment for his presumably cancerous growth, Carlos’s life 
may have been prolonged. This is generally applicable to the 

majority of immigrants who seek health services. Therefore, 
informed and effective policy change should primarily con-
cern pre-disposing and enabling factors. Illness level or need-
factors are elements that unlikely to be altered through policy 
change, as health issues are specific to an individual is regards 
to their family’s medical history, lifestyle choices and other 
environmental risk factors. 

Improving the quality and access of care that is currently 
available to non-citizens within the United States is undoubt-
edly a significant challenge. A tri-fold policy response 
includes: community-based initiatives, legislative change and 
improvements (especially in regards to communication) in 
doctor-patient relations. These initiatives have the potential 
to be highly effective. Community-based initiatives would 
focus on the health within a given population, with a specific 
focus given to pre-disposing and enabling factors. Primarily, 
undocumented immigrants need more options that will pro-
vide proper access to care in a timely and efficient manner. 
For the most part, this need could be met through commu-
nity health clinics, or Roving Clinics such as the one operated 
by Dr. Sanjay Basu. It may be inferred that undocumented 
immigrants would be less likely to delay care, should they 
have viable health services available to them. Providing access 
to these clinics will allow for the implementation of preventa-
tive measures, and may also result in the resolution of minor 
health issues that do not require immediate emergency atten-
tion. Installing clinics within immigrant populations will also 
reduce barriers associated with transportation to and from 
hospitals and other health facilities. 

While community-based clinics may be effective on an 
individual level, legislative changes are necessary in order to 
enforce environmental and structural alterations. Though 
seemingly obvious, the most necessary political change 
involves acknowledgement of the undocumented and vulner-
able population within the US. Undocumented immigrants 
and their access to health care needs to be recognized as a 
relevant topic on the American political agenda. Additionally, 
legislative change should work to expand the services of Medi-
care and Medicaid to the immigrant population. Currently, 
eligibility for these social services is highly specific, resulting 
in a deceased use of these programs.10 By increasing access to 
government-sponsored programs and poetically prioritizing 
the health of America’s sizable undocumented population, 
non-citizens may have improved access to medical services. 

Finally, it is critical to examine the doctor-patient inter-
action that occurs between immigrants and their physicians. 
At present, this relationship is one characterized by miscom-
munication and misunderstanding. Many physicians expe-
rience severe language barriers, which prevent them from 
offering proper treatment options, or fully understanding a 
patient’s symptoms. Interpreters are in short-supply and high 
demand.10 An interaction between a Hispanic mother and 
her son’s physician illustrates the difficulties and frustrations 
shared by patients and their physicians: 

“My son suffers from asthma. His doctor didn’t explain to 
me very well about this disease because he is gringo and didn’t 
have time to tell the interpreter about my son’s problem. It has 
been very difficult for me to find information in Spanish about 
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this problem…At this point, I don’t know if I am giving him his 
treatment adequately, no do I understand how to prevent his 
asthma attacks”.10 

In response, funding should be allocated to allow a net-
work of interpreters to work in emergency departments 
across the country. In doing so, interpreters may resolve lan-
guage barriers and may also acts as mediators, to alleviate the 
often-bitter exchanges between patients and physicians. 

Overall, these initiatives would require significant fund-
ing, and therefore may not be entirely feasibly given the cur-
rent economic climate of the United States. In fact, many pol-
iticians and physicians argue that it would not be financially 
possible to provide health services to all those who are undoc-
umented, and therefore should not be done. In response, Dr. 
Basu argues: 

“The question of whether to insure Carlos and others like 
him is a really a decision to pay now or later—that is, to pay for 
preventive medical care now, or to pay in the future for hospital 
and emergency services”.9 

While it is certainly relevant to recognize the limitations 
and feasibility of cost in regards to expanding access and 
improving quality of health services, providing health care 
to immigrants—regardless of their legal status—is essential. 
In denying health services to those in need, American medi-
cal institutions are failing to provide their patients with the 
care that should be available to any human being. Neglecting 
or delaying medical care for immigrants may initially reduce 
expenses, but will ultimately prove to be a very costly mis-
take. Through implementing a series of initiatives that focus 
on increased access to preventative care, expanding social 
welfare eligibility and creating clearer and more meaningful 
doctor-patient interactions, the overall health of the immi-
grant population may be improved.  
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science RepORt

is a Patent on dna Helping or Hurting?
 Rohan Rao

baCkground

In the spring of 2013, the Supreme Court will be rul-
ing on a case of whether companies such as Myriad Genet-
ics Corporation, the plaintiff in this case, have the right 
to uphold a patent on DNA of specific genes, which was 
dealt out in the late 1990’s. The two genes in questions are 
BRCA1 and BRCA2; mutations of these genes have been 
linked to hereditary breast and ovarian cancer.2 In 2009, 
the ACLU and Public Patent Foundation filed a suit that 
sought to overturn this patent.1 Currently, Myriad’s patent 
on these genes includes “corrupted and normal versions of 
each isolated form of BRCA DNA and all mutations and 
rearrangements within them.”1 
This overarching statement also 
covers versions of the gene that 
have yet to be discovered, as well 
as isolated DNA fragments of 
the gene. While a patent on just 
the DNA of the gene seems a bit 
arbitrary, the patent also incor-
porates many clinical-based and 
research uses of the DNA, such 
as gene therapy, diagnostic tests, 
and drug development.1 This 
patent’s exclusivity has virtu-
ally cut off access for all other 
researchers and diagnosticians, 
creating a monopoly for Myriad. 
To date, Myriad is preventing 
biomedical research dealing with the two BRCA genes from 
taking place, unless the research is conducted under very 
strict restrictions. 

tHe Patent systeM

The idea of patents was first seen in legislation in 1790 
under the United States Patent Act.3 Drafted by Thomas 
Jefferson, this act was enacted in order to promote inno-
vation in different fields. In Jefferson’s writing, he empha-
sized the importance of progress and developing new ideas. 
The legislation also included that products made by nature, 
thought, and abstract ideas were among those that could 
not be patented. 

WHy Were tHe Patents on brCa1 & brCa 2 
alloWed? 

The Patent and Trademark Office first started issuing 
patents on DNA in the 1980s. However, since DNA is obvi-
ously a product of nature, which falls into the category of 
those that cannot be patented, the PTO issued patents on 
DNA not necessarily in the body but DNA that had been 
extracted and isolated from the body. This isolated DNA 

could exist in three forms: complementary DNA, isolated 
fragments of DNA, or raw DNA outside of the body. 

In 2001, the PTO cited two previous cases in order to 
justify the patents for Myriad.1 The first case, Diamond 
vs. Chakrabarty, dealt with whether a product of nature 
could actually obtain a patent. The verdict from this case 
was that, if the product in question had “markedly different 
characteristics from any found in nature,” a patent could be 
obtained.4 In context, the DNA extracted and isolated, after 
being denatured and processed, was supposedly different 
than the DNA for the gene found in the body. 

The PTO cited Hand’s dicta, a result of the case Parke-
Davis v. H.K. Mulford, as its second reason for allowing the 

patent.1 Hand’s dicta was decreed 
in 1911 when a patent for adren-
aline, a natural substance which 
was been isolated and purified 
into a useful form, was in ques-
tion. Judge Hand stated that in 
this purified form, it has become, 
“for every practical purpose a 
new thing commercially and 
therapeutically.”5 With regard to 
the Myriad-produced forms of 
BRCA1 and BRCA2, it was con-
cluded that the isolated forms of 
the DNA are a “new thing com-
mercially and therapeutically.”

 
HoW PraCtiCal is a Patent on dna in today’s 
World?

In this day and age, it seems extremely ill advised to 
allow one company to monopolize research and clinical 
tests that deal with DNA that is pertinent to cancer research. 
Primarily, it slows the progress of scientific research infi-
nitely. Research studies in fields like biology are usually not 
based off original ideas; rather, these studies manipulate 
aspects of previous experiments to see what new data can 
be obtained, and what new conclusions can be drawn from 
that data. If Myriad is the only large research firm conduct-
ing research on the mutations of the BRCA1 and BRCA 2 
genes that cause cancer, there is a much lower probability 
that significant results will be obtained than if research labs 
spanning the United States were conducting some form of 
similar research. Plaintiffs of the case addressed this, say-
ing that Myriad’s control over the DNA violated the Prog-
ress Clause and First Amendment of the Constitution. “By 
restricting access to and use of the genetic information 
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ReseaRch highlights: 

inclusion of Antibiotics in Nutritional thera-
py for Children Afflicted with Acute malnu-
trition Associated with improved recovery 
and decreased mortality rates

Joseph St. Pierre

The New England Journal of Medicine recently pub-
lished an article detailing the association of antibiotic regi-
men implementation in nutritional therapies for malnour-
ished children of 6 to 59 years of age with improved recovery 
time, weight gain, and reduced mortality rates. In the study 
described, Pediatric researchers found that acutely malnour-
ished children whose nutritional therapies were supple-
mented with a regimen of either of the antibiotics amoxicillin 
or cefdinir experienced significantly lower rates of treatment 
failure, as well as significantly lower mortality rates, over chil-
dren whose nutritional therapies were supplemented with 
only a placebo.

The study saw the participation of 2767 malnourished 
children spread across 18 feeding centers throughout Malawi. 
Children taking part in the study were stated to possess simil-
iar baseline characteristics and were subject to outpatient 
care. Participants were randomly assigned to one of three 
groups, each of which were supplemented the usual routine 
of counseling and a daily dose of RUTF (Ready-to-Use Thera-
peutic Food) with either amoxicillin, the cefdinir, or a placebo 
during the first seven days of therapy. Over the course of the 
study, recovery rate, mortality rates, and weight and length 
gain were documented and compared amongst groups via 
stastical analysis. Children receiving the placebo suffered sig-
nificantly higher occurances of treatment failure and death. 
Furthermore, the groups receiving amoxicillin or cefdinir 
experienced significantly shorter recovery times than those 
observed in the placebo group, with the amoxicillin group 
exhibiting the stastically shortest recovery times of the three.

Researchers admit that there are factors that may limit 
the applicability of the data collected. For example, the study 
was performed in Malawi, where HIV is a prevalent afflic-
tion. Only 31.6% of the study’s participants were tested for 
HIV, and those confirmed to have disease were described to 
be at most risk for treatment failure. Furthermore, factors 
like age also had a significant effect on treatment outcome, 
with younger participants exhibiting increased rates of treat-
ment failure. However, the data does support the possibility 
that even when subject to nutritional therapy, malnourished 
children possess increased vulnerability to bacterial infec-
tion, and that more research should be performed to assess 
whether supplementing RUTF nutritional therapy with an 
antibiotic regimen could be of significant benefit to high-risk 
populations.

NEJM. 2013. 368: 425-435.

that the DNA embodied, they gave Myriad control over 
all thought, knowledge, and ideas concerning the genes, a 
monopoly that the First Amendment, in accord with judicial 
holdings, prohibited the PTO from granting.”1 With science 
and technology moving forward at such a rapid pace these 
days, it seems a bit ridiculous to allow just one company to 
be in charge of commandeering an effort like this. 

It also seems illogical to put a patent on something that 
is as common as the air we breathe. This gene is naturally 
found in every human being in the world. While the defen-
dant, Myriad Genetics Corporation, might agree with the 
gene’s commonality, they would retort by saying that the 
isolated DNA that actually has the patent is distinct. In actu-
ality, argue the plaintiffs (who consist of medical geneticists, 
biomedical researchers, advocates for women’s health, etc.), 
the raw DNA and the patented cDNA contain the same 
genetic information and the composition of each is just 
trivially different.1 

ConClusion

In my opinion, the original idea of putting a patent on 
the isolated DNA for the BRCA1 and BRCA2 genes was 
senseless. It seems quite clear that such a patent would stifle 
progress in the field of cancer research. These genes code for 
a tumor suppressor, and a mutation in this gene has been 
seen in some cases to be related to early-onset breast and 
ovarian cancer.6 We should have our best minds working on 
these issues, not solely one company that finagled a patent 
for the DNA of the gene 15 years ago.

reFerenCes:
1. Kevles, David J.. “Can They Patent Your Genes.” Center for 

Genetics and Society. The New York Review of Books, 25 Feb 
2013. Web. 28 Feb 2013.<http://www.nybooks.com/articles/
archives/2013/mar/07/can-they-patent-your-genes/>.

2.”BRCA1 and BRCA2: Cancer Risk and Genetic Testing.”National 
Cancer Institute. National Institute of Health, 29 May 2009. 
Web. 28 Feb 2013. <http://www.cancer.gov/cancertopics/
factsheet/Risk/BRCA>.

3. “A Brief History of the Patent Law of the United States.”Ladas & 
Parry, LLP.. N.p., 17 Jul 2009. Web. 28 Feb 2013. <http://www.
ladas.com/Patents/USPatentHistory.html>.

4. “Diamond v. Chakrabarty - 447 U.S. 303 (1980).”Justia.Com 
US Supreme Court Center. N.p.. Web. 28 Feb 2013. <http://
supreme.justia.com/cases/federal/us/447/303/case.html>.

5. “Parke-Davis & Co. v. H. K. Mulford Co..” LexisNexis. Circuit 
Court, S.D. New York, 28 Apr 1911. Web. 28 Feb 2013. <http://
www.pubpat.org/assets/files/brca/mats/Parke-Davis, 189 Fed 
95 (1911).pdf>.

6. Castilla, Lucio H., Fergus J. Couch, et al. “Mutations in the 
BRCA1 gene in families with early-onset breast and ovarian 
cancer.” Nature Genetics. 1994: 387-391. Web. 28 Feb. 2013.

 



22 TuftScope  ⏐ Spring 2013 • Volume 12, Issue IV

ORiginal aRticle

the Course of eugenics: From sterilization 
to Modern day Moral debates
Jane Harrison

Despite popular belief, the eugenics movement was widely 
accepted throughout the world.  Ideas and theories, rooted 
in social Darwinism, were put into practice in the hopes 
of promoting the human race and weeding out the “unfit” 
human beings.  Although this topic is quite taboo today, due 
mainly to its connections with the Nazi regime, these same 
ideals shaped American culture and can now be found in new 
genetic technology.  As Jodi Picoult emphasizes in her novel, 
Second Glance, eugenics is still alive and well in today’s soci-
ety.  Past actions of the eugenics projects of the 1930s not only 
shaped countless people’s lives, especially those of women, 
immigrants, and Native Americans, but also provided the 
platform for present-day genetic thinking, a movement many 
refer to as “new eugenics.”  This “new eugenic” movement, 
however, brings about much debate, specifically in its con-
nections to outdated eugenic thinking, disability rights, and 
abortion.  As Picoult articulates, eugenics deserves a second 
glance, literally, because it is indeed present, again.

tHe birtH oF eugeniCs  
To begin, eugenics first started when Sir Frances Galton, 

an explorer of both geography and science and the younger 
cousin of Charles Darwin, coined the term from the Greek 
word “eughenos,” a combination of “eu,” meaning good, and 
“guenos,” meaning birth, to represent the concept of humans 
who are “born good”..1 In Galton’s 1883 book, Inquiries into 
Human Faculty and Its Development, he investigates which 
hereditary characteristics exactly constitute being “born 
good” and brings about the idea that some people are bet-
ter fit for society.2  This idea of hereditary nobility, however, 
dates back to the time of Plato and his perception of an ideal 
government, in which the human reproductive system is 
comprised of those who are “best” reproducing with others 
who are superior and those who are “worst” matching up 
with others considered inferior.  Plato thought that if this 
reproductive cycle was not adhered to, the human race would 
vastly degenerate and result in a defective government.  His 
ideals also led to the practice of marrying one’s own sibling 
in order to keep one’s race and blood as pure as possible, but 
soon it was discovered that such inbreeding actually weakens 

the blood.  Marrying relatives was then outlawed in conjunc-
tion with the appearance of monotheist religions in history.1  
Regardless, the idea that the human race could be enhanced 
through breeding and hereditary means was particularly 
popular with the early twentieth century public.  

Specifically in England, eugenics was welcomed with 
open arms due to the widely accepted idea that biological 
degeneration was taking the nation and manifesting itself in 
declining birth rates.  These lower rates were worrisome to 
the English because they were especially relevant to the upper 
and middle classes, while the population growth among the 
poor was flourishing.  The timing of eugenics was also hitting 
when the battle between the Church of England and Darwin-
ians was nearing a close, and evolution by natural selection 
was gaining acceptance.  Galton’s idea to reduce the rate of 
those deemed “unfit” while increasing the reproduction of 
the “born good” only seemed necessary for the well-being of 
the British population.2   

England was not the only country to accept eugenics.  
While the most well-known eugenic association is with Ger-
many and the Nazis, the United States, Canada, Scandinavia, 
parts of Latin America and Asia, and over twenty other coun-
tries in Europe all adopted eugenic thinking and promoted 
the human race by reducing “undesirables” and increasing 
“desirables.”1  Because these ideals were based on Darwin-
ist thinking, many well-respected physicians, mental health 
professionals, and biologists promoted eugenics by produc-
ing doctrines advocating for the betterment of mankind.  
Institutions were also started that focused solely on the study 
of eugenics or “race biology,” as they preferred to call it, in 
Denmark, Sweden, Britain, and the United States.3  Influen-
tial people, such as the Rockefellers and Carnegies, backed the 
movement and were involved in persuading public policy to 
allow compulsory sterilization of the “feebleminded.”4  Other 
prominent figures, like Sir Winston Churchill, Bertrand Rus-
sell, Alexander Graham Bell, Harold Laski, and Marie Stopes, 
were also associated and were major influences behind the 
movement’s great success from the early twentieth century 
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The ideals of eugenics are often associated with Nazi Germany of the 1930s and 40s, but this movement actually dates back 
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was not hereditary and could not be fixed through science; however, with new improvements in genetic technology, a new move-
ment, sometimes referred to as “new eugenics,” has begun.  Through advancements in genetic engineering tools, questions have 
been raised regarding where to draw the line between an individual’s right to protect oneself from disease and the creation of a 
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involuntary sterilization.  From 1909 to the 1960s, California 
sterilized approximately 20,000 people, about a third of all 
the sterilizations done nationally.5  These laws, however, only 
reached a limited amount of people since families under pri-
vate care were considered safe from sterilization, so the main 
people who were sterilized were patients at state institutions 
for the mentally handicapped or mentally ill.  Considering 
this trend, sterilization rates of blacks and foreign immigrants 
were much higher than their respective representations within 
the overall population.3  These laws were, for the most part, 
accepted by the general population because most justified 
them as “patriotic,” for the good of the future of the country 
and mankind.  “Scientific modernity” and “racial purifica-
tion” were the greater good that eugenic laws, such as prevent-
ing “lower” class people from marrying and reproducing and 
the involuntary sterilization of those considered “unfit,” were 
seeking.  Further immigration laws were passed in 1924 with 
the colloquial title, “America, should be kept American” law.1  
In 1927, the nation’s sentiments toward sterilization were cul-
minated in a historic U.S. Supreme Court case, Buck v. Bell, 
which upheld the Virginia Eugenic Sterilization laws with an 
8 to 1 majority.  Justice Oliver Wendell Holmes verbalized 
what the majority of the case, and nation’s, feelings were: 

We have seen more than once that the public welfare may call 
upon the best citizens for their lives.  It would be strange if it 
could not call upon those who already sap the strength of the 
State for these lesser sacrifices, often not felt to be such by those 
concerned, in order to prevent our being swamped with incom-
petence.  It is better for all the world, if instead of waiting to 
execute degenerate offspring for crime, or to let them starve for 
their imbecility, society can prevent those who are manifestly 
unfit from continuing their kind.  The principle that sustains 
compulsory vaccination is broad enough to cover cutting the 
Fallopian tubes…Three generations of imbeciles are enough.3

The greater good of society and state were mentioned 
countlessly in relation to these eugenic practices, citing that 
the rights of all individuals were no longer important.6

MoveMent redireCtion
Following the Third International Eugenics Conference 

in New York, Germany adapted its own eugenic sterilization 
laws in 1933, modeled after the American policies.  They went 
on to sterilize as many as 350,000 people through this pro-
grammatic route and their quest to “prevent genetic diseases.”  
Originally, these laws were not meant to be anti-semitic.  The 
first to be sterilized were actually young children with dis-
abilities.7  Soon after, however, steps were taken to produce a 
“master race” and eliminate the perceived “lower” races, such 
as Jews, “Gypsies,” and the mentally and physically disabled.1  
Thus, the infamous Nazi concentration camps emerged, and 
eugenics gained worldwide negative connotations.  Steriliza-
tion was often referred to as “Hitlerization,” and the United 
Nations proclaimed a Universal Declaration of Human Rights 
in 1948, further blocking the eugenics movement.3  Most sci-
entists redirected their energy and research toward the core of 
their previous eugenic thoughts, genetics.  After the discov-
ery of the chemical structure of DNA by James Watson and 
Francis Crick in 1953 and the realization that mental illness 
and human social behavior were, in fact, not solely caused by 
genes, vast improvements in genetic engineering were made, 
most recently with the Human Genome Project.7  This new 

to the end of World War II.1  Social progressives were among 
the most prevalent in the movement, believing that science 
was a means to achieve social improvement and perfection.  
On the other hand, social conservatives also supported the 
movement with goals to prevent the propagation of the lower 
income class and the corresponding costs of caring for them.3  
Since such popular and well-respected people were in favor 
of eugenics, the general public was more likely to accept the 
ideals as truth.  

Through the sheer popularity and vast support, the 
eugenic movement preached beliefs that the “feebleminded” 
were responsible for the problems of various countries, and 
their increasing reproductive rate was threatening to the social 
resources and stability of mankind.3  The grounds that con-
stitute “feeblemindedness,” however, were quite ambiguous, 
and different countries assigned different meanings.  For the 
most part, people who were mentally handicapped were asso-
ciated with this standard, but poverty and criminality were 
attributed to genetics, causing prisoners and the poor to gain 
the “feebleminded” label, as well.1  While disagreeing on many 
other aspects of the movement, conservatives and progres-
sives, alike, agreed that prostitution, crime, alcoholism, and 
slums were caused by biology, and thus, biology was also their 
cure.3  By labeling these attributes as genetic handicaps, other 
potential causes of desolate conditions, like the economic 
climate, avoided blame, and therefore governments did not 
receive as much scrutiny.  The eugenics movement primarily 
adopted a two-pronged program model, with actions directed 
toward positive eugenics and others toward negative eugen-
ics.  The goal of positive eugenics was to achieve superior peo-
ple through the reinforcement of reproduction of the “best 
people.”  Contrasting, negative eugenics aimed to improve 
the human race by eradicating those deemed “unfit” through 
sterilization, segregation, and other compulsory methods.4

eugeniCs in tHe united states
Specifically, the United States participated in the eugen-

ics movement and exercised these compulsory methods.  
Race played a major role in eugenics in the U.S. because of 
the previously held racist tendencies of the American people.  
Immigrants, particularly from southern and eastern Europe, 
were targeted due to unusually high representation among 
the “feebleminded” prostitutes, criminals, slum dwellers, and 
mentally disabled.  Sterilization became especially popular 
after Britain announced studies claiming that as little as a 
fourth of married people produced half of the next genera-
tion.  The increasing rate of reproduction among minority 
groups raised serious concerns for Americans who thought 
that the future of their country would suffer if these “unfit” 
people outnumbered Anglo-Saxons since their tendencies 
toward social problems were hereditary and thus, involuntary.  
To prevent a decline in America, both positive and negative 
eugenics policies were employed.  “Fitter Family” competi-
tions, examples of positive eugenics, appeared at state fairs 
around the country.  At these contests, families competed for 
“best family” titles, graded on criteria such as IQ tests and the 
presence of syphilis, and were awarded trophies under the 
“human stock” category, ironically alongside the “livestock” 
divisions.3  

On the other hand, multiple eugenic sterilization laws 
were passed in the United States, an action falling under nega-
tive eugenics.  As many as 33 different states, mainly in the 
Mid-Atlantic, Midwest, and California, had laws condoning 
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phase in research is now often referred to as “new eugen-
ics” since the same goal of fighting genes in order to better 
humanity was adopted while employing different, more sci-
entifically-correct means to achieve this objective. 

diFFering vieWs oF “neW eugeniCs”
Of course, deeming new advancements in genetics as the 

“new eugenics” creates quite a bit of turmoil among the gen-
eral public and the researchers devoting their life to finding a 
means to a better society.  However, Galton’s various defini-
tions of eugenics all related back to the theme of “using our 
understanding of the laws of heredity to improve the stock 
of human kind,” which, hopefully, still holds true for genetic 
research.8  A thin line exists, though, between an individual’s 
right to protect his or herself from disease and the creation 
of a master race, which could lead down a slippery slope of 
backwards interventions.1  As Petersen suggests, “medicine is 
anticipated to become more personalized and predictive and 
public health more oriented to the detection of the geneti-
cally susceptible and pre-symptomatic ill.”9  Much debate and 
fear surrounds this new phase in genetics since the discovery 
of the human genome and the power of new technologies 
can represent either a renewal, reform, or return of eugenic 
principles.  

 In terms of the debate surrounding the potential for the 
eugenic nature of genetics, John Harris and Julian Savulescu, 
two leading writers in the “new eugenics” realm, present argu-
ments for dramatic use of genetic technology and inadver-
tently, the push of new genetics toward old eugenic tenden-
cies.  They conclude that genetics is a new “liberal eugenics” 
that is pluralistic and based on good science, rooted in good 
intentions for individuals, a concept very different from old 
eugenics, “which was perfectionist, unscientific, concerned 
with the health of the ‘race,’ and coercive.”10  Both Harris and 
Savulescu take a consequentialist approach to the ethics of 
human enhancement.  Harris argues that human beings are 
“morally obligated to pursue enhancements” for the wellbeing 
of future generations, and Savulescu contends human beings 
are “morally obligated to use genetic (and other) technolo-
gies to produce the best children possible.”10  They also argue 
that these genetic decisions should not be left to the state, but 
to the individual.  In terms of preimplantation genetic diag-
nosis, a process where parents can choose which embryo to 
implant based on genetic makeup, and somatic cell nuclear 
transfer, which gives parents the opportunity to create their 
children with “above-species-typical characteristics,” conse-
quentialists state that both technologies only involve choos-
ing which people to be born, and thus, do not incorporate 
enhancing existing people, which, in their opinion, would be 
where ethics come into play.  If the parent had the choice, 
why would they not choose the healthy embryo over another 
one to prevent the child from harm, they argue.10  This think-
ing does have dramatic implications for views on abortion 
and where exactly life starts, whether it begins in embryos, 
fetuses, or born babies, since this process is very much inter-
twined in various genetic engineering methods.   The practice 
of enhancement also could create different classes of people, 
some with severe negative externalities, especially if these pro-
cesses are only available to those that can pay, which brings 
about old eugenic thinking.10  Harris and Savulescu do not 
believe this will happen, however.  Harris builds his argument 
based on a “moral continuum” and argues that “fine” children 
should be produced instead of those with disabilities.  He 

states, “there is in short no moral difference between attempts 
to cure dysfunction and attempts to enhance function where 
the enhancement protects life or health.”11

disability debate
Harris’s arguments on preimplantation screening evoke 

rebuttals based on his views on disability.  Many think that 
by taking measures to remove disabilities and encourage the 
termination of pregnancies involving disabled neonates, the 
genetic technologies will create even bigger negative conno-
tations towards the disabled, making the world more unfair 
and eugenic, instead of a “better” place.12  As Dixon pointed 
out, people with disabilities are often more disadvantaged by 
social attitudes than they are by their actual physical limita-
tions.13  Harris presumes that eugenics does not always have 
to be negative and can sometimes be morally right.  This 
morally right eugenics, he argues, only prevents the “geneti-
cally weak” from naturally reproducing.  It does not deny 
them the right to reproduction altogether.  Going along with 
morally right eugenics, he believes it is immoral for parents to 
produce children “who will be significantly harmed by their 
genetic constitution.”11  Contrasting, accepting his arguments 
would mean accepting that disability is, in fact, disabling, and 
therefore undesirable.  Can a mother not implant an embryo 
if all her options show signs of disability?  Would the doctor 
have the right to override her decision?  In order to accept 
Harris’s case fully, one must believe that disability is undesir-
able in all cases.  In addition, Harris contends that disability is 
an individual problem in the medical model, which indicates 
that it can be cured; however, studies have found that there 
are approximately 500 million disabled people worldwide, 
a number far from being corrected and “cured.”14 Reindal, 
therefore, argues that disability is a cultural and sociopoliti-
cal problem in which the medical model “cannot account for 
the fact that not all people with losses, diseases, illnesses, etc. 
experience disablement.”12  Studies have shown that having a 
certain condition or impairment does not indicate disable-
ment.14  This status is conditional on other aspects, such as 
the individual’s outlook, making the social model of disability 
more accurate in determining Harris’s so-called undesirable 
disability.12  Contrary to the genetic standpoint, people are 
much more than their DNA.  They have a lifestyle, symbolic 
dimension, and social and economic conditions, which make 
up the majority of their life story, no matter what their DNA 
suggests.15  

abortion debate
Despite the social side of genetics, medical and scientific 

aspects are usually at the forefront of any debate centered on 
this new technology, especially when conflicting views on 
abortion are involved.  Often medical professionals are under 
the impression that the more information patients receive, 
the better they are at making their own decisions; however, 
in regards to preimplantation genetic diagnosis and other 
new genetic engineering tools, the more information par-
ents receive, the more they feel pressured to get an abortion 
because of the largely negative tones that doctors use to con-
vey the results of the tests.13  One would be hard-pressed to 
find a doctor who presented genetic results indicating that a 
child has Down Syndrome, for example, in a positive manner 
that did not involve phrases such as “I’m sorry” or “Unfortu-
nately, I have some bad news for you.”  Even if genetic screen-
ing is voluntary, pregnant women may feel social coercion to 
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get an abortion if they receive a positive result.16  By delivering 
results in a negative light or encouraging the abortion in any 
way, practitioners are presenting a notion that these children’s 
lives are not worth living if they have the potential to be dis-
abled, upsetting the disability rights perspective and activ-
ists.13  Contrasting, many of these medical professionals must 
be overly cautious because of the large malpractice threats 
they could receive if patients are not properly informed of all 
their options.13  Others feel that knowingly subjecting children 
to “deleterious genes” is immoral, and parents should be held 
accountable for the future of their children.6  Following, some 
see genetic testing as a means to anticipate abortion and pre-
pare for the extremely emotional decision that must be made, 
instead of a direct indication to abort.  In addition, many feel 
that the question of abortion is not as emotionally-charged 
surrounding genetic testing because most are conducted in 
vitro.15  Extreme debate still surrounds abortion in light of 
the moral implications that it is eugenic in nature versus the 
argument that it is empowering through choice.16  

HealtHCare CHanges
Abortion is only one aspect of the implications sur-

rounding “new eugenics.”  Many scholars cite the potential 
healthcare cost benefits as their main reason for supporting 
genetics.  By changing the face of public health and improv-
ing medical care, preimplantation genetic diagnosis could 
lower social and healthcare costs for the handicapped and 
their families.15  In contrast, health insurance policies will 
also be affected by these new technologies.  With access to 
clients’ genetic makeup, health insurance agencies can change 
their risk measurements and coverage determinants to reflect 
people’s actual chances of contracting diseases.17  With this 
information, some clients will reap all the benefits without 
any chance at added risk, whereas others will have a skewed 
amount of risk and no benefits.17  Others take an economic 
standpoint on the potential risks and benefits, stating that the 
free market, Laissez-faire mentality can no longer be employed 
with genetic technology.  The state must interfere and control 
usage, but this mindset also directly reflects that of the old 
eugenics, pushing many against this thinking.18  Taking the 
Great Depression as an example, two separate views can be 
pulled from the series of events.  With intentions of lowering 
costs of institutional care and relief for the poor, rates for ster-
ilization soared after the collapse of the stock market in 1929, 
showing a common eugenic outlook.3  However, the contrast-
ing view shows that both the “fit” and “unfit” suffered great 
misfortunes following this event, indicating that genetic basis 
could not and does not predict failure or success.19  These two 
views on a single event show that there will always be different 
opinions and outlooks, whether it is the eugenic movement 
or genetics being questioned.

To be sure, much is still left to question with the concept of 
eugenics.  What constitutes a disability?  Is disability desired?  
Is abortion moral?  Will our world cope without disease?  
Can we resist the urge to control and correct everything that 
seems negative?  From the beginning, the movement has had 
supporters and opponents.  Although many of the founding 
beliefs have since been proven false, the idea of using science 
and genetics to create a better world in the future is still very 
much alive today.  Heated debates surround each element of 
eugenics and question whether this term should even be con-
nected with modern-day thinking at all.  However, one aspect 
is certain: eugenics surely deserves a second glance.
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insight

electronic Medical records 
Shayna Schor 

Considering the complexity of medical records and the 
confidences established between patients and their doctors, 
digitalization of patients’ health information has understand-
ably been met with its fair share of resistance.  But no mat-
ter how long healthcare professionals try to delay the reality, 
electronic medical records (EMRs) are the future of medi-
cine.  These records are stored not in aging manilla folders 
but rather in a computerized database whose features include 
resources for organization and management to increase effec-
tiveness and minimize error.  While there are disadvantages 
to using EMRs, the benefits they afford have encouraged a 
new wave of efforts to utilize these systems.  

The themes of accessibility, efficiency and accountability 
that fuel the assenting side of today’s technological debate 
resonates no less with regard to EMRs.  In their assessment 
of EMRs in Health Affairs, Robert Miller and Ida Sim argue 
that the structural benefits that EMRs provide help to remedy 
some of the most important and longstanding problems of a 
patient’s healthcare experience.1  EMRs improve the viewing 
ability of patient records as well as their documentation and 
care management.  If a patient fails to mention a detail of his 
or her medical history, the doctor can easily consult the record 
for targeted information.  In addition to notes being more 
legible, dates of appointments and medical tests conducted 
can be determined much more efficiently.  Among the most 
crucial features of EMRs is an alert when physicians order 
prescriptions notifying them of patient allergies and impor-
tant consequences of drug interactions.  EMRs also allow for 
quicker and more traceable prescriptions.  The coding and 
organization of EMRs allow professionals greater ability to 
analyze trends, both for the individual patient and in terms 
of researching broader implications of symptoms and condi-
tions across patients.  Access to this information could con-
tribute to empirical research and important scholarship on 
epidemiological intervention.  From a financial perspective, 
EMRs improve billing functions by detailing a more com-
plete picture of services provided.1 Coding schemes used in 
EMRs can more accurately diagnose a patient’s condition and 
better specify the tests required.  

With an EMR, patients and consulting healthcare profes-
sionals can gain simultaneous access to records without delay.  
They can view the extensive history and use all available clues 
from a patient’s medical records to determine the best course 
of action without pouring through illegible notes, faxes and 
scans.  EMRs allow for the most accessible, integrated view of 
a patient’s condition supplemented with resources for guid-
ance in decision-making and automated features that limit 
accidental error.

While the conveniences of accessibility, effectiveness, 
and reference are evident, EMRs are not faultless.  Some of 
the main arguments against the use of EMRs have shifted 
over time with the evolution of both policy and technology.   
Whereas ten years ago the primary concern over transition 
to EMRs was the financial cost and steep learning curve of 
introducing new technology, the discourse is now shifting 
more toward the hazards of hacking.

Although they have existed for decades, EMRs did not 
initially spread as rapidly as predicted.  One of the first EMRs, 
developed by Dr. G. Octo Barnett at Mass General Hospital 

in 1968 called computer-stored ambulatory records, had 
software for record-keeping and automated reminders about 
clinical rules, principles, and follow-up guidelines.2 The 1973 
Regenstried Medical Record System and 1996 Veterans Health 
Information Systems and Technology Architecture were 
structured similarly, but neither ushered in a major transi-
tion to digitalizing records.  Miller and Sim argued in 2004 
that the upfront costs, both monetary – tens of thousands 
of dollars per physician – and in terms of time spent learn-
ing to use the new technology was extremely high, especially 
contrasted with the unclear financial savings EMRs would 
gaurantee.1  Similarly, in a 2006 article, John Luo argued that 
one of the most significant barriers to implementing EMRs 
would be the initial costs of hardware, software and technical 
support training.2  

In recognition of the systems’ benefits for healthcare 
recipients and the obstacle of funding, the government has 
since heavily incentivized the transition to EMRs.  As part of 
the 2009 stimulus package, President Obama introduced the 
Health Information Technology for Economic and Clinical 
Health Act (HITECH), which allocates approximately $31.2 
billion in payments to healthcare providers and funding for 
support programs to enable a shift toward EMR usage.4  

These incentives have greatly increased the number of 
EMR transitions nationwide.  According to the NCHS 2011 
Workflow study, 54% of physicians had adopted the use of 
EMR systems, and about 50% who had not done so were 
planning to implement one within the year.  Of those that 
had adopted EMRs, 85% reported feeling either somewhat or 
very satisfied with the system.3  

With more secure funding in place, the arguments against 
the use of EMRs have transitioned into the timely question 
of cyber security.  The Institute of Medicine reported in 
2009 that the privacy regulations for EMR transitions were 
insufficient, and they cited a growing number of security 
breaches to computerized healthcare systems.5  The incidents 
have continued since: at Howard University in March 2012, 
a personal laptop with 34,000 patients’ medical information 
was stolen.6  In the Utah Department of Health the following 
month, a hacked computer server led to the release of 800,000 
records.6  Lack of security around electronic health informa-
tion was the number one investigated issue of medical pri-
vacy.6  A related concern with confidentiality is the access 
of the pharmaceutical market; they can buy information to 
exploit patients’ records for advertising, which is both intru-
sive and irritating to patients.  Knowing there is potential for 
information to be leaked could hinder the level of honesty in 
patient reporting.   

The question is no longer whether the costs of EMRs 
outweigh the benefits – regardless, the transition to digital 
is inevitable.  Focus must be paid on efforts to manage the 
potential dangers of such programs as we usher in the new 
era of electronic records.  As the EMR sphere swells, the sur-
face of complexities and challenges will necessarily expand 
as well.  Strategies to adequately protect patient privacy will 
become crucial as this debate advances.

Shayna Schor is a staff writer for TuftScope.

references for this article can be found at 

tuftscopeJournal.org



 Spring 2013 • Volume 12, Issue IV⏐  TuftScope 27

ORiginal aRticle

our role in environmental Health:
Zoonosis, Climate Change, the built environment, and loss 
of biodiversity
Erica Goldstein

Human health and behavior is inextricably linked with 
the environment. Environmental health risks encompass 
biological, physical, and chemical hazards. However, the 
environment is not static; humans play a large role in shap-
ing their surroundings, especially through expansion into 
new geographical niches, expulsion of waste products into 
the environment, the construction of infrastructure, and 
consumption of natural resources. Our actions as a popu-
lation expose our health to unprecedented threats: spillover 
of zoonotic diseases, pollution of residential areas, climate 
change, increased exposure to chemicals and disease through 
ill-conceived dams and deep water wells, and the loss of 
potential medicines that accompanies the loss of biological 
diversity.

As the human population increases and expands into pre-
viously uninhabited environments, humans come into greater 
contact with wild animals and increase the risk of zoonotic 
spillover. Zoonotic spillover, the transmission of disease from 
animals to humans, accounts for approximately 60% of all 
newly emerging diseases, and the Zoological Society of Lon-
don concluded that “Zoonosis from wildlife represents the 
most significant, growing threat to global health of all EIDs 
[emerging infectious diseases]”.1 Most zoonotic spillovers 
occur when humans begin to interact with the environment 
in new ways:

[Viruses] don’t necessarily cause any disease. They have 
coevolved with their natural hosts over millions of years… 
But when we humans disturb the accommodation – when we 
encroach upon the host populations, hunting them for meat, 
dragging or pushing them out of their ecosystems, disrupting 
or destroying those ecosystems – it increases the opportunity 
for these pathogens to jump from their natural host into a new 
host…often [the new host is] humans, because we are present so 
intrusively and abundantly.1

Human “encroachment” upon animal populations in the 
environment has caused many diseases, including Lassa Fever 
and the Hendra virus. In Sierra Leone, villagers altered their 
ecosystem by consuming Rattus rattus, a black rat, allowing 
its competitor, the Mastomys natalensis rat, to flourish. The 
latter carried the Lassa Fever virus in its urine and was able 
to infect humans with the new disease.2 Land clearance, on 
the other hand, was primarily responsible for the spillover 
of Hendra virus. The original animal host for the Hendra 
virus was the Pteropus bat, a species from which four viruses 
emerged in a four-year span – Hendra virus, Australian bat 
lyssavirus, Menangle virus, and the Nipah virus.1 

Viruses thrive best in bats if they reside in isolated patches, 
a phenomenon called metapopulation. Once a virus enters a 

bat population, it infects the susceptible individuals, who die 
or gain immunity, and then the virus peters out. However, 
new births make the bat population susceptible again, since 
offspring are not immune to the virus. Over time a bat from 
another population can re-infect the population. As humans 
alter the environment through land clearance and urbaniza-
tion, bats are forced to reside in large aggregations (in meta-
populations), near humans, and bat to human transmission 
of the virus increases:

Those large aggregations – comprising bats that are more 
sedentary, more urban, less needful of flying long distances in 
search of wild food – tend to reinfect one another less frequently. 
And in the interim they accumulate more susceptible individu-
als. And when the virus does arrive, the spread of new infections 
is more sudden and intense. The virus is more prevalent and 
abundant…And then a great a great likelihood of spillover into 
another species.1

As with Lassa fever and Hendra virus, the environment 
offers a wealth of health threats when humans disturb the 
ecosystem and lay the groundwork for zoonotic spillover.

Besides zoonosis, pollution also affects health, both 
directly and through climate change. According to the World 
Health Organization, “24% of the world’s burden of disease, 
and about one-third of the burden in children, is due to 
preventable environmental factors” including air pollution, 
unclean water, and poor sanitation.3 

Chemical hazards can be either natural components of 
the environment or synthetic chemicals released industri-
ally. Natural chemical hazards include radionuclides like 
radium-228 and uranium, which are estimated to occur in 
elevated levels in the drinking water of 420,000 and 620,000 
US residents, respectively.3 Heavy metals like arsenic are also 
natural chemical hazards and will be discussed later. How-
ever, non-natural chemicals are becoming more prominent 
in the environment: 

As the world has industrialized, risks from non-natural, 
synthetic chemicals associated with manufacturing and agricul-
ture have risen sharply. The manifestations of exposure to these 
chemicals depend on the class of chemical. Suffice it to say these 
manifestations may include damage to fetuses; malignancies; 
damage to specific organs such as the nervous system, kidneys, 
or liver; metabolic syndromes; and damage to fertility. Exposure 
to these chemicals can occur occupationally; through contami-
nation of food, water, or air; and through dermal contact…the 
global burden of disease from synthetic chemicals is unknown.3

In the United States alone, industrial facilities release 2 
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Lyme disease, and hantavirus.6

Although climate change will affect the distribution of 
infectious disease, it has the ability to affect health more dras-
tically through indirect mechanisms:

Although vector-borne diseases will expand their reach and 
death tolls, especially among elderly people… the indirect effects 
of climate change on water, food security, and extreme climatic 
events are likely to have the biggest effect on global health.6 

Climate-induced food insecurity is likely to threaten 
health. Grain production decreases approximately 10 percent 
for every 1.8°F increase in temperature, and this impaired 
food production can lead to greater food insecurity.5 Addi-
tionally, the loss of farmland through the rise in sea level will 
contribute to food insecurity.5 Food and water shortages may 
also occur as climate change makes the environment prone to 
more extreme weather events.6 

Both food security and access to potable drinking water 
are critical to the human health, and climate change puts 
the availability of both at risk. According to the CNA, “forty 

percent of the world’s popula-
tion derives at least half of its 
drinking water from the sum-
mer melt of mountain glaciers” 
and some of these glaciers are 
subject to melting completely 
in the upcoming decades.5 As 
the environment changes, the 
scarcity of water will become 
exacerbated. Lack of access to 

clean, safe water exposes humans to water-borne diseases and 
chemical contaminants. Yet, in 2002, 21 percent of the popu-
lation in developing countries did not having continual access 
to a clean water source, putting their health at risk.6

The supply of clean water is affected not only by climate 
change, but also by the built environment. In order to supply 
water and waterpower, humans often construct infrastruc-
ture such as deep water well and dams; however, much of 
this infrastructure – the built environment – is ill-conceived 
and exposes the dependent communities to even more envi-
ronmental hazards. In Bangaldesh, for example, UNICEF 
installed 10 million tube wells with hand pumps throughout 
the country, in an attempt to deter communities from drink-
ing groundwater, which was ridden with infectious diseases 
like cholera. However, the water was not tested for chemi-
cals. By 2000, up to 5 million of the wells were found to be 
contaminated with arsenic – “the largest mass poisoning of a 
population in history”.10 

Development projects have also augmented environmen-
tal health threats with the implementation of dams. The most 
popular example of this phenomenon was with the Aswan 
High Dam along the Nile River. Although nearly every person 
in Egypt lives along the Nile, there was never any assessment 
of the potential for changes in disease risk during the con-
struction or planning of the dam. The implementation of the 
dam and subsequent slowing of the river flow changed the 
species of schistosome parasites existing in the area to one that 
caused serious disorders in young adults. This shift occurred 
again with the Sennar Dam in Sudan and Akosombo Dam in 

billion pounds of hazardous chemicals into the environment. 
The prevention and control of pollution has become a central 
component of both occupational and environmental policy, 
with “health and safety” as the mutual goal.4 In the automotive 
refinishing business, for example, health risks are not limited 
to the occupational hazards among shop workers. Refinishing 
shops release a total of 80,000-296,000 volatile organic com-
pounds, which have carcinogenic properties and affect nearby 
communities, workers’ families, and the environment.4 

Environmental pollution also affects health though cli-
mate change. Although the scientific community diverges 
on the degree of expected climate change, the overall picture 
remains the same: increased temperatures, changing pre-
cipitation patterns, disappearing snow and ice patches, and 
changing properties of the ocean.5 Though some climate 
change can be attributed to natural patterns, over 90 percent 
of global warming in the last 50 years is due to human activi-
ties, including environmental pollution and deforestation.5

One of the direct effects of climate change is greater fre-
quency and distribution of vector-borne diseases.5 Climate 
change will increase the avail-
ability of suitable geographi-
cal habitats for insect and 
rodent vectors, change their 
rate of reproduction, increase 
the rate of transmission and 
infection to humans (higher 
temperatures are associated 
with increased bite frequency), 
and increase the speed of pathogen life cycles.6 As diseases 
become more widespread, they will reach people that have 
little to no immunity. Mathematical models have predicted 
increased mortality rates in the Gulf region in 2070-2099 due 
to increased vector-borne diseases.6

Infectious diseases have already spread as a result of cli-
mate change. Tiger mosquitos, for example, thrive in warmer 
tropical environments.7 In 2007, tiger mosquitos spread to 
Italy, aided by global warming, and brought with them the 
“first outbreak in modern Europe of a disease that had previ-
ously been seen only in the tropics,” a disease called chikun-
gunya, similar to dengue fever.7 Climate change is also likely 
to affect the number of mosquitos that transmit malaria, since 
those mosquitos increase tenfold for every 1°C increase in 
temperature.6 While malaria has undergone a recession in the 
last century, other factors can control for these results: 

[N]on-climatic factors, primarily direct disease control and 
the indirect effects of a century of urbanization and economic 
development…have exerted a substantially greater influence on 
the geographic extent  and intensity of malaria worldwide dur-
ing the twentieth century than have climatic factors.8

Diseases that are water-borne are also likely to increase in 
incidence because there is a greater likelihood of extreme pre-
cipitation and snowcap melting, which can overwhelm water 
treatment systems. This type of water-borne outbreak was 
demonstrated by a cryptosporidiosis outbreak in Milwau-
kee, Wisconsin in 1993 after rapid snowmelt.9 Other diseases 
likely to increase due to climate change include tick-borne 
encephalitis, dengue fever, schistosomiasis, leishmaniasis, 

Zoonotic spillover...
accounts for approximately 
60% of all newly emerging 

diseases.
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little attention to health risks, we become increasingly suscep-
tible to environmental health threats. The waste that humans 
release remains in the environment, forcing the environment 
to accelerate natural processes, like climate change. Humans 
are not isolated animals, but rather part of a complex eco-
system. While we have the ability to affect the health of the 
environment around us, the environment also has the ability 
to affect our health in more ways than one.
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Ghana. The slowing of the Aswan High Dam also increased 
the population of Aedes pseudoscutellaris mosquito, causing 
a widespread epidemic of Rift Valley fever – a yellow fever-
like hemorrhagic disease that was previously only seen in 
ranchers.3 

The construction of new infrastructure can also cause 
forced displacement, which is associated with increased vul-
nerability to disease. In the village of Do Kay, Haiti, the con-
struction of a hydroelectric dam caused flooding, displacing 
many nearby villagers from their homes (and arable land), to 
the surrounding stony hills. Paul Farmer associates the con-
struction of the dam with their increased susceptibility to 
HIV:

Is it not a human rights issue that thousands of Haitian 
peasants displaced by a hydroelectric dam end up sick with HIV 
disease after working as servants in Port-au-Prince?11

The built environment can also be physically hazardous 
when manipulated as part of “environmental warfare.” Envi-
ronmental warfare is a strategy intentionally employed by the 
military, in which a small amount of energy input can cause 
extreme destruction. Environmental warfare can drastically 
change ecosystems, and is especially harmful when dealing 
the release of water from dams, nuclear energy from power 
plants, or through forest clearing. This strategy was infa-
mously used during the Sino-Japanese War of 1937-45 of Yel-
low River Waters when the Chinese military used dynamite 
on the Huayankow dam to halt the Japanese advance. The 
flood caused thousands of Japanese soldiers to drown as well 
as hundreds of thousands of Chinese residents. The flood also 
had chronic health effects as it ravaged millions of hectares of 
farmland.12 

Humans have also altered the environment through their 
adaptation of monoculture farming, which has resulted in 
loss of biodiversity:

Much of the diversity of the West has vanished, having fallen 
victim to the shortsighted agricultural behavior of industrialized 
nations… Reliance upon relatively few strains of each agricul-
tural product has sapped Western genetic diversity. Ninety per-
cent of all the vegetable varieties ever distributed by the U.S. seed 
houses during the twentieth century are now extinct…13  

The loss of biodiversity threatens health by limiting the 
sources for potential medications. Many common medicines 
are derived from plants that have been grown, studied, and 
used as herbal remedies in the developing world. Aspirin, for 
example, is extracted from willow bark and meadowsweet, and 
its use has been documented for 4,000 years. The adoption of 
herbal medicines is not a rare occurrence: “Plants continue to 
provide the basis for 40 percent of the U.S. medicines in use 
today.” In total, the United Nations approximates that “such 
drugs derived from plants are worth $16 billion.” As humans 
fail to protect environmental biodiversity, plants species that 
may provide the source of life-saving medications will con-
tinue to go extinct.13

The environment affects health through a variety of 
mechanisms, both directly and indirectly. However, the envi-
ronment is altered constantly through human behavior. As 
humans continue to drastically decrease biodiversity, modify 
ecosystems, emit pollutants, and build infrastructure with 
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the ethics of the World Food Crisis: 
a discourse on the Moral implications of 
Food Wastage
Alan Pan

introduCtion

The world food crisis has long been at the forefront of 
the global health agenda, but as important as world hunger 
is, there is considerable value in expanding the range of top-
ics for discussion. Extensive research on world issues often 
contributes to the uncovering of harsh realities, and knowl-
edge of these realities demands action. Case in point: the UN 
reports that approximately 870 million people suffer from 
chronic malnutrition.1 And in the United States, forty percent 
of all food products are wasted, amounting to an equivalent 
loss of roughly 156 billion dollars every year.2 Though the 
aforementioned statements illustrate two separate measures 
of statistics, they are actually intertwined. Food crises are 
typically associated with the malnourishment that plagues 
underdeveloped countries; however, the United States, with 
its high level of food wastage, is arguably facing a food crisis 
as well. While future data may eventually offer a more empir-
ical perspective on this trend, it is essential that the issue be 
illuminated now. In fact, the aforementioned statistics should 
be impressionable enough to instigate not only an explora-
tion of the relationship between these two food crises, but 
also an assessment of their contribution to the current stance 
of global health.

a Masked PersPeCtive on tHe World Food Crisis

The purported silver lining of the UN report is that the 
achievement of the first Millennium Development Goal 
(MDG), established in 2000, is just on the horizon. The pur-
pose of MDG Target 1.C is clear: “Halve, between 1990 and 
2015, the proportion of people who suffer from hunger.”3 
Formal projections predict that this seemingly lofty goal is in 
reach and will in fact be achieved by 2015.4 While this inspir-
ing initiative should not be questioned for its efforts in curb-
ing malnutrition, it might be worthwhile to briefly redirect the 
focus and evaluate the complete breadth of the food crisis.

There is a tendency to attribute malnutrition to the diffi-
culty of underdeveloped nations in breaking away from their 
dependency on foreign aid. The common conclusion remains 
that they simply lack the tools to catch up to the stature and 
organization of developed nations. But while these under-
developed nations may struggle to remain on par with the 
world’s top-tier countries, the truth is that 16 million of the 
870 million who suffer from chronic malnutrition inhabit 
more developed countries.1 Thus, the issue of world hunger 
is not solely limited to the shortcomings of underdeveloped 
nations but also the negligence of developed countries. With-
out a doubt, humanitarian aid should certainly continue to 

be offered to those in need; however, discussion on the world 
food crisis should begin to address the matter from a dispa-
rate, yet importunate perspective. By widening the spectrum 
of study, it is evident that many developed countries, notably 
the United States, are also facing a critical food crisis of their 
own, defined by the rise in food wastage. 

Moral ePideMiC

The world food crisis is as much an ethical issue as it is 
a global health or socioeconomic one. While the assump-
tion might be that the most heroic and determined solutions 
involve worldwide initiatives to guide these underdeveloped 
nations and help them develop the flexibility to become func-
tional and self-sustaining units, efforts should also attempt to 
spark change elsewhere.  Given recent reports and staggering 
statistics about the extent to which food and resources are 
wasted in the United States, it seems to be an appropriate a 
time as ever to address this issue. 

Estimates yield that the amount of food wasted in the 
United States would be more than enough to feed the 870 
million worldwide suffering from malnutrition.5 However, 
this does not mean that all excess food products should be 
systematically delivered to those that need it, as this would be 
unfeasible and ignores the root of the problem. Underdevel-
oped nations will still be dependent on the aid of others, and 
developed nations will still produce much more than neces-
sary, perpetuating the issue of food waste. The regard of food 
as a commodity has become widely prevalent and has social, 
economic, environmental and nutritional implications.6 Due 
to the interactive and dynamic nature of the situation, the 
Law of Mass Action cannot be applied. In theory, it seems 
that the fluid circulation of foods may appear to reach a state 
of equilibrium in which those that can produce extra food 
supply it those who cannot, but in reality this equilibrium is 
unrealistic. 

groWing Pains oF ConvenienCe

While it is certainly admirable and beneficent to dedicate 
time and commitment to aiding those in need, individuals 
must also evaluate their own lifestyles. Convenience remains 
the governing reason as to why such a large percentage of 
food is wasted in the United States. Although our current 
capabilities in food production are a testament to how mas-
terfully people and technology have advanced over the course 
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of time, convenience ultimately became second nature and 
complacency settled in. For the most part, food production is 
high enough to satisfy the basic needs of restaurants, grocery 
stores, and schools. But after dining hours end, or upon the 
arrival of expiration dates, untouched food is often thrown 
straight into the garbage. What has resulted is a negative feed-
back loop in which the reliance on convenience has inevitably 
led to a struggle with its consequences.  Not only do a tremen-
dous amount of resources go into producing the foods, but 
energy must also be utilized in order to properly dispose of 
the waste and limit the extent of greenhouse gas emissions.7 

However, though the economic and environmental detri-
ments are most prominent, there is also the moral implication 
of willingness to waste food.  Given our roles in promoting 
global health, individuals must acknowledge that with conve-
nience comes a responsibility to use resources wisely.

ConClusion: a neCessary aCCountability

Achieving the goals of global health will always be a work 
in progress. While this may predominantly involve help-
ing underdeveloped nations reach the quality health stan-
dards of developed nations, these efforts do not address all 
aspects of the global food crisis. Global health is not just the 
practice of or concern for improving worldwide health, but 
also the promise to be morally accountable when doing so. 
The overwhelming complacency with food wastage reflects 
a void in the fulfillment of our ethical duties. It is necessary 
to acknowledge that success in efforts toward global health 
requires a universal understanding of responsibilities. Despite 
situational differences, both underdeveloped and developed 
countries face problems with food supply. The distinction is 
that while underdeveloped countries are actively working to 
improve their quality of life, developed nations are seemingly 
failing to address their own issues of concern and expending 
little effort to reduce food wastage. It is imperative that the 
world’s leaders do their part, not as a favor or demonstration 
of morality, but as an obligation.
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ReseaRch highlights: 

Preliminary study shows increased rates 
of experimentally induced Viral infections 
Associated with shorter telomere Length in 
healthy Adult Populations

Joseph St. Pierre

According to an article recently published by the Journal 
of the American Medical Association, shorter telomere length 
in healthy immune-response cells was found was found to be 
associated with higher rates of  upper respitory infection via 
experimentally introduced doses of the common cold virus, 
rhinovirus type 39 (RV39). Telomeres, structures of DNA and 
protein capping the ends of each chromosome in humans, 
shorten with each subsequent cell division, ultimately lim-
iting cell growth and metabolism. Consistently found to be 
associated with the onset of age-related morbidity, telomere 
length has long been considered to be a large contributor to 
functional issues in aging populations. However, at the time 
of this article’s release, no other research examining the effect 
of decreased telomere length in younger, healthy adult popu-
lations had been published.

The study enrolled 152 participants aged between 18 and 
55 years. Blood was drawn for telomere length assessment.  
Subsequently, all patients received doses of RV39 via nasal 
drips and were quarantined for six days during which nasal 
lavage was collected and evaluations for signs of illness were 
performed. Blood samples were collected 28 days following 
exposure to gauge antibody response to RV39.   Finally, the 
association between telomere length of various peripheral 
blood mononuclear cells (T-cell subsets CD4, CD8CD28+, 
and CD8CD28-) and the rate of infection and clinical illness 
was examined via statistical analysis. Overall, shorter telom-
ere length was found to be associated with increased infection 
rate. However, telomere length was shown to have an associa-
tion with the rate of clinical illness in only one of the various 
cell types studied (CD8CD28-).

It should be noted that CD8CD28- cells lack the CD28 
protein, long shown to be associated with the regulation and 
maintenance of telomeres in T-cell populations, rendering the 
aforementioned point to be of particular interest. However, 
due to a small study population and the preliminary nature of 
the study, more research must be conducted to further exam-
ine the discussed phenomena.

JAMA. 2013;309(7):699-705
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a look into genetically Modified 
organisms
J.T.  Armstrong

The issue of GMOs, or Genetically Modified Organisms, 
is a much contested issue in field of health and biotechnology, 
but one of the most interesting aspects of the debate is the 
push for new legislation of GMOs for consumer awareness.  
The bills in question would require food producers to label 
their products if they have any genetically modified ingre-
dients in them, as there are no current laws that force food 
companies to do so.  While the first bill of this kind was struck 
down in California’s recent election in 2012, other states are 
now creating their own movements of a similar nature, such 
as Washington State’s “Right To Know” campaign.  For a rela-
tively new technology, consumer awareness of genetic modi-
fication of food is an important issue where public opin-
ion, health concerns, science and corporate influence are all 
important factors. 

The first piece of legislation that brought up the issue was 
California’s Proposition 37 in the recent 2012 election called 
“The California Right To Know Genetically Engineered Food 
Act”.   This bill proposed that any raw or processed food con-
taining a genetically modified plant or animal would have 
to be labeled as such.  This would also prohibit such foods 
as being advertised as “natural” as well.   However, it would 
not require labeling of foods made from animals that have 
been fed or injected with genetically engineered material but 
are not genetically engineered themselves, and would not be 
labeled when sold for immediate consumption like at a res-
taurant.   The most important argument in favor of the bill, 
submitted in the state’s official voting guide, was that people 
should have the right to know what is in their food.  Propo-
nents also said this bill would give consumers the information 
they need about foods that some physicians and scientists say 
are linked to allergies and other significant health risks.  Also, 
currently over 40 countries around the world already require 
labels for genetically modified food.   The arguments against 
the bill were that it is a deceptive and flawed food labeling 
scheme that would add more government bureaucracy and 
taxpayer costs, create new frivolous lawsuits, and increase 
food costs — without providing any health or safety benefits. 
The bill did not pass, with a tally of 51.4% voting against and 
48.6% voting for.1

One of the most interesting factors about the bill was the 
amount of financial support that each side received.  The sup-
porters of the labeling proposition raised a total of $8.7 mil-
lion and included organic farmers, health food retailers and 
other organic and consumer advocate groups.    The oppo-
sition against Proposition 37 however, raised approximately 
$45 million to combat the measure.   Monsanto, one of the 
biggest biotech companies that produces genetically modi-
fied crops, single handedly contributed over 8 million dol-
lars to the “No on 37” campaign.   Other contributors against 
Proposition 37 included Pepsico Inc., Kraft Foods, Kellogg, 

and other processed food companies.
Even though California’s Proposition 37 for labeling of 

genetically modified foods was defeated, it brought more 
attention to the subject of consumer awareness on the issue 
of genetically modified food.  With other states now propos-
ing similar measures, the question of labeling genetically 
modified food has become a national issue.   Are biotech 
companies and processed food producers prepared to keep 
fighting these campaigns in multiple states?   One of the dif-
ficulties with labeling is that if one state were to pass a genetic 
food labeling law, it would complicate distribution through-
out the country if only one state needed the labels.  Also, if 
one state passed such a measure, it might cause other states to 
follow suit in the same way New York’s mandatory seat belt 
law quickly caught on in the rest of the country.1

With the first genetically modified crop made legal in 
1996, the amount of GMO corn, soybeans and cotton, the 
most common GM corps, has risen to large proportions of the 
total acreage of those plants.  It is now estimated that about 
85% of corn and 95% of soybeans in the US are genetically 
modified.2  This means that most of the processed foods like 
soda, cereal and many other products in your local grocery 
store contain genetically modified ingredients.  It is estimated 
that up to 70 percent of the food items in grocery stores are 
genetically modified.3  With the introduction of GM salmon 
now being discussed by lawmakers, it could be a reality that 
GM food will soon include not only plants but also animals. It 
is truly astounding how quickly GM foods have increased in 
prevalence in our food with no consumer awareness of what 
foods are genetically engineered.  It is up to each state to now 
decide if they should have the right to know if they are eating 
genetically modified food with new labeling initiatives.  

But this discussion is dependent on the potential risks of 
GM food themselves.  Monsanto, one the largest biotech com-
pany in researching GMO’s say that there is no risk with GM 
food because of the “substantial equivalence” of their product 
to a non-genetically modified organism.  Since the protein 
that they have inserted into the organism is already known 
to be non-toxic to humans, they claim there is essentially no 
health risk that consumption of the organism could cause.  
On Monsanto’s website, it says that there is no reason to even 
test GM foods in long-term, animal health studies because 
of “substantial equivalence”.  They say, “there is no need to 
undertake lifetime animal cancer studies for GM food that 
contain new DNA, RNA, and proteins with well character-
ized functions” because the newly added DNA and proteins 
are already known to be safe and “conventional foods” are 
not tested in this way.4  Because of this logic, the first ever 
long term study of GM health effects on animals by a group 
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of French scientists was published in 2012, after they have 
already been in our food supply for fifteen years. Rats were 
fed GM corn over a period of two years and the researchers 
found that the rats fed GM corn had a higher incidence of 
tumor rates.  While no study is definitive, the lack of research 
in this new and fast growing area of agriculture is shocking 
in itself.  So not only is there minimal consumer awareness 
of which products are GMO and which aren’t, there has also 
been an apparent absence of testing on the long term health 
effects of GM foods in animals that biotech companies are 
proud to admit.5 

Also, GM food poses environmental and legal problems 
in addition to largely unknown long term health effects.  Bio-
logical contamination can happen because of crossbreeding 
with non-genetically modified plants in the wild or because 
of drifting onto other farms.  There is now evidence that GM 
crops are beginning to need even more pesticides because they 
quickly creating more resistant weeds and insects; creating 
problems similar to the ones they were meant to solve.2 GM 
crops also contribute to complex legal problems because of 
biological contamination and the patenting of life itself.  On 
farms where GM crops might have blown over from a nearby 
GMO farm and sprouted there, biotech companies can test 
whether there are patented plants there and then sue the 
farmers for copyright infringement.  Farmers who grow GM 
food can also be sued for replanting their seed the next year 
(a common agricultural practice) because they have to sign 
agreements to instead buy the seed from biotech companies 
each year.6   These developments show that it is important to 
know all the facts about GM food not just the health related 
questions that may arise.

The grassroots campaign to label GM foods is starting 
to take off in many states and it is up to the individuals in 
these states to decide whether they want labeling.  America is 
now catching up to the large number of countries that already 
require GM labeling.  Time will tell if these efforts are suc-
cessful or not, but these legislative movements show how the 
fight for basic consumer awareness for what we are putting 
into our bodies must be arduously campaigned for in today’s 
arena of corporate influence on governmental policy.
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Commercial antibiotic use Causing 
antibiotic resistance in Humans
Evan Balmuth

PreFaCe
The consequences of current trends in commercial anti-

biotic use are having a growing impact on human health, 
according to new research on antibiotic resistance and its 
transmission between populations. This transmitted impact 
is believed to be caused by overuse of antibiotics in animals 
along with mismanagement of contaminated wastes from 
these groups.1 Ultimately, as use of antibiotics and related 
wastes continue along the current path, the danger of its con-
sequences to humans increases exponentially.

Antibiotic resistance genes (ARGs) are a growing group 
of contaminants selected for by prolonged use of non-thera-
peutic antibiotics, as seen in commercial plant and livestock 
production. When bacteria in animals are exposed to anti-
biotics, most of the targeted bacteria die – but the ones with 
ARGs caused by random mutations survive and then prolif-
erate, effectively replacing the old bacterial strain with a new 
one that is resistant to the previously used antibiotic. When 
an animal is infected with resistant bacteria, these organisms, 
and thus their ARGs, spread through various mechanisms 
and eventually reach humans.2

antibiotiC overload
Perhaps the most destructive antibiotic use occurs within 

the commercial animal/fish industry worldwide. One of the 
most problematic areas within this industry is aquaculture, 
which is becoming increasingly prevalent. Because of fish 
overcrowding and stress, more antibiotics – usually admin-
istered by way of fish food – have been implemented as the 
populations are more susceptible to infection. U.S. antibi-
otic use in the mid-1990s was estimated between 204,000 
and 433,000 pounds. Although this amounted to only about 
two percent of such use in terrestrial animals nationally, the 
amount used in international aquaculture is often unregu-
lated and unrecorded. Additionally, there is much more over-
lap between aquaculture antibiotics and antibiotics used in 
human medicine.2 

Antibiotic use in terrestrial animals is also problematic. 
Approximately half of the antibiotics used in the U.S are used 
in the animal industry, and ninety percent of these antibiotics 
are used to prevent disease or promote growth (the other ten 
percent are used to treat infectious disease).3 A recent study 
in China uncovered 149 unique ARGs on commercial pig 
farms, with some farms revealing ARG levels 192 to 28,000 
times higher than animal control samples.1 In the U.S., anti-
biotic use in animals has been estimated at over 17.5 million 
pounds annually and between 100 and 1000 times that in 
humans. And in a US National Swine Survey of 3,328 Ameri-
can feeds, almost 25 percent of the feeds had higher-than-
recommended concentrations of antibiotics.3

transMission: environeMtnal and genetiC
How do the increased levels of ARGs in animals transmit 

to humans? It happens by way of two overarching mecha-
nisms: direct contact with animals and various means of 
indirect contact, such as food or water intake. Direct contact 
is less threatening to the general population, but is a serious 
concern for farm workers. Specifically, this direct contact 
often involves touching animal feces that contains ARGs and 
particles of these feces entering a farm worker’s body. Stud-
ies consistently show higher levels of resistant gut bacteria in 
farm worker samples than in general populations, or in farm 
worker samples not using antibiotics.2 For example, a 2007 
study showed that poultry workers were 32 times more at 
risk of carrying E. coli bacteria resistant to the antibiotic gen-
tamicin than other members of the community.4 New genetic 
analysis methods are beginning to support the direct contact 
hypothesis as well: a 2009 study of Chinese farm workers 
showed that all sampled farms using the antibiotic apramy-
cin had farmworkers carrying apramycin-resistant genes, and 
that the same exact resistant gene was also present in all of the 
poultry, swine, and human bacteria samples.5

One of the most common indirect methods of ARG 
transmission to humans is consumption of or contact with 
processed animal products. This mainly occurs as antibiotic-
resistant bacteria survive many steps of food-processing.2 It 
can also have more widespread effects if animal products are 
transported internationally. A 2010 study revealed that resis-
tant E. coli remained in ground beef stored one to eight days.6 
Along this vein, a 2001 study showed that resistant Entero-
coccus faecium bacteria originating in consumed chicken or 
pork remained in human stool samples for up to 14 days after 
consumption.7

Leaching of antibiotics and resistant bacteria into the 
environment is another prominent source of ARG trans-
mission to humans. Seventy-five to ninety percent of anti-
biotics administered to food animals are estimated to be 
excreted (while still viable) into the environment. Research 
has detected antibiotics or resistant bacteria in air currents 
around swine feeding areas, in farm dust, in groundwater 
near feeding areas, and in food crops grown in soil fertilized 
with antibiotic-containing manure. Although concentra-
tions of these leached contaminants are small, they are large 
enough and exposed to such a wide array of organisms that 
ARGs continue to be selected for in the environment and 
propagate throughout even more populations, thus making 
humans even more susceptible to exposure.2

Genetically, the process of ARG transfer to humans is 
believed to occur via three main pathways. The first pathway 
involves the same bacterial host and ARG being transmitted 
from humans to animals, with the only transfer being the 
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in Denmark decreased by over 54 percent and overall farm 
productivity improved with only short-lived negative disease 
effects.10

Another hugely important step toward control of resis-
tance transmission involves regulation of international trade. 
As consumption of animal products containing resistant bac-
teria affects humans and this resistant bacteria has been shown 
to endure strenuous conditions, trade of infected animal 
products internationally poses a serious threat of antibiotic 
resistance pandemic. Clearly, bans on trade of animal prod-
ucts affected by antibiotics or resistant bacteria would help to 
prevent global spread of antibiotic resistance. However, this 
step has yet to be implemented on an effective scale.

A novel option to reduce the animal antibiotic consump-
tion is production of vaccines. If the original disease strain is 
prevented in the first place, it will not need to be treated with 
antibiotics and develop into a resistant strain. Developing 
“DNA vaccines” that function by introduction of attenuated 
bacteria to the immune system have shown promising results 
in vitro for human cells and in vivo for animal models.11

Finally, an essential piece of any solution applied to this 
problem is increased surveillance of antibiotic use and resis-
tance. The produced statistics indicate sites of needed con-
tainment or regulation, trends in both areas, and emergence 
of new threats. Several surveillance systems currently exist, 
some monitoring small areas and some monitoring interna-
tionally. The National Antimicrobial Resistance Monitoring 
System (NARMS) in the U.S. has revealed several pathogenic 
trends in living animals, food products and humans.  Devel-
oping genetic monitoring systems is also a promising area of 
surveillance. For example, the Reservoirs of Antibiotic Resis-
tance (ROAR) database organizes geographic, genotypic and 
phenotypic information for global water, soil, animal and 
plant samples to reveal the presence of different ARGs in dif-
ferent host systems and assesses risk to human health.2 Yet 
despite these efforts, current antibiotic resistance monitoring 
still provides ultimately inadequate information of resistance 
trends and emergence.

ConClusion: tHe next stePs
In the face of all the accumulated evidence, no one can 

deny that the current state of antibiotic administration in 
animals has a negative impact on human health. More resis-
tance is emerging, and this resistance is being transmitted 
to humans. Yet in parallel, it is equally impossible to deny 
that various solutions are possible to mitigate this problem. 
Domestic and international regulation can be improved, sur-
veillance can be increased and vaccines can be produced. Evi-
dently, antibiotic administration can be reduced to effectively 
diminish levels of antibiotic resistance in animals and conse-
quently in humans. It is up to the people and governments 
of all non-therapeutic antibiotic-administering nations to 
cooperate on improving the system within their own coun-
tries and globally, for the cause of ultimately protecting the 
health of all the people on this planet.

infected recipient. The second pathway involves transfer of the 
ARG through more than one bacterial host, ending with a new 
host carrying the ARG and infecting a human. The last, more 
recently discovered pathway involves gene “cassettes” within 
bacterial hosts that accumulate ARGs from the environment 
and ultimately end up in a host that infects a human.2 The last 
two pathways involve one of three specific molecular mecha-
nisms behind inter-host gene transfer. One way ARGs are 
transferred between hosts is by way of bacteriophages, viruses 
that infect a bacterium, pick up its ARG-including plasmid, 
and transfer it to another bacterium by infecting and injecting 
it with the ARG-including plasmid.3 Another transfer mecha-
nism is ARG-containing plasmid transfer between two bac-
terium through a pilus (a fibrous protein used by bacteria to 
exchange genetic material).3 The last mechanism is spillage of 
ARG-containing plasmids when bacteria are lysed, which can 
lead to entry of those spilled plasmids into other bacteria.3  

Although tracking of ARGs through the last two pathways 
is often difficult and their likelihood of affecting humans is 
lower due to possibilities of further mutation or not reach-
ing a human to infect, they still persist as active forces driving 
consequences in humans of antibiotic use in animals.2

iMPaCt on HuMan HealtH
Once ARGs have been transmitted from animals to 

humans, the big question emerges: how does this affect human 
health? This is actually the simplest piece of the puzzle – once 
a human carries resistant bacteria, regardless of the source, 
it can be transmitted easily between humans. And no mat-
ter who gets the bacteria, animal or human, the fact remains 
that fewer antibacterial options will be effective for treatment 
of resistant bacteria. In one example of transmission and its 
consequences, researchers concluded that the 1998 Salmo-
nella Typhimurium outbreak in Denmark involved a resistant 
strain that was common to those in all the patients, a slaugh-
terhouse, and swine herds of origin.8 Also, research has deter-
mined a high likelihood from epidemiological/molecular 
tracing that the ARGs of salmonella strain DT104 outbreaks 
in the U.S. and Europe originated in Asian aquaculture: the 
salmonella contained two ARGs (florenicol-reistant floR and 
tetracycline class G) which were traced to two Vibrio fish bac-
teria species – and both florenicol and tetracycline are known 
to be widely administered in Asian aquaculture.2,9

Possible solutions
Since the dangers to humans of antibiotic use in ani-

mals have been established, ways to mitigate these dangers 
and arrest the perpetuation of ARGs must be considered. 
The most important step toward mitigating the problem is 
national limitation of non-therapeutic antibiotic use in ani-
mals. This would ultimately slow the perpetuation of antibi-
otic resistance in animals and humans and would preserve the 
efficacy of antibiotics intended for medical use. One instance 
that demonstrates this method’s effectiveness is Denmark’s 
significant reduction in non-therapeutic antibiotic use in the 
1990s. The reduction was caused by governmental limitation 
of sales incentives for veterinarians prescribing antibiotics, a 
ban on two antibiotics (avoparcin and virginiamycin) and a 
ban on all antibiotic growth promoters in pigs. During this 
time, antimicrobial consumption per kilogram of pig grown 
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Cte: the end of american Football?
 Prachi Sharma

Football, America’s favorite pastime, may not be the same 
sport in years to come. The National Football League (NFL) 
has come under serious fire after a storm of recent lawsuits 
and allegations were filed regarding the brain damage that 
former athletes have accumulated from their head injuries 
on the field. The 2012-2013 NFL season has been marked by 
170 concussions, 80 lawsuits,1 and even attracted President 
Obama’s concern over the safety of the sport.  While numer-
ous players and fans have expressed concern that a heightened 
emphasis on safety can jeopardize the future of the game, 
there is substantial research supporting the rising scrutiny of 
the safety of football and its effect on brain damage. 

Though the NFL has instituted strong penalties for head 
injuries to dissuade players from being overly aggressive for 
the sake of the game, football head injuries are still prominent 
and have resulted in severe concussions that are associated 
with a serious loss of brain function. According to a study 
at Boston University, which was funded in part by a $1 mil-
lion gift from the NFL, researchers have found 50 confirmed 
cases of former football players with chronic traumatic 
encephalopathy (CTE), 33 of which were former NFL play-
ers. In a previous study, 18 out of 19 former NFL players were 
afflicted by CTE; the 15 new cases now illustrate that 33 of the 
34 NFL players examined had the disease.2 While some argue 
that the research cannot conclusively state that head trauma 
causes CTE, the study has fueled increasing concern about 
the nature of the game. Harvard University, with the support 
of the NFL Players Association (NFLPA), has announced a 
ten-year, $100 million study to further determine the health 
risks that are associated with playing football. The study will 
focus on the relationship between repetitive head injuries and 
CTE, while also studying the other health effects of the sport, 
including stress, heart function, and knee injuries.1 

CTE is a neurodegenerative disease associated with 
dementia, memory loss, and depression, and occurs when the 
brain produces tau, abnormal proteins, which form “tangles” 
that ultimately kill brain cells; these accumulations have 
been found in the amygdala and thalamus, areas that con-
trol emotions and memory.3 While there has yet to be con-
clusive causal evidence between head trauma and CTE, the 
incidence of CTE is four times greater in NFL players than in 
the general population.1  Additionally, a dose-response rela-
tionship between number of hits and level of CTE is under 
study: the longer a player has spent in the NFL seems to be 
indicative of the severity of CTE.3 Various stages of CTE have 
been observed, as 31 of the 34 NFL players examined were 
found to have at least Stage III CTE, which symptoms include 
depression and memory loss. Interest in CTE has augmented 
in light of the suicides of Dave Duerson, a former Chicago 
Bears safety, and Junior Seau, a former Chargers linebacker, 
whose autopsies indicate Stage III CTE.3 

CTE diagnosis can only occur after a postmortem 

examination of the brain, though research is currently being 
done to develop a method to diagnose the disease in living 
patients. Researchers at UCLA have preformed a study that 
found signs of CTE for the first time in five living players 
through brain-imaging technology.3 The tool, initially used 
for assessing changes due to Alzheimer’s disease, which has 
also been seen in increasing rates in NFL players and has 
been linked to CTE, locates accumulations of the tau pro-
tein through FDDNP chemical markers that bind to the 
tau “tangles.” These masses are then observed and located 
through PET scans of the brain and are compared to scans 
of healthy men.1 This preliminary study, however, must be 
further tested and analyzed to determine its effectiveness in 
identifying symptoms of CTE conclusively. Though the abil-
ity to diagnose CTE early can potentially raise controversy 
over a need for mandatory testing in the NFL, researchers’ 
main aim is to help players reach a decision of when to retire 
to prevent further injury.3  

In light of the numerous lawsuits this season, includ-
ing the highly publicized wrongful death lawsuit filed by 
Junior Seau’s family against the NFL which alleged that the 
league knowingly hid the dangers of repetitive head blows,4 
the NFL has been undergoing massive changes to improve 
its image. For example, the NFL became the founding donor 
of a new Sports and Health Research Program, after donat-
ing $30 million to the National Institutes of Health (NIH) 
for brain injury research and other health concerns, such as 
sudden cardiac death, chronic degenerative joint disease, and 
heat and hydration related issues.5 Furthermore, the NFL has 
recently partnered with General Electric (G.E.) to encourage 
the development of imaging technology that would improve 
detection of concussions, and to create materials that would 
strengthen protective equipment and helmets. This four-year, 
$50 million initiative seeks to establish new technology in the 
next few years that would not only benefit the NFL, but also 
soldiers and the general population.6  

New rules have also been instituted and adopted as more 
information regarding the health of football players has 
been released. This past season, the NFL moved kickoffs five 
yards closer to the end zones to encourage touchbacks and 
avoid the dangerous high-speed collisions that often occur 
during runbacks.7 Additionally, an independent neurologist 
must now approve players who exhibit concussion symptoms 
before they are allowed to return to a practice or a game.7 

Furthermore, a mandatory post-injury sideline concussion 
assessment app has been instituted, which includes informa-
tion about a player’s concussion history and a 24-symptom 
checklist.8 These tests have, however, been a recent source of 
controversy due to players’ attempts to cheat the test to pre-
vent job loss, and the test’s inability to diagnose less severely 
concussed players.8 

Prachi Sharma is the Managing Editor for TuftScope
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ReseaRch highlights: 

New model for Lung Cancer screening 
selection Criteria shown to Be more 
effective

Joseph St. Pierre

Recommending lung cancer screening on patients deemed 
to be high-risk according to the current model developed by 
National Lung Cancer Trial (NLCT) has been shown to lower 
the overall mortality rate of the disease by 20%.The applied 
criteria include being between 55 and 74 years of age, hav-
ing a history of smoking of at least 30 pack-years, a period of 
less than 15 years since cessation of smoking, or a modified 
set of requirements based on the former criteria. However, 
according to an article published by the New England Journal 
of Medecine, researchers have developed a modified model 
based off of risk factors used in the Prostate, Lung, Colorectal 
and Ovarian (PLCO) Cancer Screening Trial. The new model, 
which analyzes additional risk-based factors like BMI, family 
history, and smoking status, has be shown to be significantly 
more efficient at marking patients as high-risk and increasing 
diagnosis yield.

The study was performed by analyzing the intervention 
and control group data of the two aforementioned studies, 
NLCT and PLCO, which encompassed 53,202 and 80,375 
smokers, respectively. An additional group composed of 
15,099 PLCO intervention group members who met the NLST 
criteria was also included. Statistical analysis compared the 
effectiveness of the new, modified PLCO risk-based model, 
named PLCOM2012 , with the unmodified NLCT criteria. 
Compared to NLCT criteria, PLCOM2012 had significantly 
increased sensitivity and positive predictive value, allowing it 
to miss 41.3% less lung cancer diagnoses.

While this data may imply that PLCOM2012  is an obvi-
ous improvement over current lung cancer screening meth-
ods, it should be noted that PLCOM2012 is far more dif-
ficult to apply than its predecessor, as it hinges on complex 
modeling and the use of multivariate statistics. Furthermore, 
PLCOM2012 occasionally uses parameters, such as follow-up 
time, that differ from its older counterpart, rendering certain 
comparisons inaccurate. However, in dealing with an afflic-
tion whose early detection is key to successful treatment, such 
findings and research are, at the very least, yet another step 
towards more a more efficient means of recognizing at-risk 
individuals.

NEJM. 2013. 368:728-736

3,500 players have filed more than 100 lawsuits against the 
NFL, alleging that the league did not provide enough infor-
mation and care for concussed players.9 Though the NFL 
vehemently denies intentionally misleading its players, these 
lawsuits, in conjunction with the plethora of injuries during 
the past season, have cast a shadow over the NFL’s reputa-
tion. In a sport with this level of societal value, the NFL must 
address the recent safety concerns to maintain its image, while 
additionally satisfying fans and players who do not want to 
see the essence of the sport tarnished with an overabundance 
of penalties and rules. While the NFL has made considerable 
efforts to improve the safety of the game, technology must 
also advance fast enough to address the pressing health con-
cerns of football. 
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In 1999, Dr. Donald Berwick, the former head of Medi-
care and Medicaid services and founder of the Institute for 
Healthcare Improvement, gave a seminal lecture entitled 
Escape Fire: Lessons for the Future of Healthcare. He began his 
speech by telling the story of a tragic 1949 forest fire in Mann 
Gulch, Montana, which took the lives of 13 fire fighters, and 
of the one man who survived the seemingly impossible situ-
ation without a mark. 

After being dropped on location, the 
team of firefighters quickly knew that they 
would only survive if they made it up to 
the ridge crest at Mann Gulch before the 
fire caught them. However, as the men were 
racing up a steep hill with heavy packs in 
extremely hot weather, foreman Wag Dodge 
realized that there was absolutely no way 
that they would make it in time. In the heat 
of the moment, he came up with a solution. 
With a raging fire coming straight at him, 
Dodge lit a match and burned a large area 
of grass. He yelled at his troops to come 
lay in the burnt space until the fire passed, 
but they did not follow his instructions. In 
a few short moments, the fire had passed 
Dodge and taken the lives of the others. 

Dodge’s ingenious maneuver was 
termed an ‘Escape Fire’ and remains a part 
of training procedure for Forest Service 
firefighters today. In his speech, Dr. Berwick drew a parallel 
between this story and the impending catastrophe that was 
America’s healthcare system. With healthcare costs quickly 
and massively accumulating, his message served as an impor-
tant warning. If a new, radical solution was not sought or 
considered, Americans would soon find themselves in the 
midst of chaos. 

Some 13 years later, the political documentary Escape Fire: 
The Fight to Rescue American Healthcare (henceforth referred 
to as Escape Fire) premiered at the 2012 Sundance Film Fes-
tival, its directors Matthew Heineman and Susan Froemke 
attempting to answer the not-so-simple question of exactly 
why and how Dr. Berwick’s message has been seemingly lost 
or ignored in the time that has passed since his speech.

Escape Fire is neither the first feature-length documen-
tary to address the American healthcare system, nor does it 
present an entirely novel message. It stands much less con-
troversial to Michael Moore’s popular 2007 film Sicko, which 
investigated the same topic and came up with essentially the 
same conclusion. However, whereas Michael Moore’s film and 
others often intend to present criticisms and arouse outrage, 
Escape Fire hopes to educate and engage its audience to act 
and become a part of the conversation. 

This underlying notion is reflected in the way that the film 

is crafted. It encompasses carefully selected interviews and 
stories of modern Americans’ struggles with the healthcare 
system and combines them with compelling info, including 
graphics and statistics. The filmmakers clearly wanted Escape 
Fire to be relatable and relevant to any and every member of 
its assumed American audience. It delves deeply, yet transi-
tions smoothly between pressing topics including health 
insurance, the pharmaceutical industry, and the rising obe-

sity epidemic, offering a comprehensive 
overview of American healthcare in just 100 
minutes. 

Amongst the many compelling voices 
heard in this film are those of a primary 
care physician working at a low-income 
clinic in rural Oregon frustrated by being 
forced to choose quantity over quality in 
her patients’ care; a recovering soldier back 
from Afghanistan who came back so physi-
cally and mentally injured from war that he 
became reliant on 32 different pharmaceu-
tical drugs; and a former head of communi-
cations of a health insurance company who 
had a crisis of conscience about what he was 
doing and eventually left his high-paying 
position. Through these personal stories, 
the directors make clear that the healthcare 
issue is one that affects everyone, no mat-
ter where they stand in society and whether 

they are aware of it or not.
While the film certainly paints a disheartening picture of 

the American healthcare system, it does share some bright 
spots where innovations are improving the quality of life. The 
CEO of Safeway describes how the company’s employees are 
compensated for living a healthy, active lifestyle; the com-
pany undertaking such initiatives as offering exercise facili-
ties and activities at work, providing healthy food options in 
its cafeteria, and providing programs to quit smoking and 
other harmful behaviors. Further, a military hospital shows 
openness to Eastern medical treatments, such as acupuncture 
and meditation, which are typically disregarded in Western 
healthcare practice.

Escape Fire takes on one of the biggest, most complex top-
ics facing America, and presents the issues in a clear, under-
standable format. The film is well crafted and hopes to pro-
voke a discussion about possible solutions, rather than to only 
focus on the huge, daunting mess that the healthcare system 
has become. Its closing words are appropriately honest and 
hopeful: ‘we can change the healthcare system, but not until 
we change the conversation.’ 

Kristiina Yang is a staff writer of TuftScope.

escape Fire: 
the Fight to rescue american Healthcare

Directed by Matthew Heineman & Susan Froemke; Reviewed by Kristiina Yang
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