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LETTER FROM THE EDITORS

New Frontiers
Dear Reader,

The Fall 2013 issue marks the start of another exciting year for TuftScope. We ended the 2012-2013 aca-
demic year on a high note, awarded with Tufts Office of Campus Life’s Synergy Award for our successful 
collaboration with students and organizations from a wide variety of fields and interests. Most notably, 
our Winter Edition with the EPIIC Colloquium, the Institute for Global Leadership and Sherman Teich-
man represented the breadth of Tufts student research and writing and TuftScope’s expanding partnerships 
and presence in the Tufts community.

Our expanded collaboration this semester comes with joining Tufts Pre-Health Collaborative, whose 
mission is to facilitate communication and relationships among Tufts’ undergraduate pre-health groups 
for a healthier and more knowedlgable community. We have welcomed new staff members and blog writ-
ers and a debate on the effects of the Affordable Care Act to come in 2014 argued by The Primary Source’s 
Austin Berg and TuftScope’s John T. Armstrong. We look forward to expanding our partnerships by high-
lighting faculty and student research accomplishments at each of Tufts’ institutions. We hope to continu-
ally create and promote discourse on topics affecting healthcare ethics and policy and foster communica-
tion between all disciplines.

This issue delves into a diverse array of subject matters including genetics and neurobiology. Managing 
Editor Joseph St. Pierre spoke with renowned geneticist and recipient of the Thomas Hunt Morgan Medal 
for lifetime achievement in the field of genetics Dr. Thomas Petes on his influential research and contribu-
tions to the field. Lucia Joseph takes an anthropological view on the future and potential of pharmacoge-
nomics. This issue also approaches neuroscience from a variety of viewpoints as it becomes an ever more 
important discipline. For example, Shayna Schor writes on the effects of globalization on mental health. 

The journal is continuing its mission in creating discourse on health care ethics, policy and research 
in new ways. We look forward to reaching out to other student organizations to bring together multiple 
viewpoints on important issues facing healthcare in America and the world today. 

We thank the entire TuftScope staff and our faculty advisors, without whom these achievements would 
not be possible. 

We hope you enjoy the issue!

Sincerely,

Ariel Lefland & Prachi Sharma
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NEWS BRIEFS

Selections from Our News Analysis Weblog

UC Davis Researchers Discover a Biological 
Link between Diabetes and Heart Disease
 Mingqian Lin

Researchers at the UC Davis Health System have discov-
ered the specific molecular mechanism that is involved 

in the link between diabetes and heart disease. This path-
way is activated when cardiac arrhythmia, or irregular 
heartbeats, is caused by high blood sugar levels and may 
result in heart failure. The study, led by Donald Bers and 
his team, indicated that high blood glucose levels cause 
O-GlcNAc, a sugar molecule in heart muscle cells, to bind 
to CaMKII, a protein kinase that regulates normal cal-
cium levels and heart pumping activity. The interaction 
between these two molecules leads to the over-activation 
of CaMKII and triggers cardiac arrhythmias. Experiments 
in which CaMKII or its binding with O-GlcNAc was inhib-
ited indicated that irregular heart rhythms were prevented. 
     The discovery of this biological pathway gives the poten-
tial for the development of additional treatment options for 
diabetic patients, especially those affected by cardiovascular 
disease and glucose toxicity in their tissues. More information 
about this study, titled “Diabetic Hyperglycaemia Activates 
CaMKII and Arrhythmias by O-Linked Glycosylation,” can 
be found online at http://www.nature.com/nature. 

Inherited Gene Variation Tied to High-Risk Pe-
diatric Leukemia and Greater Risk of Relapse
 Rohan Rao

A collaborative effort between scientists at St. Jude Chil-
dren’s Research hospital and Children’s Oncology 

Group found a genetic link between an inherited gene and 
an increased likelihood of developing a particular subtype 
of pediatric acute lymphoblastic leukemia, or ALL for short. 
The specific subtype is called Philadelphia chromosome-like 
ALL. The gene in question is GATA3; it regulates produc-
tion of a transcription factor that is involved in the develop-
ment of blood cells. The study showed that a certain high-
risk gene variant of GATA3 was linked with a 3.85 times 
increased likelihood of developing this subtype of leukemia. 
     Interestingly, this gene variant is significantly more com-
mon in Hispanics. In the United States, this gene is present 
in 40% of Hispanics, but in only 10% of those of European 
descent. Besides the higher risk for cancer development, the 
prospects of cancer returning and a poor prognosis for treat-
ment were higher. According to the authors, this is the first 
study to find any genetic reason that would predispose some-
one to Philadelphia chromosome-like ALL and may prove to 
be a beneficial step towards combating this type of cancer.

Germany Allows ‘Indeterminate’ Gender 
at Birth
 Kanika Kamal

Germany has recently become the first country to allow 
newborn babies with both sexual traits to identify as nei-

ther male nor female. Instead, parents can leave the gender 
section on birth certificates blank, thus identifying the baby 
as having an “indeterminate sex,” or intersex. In the past, par-
ents had to immediately choose which sex they wanted their 
babies to be so the babies could be registered. This often leads 
to unhappiness in many children later on who were forced 
to be a certain sex and now feel neither here nor there. With 
this new law, parents can avoid making quick, unthought-
ful decisions that may negatively affect their child’s life. 
     To accommodate intersex individuals, German passports will 
start having the option for gender “X,” along with M and F. It 
is unclear, however, how this new law will affect German mar-
riage laws. The IGLA-Europe, a group for gay, lesbian, bisexual, 
transsexual, and intersex rights, asserts that the law needs to 
be further developed in order to address this question appro-
priately. Nonetheless, this step is a major stride for Germany.  
     Although Germany is the first country to pass a set legisla-
tion on this topic, some other countries are following close 
behind. For example, Australia, New Zealand, Bangladesh, 
Nepal, India, and Pakistan have all begun to include a third 
sex option on either passports, identity cards, or voter reg-
istrations. It is only a matter of time before more countries 
follow Germany’s lead.

Soil-Based Bacteria Discovered in Humans 
‘May Trigger MS’
 Avneet Soin

Recently, scientists have found soil-based bacteria in the 
human body that may be a trigger for Multiple Sclerosis 

(MS). Multiple Sclerosis is a disease that attacks the central 
nervous system and has multiple symptoms including numb-
ness, loss of vision, and even paralysis. The bacteria found 
were types (ranging from A to E) of one of the most common 
bacteria worldwide: Clostrodium perfrigens, which is typi-
cally found in soil. Type A, which is known to reside in the 
human gastrointestinal tract, is harmless. However, types B 
and D are not; they were observed in animals and produce 
toxins that cause symptoms very similar to those of MS in 
humans. They also tend to compete for resources with type A.  
     Although neither of these types is usually found in 
humans, scientists did observe that MS patients had only 
half the amount of type A bacteria as compared to healthy 
patients, indicating that it may be competing for resources 
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in the sick patients. Furthermore, patients with MS had 
much higher levels of antibodies produced by epsilon toxin, 
which is found in types B and D of the bacteria. Adding to 
the evidence, scientists actually found a type B bacterium in 
one patient suffering from MS. All of this leads to the con-
clusion that MS patients may develop the disease after being 
infected with types B or D of the Clostrodium perfrigens bac-
terium, which may not have been found previously because 
these types tend to stay dormant for long periods of time.  
     Currently, scientists are trying to block or destroy these two 
types of bacteria by creating vaccines based off those used in 
animals, new drugs, and probiotic treatments that would kill 
the pathogens using natural bacteria. Much more research 
is needed on both methods of infection and possible treat-
ments, but this is certainly a big step in the right direction.

Incurable Brain Cancer Gene Is Silenced
 Prachi Sharma

Researchers at Northwestern University have developed a 
new drug that aims to reduce the mortality rate of those 

with Glioblastoma multiforme (GBM), a deadly type of brain 
cancer that affects approximately 13,000 Americans a year, and 
has a median survival rate of 14 to 16 months. In a recent study, 
researchers found that the survival rate of mice given the drug 
increased nearly 20 percent and the size of the tumor decreased 
significantly as compared to those in the control group.  
     The drug silences the cancer-causing gene in cells by imi-
tating nanotechnology, thereby allowing the therapeutic to 
cross the blood barrier into the brain tumor. Specifically, the 
researchers used SNAs (spherical nucleic acids), whose shapes 
allow them to enter cells, and whose nucleic acid sequences 
match and consequently silence BCl2Like12, the gene which 
is responsible for causing glioblastoma tumors when overex-
pressed. Because this gene is also the source of the cancer’s 
resistance to current therapies, by silencing BCl2Like12 the 
new drug is expected to improve the effectiveness of exist-
ing therapies and increase the survival rates of those afflicted 
with GBM. Furthermore, the advancement of this gene regu-
lation technology is anticipated to create a platform for treat-
ing numerous other serious diseases that have a genetic basis. 

Proposed Treatment to Fix Genetic Diseases 
Raises Ethical Issues
 Catie Donlon

Scientists at the New York Stem Cell Foundation have been 
studying ways to alter mitochondrial DNA (mtDNA) in egg 

cells in hopes to cure diseases and allow mothers to have their 
own babies. Mitochondrial DNA is genetic material found in 
mitochondria, which are the organelles that produce energy 
for the rest of the cell. Mitochondrial DNA is different from 
DNA found in nuclei because it carries a unique set of genes 
and is always inherited from the mother. Therefore, when there 
are defects in a mother’s mtDNA, all of her children will also 
be affected. Unfortunately, defects present in mtDNA often 
cause diseases that rarely have treatments. As a result, these 
mothers are advised to not have any children of their own. 

     Dieter Egli, one of the scientists at the New York Stem 
Cell Foundation, explains that these mothers can indeed 
have children if scientists alter these women’s eggs. In the 
first step of this alteration, the DNA from the mother is 
extracted from the egg, and then it is implanted into a 
donor’s egg that contains healthy mtDNA. Then the egg that 
has the mother’s DNA and donor’s mtDNA can be fertil-
ized in the lab with the father’s sperm to create a viable and 
unaffected embryo. This embryo can then be implanted 
into the uterine lining of the mother to produce a healthy 
baby. Researchers in Oregon have been successful in pro-
ducing healthy baby monkeys using the same technique.  
     However, altering eggs is controversial because it could 
later lead to people creating “designer babies” through genetic 
engineering. It must also be remembered that changing an 
egg not only affects that one possible child, but it also affects 
subsequent generations.

How Walking May Lower Breast Cancer Rates
 Lucia Joseph

The New York Times recently reported on emerging 
research indicating that walking may help to lower breast 

cancer risk. Two studies in Cancer Epidemiology, Biomark-
ers & Prevention assessed the way that female bodies pro-
cess estrogen and the role that exercise plays. The first study 
involved two decades of follow-up with approximately 74,000 
postmenopausal women aged 50 to 73 in the American Can-
cer Society’s Epidemiology and Research Program. All the 
women were asked about their exercise habits in biannual 
questionnaires. The most common form of exercise was easy, 
inexpensive, and required no gym membership: walking. As it 
turns out, those women who walked for at least seven hours a 
week had a 14% percent lower risk of developing breast can-
cer than those women who walked for less than three hours 
a week. More vigorous or longer periods of exercise per week 
resulted in greater benefits and further reduced women’s risk. 
     The second study examined several hundred sedentary 
premenopausal women in hopes of determining how exercise 
might contribute to lowered risk of developing breast cancer. 
The women were split into two cohorts: one group continued 
with previous sedentary lifestyles, while the other group was 
put on a moderate exercise regimen for four months. Urine 
samples measuring a number of estrogen metabolites were 
compared for women at the beginning of the trial and after 
four months had passed. The ratio of estrogen metabolites 
in exercising women shifted in such a way that suggested a 
decreased risk of cancer. It appears that by reducing total 
body fat and altering the body’s production of estrogen 
metabolites, exercise plays a physiological role in reducing 
breast cancer risk by making it harder for the cancer to gain 
an initial foothold. Although statistics are not infallible, and 
exercise has not been shown to prevent breast cancer abso-
lutely, the reduction in risk is significant. 

References for News Briefs may be found online at 

Tuftscope.Blogspot.com
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FEATURE INTERVIEW

Thomas D. Petes is revered by much of the scientific community for his research on ge-
netic instability and profound contributions to the field of genetics. He received his PhD 
in genetics at the University of Washington in Seattle and earned postdoctoral fellow-
ships at the National Institute for Medical Research in London and the Massachusetts 
Institute of Technology in Cambridge. In 2002, Dr. Petes served as president of the Ge-
netics Society of America and led Duke University’s Department of Molecular Genetics 
and Microbiology from 2004-2009. A member of the National Academy of Sciences 
and the American Academy of Arts & Sciences, he became a fellow in the American 
Academy of Microbiology in 2009. Dr. Petes is a recipient of the Thomas Hunt Morgan 
Medal for lifetime achievement in the field of genetics from the Genetics Society of 
America. Here, he discusses the concept of genetic instability as well the importance of 
the study of model organisms in genetic research.

Could you provide a brief overview as to how you got into 
biomedical research? That is, what drew you there in the 
first place?

In high school, I had a really good teacher who was 
teaching a course — a biology course — that was lab-ori-
ented and very experimental. It involved a lot of data collec-
tion and analysis in a fairly sophisticated way, and it seemed 
to be very interesting. You know, a lot of high schools 
don’t offer many lab courses, but this one was very cleverly 
designed and the teacher was terrific. For sure, this experi-
ence was what inspired me to become a biology major. So I 
went through biology as an undergrad, and went to gradu-
ate school for genetics, which was the material I found most 
interesting because you didn’t have to memorize very much 
— there was only a small amount of principles which you 
could then apply to many interesting problems.

I wanted to talk a little more about the model organism 
you study: yeast. For the sake of clarity, could you briefly 
explain how the study of one organism can influence our 
understanding of others, especially humans?

The reason why yeast is used so frequently — there 
are several thousand labs that study it — is because it can 
be grown cheaply and it is easy to manipulate genetically. 
You can really change the genome of yeast in precise ways. 
However, the reason yeast works as a model [organism] is 
that a lot of the genes are involved in controlling basic cell 
functions like DNA duplication: the ability to transcribe 
DNA — that is, the ability to transcribe RNA from DNA. 
The proteins that do [DNA transcription] are highly con-
served. So you could just line them up, one after the other, 
between yeast and humans, and every so often, you might 
find something different. So they’re not completely identi-
cal, but there’s a surprising amount of conservation.

That was a big surprise to people, I think. They didn’t 

really realize until they started to perform high throughput 
sequencing efforts just how similar things were. Before then, 
I feel the assumption was that humans were just infinitely 
more complex than yeast, and they are at the level of the 
organism. But at the level of the cell, they’re not. Yeast has 
about 6,000 genes. Humans have about 22,000 genes. You 
know, it’s not that big a difference, right? So that’s why it 
works. It’s kind of rare to find something in yeast — which 
often happens first because it’s easier to investigate — that 
doesn’t apply to humans at the level of the cell.

This idea serves as an excellent segue into the topic of your 
studies.  What are the parameters of your research, specifi-
cally with regards to the instability of microsatellites and 
fragile sites in chromosomes? Where specifically do you 
focus? That is, do you focus on a specific site or chromo-
some or is your scope genome-wide?

It depends on the problem we are addressing.  Some-
times we focus on a particular gene, but to me, it’s so much 
more appealing — if you have the tools to do it — to focus 
on the entire genome because whenever you look at a spe-
cific gene or a specific result, you’re not really sure whether 
that result is specific for that gene, whether or not that gene 
is truly atypical. If you look at something through the whole 
of the genome, which is something we can do now — when 
I started, that was not such an easy thing to do — and we 
can find out some interesting stuff.  So we’ve never restricted 
ourselves to any particular [gene]. For example, we did a lot 
of research on meiotic recombination. That’s another type 
of chromosomal rearrangement that occurs that involves 
breaks in the DNA and exchange of parts between different 
chromosomes, but the rules are totally different. And yet, 
you find once again in yeast that there are certain things in 
common with humans in terms of the way they do [meiotic 
recombination].

Joseph St. Pierre is Managing Editor of TuftScope.

PHOTO OF DR. THOMAS D. PETES

A Discussion with Dr. Thomas D. Petes, Minnie Geller 
Professor of Molecular Genetics and Microbiology at 
Duke University School of Medicine  
Joseph St. Pierre 
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That wasn’t done by my lab, but it was discovered —
must have been fifteen years ago by now — that there was a 
protein called Spo11 that makes the breaks that start meiotic 
recombination. That’s the protein that starts the process, 
and when you knock it out, you don’t get recombination. 
You still get it in mitosis, but not in meiosis. This process 
is conserved in flies, Drosophila, worms, C. elegans, mice, 
humans, and onward. I think the idea of all this is that once 
an organism has a system that works — it’s all about some-
thing that works — evolution doesn’t really tamper with it 
that much. Some of these systems, they’re so complicated 
that it’s difficult to make them better, and so they’ve been 
conserved early on and they haven’t really changed much 
since then.

In a nutshell, could you describe the basic idea of what 
[genetic] instability is?

The problem with this question is that there is not just 
one type of instability. So, let’s say you took one cell out of 
your skin and took a DNA sequence of that, and then com-
pared it to another cell in your skin via the same process. 
There probably would be some differences, and the reason 
for this is that as cells divide, they make a certain amount of 
changes to their DNA sequences. The human genome has 
around three billion base pairs. That’s a lot of material, and 
to make a mistake every one in three billion, even ten in 
three billion, that’s still very few mistakes compared to any-
thing a human could do. If you asked someone to type War 
and Peace and to do it perfectly, chances are, they’d make 
lots of typos. So in some ways, it’s not surprising that there 
are differences from one cell to another, but that there are 
so few differences. Between two normal cells from the same 
person, there are usually not many [genomic] differences.

In past years, people were usually focused on changes in 
the [DNA] sequence — base pair changes. But what’s been 
found recently in the past, say, four years is that another 
type of change that occurs is the duplication of regions. 
So instead of having one copy of a gene, you might have 
two. These [duplications] are called copy number variations, 
and they’ve turned out to be a common…mistake, let’s say. 
In many cases, copy number variations, often abbreviated 
as “CNVs”, cause problems like disease. In a lot of cases, 
however, they don’t do anything as far as we can tell, but 
what they do mean is that there are more differences than 
what people would have expected ten years ago. So we have 
single base-pair changes, we have copy number variations, 
and we also have chromosome abnormalities. In humans, 
some [chromosome abnormalities] show up as birth defects 
like trisomy 21: Down syndrome. There are very few viable 
chromosome abnormalities, meaning you won’t get a baby 
born with, say, an extra copy of chromosome four because 
there are just too many genes out of whack. But in cells, you 
could get a change because the cells [of unicellular organ-
isms] don’t have to develop into a whole organism. Changes 
in chromosomes are another variation we observe.

Where are you hoping to take your research in the future?

Here’s the fantasy: what we find in our analyses of chro-
mosome instability in yeast would connect again with what 
we see now in tumor cells. For example, we’re seeing certain 
types of changes when we lower [cellular levels] of DNA 
polymerase. One of the ways they [tumor cells] become 
unstable is that they have messed up their replicative abili-
ties. Some for example, have epigenetically lowered levels 
of DNA polymerase. So in human cells, unlike yeast cells, 
genes are turned on and off not just by mutation, but by 
mechanisms that involve turning the chromosomes tem-
porarily. This process is reversible, meaning that the genes 
can be turned back on or off. It would be very interesting, 
I think, if one could find that some of these genetic insta-
bilities in tumor cells are from a mechanism like this: where 
they turn down the amount of replicative proteins and then 
reverse the process. The reason for my suggestion of having 
to reverse the process is that if you just turned down DNA 
polymerase or one of the enzymes the cells need to divide, 
they would start to divide very slowly. These cells probably 
couldn’t give rise to a tumor. On the other hand, if replica-
tive functions are down for a while, they accumulate genetic 
instability, when you turn [replication enzymes] back up 
again, some of the acquired instability may help create 
a variant cell that is more metastatic than the parent cell. 
Then again, who knows, right?

I think one thing, and this is probably not necessarily 
a question you might ask, is it’s very difficult for someone 
to understand why basic research works as well as it does. I 
think sometimes people reason that the way you cure can-
cer is by working with people who have cancer, but a lot of 
the basic knowledge of what’s happening and what’s going 
wrong in cancer isn’t done this way. Rather it’s done more 
indirectly. 

There’s a guy named Lee Hartwell who won the Nobel 
Prize a few years ago1 for identifying these DNA damage 
checkpoints that I mentioned briefly. When you create some 
type of chromosome change or damage, the cells arrest the 
cell cycle, and this arrest requires a number of proteins 
known as checkpoint proteins. Hartwell characterized these 
[checkpoint proteins] in yeast, and it turns out these check-
points are also important in human cells. So when you inac-
tivate those checkpoints in human cells, they are pushed 
further down the road towards becoming a cancer.

When Hartwell started this research, I’m sure he didn’t 
start with that idea in mind, but when you’re a smart person, 
you figure things out. Therefore, I think the basic biology in 
organisms is so similar that when you do basic research, it 
cannot fail to translate into something useful. 

That’s a very good takeaway. Well, I appreciate you taking 
the time for the interview. Thanks and take care.

1Dr. Lee Hartwell was the recipient of the 2001 Nobel Prize in 

Physiology or Medicine for his groundbreaking research on uni-

versal cell checkpoints using yeast as a model.
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John T. Armstrong is a Staff Writer of TuftScope.

Image:(http://www.flickr.com/photos/warrenh/2623646220/)

OPPOSING           
VIEWPOINTS

Will the Afford-
able Care Act 
better Ameri-
can health-
care?

John T. Armstrong argues that 
it will, but Austin Berg counters.

YES 

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

The Patient Protection and Affordable Care Act (ACA), is an important step for-
ward for the American insurance system. This law works to improve the healthcare 
system in the US and give all Americans more comprehensive healthcare coverage.   
By targeting the weaknesses of our current healthcare system and reforming health 
insurance policies, this bill will lead to lowered costs for everyone in the future. The 
goal of the Affordable Care Act is to try and make sure that every American will 
acquire a health insurance plan and to reform parts of the for-profit health insur-
ance system to make it more affordable and effective. This law serves as a good effort 
to improve the overall healthcare system as it encourages all Americans to get insur-
ance and improves the fairness of the insurance system.

The implementation of the ACA is an acknowledgment of how important 
health is to productive work and providing for their families. While there are cur-
rently about 48 million Americans without health insurance, the ACA is estimated 
to cover an additional 14 million people in the first year of its implementation.1 It is 
obvious that affordable healthcare is a huge issue for the American people when over 
60% of bankruptcies in the US are due to medical bills.2  There are many uninsured 
and finacially devastated Americans who must still seek treatment when ill. How-
ever, many of the people who are experiencing financial difficulties with their health 
do in fact have insurance but reach limits on their healthcare coverage when they 
are undergoing treatment for long-term illnesses like cancer. With the ACA, insur-
ance companies can no longer put “lifetime limits,” or spending caps, on the money 
they pay for people’s treatment, which means that people will no longer be suddenly 
without insurance when they need it the most while fighting expensive illnesses for 
long periods of time.  

Other parts of the ACA deal with providing more preventive care, which is one 
of the most effective ways to prevent disease. This is extremely beneficial to keep-
ing costs down by providing insurance for currently uninsured Americans. Under 
the new law, there will be no gender discrimination; insurance companies cannot 
charge men and women different amounts for their healthcare. Another important 
provision is that the ACA dictates that at least 80 percent of the money people pay to 
insurance companies must be spent on improving healthcare. This important part 
of the law aims to make sure that people’s insurance premiums are actually spent on 
their health instead of going towards profits. Before now, states decided this matter 
or let insurers decide themselves.3, 4

Insurance works on the principle that when more healthy people are part of the 
system, healthy people can help cover the costs of the people who are sick. Unfortu-
nately, younger people, who are often healthier than the elderly, often forgo purchas-
ing health insurance for two main reasons: they have less of a disposable income and 
they tend to consider their current health as an indication of future health. The ACA 
is making sure young people are covered until they are more likely to be financially 
stable enough to afford their own coverage. The ACA will allow individuals to stay 
on their parent’s insurance plans until they are 26 years old.  This provision alone will 
let approximately 3.1 million young Americans maintain their health insurance.5    

Much of the problem of having so many uninsured Americans is that avoiding 
regular visits to the doctor increases the likelihood that they will have to go to the 
emergency room, as health issues that could have been prevented with a check-up 
develop into serious problems. It is estimated that the average American and his 
or her employer pay approximately $1,000 more each year because of the unin-
sured.3 According to the Agency for Healthcare Research and Quality, the average 
emergency room visit costs $1,265.5 This number could be even larger, depending 
on  the type of treatment, however, so a bill like this can be devastating for the low 
income patients without insurance who do not have any savings with which to pay. 
Because emergency room care is so expensive, hospitals often end up covering the 
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     What seems to be most lacking in the debate over the 
Affordable Care Act is perspective. Over the last 75-80 years 
there have been a number of major federal initiatives that 
have had an enormous impact on the healthcare industry, 
particularly on the insurance market and the provision of 
acute care services through hospitals. These have included:

  
1940s – Wage and price controls limit the ability of 
employers to raise wages to attract employees. This 
causes the institution of employer-based benefits (out-
side the purview of wage controls) including health 
insurance, thus obscuring the true cost of health care 
services from the patient.

         1946 – Passage of the Hill-Burton Act provides direct 
government support in the form of grants and guaran-
teed loans for the construction of non-profit and local 
government hospitals to address the perceived shortage 
of the availability of health care services. There is a par-
ticular focus on rural communities.

         1965 – Creation of Medicare with cost-based reim-
bursement for both allocated operating costs and cap-
ital costs. This promotes a dramatic expansion of the 
hospital sector.

         Mid-1980s – Institution of Diagnosis Related Group-
ings (DRGs). Government begins paying hospitals cal-
culated amounts based on the diagnosis of the Medicare 
patients being treated as opposed to reimbursing the 
hospital strictly based on cost. This is meant to reign in 
the free spending promoted by the initial creation of 
Medicare and its cost-based reimbursement.

         1997 – The Balanced Budget Act cuts hospital reim-
bursement. This sends a shock wave through the 
industry.

              All along there was a continued expansion of Medicaid, which 
pays less than the average cost of services, and, in many cases, 
less than the marginal cost of services. This causes so-called 
“cost shifting,” requiring the privately insured to pay more.

 
     These serve as examples of drastic changes in the U.S. 
healthcare industry that have all, eventually, worked their way 
through the system.  Many of the early changes mentioned 
expanded the availability of services but also drove large cost 
increases.  These cost increases eventually drove the need for 
the government to try to reign in those costs. The times of 
greatest concern have been at these transitional junctures, 
with the weaker providers put in the greatest danger of not 
being able to adapt quickly enough. This is no different than 
what we are experiencing now with the Affordable Care Act. 
     This rocky transition may be best illustrated by the fact 
that “if you like your health care plan, you can keep it” 

was at best a misleading talking point and at worst a bold-
faced lie. According to a recent NBC investigative report,1 
those closely involved in the ACA knew that somewhere 
between 50-75 percent of the 14 million consumers who 
buy their insurance individually would have their plans can-
celled: that is 7 to 10.5 million newly without insurance. To 
be fair, this narrative is constantly developing, as Obama 
recently announced he will grant another year of amnesty 
for private insurers who would have otherwise had to can-
cel plans which did not meet the standards set by the ACA. 
It remains very unclear as to what legal basis the President 
plans to stand on here, and, furthermore, whether or not 
it only serves to kick the can down the road. This retreat 
in itself indicates a serious lack of competency within the 
administration. Severe uncertainty in the market persists.  
         It also remains to be seen what will happen next year 
as the employer exemption draws nearer to expiration: it is 
anyone’s guess, but if it follows the trend we are seeing now, 
it will not be pretty. The transition has been, and will likely 
continue to be, painful to individuals and companies alike. 
      But ultimately, as they have before, hospitals, employ-
ers, and individuals will all adapt. The incredibly accurate 
electronic approximation of the DMV, healthcare.gov, will 
eventually be improved. The real question is whether or 
not Obamacare will achieve its stated goals: to reduce the 
number of uninsured and drive down the cost of health-
care. The answer? Probably not. There is very little in the 
bill directed to real, long term cost-reduction, and the ver-
dict is still out on whether the number of uninsured will 
decline significantly, especially given the dismally low pre-
liminary numbers on enrollees. Even if it the ACA man-
ages, on net, to get more Americans on health insurance, 
the question remains: why pile more passengers onto a sink-
ing ship? Here are some of the consequences most agree 
we are likely to see as the effects of Obamacare take shape. 
     Most relevant to current Jumbos, the law depends on 
millions of young, healthy Americans participating in the 
new exchanges in order to subsidize the health care costs 
of the wealthiest generation in American history, health 
care costs which will continue to rise. We youngbloods, the 
most likely to have been uninsured in the first place, will 
thus end up paying more than we otherwise would have if 
Obamacare had not gone into effect. If you’re lucky enough 
to have parents with health insurance, you can indeed stay 
on their plan until the ripe old age of 26, but the costs do 
not just disappear. Premiums will rise. They must in order 
to accommodate the enormous increase in the risk pool.  
     This might not even be the biggest problem Obamacare 
will cause for young people. Businesses can deal with the 
mandate in one of two ways: indefinitely capping their full-
time employee count at 50, or cutting full-time employees’ 
hours to the part-time level (30 hours). Young people out 
of college who lack work experience are disproportionately 
affected here, too. Of course, they are not the only demo-
graphic who should take note. We will all feel the effects 
of this massive piece of legislation in one way or another. 
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costs of these uninsured visits. This ends up raising the cost of 
healthcare for those who do have insurance because hospitals 
are required by law to treat all patients who go to the emer-
gency room for care. Per capita, Americans pay approximately 
two and a half times as much as other developed countries for 
healthcare ($8,233 per year), even though, according to the 
World Health Organization, we rank 37th in overall healthcare 
in the world and have a lower life expectancy compared to other 
developed countries.5, 6 This bill is trying to change the fact that 
we are spending much more than other similar countries for 
healthcare that isn’t as effective. The ACA is an important step 
forward in making insurance more effective at a lower cost.

By requiring Americans to have a health insurance plan, 
taxing those who do not, and regulating how insurance com-
panies charge their costumers, the bill should lower the cost 
of healthcare in the long term. According to the Congressio-
nal Budget Office, the law will actually “lower the deficit by 
100 billion in the next decade.”7 The ACA is also subsidizing 
Medicaid and other state programs that will help to provide 
healthcare to Americans who do not make enough money to 
afford health insurance. However, it is up to each state to decide 
whether they will accept money from the federal government 
to cover the cost of their Medicaid expansion. Whether a state 
accepts this money will have a large impact on how the ACA 
will change the cost of healthcare in that state.

The ACA is also focused on making the health insurance 
system more transparent to Americans and changing the way 
people shop for insurance. One of the most important parts of 
the bill is that it will create a health insurance exchange mar-
ketplace where people can easily compare different healthcare 
plans and see if they qualify for subsidies to their healthcare 
based on their income and other factors. This is important 
because previously, there was no way to easily compare differ-
ent health insurance companies’ plans. Now, coverage plans 
will be compiled in one place so that people can choose the 
type of plan that is best for them. Being able to compare plans 
side by side will increase competition between insurance com-
panies, which should, in turn, lead to lower costs.

It is important that people take the initiative to get a basic 
health care plan and educate themselves on the ways that they 
can get assistance to pay for their plan if they are concerned 
about the cost. This information can be found on govern-
ment websites designed to inform citizens and lead them to the 
most appropriate healthcare plan for their needs.  The ACA is 
essential for the health of Americans and the inflated costs of 
healthcare. Unfortunately, partisan conflicts over the distribu-
tion of national budget serve as obstacles to the bill’s imple-
mentation. It should be time to recognize that health should 
be a basic human right for everyone. Many Americans, both 
insured and uninsured, are driven to bankruptcy when they are 
struck with health problems.  Americans should not have to 
forego prescriptions and other necessary treatments because of 
their financial situations, but this is unfortunately the reality of 
the current system. 

     As Sheldon Richman eloquently notes in his recent Rea-
son article,2 entitled “The Humanitarian Shortcomings of 
the Affordable Care Act,” something has got to give. Govern-
ment cannot subsidize demand for services, respect freedom 
of choice, and “bend the cost curve downward” all at the 
same time. As subsidization of demand, along with count-
less other factors, will push prices up, the government will 
need to impose restrictions on service or institute price 
controls. We have already seen this with doctor and hospi-
tal reimbursements. Sound familiar? Just look at the time-
line above. Expanded coverage, increased cost, and brutish 
attempts to reign in those costs. Likely, shortages follow. 
What is the one tool government has to deal with shortages 
within their own system? Easy: rationing. Limits on choice. 
     Our problem, or at least the one Obamacare attempts to 
address, is that some people can’t afford or qualify for medi-
cal insurance. Instead of investigating the storied Ameri-
can history of how market forces have been restricted from 
potentially achieving such a goal, they followed the same tired 
formula, massive expansion of bureaucracy. Again, the true 
effects of Obamacare remain to be seen, but if past is prelude, 
this legislation will only serve to move us more rapidly down 
the same dreadful path.

YES NO

References for these articles can be found at 

TuftScopeJournal.org
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Organ transplants are hardly a new concept — for years, 
surgeons have been replacing damaged and diseased body 
parts with those of donors, but thanks to stem cell engi-
neering, a patient’s own body may now be able to provide 
these organs itself. In April 2013, 2-year-old Hannah War-
ren became the first child ever to receive a new trachea made 
entirely out of her own stem cells.1 Hannah was born with 
tracheal agenesis, a rare birth defect, which left her without a 
functioning trachea.1 She was unable to breathe or eat without 
medical assistance and had spent the first two years of her life 
in the hospital when doctors proposed an innovative new sur-
gery that could allow her to go home and live a relatively nor-
mal life.1 This surgery involved extracting stem cells from the 
child’s bone marrow and growing them on a synthetic trachea 
scaffold.1 After a few days, a functioning, entirely lab-grown 
trachea was produced and transplanted into Hannah, without 
the use of any donor cells.1

The transplant was initially 
successful. Hannah was able to 
breathe by herself for the first 
time in her life and the surgery 
was praised as a ground-break-
ing step in the field of tissue 
engineering.2 Tragically, this 
celebration ended abruptly on 
July 8 when Hannah died due 
to surgical complications, less 
than three months after her transplant.2 Despite this loss, 
Hannah’s surgery is still being called a great leap forward for 
organ transplants.3 The continued acclaim of this transplant 
begs the question: how is it that a largely experimental sur-
gical technique was unable to save the life of one of its few 
patients and still garner so much praise? Furthermore, why 
was so much emphasis placed on this particular surgery when 
there are already other ways to perform tracheal surgery? 

The answer lies in this surgical technique’s use of stem 
cells coupled with the fact that this surgery does not require a 
donor. The need for developments in stem-cell-based trans-
plants is urgent, as current methods of tracheal surgery have 
serious limitations. Tracheal tumors may be removed using 
tracheal resection, a surgical technique that involves cutting 
out the segment of the trachea containing the tumor and 
then reattaching the two healthy ends.4 If the tumor is small, 
the trachea is only shortened slightly during resection and 
this treatment may be very effective. However, most adult tra-
cheas can only be shortened by six centimeters or less in order 
to continue functioning, so larger tumors present a scenario 
where resection may be dangerous, ineffective, or even impos-
sible.4 Experts have stated that, in cases like these, the better 
option would be to replace the diseased section of trachea 

rather than remove it entirely, which is where stem cells play 
an important role.5 A donor trachea may be transplanted 
with low risk of rejection if it is lined with the patient’s own 
stem cells.5 However, this approach requires a donor trachea 
of similar dimensions to the patient’s own, which is very dif-
ficult to obtain since donors are already sparse.5 Construct-
ing a trachea entirely from stem cells off of a scaffold allows 
doctors to make a transplant without needing a donor, while 
maintaining a low risk of the body rejecting the organ. 

Despite the failure of this surgical technique in the case 
of Hannah Warren, there is still hope. Though Hannah was 
the first child to have undergone this experimental surgery 
and was the youngest patient to ever receive a tracheal trans-
plant, this was not the first time that this surgery had been 
performed. Dr. Paolo Macchiarini, the doctor who operated 
on Hannah, has been pioneering this technique for years 

and has transplanted donor-free, 
stem-cell-grown tracheas into 
several adults including 36-year-
old Andemariam Beyene.6 Bey-
ene, the first patient to receive a 
donor-free trachea, was suffer-
ing from tracheal cancer.6 His 
tumor had grown so large that 
it obstructed his breathing and 
could not be taken out using 
simple resection.6 Beyene needed 

a transplant, but no donor tracheas were available, so doctors 
grew a new trachea using just Beyene’s own stem cells and a 
scaffold.6 Despite being so experimental, the surgery was suc-
cessful and Beyene is still alive today, showing that this type 
of transplant has the potential to be effective in adults. 

These techniques have implications beyond just tracheal 
transplants. Experts have suggested that in the near future, 
a human bladder could also be constructed by the same 
methods.7 With more time and development, this donor-less 
approach to organ transplants could also revolutionize tumor 
surgery by making it far more practical to replace entire 
afflicted organs.7 Though the tragic case of Hannah Warren 
demonstrated that growing entirely man-made organs is still 
very experimental and far from perfect, these methods hold 
immense implications for the future of organ transplants and 
may even provide a solution to donor shortages by simply 
cutting out the need for donors at all. 
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Mental Illness across Cultures:
How Socialization Influences Perception of Mental Health
 Shayna Schor

As fatal shootings hijack headlines in the United States, 
schizophrenia and mental illness have also drawn the pub-
lic’s attention. The faces behind atrocities in Newtown 
and the Washington Navy Yard are increasingly linked to 
projected diagnoses and psychotic symptoms. After each 
respective incident, the media sharpens its focus on the 
auditory hallucinations referred to by acquaintances, fam-
ily members and friends of the individuals who allegedly 
perpetrated the crimes.  An important variable is often left 
out in these considerations: such assertions are culturally 
specific.  

In a recent New York Times Op-Ed entitled “The Vio-
lence in our Heads,” anthropologist T.M. Luhrmann identi-
fies an important facet of current schizophrenia research. 
In a study with the Schizophrenia Research Foundation in 
Chennai, India, Luhrmann’s team’s investigations to date 
suggest a major difference in the types of hallucinations 
experienced by schizophrenia patients in the US compared 
to those in Chennai.  The data thus far suggest that patients 
in California present primarily violent hallucinations, 
whereas the voices and instruc-
tions heard by Indian patients 
tend to have a religious or sexual 
basis.1 

It is worthwhile to first 
understand the internationally 
accepted description of schizo-
phrenic disorders. While there 
are many variants in presenta-
tion, etiology and treatment of 
physical and mental disorders 
across the globe, the Interna-
tional Classification of Diseases 
(ICD) provides a global stan-
dard for cross-cultural diagnosis, 
comparison and intervention.  
This manual of the World Health Organization (WHO) is 
widely accepted in the medical community as a helpful tool 
for both epidemiological research and clinical uses world-
wide.  The ICD-10 Classification of Mental and Behavioral 
Disorders describes the set of schizophrenic disorders as 
follows: 

The schizophrenic disorders are characterized in general 
by fundamental and characteristic distortions of thinking 
and perception, as well as inappropriate or blunted affect. 
Clear consciousness and intellectual capacity are usually 
maintained, although certain cognitive deficits may evolve 
in the course of time. The disturbance involves the most 
basic functions that give the normal person a feeling of 

individuality, uniqueness, and self-direction. The most inti-
mate thoughts, feelings, and acts are often felt to be known 
to or shared by others, and explanatory delusions may 
develop, to the effect that natural or supernatural forces are 
at work to influence the afflicted individual’s thoughts and 
actions in ways that are often bizarre. The individual may 
see himself or herself as the pivot of all that happens. Hal-
lucinations, especially auditory, are common and may com-
ment on the individual’s behavior or thoughts. Perception 
is frequently disturbed in other ways: colors or sounds may 
seem unduly vivid or altered in quality, and irrelevant fea-
tures of ordinary things may appear more important than 
the whole object or situation. Perplexity is also common 
early on and frequently leads to a belief that everyday situ-
ations possess a special, usually sinister, meaning intended 
uniquely for the individual. In the characteristic schizo-
phrenic disturbance of thinking, peripheral and irrelevant 
features of a total concept, which are inhibited in normal 
directed mental activity, are brought to the fore and utilized 
in place of those that are relevant and appropriate to the 

situation. Thus thinking becomes 
vague, elliptical, and obscure, and 
its expression in speech some-
times incomprehensible. Breaks 
and interpolations in the train 
of thought are frequent, and 
thoughts may seem to be with-
drawn by some outside agency. 
Mood is characteristically shal-
low, capricious, or incongruous. 
Ambivalence and disturbance of 
volition may appear as inertia, 
negativism, or stupor. Catatonia 
may be present. The onset may 
be acute, with seriously disturbed 
behavior, or insidious, with a 

gradual development of odd ideas and conduct.2 
The document further classifies diagnostic guidelines 

for practitioners to recognize subtypes of the disorder in 
which a set of symptoms appears most prominent.  While 
surely no evaluation is without bias, the reader may appreci-
ate the relative cultural neutrality of this description.  Per-
haps this depiction can even heighten one’s sensitivity to 
the creases into which cultural idiosyncrasies can crawl, 
enabling the observer to more accurately identify cultural 
differences.
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patients consulted traditional healers who provided an 
array of natural remedies.  After their symptoms returned 
and traditional healing methods proved ineffective a second 
or even third time, these patients often consulted prayer, 
informal counseling, illegal drugs or denial and avoidance.  
Disappointing returns on the latter remedies encouraged 
patients in the sample to seek assistance from HI profession-

als.  These individuals were often 
administered antipsychotics and 
antidepressants to mitigate their 
symptoms.4  

Whereas some would argue 
that Western trained mental 
health professionals have no 
place imposing their pharmaco-
logical solutions on traditional 
cultures, others might defend 
the scientific evidence that anti-
psychotics can mitigate cogni-
tive and functional deficits.  Such 

solutions, they may argue, should be taken into account 
when assessing the best ways to improve quality of life in 
any culture.  OM, for example, leaves patients with chronic 
distress and daily impairment.  If a remedy exists to enable 
these patients to work more efficiently and live more func-
tionally, perhaps these should be considered.  

This should not detract from the importance of remain-
ing sensitive to the local setting and culture.  Yet, the two are 
hardly mutually exclusive. Research in other African coun-
tries provides evidence of promising outcomes when phar-
macological solutions are integrated into traditional healing 
practices. The hybrid of traditional and orthodox medicines 
in the Bulamogi county of Uganda exemplifies the extent 
to which these solutions can work in harmony to provide 
patients with superior care while respecting their beliefs.5

As globalization invites cultural diffusion and unprec-
edented levels of interconnectedness, health professionals 
continue to examine how these phenomena shift. Trends 
suggest that research in the near future will closely examine 
how globalization has influenced various aspects of men-
tal illness, from perceived cause and seeking of treatment to 
unique presentation of symptoms.  
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Luhrmann’s findings build on a solid foundation of pre-
vious research demonstrating cultural differences in mental 
illness.  While her team seems to focus on the symptom-
atic variations in the presentation of schizophrenia, prior 
research has emphasized other facets of psychopathology 
that often differ between cultures.

Tseng identifies six categories in which the differences 
are most explicit. These include: 
pathogenicity, pathoselectivity, 
pathoplasticity, pathoelaborative 
effect, pathofacilitative effect, and 
pathoreactivity.3 

Pathogenicity refers to the 
cultural stress that may lead to 
psychopathology.  For example, 
if a culture holds a certain char-
acter trait in high regard, a spe-
cific pathology may arise around 
anxiety related to lack of that 
trait.  Pathoselectivity indicates 
that the pattern of coping with a stressor may be culturally 
unique.  As Luhrmann’s research offers, pathoplasticity sug-
gests that the beliefs of a culture can heavily influence the 
way in which symptoms are presented.  When these or other 
cultural beliefs reinforce behaviors in a more extreme man-
ner, the pathoelaborative effect is considered.  An example 
is suicide that results from a cultural value of expressing 
submission or devotion. The pathofacilitative dimension 
refers to increased prevalence of a particular pathology in a 
given culture at a certain time.  A cultural shift in the impor-
tance the media places on thinness, for example, may cor-
relate with a higher prevalence of eating disorders in a given 
population.  

The way in which a patient interprets the onset of a 
pathology can have important implications with regard to 
how the illness is handled.  Pathoreactive effects of culture 
are thus critical when considering how duration of untreated 
psychosis (DUP) and prognoses of mental illness vary across 
cultures.

Abramowitz’s research on the tale of “Open Mole” 
(OM) in Liberia presents a prime example of how these 
factors may differ across cultures. In their work in Liberia, 
professionals from Healthworkers International (HI) have 
interpreted OM as an idiom for the post-traumatic stress 
experienced by some survivors of the Liberian civil war.  
The condition is characterized by a soft spot on one’s skull 
that is acquired after either sudden shock or chronic stress.  
Patients reported symptoms of severe headaches, neck and 
back pain, trouble sleeping, social withdrawal, loss of appe-
tite, nightmares, weakness and fatigue.4 

By observing HI clinical consultations, interviewing 
OM sufferers, participating in community outreach events 
and analyzing medical records, Abramowitz researched the 
psychiatric interventions of Liberians who suffered from 
OM.  Among the 40 patients she considered in her study, 
Abramowitz found that theories of etiology varied from 
witchcraft and sorcery to sharing headscarves and exces-
sive time in the sun.  After recognizing OM onset, many 

“The way in which a patient 
interprets the onset of a 

pathology can have important 
implications with regard to 
how the illness is handled.”
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Occipital Nerve Stimulation: 
An Advancing Neuromodulation Treatment for 
Chronic Headaches

BACKGROUND
Neuromodulation is a promising and advancing neuro-

surgical field that involves therapeutic modification of ner-
vous system activity.1 Although it is invasive by nature, this 
new form of therapy encompasses several treatment options 
for disorders that, until recently, have been treated with 
minimal success. One form of neuromodulation therapy is 
the stimulation of different parts of the nervous system.1 
Stimulation therapy is proving successful in treating several 
nervous-system related issues, from neck pain to Parkin-
son’s Disease. One subtype of 
simulation neuromodulation, 
occipital nerve stimulation 
(ONS), is emerging as a suc-
cessful treatment for a novel 
target: chronic headaches.

HEADACHES: ANNOYANCE 
OR DISORDER?

Headaches can be diag-
nosed as disorders if they 
occur chronically — often the 
diagnosis is termed a chronic 
daily headache (CDH), an 
umbrella term for chronic 
headaches and migraines. It 
is present in three to five per-
cent of the global population.4 A more specific diagnosis is 
chronic cluster headache (CCH), which is defined by “cluster 
headache attacks occurring for more than one year without 
remission or with remissions lasting less than 1 month.”3 
Although this is the rarest headache diagnosis (affecting 
approximately 0.1 percent of adults), it is commonly referred 
to as the most painful type of headache.2 The most common 
diagnosed headache is tension-type headache (TH), charac-
terized by mild-to-moderate attacks less than once a month. 
A meta-analysis of several population studies estimated that 
46 percent of the population will have tension-type headache 
at some point in their lifetime.5 People suffering from all 
types of headaches including CDH, TH and CCH have long 
sought a variety of treatments, but only recently have success-
ful techniques begun to emerge that are based on advanced 
knowledge of the biology of pain.

OCCIPITAL NERVE STIMULATION
Stimulation neuromodulation therapy is the elec-

trical alteration of brain or peripheral nerve activity to 
enact neuromodulation. One specific peripheral stimu-
lation technique that has seen recent success is occipital 
nerve stimulation (ONS). In this technique, electrodes are 
implanted into the trunk of the occipital nerve in the cer-
vical region of the spinal cord (near the top of the neck) 
for long-term pain modulation. The electrodes are in turn 
connected to an implantable pulse generator (IPG), which 

can be placed in various 
locations but is commonly 
placed under the skin in the 
torso region. Before the IPG 
is implanted, stimulation 
trials are often conducted on 
the patient to ensure that the 
stimulation has a positive 
effect. After implantation, 
the IPG is programmed for 
pulse length, frequency, and 
voltage according to feed-
back from the patient.4 

Alternatively, a more 
condensed piece of ONS 
equipment called a bion 
may be implanted. The bion 

includes electrodes and a rechargeable battery all in one 
small device, which is placed above the occipital nerve. 
However, this technique is still in the developing stages, 
as it currently requires frequent re-charging and limits the 
range of electrode orientations.4

ONS is becoming a preferable treatment option for 
chronic headache patients who do not respond to more 
conventional pharmaceutical treatments. Although its 
invasiveness increases the likelihood of complications 
such as infection, it may be considered appealing for its 
relatively reversible and undamaging nature when com-
pared to other treatments such as radiofrequency ablation, 
microvascular decompression, and stereotactic radiosur-
gery. These surgeries permanently destroy or remove nerve 
tissue in order to prevent pain.9
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and inter-connected nature; more is learned with each trial.
As the effectiveness and mechanisms of ONS become 

more widely understood, it may become a more accessible 
treatment option for chronic headache patients all over the 
world. And as researchers develop a deeper understanding 
of the brain’s vast connections, similar implant stimulation 
treatments could begin to combat a wider array of neu-
ral disorders through stimulation of other brain areas and 
nerves. ONS is truly the future of neuromodulation therapy.
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MECHANISMS OF ACTION
The comprehensive mechanism of ONS is not com-

pletely known, but researchers have put together several 
pieces of the puzzle. One widely accepted theory involves 
the inhibition of pain signals by stimulation of the afferent 
nerve (the occipital nerve) according to the gate-control 
pain theory. According to this theory, when some nerve 
fibers are stimulated, they inhibit other neurons (such as 
A-δ pain fibers),8 which, under certain conditions, release 
neurotransmitters related to pain or activate certain brain 
regions related to pain.4 

Researchers are also investigating some excitatory mech-
anisms that may contribute to the antinociceptive effects 
of ONS. Positron Emission Tomography (PET) scans have 
shown activation of brain areas related to pain modulation 
such as the pariaqueductal gray area (PAG) during ONS.4 
One study postulated that PAG excitation by spinal cord 
stimulation causes activation of descending pain inhibi-
tion pathways via alterations in release of the inhibitory 
neurotransmitter GABA.4 Another popular theory involves 
gradual neuromodulation of endogenous opioid pathways 
and normalization of other pain-related activity in the brain 
to mitigate pain over time.4

SUCCESS WITH ONS TREATMENT
In a 2003 study, 25 patients suffering from CDH 

migraines were implanted for ONS treatment. Between nine 
and 36 months, 88 percent of these patients experienced 
at least a 50 percent reduction in frequency or intensity of 
headaches.4 For another study in 2007, eight patients with 
drug-resistant chronic cluster headaches (drCCH) received 
ONS implants. After a 22-month follow-up, seven of the 
eight patients reported substantial reductions (40 to 100 per-
cent) in cluster headache frequency, two of whom were pain-
free, and three of whom had an approximately 90 percent 
reduction in attack frequency.6 Another study by the same 
researchers in 2011 found that between six and 30 months 
of ONS treatment, seven of ten patients with drCCH expe-
rienced significant reductions (70 to 100 percent) in cluster 
headache frequency.7 This study also conducted regular PET 
scans on the patients, which revealed normalized pain activ-
ity over time in the midbrain and the ipsilateral lower pons. 
The scans also demonstrated increased activity in the peri-
genual anterior cingulate cortex, an area of the brain specifi-
cally related to endogenous opioid-related pain modulation. 
This study’s PET scan results over time suggested that ONS 
acts through a more gradual neuromodulatory regulation of 
the brain’s pain pathways.7

CONCLUSION: THE FUTURE OF NEUROMODULATION
The above studies demonstrate the success of ONS in 

treating chronic headache patients who are unresponsive 
to conventional treatments. It is an appealing option for 
this group of patients, due to its reversibility and minimal 
invasiveness when compared to other surgical treatments of 
intractable headaches. And although its exact mechanisms 
of action are still under debate, brain scans of ONS patients 
are painting a picture of the neural pain pathway’s complex 
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Modern Medical Innovations: 
Ex-Vivo Lung Perfusion

In the United States, like the rest of the world, there are 
many more people who need organs each day than there 
are organs both available and healthy enough for dona-
tion.  Although, on average, 79 people get an organ trans-
plant every day, 18 people will die waiting for one.1 These 
statistics, which are even more dire for patients waiting for 
lung transplants, could be improved with the discovery of 
ex-vivo lung perfusion. Ex-vivo lung perfusion is a relatively 
new procedure that allows slightly damaged lungs that are 
not healthy enough to be given to a patient to recuperate 
and be repaired outside of the body before being transferred 
to the new patient.  This exciting technology could poten-
tially save thousands of lives by increasing the number of 
lungs that are healthy enough for transplant.

People waiting for lung trans-
plants are in a particularly ter-
rible position relative to others 
waiting for other types of organs.  
They are often some of the sick-
est patients waiting for an organ 
transplant since there are no tem-
porary options to replace their 
lungs, like dialysis for kidney fail-
ure. Additionally, lungs are par-
ticularly fragile organs, meaning 
that their supply is even more lim-
ited relative to the general organ 
donation population.2 In 2010, 
1,800 lung transplants were per-
formed for all ages compared to the 16,843 kidney trans-
plants performed only in patients ages 20 and older.3,4  Lung 
transplants have a lower 5-year survival rate compared to 
other organ transplants, but it is still a significant number, 
with 54.4% of patients alive 5 years after their transplant.1  

The typical patient who would receive a lung transplant is 
between the ages of 18-65 and is in the advanced stages of 
chronic obstructive pulmonary disease (COPD), Idiopathic 
pulmonary fibrosis (IPF), cystic fibrosis, Alpha-1 antitryp-
sin deficiency (AAT deficiency), pulmonary hypertension or 
has been diagnosed with another defect or disease.   COPD 
is a progressive disease from pollutants or irritants, often 
caused by smoking, which severely damages the lungs and 
decreases their capacity and efficiency to respire.5  Idio-
pathic pulmonary fibrosis is a thickening or scarring of the 
tissue.6  Cystic fibrosis, the most common cause for a lung 
transplant in children, causes a build-up of mucus in the 
lungs.  Alpha-1 antitrypsin deficiency occurs when a pro-
tein that made in the liver is deformed and cannot protect 

the lungs from the negative side-effects of other proteins.7  
Pulmonary hypertension damages the lungs with too much 
pressure in the pulmonary artery where blood travels from 
the heart to the lungs.  Many of these diseases are fatal with-
out a lung transplant.3  Even if the disease kills patients after 
the transplant, they often enjoy a higher quality of life after 
a lung transplant, at least for a significant period of time.  
Unfortunately, lungs are only harvested from 15% of donors 
because of damage or difficulty in predicting a match.5  
It can be difficult to decide if they are healthy enough to 
donate because lungs are extremely fragile, but this deter-
mination can be made easier with ex-vivo lung perfusion.2 

Normothermic ex-vivo lung perfusion is a method of 
reviving and testing damaged potential donor lungs before 

placing them in a new patient.  A 
damaged lung is one that has less 
than 15% deterioration from base-
line pulmonary vascular resis-
tance, dynamic compliance and 
peak inspiratory pressure, and the 
partial pressure of oxygen to the 
fraction of inspired oxygen is 350 
mmHg or more.  A lung that was 
taken from a donor who experi-
enced cardiac death prior to the 
lungs being removed might also be 
considered for ex-vivo lung perfu-
sion.9 In ex-vivo lung perfusion, 
damaged lungs from a potential 

donor are removed from the donor’s body, and the air is 
removed from the pulmonary artery.  Steen solution, which 
in this case is mixed with 15% hematocrit and contains 
mostly human albumin, a protein synthesized to maintain 
osmotic pressure, is slowly perfused through the lungs and 
the temperature of the perfusion is slowly brought up to 
body temperature of 37°C.10  In other experiments, such as 
the one published in The New England Journal of Medicine, 
a normothermic, acellular, blood-free perfusate was used.9  
This occurs while the lungs are being ventilated, usually 
around 12 bpm at 3.5 L/min.10  The lungs are usually per-
fused for four hours and are stored until being placed into 
the recipient.9  The transplant is ideally made as soon as 
possible, but the perfusion and possible re-perfusion of the 
lungs allows a much longer gap between the time the lungs 
were taken from the donor to the time that they were placed 
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small infections or prepare the lung for a specific individual 
to decrease the chances of rejection, one of the biggest issues 
with organ transplants.  Even if the science does not progress 
beyond its current state to allow the personalization of per-
fusion for each set of lungs and potential recipient, it would 
still significantly increase the number of people whose lives 
could be improved or saved by making more lung trans-
plants available. However, it is very unlikely that the sci-
entific understanding will stop here. Instead, it will likely 
continue to develop as more time, energy and resources are 
invested in this area.  
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into the recipient. The lungs would only be given to a new 
patient if they had proved to be up to the standards required 
for healthy lungs.  

So far, there have been no negative results from the 
lungs that required ex-vivo lung perfusion compared to the 
results of normal, healthy lungs. Studies have not yet shown 
a significant difference in organ health between the control 
group (lungs that were healthy enough to not need ex-vivo 
lung perfusion) and the experimental group (the lungs that 
underwent ex-vivo lung perfusion) once the transplant has 
occurred.9 The control group was much larger than the 
experimental group due to the ethical implications of giving 
patients potentially damaged lungs, as well as the fact that 
many patients might not agree to receive lungs that under-
went ex-vivo lung perfusion.  The first benchmark that lung 
transplant patients must pass is the first 72 hours where 
their risk of developing a primary graft dysfunction is the 
highest.  A primary graft dysfunction is a severe injury that 
can develop in lungs soon after a transplant that can be fatal.  
In one study, no one who received an ex-vivo lung perfu-
sion lung developed a primary graft dysfunction, while 9.4% 
of the control group developed one. The next benchmark is 
the one year survival rate, followed by the five year survival 
rate. The one year survival rate for patients who received 
lungs that underwent ex-vivo lung perfusion was 80% while 
the survival rate for the directly transplanted lungs straight 
from the donor to the recipient was 83%.9  There were two 
deaths in the experimental group, but they were attributed 
to causes that were not directly related to ex-vivo lung per-
fused lungs but, instead, related to their disease or transplant 
in general.  These deaths could have occurred in either group 
and were confirmed through an autopsy. The researchers 
are still waiting for data from the five year survival rate, 
which will be used to confirm their conclusion that lungs 
that received ex-vivo lung perfusion are just as functional as 
donated lungs that were healthy at the original time of dona-
tion and did not experience this extra step.9  

Ex-vivo lung perfusion is a viable avenue of research 
that can dramatically increase the number of lungs that are 
available to patients. Perfusing damaged lungs gives them 
a chance to repair and recover from damage caused by an 
injury, early cardiac death or even hypothermia from being 
stored during transfer from donor to recipient. Ex-vivo lung 
perfusion allows time to monitor and test the lungs and to 
determine whether or not they will be stable in addition to 
fixing them. Thus, some lungs that might have been on the 
cusp of viability can be more confidently harvested from the 
donors. Ex-vivo lung perfusion in lung transplants could 
potentially increase the lungs available for donation from 
15% of potential donors to up to 40% of potential donors.5 
Though research is continuing, this procedure has already 
been approved in Canada and Europe and is undergoing 
a clinical trial in the United States where there are six dif-
ferent sites participating in the trial.5, 11 This research looks 
extremely promising as more successful cases continue to 
be reported. This procedure could be further developed 
beyond its current use to allow doctors to perfuse donated 
lungs with certain medicines that will allow them to treat 
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The Human Microbiome Project
 Hanna Ehrlich

OVERVIEW
As above, so below. The ancient Hermetic phrase suggests 

that in order to understand the macrocosm of the universe 
we must look to the microcosm of oneself. An international 
body of scientists has recently begun to explore that very 
microcosm and has consequently discovered an incredible 
ecosystem of microbes within our body. For every human 
cell, there are ten microbial cells. For every human gene, there 
are 360 microbial genes.1 On almost every count, we are more 
microbe than human. Some of these microbes cause dis-
ease, but many are essential to our health. Our microbiotia is 
being examined in a new light — one that diverges from the 
century-old “war on germs” with antibiotics as weapons. The 
Human Microbiome Project (HMP) has acted as this scien-
tific catalyst, making unprecedented strides in understanding 
the body’s microbiome. The HMP is a United States National 
Institutes of Health (NIH) initiative that began in 2008 with 
the goal of creating a field guide of the microbes that live in 
and on our body and analyzing their role in human health 
and disease. 

The HMP is considered a logical extension of the Human 
Genome Project, the largest collaborative biological project 
to date.2 Following the completion of the Human Genome 
Project, interest grew in sequencing the “second genome” of 
microbes carried in and on the human body. Recent advances 
in sequencing technologies have made it feasible to perform 
large-scale studies of microbial communities.3 More specifi-
cally, the advent of highly parallel DNA sequencers and mass 
spectrometers with high accuracy and sensitivity is allowing 
microbiology to extend its focus from individual species cul-
tured in vitro to whole communities in vivo.2, 4 Bacteria are 
adapted to living on body surfaces and in body cavities, sur-
rounded by other bacteria; many species simply cannot be 
cultivated in the lab.5 A new field known as Metagenomics 
emphasizes that microbes naturally function within complex 
communities rather than as individual species. 

In light of this new field and new era of microbiology, 
NIH unveiled the idea of the HMP in 2008: a five-year, $140 
million effort building on the Human Genome Project.6 More 
than 200 scientists spent the next five years analyzing samples 
from 242 healthy adults. The investigators resampled subjects 
three times during the course of the study to look for changes 
in their bacterial compositions, generating a total of 11,174 
samples.5 Samples were collected from 15 to 18 body sites, for 
men and women respectively, including the airway, skin, oral 
cavity, nasal cavity, gastrointestinal tract, and vagina.7 

During the HMP’s first phase, researchers used the sam-
ples to create a reference catalogue of microbial DNA. To 
identify microbial genes, 16S rRNA gene analyses on bacteria 
from several anatomic sites were performed.6 16S rRNA is a 
genetic marker for bacteria, and slight sequence variations 

in the marker can reveal different bacterial species.3 Over 
the course of the initiative, scientists have encountered some 
10,000 species of microbes — many never seen before.8

The findings from the first phase of the HMP will allow 
researchers to study changes in the microbiome at particular 
body sites in healthy controls compared to patients affected 
by diseases. Dysbiosis, the disruption of normal microbial 
community structure, is impossible to define without first 
establishing what “normal” is.3 Hence, the provision of a data 
resource for a standardized microbiome will be extremely 
useful for prospective research.4 The second phase of the 
HMP began to delve into this very question of how an indi-
vidual’s microbial signature relates to health and disease.5 Fif-
teen unique “demonstration projects” were funded to dem-
onstrate hypothesized correlations between the microbiome 
and specific disease factors. Six of these projects focused on 
gastrointestinal diseases (e.g., Crohn’s disease, ulcerative coli-
tis, and inflammatory bowel syndrome), three on urogenital 
conditions (bacterial vaginosis, reproductive and sexual his-
tory, and circumcision), and two on skin diseases (eczema 
and psoriasis).9

The five-year benchmark of the HMP passed in 2012. 
The initiative has produced extensive microbe genome data-
bases and comparative analysis systems. But what else have we 
gleaned from this data, and what is left to do?

 UNIQUE ECOSYSTEMS
The first phase of the initiative focused on defining a 

“normal” microbiome. What researchers really discovered, 
however, was a significant variation in microbiome compo-
sition from person to person, even in healthy individuals.10 

There is no single normal, healthy microbiome. Nevertheless, 
different microbial species may be performing similar func-
tions in different individuals. For example, the digestion of 
complex carbohydrates in the gut may be carried out by dif-
ferent bacterial species in different individuals.11

Despite the variation between people, researchers 
observed that specific communities of microorganisms 
tend to colonize distinct anatomical niches. Each body site 
showed some “signature” bacteria across many samples.11 
However, mixing of microbes between sites does occur and 
can have a significant effect on microbe composition. Every 
day, an estimated 1011 bacterial cells travel from the mouth 
to the stomach; thus, there exists an overlap in the oral, pha-
ryngeal, esophageal and intestinal microbiomes. Oral micro-
biota might therefore considerably influence digestive tract 
populations.12

Microbe communities at different body regions also 
exhibited differing degrees of diversity. Oral and stool samples 
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entire assemblages of microbes with their various species of 
bacteria, viruses, fungi, and other microbes. Fifteen investi-
gator-initiated projects (known as “demonstration projects”) 
were funded for a one-year pilot phase, with extension con-
tingent on initial success, in order to study microbial changes 
related to various health conditions. Only some of the pro-
posed projects have resulted in published data thus far. Other 
research projects, including the investigation of the foregut 
microbiome in the development of esophageal cancer, as well 
as the evaluation of the cutaneous microbiome in psoriasis, 
have only released preliminary findings. 

The HMP has dedicated significant effort and funding 
into studying the role of the gastrointestinal microbiome 

in morbidity of the gut. Obe-
sity, for example, has long been 
linked to the human gut micro-
biota; however, the effect of gut 
bacteria on the obese phenotype 
remains controversial because 
of inconsistent results from dif-
ferent populations.16 To explore 
the dysbiosis of the gut microbi-
ome in obesity, a group of HMP 
demonstration project research-
ers analyzed the gastrointestinal 
microbes of an Old Order Amish 
population, a culturally homo-
geneous Caucasian population 
of Central European ancestry. 

The study found that 26 species of bacteria were correlated 
with obesity and metabolic syndrome traits. The findings 
represent an important step towards identifying bacteria that 
could someday be targeted with medication, diet or lifestyle 
changes to prevent obesity.16

Additionally, the same study found a strong link between 
certain gut bacteria and inflammation, which is believed to be 
a factor in obesity and many other chronic diseases including 
Inflammatory Bowel Disease (IBD). A number of HMP stud-
ies have investigated the distinct relationship between dys-
biosis of our gut microbiome and IBD. Patients with Crohn’s 
disease, a type of IBD, were found to have altered bacterial 
carbohydrate metabolism and bacterial-host interactions.17 

The shifts in microbial composition associated with Crohn’s 
may contribute to an increased susceptibility to Clostridium 
difficile and other infections that exacerbate inflammation.18 

The link between the gut microbiota and the pathophysiology 
of Crohn’s disease aids in the identification of new diagnostic 
tools and disease-specific biomarkers.17

The gut’s dysbiosis and its effects on obesity and IBD 
are just two examples of the increasing body of literature 
that links changes in microbiota to disease. Like the Human 
Genome Project, the five-year HMP initiative has created 
a foundation of knowledge that may someday have pro-
found clinical implications. Unlike the Human Genome 
Project, however, the human microbiome is acquired while 
the human genome is inherited. This is a crucial point: our 
microbiomes are changeable, mutable. Although much more 
research needs to be done, the hopeful fact remains that the 

were found to have the greatest species richness, followed by 
the skin; the vagina displayed the least bacterial diversity.12 
Diversity at the skin differed most between subjects, with 
oral and vaginal habitats more stable.13 There were also dif-
ferences between samples taken from different sites within 
the same body region, for example, from different areas of 
the skin.11 Continuation of research in these areas is crucial 
in order to recognize how healthy variation in a microbiome 
relates to variation within the context of different diseases and 
disorders.7  

Which species of microbes were actually observed at 
these sites? To the surprise of many, researchers found genetic 
markers of disease-causing bacteria within every individu-
al’s microbiome. These bacteria 
aren’t considered highly patho-
genic but rather opportunistic, in 
that they can cause disease under 
certain circumstances.11 Interest-
ingly, the great majority of these 
pathogenic microbes coexisted 
peacefully with their microbe 
neighbors.5 For example, Staph-
ylococcus was found in 30% of 
nasal cavities and Escherichia coli 
in 15% of stools of healthy indi-
viduals.13 The absence of highly 
pathogenic microbes in our 
microbiome suggests that these 
pathogens come from outside 
sources.11

 
CHANGING LANDSCAPES AND DYSBIOSIS

The microbiome begins to develop at birth. As infants 
pass through the birth canal, they pick up bacteria from their 
mother’s vaginal microbiome.5 One of the dominant species 
in the vagina of a pregnant woman is Lactobacillus johnso-
nii. This bacterium is usually found in the gut where it aids 
in the digestion of milk, but increases in abundance in the 
vagina for the duration of pregnancy. During delivery, a baby 
will be coated by Lactobacillus johnsonii and ingest some of it. 
This inoculation may allow the infant to digest breast milk.14 

Babies born by Caesarean section start out with less diverse 
microbiomes, more closely related to their mother’s skin.15 
Researchers speculate that infants born by Cesarean delivery 
may be more at risk for the development of conditions like 
allergies, asthma, and Type 1 diabetes, in part due to differ-
ences in initial microbe composition.15 

The above example serves as a reminder that we are not 
born with a fixed microbiome. Our microbiome can change, 
and those changes may result from disease – or they may 
cause it. The second phase of the HMP delved into some of 
these theories, hoping to discover changes in bacterial com-
munities that are thought to contribute to chronic diseases 
and conditions like irritable bowel syndrome, asthma, can-
cer, and even obesity. Such an endeavor likely caused even the 
most experienced epidemiologists and clinical pathologists to 
quiver. Rather than looking for single pathogens as indicators 
of disease, researchers were faced with the task of comparing 

“Our microbiomes are 
changeable, mutable...the 

hopeful fact remains that the 
human microbiome can be 
manipulated and, perhaps 

more importantly, restored.” 
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human microbiome can be manipulated and, perhaps more 
importantly, restored. 

ETHICAL IMPLICATIONS
The nature of any large-scale life sciences project neces-

sitates careful consideration of ethical, legal, and social impli-
cations. Many of the key ethical issues raised by the Human 
Genome Project are similar to those of the HMP, including 
breaches in privacy and confidentiality, intellectual property 
controversies, and individual or group stigmatization based 
on predispositions to disease.1 Our microbiome could poten-
tially offer information about diet, travel, sexual practices, 
and use of drugs (both legal and illicit). This information can 
be highly personal and potentially stigmatizing.  It has already 
been demonstrated that skin microbiomes can be individual-
ized and are applicable in forensics.19 One HMP study found 
that oral microbial signatures might be capable of discrimi-
nating between ethnicities.20

Additionally, researchers are beginning to look to indig-
enous populations in order to provide insights into human 
behaviors that explain variations in microbiomes. Indigenous 
populations could offer a perspective of a non-industrialized 
microbiome before the potentially damaging effects of anti-
biotics. It has already been found that human microbiomes 
from countries with indigenous communities can be more 
diverse than the microbiomes from countries without such 
populations.21 Reduction in microbial diversity may likely be 
one of the unfavorable effects of globalization and of eating 
generic, nutrient-rich, uncontaminated foods.21 However, 
the inclusion of indigenous communities and an emphasis 
on rare variants will expose the HMP to challenging ethical 
issues.19

To reiterate, one crucial difference between the Human 
Genome Project and the HMP is that our microbiota is 
acquired after birth, unlike our genes, and can change in sig-
nificant ways over time. These unique circumstances require 
the HMP to develop its own unique ethical considerations. 

FUTURE DIRECTIONS
In its five years, the HMP has revealed a human micro-

biome that is highly diverse and highly personalized. Its 
dynamic and complex nature creates difficulty in defining a 
normal microbiome — particularly over the lifetime of an 
individual. Because the microbiome is acquired anew each 
generation rather than inherited, symbiotic and pathogenic 
microbes may be found not only in other hosts, but also in 
the environment. Microbial transmission might occur envi-
ronmentally, internally among body habitats, or epidemio-
logically through the interactions of human and other animal 
hosts.9 

Furthermore, the effects of genetics, culture, and ancestry 
remain largely unexplored areas for the human microbiome. 
How do the patterns observed in the HMP’s North Ameri-
can population compare to those around the world? To date, 
few studies exist that examine significant populations of non-
European ancestry. Repeated studies in a number of diverse 
populations are needed to identify keystone microbiome 
signatures.9

There are still many unanswered questions. Areas of 
uncertainty include the manner in which a specific microbe 
community is established in an individual and how it may 
change over time, how diet and antibiotics can affect the 
microbiome, what the effect of the microbiome on immunity 
and disease is, and whether a microbiome can be modified or 
transplanted to improve health.11

The HMP has allowed for a broad sampling of the human 
microbiome, across many subjects and body habitats, in 
order to create a foundational characterization of the micro-
biome of healthy adults in a Western population.19 For the 
first time, we are beginning to understand the relationships 
among microbial communities and the variation between 
them, which may ultimately prove critical in understanding 
microbiome-based disorders.19 This in-depth study of invis-
ible organisms will one day help us control the larger body 
they dwell in: our own.
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ORIGINAL ARTICLE

Arjun Reddy

INTRODUCTION

An alternative private insurance option has emerged in 
Medicare within the past 40 years in which seniors have the 
option of receiving the entirety of their Part A and B medical 
coverage. Coverage through this option is known as Medicare 
Part C or Medicare Advantage and has expanded quite sig-
nificantly over the years. Today these private insurance com-
panies can either operate on a fee-for-service format, where 
payment per procedure/service is reimbursed individually, 
or as an alternate model called managed-care options. Even 
today, managed-care is the dominant type of insurance that 
is offered within Part C, in which many of the plans oper-
ate under an organizational model known as a health main-
tenance organization (HMO). In evaluating the prudence of 
the decision to allow seniors to receive privatized care, the 
working hypothesis presented in this paper is that Medicare 
HMOs have performed weaker compared to the traditional 
Medicare fee-for-service program in studying the period 
between 1985 and 1996. 

In this study, performance will be measured under three 
criteria. The first criterion will relate to the relative monetary 
impact of the Medicare managed options on the budget of 
Medicare itself in which a comparison between the average 
percent change in expenditure growth for Medicare enrollees 
and the fiscal impact of the introduction of Medicare man-
aged care on the Medicare program will be shown. The sec-
ond criterion will relate to the administrative costs in which 
asymmetries between the actual cost of the enrollee and the 

federal government’s formula for payment to these managed 
care options will be analyzed. The last criterion that will be 
measured will show the relative benefits these Medicare man-
aged options have to offer, in which immunizations, physi-
cals, and prescription drug coverage will be analyzed. These 
three factors can assess the performance of Medicare man-
aged care options, as efficacious performance of these plans 
should, in fact, indicate that the these plans can utilize com-
petition and other techniques to provide (1) limiting spend-
ing-growth effects on Medicare costs, (2) an effective way of 
reducing waste and overpayments from cost-prediction mod-
els that health administrations use for accounting for the of 
care and procedures of interest, and (3) a cost-effective offer-
ing of more benefits.   

Studying the time period between 1985 and 1996 provides 
a unique stand-alone comparison between how private indus-
try and government as health insurers can work differently to 
attempt to lower the cost of a product of interest. However, 
the passage of the Balanced Budget Act of 1997 dramatically 
overhauled and reorganized the existing private managed-care 
HMOs into a formal program, where much more stringent 
regulations and restrictions have been placed upon the private 
industry. Therefore, this valuable portion of time, where the 
private industry was able to compete most lucidly against the 
traditional Medicare program, provides a unique period of 
study. 
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The purpose of this study is to evaluate the efficacy of the introduction of managed care privatized options for the Medi-
care population, specifically health management organizations (HMO). The study focuses within the timeframe between 
the inception of such plans in 1985 until dramatic reform of the plans in 1997 with the passage of the Balanced Budget 
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health services/benefits offered within the plans compared to the traditional fee-for-service program within Medicare. 
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encountered in care delivery. Evaluation of the criterions showed increased budgetary cost to Medicare during the time-
frame, but a relative increase in the benefits and services offered within such plans. The study also notes that the increased 
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the payment methodology of Medicare to the HMO. Additionally, the study elucidates that slower growth in Medicare 
spending during the 1990’s could be traced from administrative aspects of managed care. Finally, growth in enrollment in 
HMOs was observed during the period of study. 
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benefits to the beneficiary. For example, in a study per-
formed by Jaeun Shin and Sangho Moon, when observing 
non-Medicare patient populations and comparing patients 
who sought out insurance managed through an HMO vs 
non-HMO, they found the following: 

 For insurers in HMOs, per enrollee total payment for 
their health care services is statistically significantly much 
smaller ($1,638.6 in HMOs versus $1,827.7 in non-HMOs), 
but the rate of cost sharing is higher (64.8% in HMOs versus 
58.5% innon-HMO’s).4 

These data show an interesting trend where it appears 
that the HMO is able to capitalize within the relationship 
by potentially relying on a higher cost-sharing relation-
ship with the enrollee. In relating the discussion back to the 
Medicare topic, this could hold consequences, mainly on the 
benefit-side of the care a senior would receive. If the model 

of operation of an HMO within 
younger populations lowers costs 
by capitalizing on a dispropor-
tionate cost-sharing relationship, 
the model may be more apt offer-
ing benefits that require higher 
copays and deductibles. 

Such benefits that may lie 
with requiring such out of pocket 
expenses could include prescrip-
tion drug benefits or immuni-
zations. In essence, this marked 
disproportion in the payment 
relationship elucidated by the 
Shin study does show the poten-
tial for the HMO to allow more 
additional supplemental benefits, 
as its coverage model would be 
apt to do so.

C. Savings Potentially Produced through Health Care 
Delivery and Management Differences: 

Specific management controls within HMOs allow plans 
to impose limitations on physicians either before or after 
care is provided. Utilization review is a nearly ubiquitous 
review tool that HMOs can employ to assess and deem the 
appropriateness of procedures performed or control for 
over-extended inpatient hospital stays, and, in a retroac-
tive manner, can impose strict limitations if found. Within 
this mechanism, the case of interest is reviewed by both a 
management representative and, if necessary, a physician 
reviewer. Specifically, the necessary nature of the treat-
ment administered is strictly reviewed, and if an asymmetry 
between the proper health outcome and the procedure of 
interest is located, the HMO can annotate future guidelines 
to deem the appropriate level of coverage relating to that 
procedure. The other form of this type of management con-
trol is called utilization management in which the control is 
instead imposed prior to the administration of a procedure 
or case. Both of these strategies provide a means of real-time 
cost limitations that an HMO can impose.5

LITERATURE REVIEW

A.  Payment Calculus and Adjusted Average Per Capita 
Cost (AAPCC) Model:

The major hurdle for the Medicare program to contract 
with the private insurers was to devise a reimbursement 
payment calculus that could be cost effective but would 
cover and predict health costs incurred by the patients 
covered by private insurers accurately. Because the federal 
government reimbursed private plans through means of a 
pre-paid monthly payment (specifically called capitation), 
a sophisticated formula to properly identify and character-
ize a patient’s health costs and projected procedural use was 
critical for CMS’s coordination with the private industry 
to properly work. When the federal government was first 
attempting to craft such a satisfactory and cost effective 
payment model for the plan’s 
enrollees, the most obvious way 
for the CMS to go about this 
was to characterize patients by 
basic characteristics such as age, 
gender, and welfare status, and 
then specify these payments on 
a county-by-county basis from 
where beneficiaries were pro-
vided care to account for health 
variation associated with rang-
ing income levels.1

Putting this concept into 
practice, though, was certainly 
easier said than done. Accord-
ing to J. William Thomas and 
Richard Lichtenstein, “This 
creates 30 actuarial classes, or 
cells, each representing a sepa-
rate premium rate, for Medicare Part A and Part B for each 
county.”2 In addition to addressing the diversity of pay-
ments, the CMS also needed to provide a payment model 
where the total Medicare program was lowering its cost by 
providing these options but at the same time was able to 
feasibly attract such private pre-paid practices to accept 
Medicare patients. Therefore, the government specified that 
the AAPCC capitation would cover “95 percent of average 
spending for ‘comparable’ patients in traditional Medicare”.3 
In other words, the government would provide up to 95 
percent of what it would have predicted it would have paid 
for said patients’ cost. Counting on saving five percent off 
spending per patient, while simultaneously relying on the 
recent studies that showed cost-savings produced within the 
HMO model, the CMS thought these plans could result in 
profitability for both parties.  

B. Ability to Offer More Benefits through differences in 
cost sharing: 

Any Medicare managed plan must offer the minimum 
set of benefits that are offered within Medicare A+ B insur-
ances. But one of the key attractants within an HMO is that 
there are limited restrictions if an HMO elects to offer more 

“Studying the time period 
between 1985 and 1996 pro-
vides a unique stand-alone 
comparison between how 

private industry and govern-
ment as health insurers can 
work differently to attempt 

to lower the cost of a product 
of interest.”
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RESULTS

Medicare Spending for Cost-per-Enrollee and Medicare Budgetary Cost Review

1. Per-Enrollee Expenditure Analysis Review 

In the initial review of the 
annual percent growth changes 
within Medicare spending, a lin-
ear regression was used to model 
the fluctuations in growth changes, 
where the equation y = 0.2594x 
- 508.82 was used to model the 
overall increase in percent growth 
within Medicare. It should be noted 
that the CMS data here assesses 
Medicare spending on all benefits 
that were covered in the annual 
expenditure an enrollee expected to 
face during a fiscal year period. 

2. Predicted Budgetary Cost of Medicare HMOs

Figure 1. Average Percent Change in Spending Growth Per Enrollee6

Note: Our calculations are based on Med-
PAC Reports to Congress 1996-2010 and CMS 
Monthly Contract and Summary Reports 1993-
2009. The values are the product of the percent-
age in MA and the estimated percentage of over- 
or underpayment. Dotted lintes indicate no data 
available. 

Figure 2. Average Budgetary Impact of the Medicare Managed 
Options within Selected Years3

3. Average Percent Change in Medicare Spending Per Enrollee for Comparison within 1993-96

In comparing the next two data 
sets, the initial impact of the private 
HMO plans on the annual percent 
change in Medicare spending growth 
presents a correlation between the 
growth of both the budgetary impact 
of the private HMO’s and the budget 
growth changes within the Medicare 
program. While a linear regression 
for the growth in costs is unavailable, 
an upward trend is shown. Dur-
ing the data sample period between 
1993-1996, Medicare spending 
showed growth that modeled in a 
linear regression, showing growth at 
a rate of y = -0.79x + 1583.8. Figure 3. Average Percent Change in Spending Per Enrollee in Selected Years6
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Administrative Cost Results

  4. Data of AAPCC Capitation Dollar Costs 

Figure 4. Cost Analysis of AAPCC Model between Selected Years7

In analyzing the discrepancy between the 
capitation payment and the actual cost of 
expenditure for the enrollee, a considerable 
difference was noticed. In addition to the con-
sistent overpayment of the AAPCC model, the 
average marginal cost per member also showed 
an increase within the 1988-1991 period, 
indicating that the Medicare program also 
saw an additional cost-burden alongside the 
overpayment.

5. Comparison of Supplemental Benefits through Select yYars

Figure 5. Comparison of Supplemental Benefits Offered 
by Medicare Health Maintenance Organizations8

Figure 6. Additional Monthly Premium (Coinsurance and 
Deductible Payments) within HMO Plans8

Figure 6 depicts the additional services the Medicare HMO’s offered through the selected years between 1995-1997. Routine 
physicals and immunization coverage remained high amongst most HMO plans. Additionally, a significant increase in the pre-
scription drug coverage was noticed through the selected year period as well.

Figure 7. Growth in Enrollment for Medicare HMO between 1985-19968

Figure 6 and Figure 7 elucidate both 
the growth of enrollment within the man-
aged plans, as well as the average monthly 
premium cost for enrollees themselves. 
This differs from the capitation payments 
that Medicare pays out, and instead refers 
to “the amount that the beneficiary usually 
pays for coinsurance and deductibles in 
fee-for-service plans.”8
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Figure 4. Cost Analysis of AAPCC Model between Selected Years7

DISCUSSION AND CONCLUSION

In evaluating the data collected for the (1) administra-
tive respect, (2) budgetary effects, and (3) health care services 
offered (assessment of three major benefits), conclusions 
drawn can roughly match to the critiques on the strategies 
employed within the coordination of managed care and the 
Medicare program itself. 

With respect to the discrepancies experienced with the 
AAPCC payment methodology, theories upon the lack of 
adequate risk adjustment seem to hold credence in this dis-
cussion. As health management organizations have used 
advertisement and other communication tools to display the 
numerous benefits offered in their plans, this would appear 
to have attracted patients that could expect to receive diverse 
coverage options in return for their own low rate of utiliza-
tion of these options. This is then shown in the consistent 
overpayment by the Medicare administration, in which the 
federal government would appear to be overestimating the 
actual costs of the patients and the number of procedures 
used. Therefore, in attempting to answer the first criterion of 
performance with respect to the administrative feasibility for 
federal coordination and costs of introducing health mainte-
nance organizations into Medicare, the managed care options 
have not successfully competed to reduce costs for the Medi-
care program. Instead, adverse selection has resulted, in which 
managed care plans could have tailored the structure of their 
programs and benefits to attract lower-cost beneficiaries. 

In addressing the second criterion of administrative 
respects, it would appear at first glance that the structural 
advantages with health maintenance organizations have 
failed to adequately lower costs significantly for Medicare. 
The two subsequent figures show that the private plans have 
introduced a steadily growing cost burden for the Medicare 
program. But in observing the trend during the mid-1990 
period, potentially the techniques employed by the health 
maintenance organizations for streamlining administration 
and introducing uniformity in evaluative techniques could 
have potentially crossed over even into the traditional Medi-
care program itself. The negative trend between 1993-1996 
could be the result of the widespread application of meth-
ods such as the previously discussed utilization review and 
management techniques, and the general application of these 
techniques into the health care sector. So in assessing the sec-
ond performance indicator of the monetary impact of these 
managed care options, it would appear that while individu-
ally the HMO’s have not helped to reduce the cost burden on 
the Medicare program overall, the steady decrease within the 
same period of comparison could potentially elucidate the 
crossover of techniques within the sector. 

The last criterion of evaluating the actual benefits offered 
by these managed care plans seems to make a better case for 
the prudence of offering managed care plans into the Medi-
care program. The increase in the offerings of prescription 
drug benefits coupled with increases in the relative percentage 
of plans offering these benefits can show that these plans have 
successfully utilized savings from management techniques 
and from capitation payments to provide patients with an 
increase in benefits.
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INSIGHT

Incentivizing Healthy Behaviors with 
Financial Rewards
Mingqian Lin

In light of the rising healthcare costs and the increasing 
burden of prevalent diseases such as diabetes and cancer, new 
systems of care are being developed. One program that may 
alleviate these issues facing our healthcare system today is 
providing financial incentives to promote healthy behaviors. 
The purpose of this method is to encourage disease preven-
tion, increase better health outcomes, and, in the long run, 
contain national healthcare costs, which may especially be 
beneficial to employers. There is increasing interest among 
private insurance companies in the United States in develop-
ing programs to promote healthy behavior change through 
incentives. In addition, employers are seeking to detect health 
problems among their employees earlier in order to decrease 
the cost of health-benefits 
and also better manage their 
employees’ health. 

One core idea of this pro-
gram is to use financial incen-
tives as a form of reward for 
individuals who successfully 
adopt healthy lifestyles while 
penalizing those who are 
unable to do so. This has gen-
erated discussions about the 
extent to which such incen-
tives and program design will 
actually produce significant 
changes in health behaviors and better health outcomes.1 This 
article will describe the general types of financial rewards pro-
vided by employers, factors that may determine the success 
of these programs, and some implications of using financial 
incentives. This article will also provide an example of a pro-
gram that incentivizes weight loss among various worksites. 
Finally, recommendations will be outlined for improving the 
structure and development of incentive programs. 

There are two main types of financial incentives used to 
reward healthy changes to behavior. One type of reward is 
direct incentives. Direct incentives include immediate gratifi-
cation incentives such as cash, gifts, lotteries, and additions to 
health savings accounts. The second type includes more indi-
rect methods of repayment, such as reducing cost-sharing or 
offering free or discounted products and services to employ-
ees.1 However, determining which type of financial reward to 
best incentivize individuals (such as employees) is perhaps 
less straightforward. The success of financial rewards depends 
on a multitude of variables, one of the most important being 
a consideration of the individual’s capacity for change. Devel-
opers of financial incentive programs should be attentive to 
the types of behavioral change that can be encouraged with 

incentives to determine how to design the incentives program. 
Simple behavior changes are changes that can be accomplished 
through a single action such as completing and/or submitting 
health-risk assessments. Complex behavior changes are alter-
ations in behaviors that require a more significant amount 
of time and effort.1 The scale of the behavioral change must 
then be proportional to the size of the incentive. On the other 
hand, incentives may not be successful unless they are suf-
ficiently communicated. The degree to which individuals 
will change their health behaviors may depend on how much 
they realize the value in doing so. In other words, they must 
know the benefits they will receive. Second, since consum-
ers may not completely comprehend what financial rewards 

will be given; adequate edu-
cation about such rewards 
should be provided. Third, 
it is possible that financial 
rewards may not be an effec-
tive incentive in the first 
place. Individuals of higher 
socioeconomic status may 
not perceive significant value 
in medial increase in health 
savings and therefore may 
not be as willing to change 
their health behaviors.1

One program that 
appears to be promising in promoting effective health behav-
ior changes is weight loss. This program is especially appeal-
ing to health insurance companies, since covering for health 
problems such as obesity, which is a predisposition for a vari-
ety of chronic diseases such as heart disease and diabetes, can 
become expensive. A study of a financial incentives program 
for weight loss was conducted in different work sites in the 
United States. The study examined three types of programs: 
one with no financial rewards, one with quarterly financial 
rewards that increase in value relative to weight loss, and one 
that accepted deposits that are later refunded and offered a 
quarterly lottery for individuals who achieved their weight 
loss goals.2 The study suggests that the program helped indi-
viduals achieve only incremental weight loss relative to the 
financial rewards given, which may raise questions about the 
effectiveness of such incentive programs to achieve positive 
health outcomes.  

This study serves as one platform upon which the dis-
course regarding financial incentives as a promotional agent 
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of every individual may be unique. Finally, alternative health 
standards should be created to support individuals who are 
unable to reach health goals due to non-medical reasons such 
as lacking access to healthy food, having to work multiple 
jobs, or burdensome familial responsibilities.3

Financial incentive programs that promote healthy 
behavioral changes are becoming increasingly acknowledged 
as a potentially effective method of generating positive health 
outcomes while lowering healthcare costs. As the Afford-
able Care Act and new insurance markets and policies are 
expanded and created, the development of more innovative 
programs of healthcare are also becoming more prevalent. 
However, the implications of these programs of care, par-
ticularly those that utilize financial incentives, should also be 
noted. Further research and planning of financial reward pro-
grams should be done in order to better assess how sustain-
able these programs will be and the degree to which positive 
health outcomes are achieved. 
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of healthy behavioral change is launched and continued. 
Although financial incentive programs may be an innovative 
mode of disease prevention and health improvement, there 
may still be implications. Other current studies are over-
all inconclusive due to relatively small sample sizes, which 
prompts for conducting larger studies in the future to better 
evaluate the use of financial incentives. However, some incen-
tive programs may prove to be difficult for certain individuals. 
For example, individuals with diseases that are more difficult 
to manage, such as diabetes and cancer, have a hard time meet-
ing the standards of the health programs in order to receive 
the benefits. Additionally, there may also be privacy impli-
cations in regards to patient health information. Employers 
may need to access personal health records in order to assess 
whether or not employees meet program standards, which 
poses potential concern that workers may experience differ-
ential treatment and discrimination. Simultaneously, there 
may also be unintended consequences of financial incen-
tives. Using financial rewards, including leverage for behavior 
change may promote an eventual reliance on these benefits 
in order to become healthy, which may lead to decreased self-
efficacy in making healthy choices. As a result, the nature of 
care-giving in the doctor-patient relationship may also be 
transformed. For these reasons, the implications of financial 
incentives as a means of giving or receiving healthcare need to 
be further examined within moral and ethical contexts.  

In 2012, the Health Policy Institute at Georgetown Uni-
versity released a review of financial incentives in the work-
place and provided general recommendations on the develop-
ment of such programs.3 These recommendations suggested 
that more evidence-based research needs to be conducted to 
better evaluate the success of programs that actually improve 
health outcomes. Health plans also need to be created to assist 
individuals in meeting health goals, such as providing cover-
age for nutrition counseling and diabetes management. Stan-
dards for receiving benefits should also be reasonable and 
practical and should acknowledge that the health condition 
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COMMENTARY

The Ethics and Effectiveness of the Early 
Start Denver Model 
 Kelsey Davenport

Autism is a general term for a complex group of dis-
orders that affect brain development. The disorders are 
characterized by a range of difficulties in social interaction, 
communication, and repetition. In May 2013, all autism 
disorders were grouped under one encompassing term for 
the first time: autism spectrum disorder, or ASD.  Autism 
spectrum disorder — as the name implies — acknowledges 
that autism exists on a spectrum and that there are vary-
ing degrees of severity of the disorder. Every individual 
with autism is unique, so it is impossible to treat all cases 
of autism and autistic persons the same.  Autism is far from 
a rare disorder: studies estimate that roughly one in every 
88 children suffers from ASD and that this number is only 
increasing.1   

Furthermore, despite the large number of people clas-
sified as autistic, there exists a limited understanding of 
the etiology behind ASD. Many theories exist as to why 
there are correlations between autism and gender, age, or 
socioeconomic status. For example, boys are four to five 
times more likely to be diagnosed as autistic than girls, and 
children born to older parents are at a higher risk as well.2  
Researchers have tried to derive a 
single causal factor for ASD, but 
this approach is complicated by 
the apparent link between ASD’s 
main triad of symptoms. As men-
tioned above, impairment of 
social interaction and communi-
cation are key characteristics of 
ASD, along with excessively repet-
itive behaviors.  No cognitive def-
icit has yet been discovered that 
could be blamed for all three of 
the ASD symptoms.  

While ASD largely remains an 
enigma to researchers and affected 
families alike, there are a few treat-
ments that have the potential to 
change the outlook for the disorder.  One in particular 
stands out among the rest as having a thorough grasp of the 
multifaceted disorder it is dealing with. The Early Start Den-
ver Model, or ESDM, has been improving autism symptoms 
and “normalizing” brain activity.4  Of course, any treatment 
claiming to “normalize” a child will be met with controversy. 
This paper will attempt to address the flaws and strengths 
of ESDM as well as its strategy of labeling children’s devel-
opmental behaviors as normal or abnormal.  What consti-
tutes normalcy? Can one child’s behavior be classified as 
more desirable than another’s?  The answer is not black and 

white, but if a cure for autism is to be found, it needs to be 
accepted as a disorder and something that can be improved 
upon.  Without acceptance of a problem, a solution cannot 
be implemented. The ESDM manual might use terms and 
language that is difficult for parents of affected children to 
hear but are in fact reflective of the reality of the disorder.  

The Early Start Denver Model focuses on one-on-one 
interaction between teacher and child, advocated by the 
applied behavioral analysis school of thought. Rather than 
typical treatments where tasks are assigned by the teacher 
and reinforcement is provided, ESDM is centered around 
play.  Unlike other behavioral models used to treat autism, 
ESDM can be taught to parents quickly and effectively, 
eliminating the need for a third party. Additionally — and 
most significantly — ESDM is proven to work: research 
using EEGs has shown that children who received the ther-
apy experienced an increase in IQ and language skills three 
times that of children receiving other treatments such as 
the community-intervention method. Sally Rogers and 
Geraldine Dawson, the two authors who developed ESDM, 
said that their play-based method helped children form 

stronger relationships. “Children 
who received ESDM now [show] 
a normal brain response,” Daw-
son told CNN in 2012.4  Chil-
dren who did not undergo ESDM 
treatment did not attain similar 
results.  This is because, accord-
ing to Rogers and Dawson, ESDM 
not only changes behavior, it 
changes the brain. In their study, 
an experimental group and a con-
trol group were formed, compris-
ing of forty-eight children ranging 
from roughly one to 18 years old.  
The experimental group received 
intervention from therapists 
trained in the ESDM twice a day, 

five times a week for two years. These therapists empha-
sized interpersonal exchange, engaged the children in real 
activities, and attempted improving both verbal and non-
verbal communication and responsiveness. The control 
group was given diagnostic evaluations, referrals and two 
follow-up appointments.  After a year had passed, chil-
dren in the ESDM program lost an average of 3.8 points 
off their VABS (a test that assesses social, communication, 
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relatively small sample size, and missing information about 
how the study was randomized.  The authors of the model 
dedicate much of their report to comparing the results 
between the ESDM children and the control group, but do 

not report adequately on the con-
ditions surrounding the division 
of the two groups and the treat-
ment of the children in the control 
group.5  Moreover, the data were 
found to be extremely statistically 
significant compared to the small 
sample size used in the study.  This 
is not to undermine the merits of 
the study, but only to emphasize 
the need for further examination 
of any body of work that so pas-
sionately advocates a specific type 
of treatment for a disorder about 
which so little is known. Daw-
son and colleagues deserve acco-
lades for developing a model with 
many advantages: these authors 
have combined tenets of applied 
behavioral analysis with relation-
ship-based methods that are more 

appealing to the general public. The study was randomized 
and blind assessors were used to calculate the findings,3 
meaning that there was little room for bias in the inter-
pretation of results — and the results are loud and clear.  
The ESDM study was undoubtedly successful in improving 
developmental skills among its participants. The Early Start 
Denver Model may be the closest the scientific community 
has come to developing a therapy treatment for autism that 
is also family friendly. It undoubtedly possesses flaws, but 
that does not mean it should be abandoned; it means that 
the model should be studied more thoroughly and with a 
larger sample size. Proponents of ESDM, in their journey to 
“normalize” its patients, should not forget that deviations 
from normalcy in the thought process can in fact foster cre-
ativity and innovation. Children and adults suffering from 
ASD should be treated as equals, while still being guaranteed 
the help they need to be functioning members of society.  
As rates of autism increase, knowledge of the disorder will 
expand and the need for treatment will become greater. The 
evidence shows that the Early Start Denver Model is a solid 
place to begin in the search for family-accessible therapy. 
Nonetheless, just as there is currently no known single cause 
of autism, there is no single cure, and this must be taken 
into consideration when prescribing ESDM or any similar 
behavioral-based treatment. 

motor and daily living skills) scores, much less than the 6.3 
point decline seen in the control group.  The children in 
the ESDM program retained this same score after the sec-
ond year, while the control group lost an average 11.2 extra 
points off their original scores.  
Additionally, when tested using the 
Mullen Scales of Early Learning 
(MSEL) model, a measure of fine 
motor skills, visual reception skills 
and expressive language skills, 
children in the control group lost 
1.7 visual reception points while 
ESDP children gained 5.6 points.3 
These results are indeed statisti-
cally significant and indicate that 
the ESDP intervention slowed or 
even remedied typical ASD devel-
opmental impediments. This study 
was the first to be proven effective 
for early intervention in ASD.4, 7

The Early Start Denver Model, 
while successful, poses many ethi-
cal problems and consequences 
for those labeled “autistic.” The 
manual for ESDM states that in 
addition to autism being “at its heart, a social disorder,” 
autistic individuals must strive to become as “normal” as 
possible.6  In other words, they must work towards meeting 
the ESDM-recognized definition of normal.  The restric-
tions the ESDM manual sets on learning (there is only 
one proper way to relate, learn, develop, play) mean that 
any alternative to ESDM is considered defective, even if 
the children prefer it to the ESDM approach.  The manual 
states that, “Our job is not to keep children happy, it is to 
teach them their objectives,”6 implying that the model is 
very rigid and does not allow for any experimenting or 
straying off course. Perhaps ESDM should consider chang-
ing their expectations, because such assessments can easily 
be considered offensive or ignorant to parents of autistic 
children, who would never forgo their children or loved 
ones’ happiness to achieve so-called “normalcy.” The cre-
ators of ESDM cannot determine who qualifies as normal 
and cannot applaud one child for completing a task while 
dismissing another child for not being able to meet the 
model’s strict standards. However, any parents attempt-
ing to help their child overcome his or her developmental 
delays must first come to terms with the realities of the 
disorder. If autism spectrum disorder were not a problem, 
then there would be no need for a treatment.  If a child 
does not perform tasks the same way as his or her peers, it 
does not mean the child is less intelligent, but it is pointless 
to ignore the social and cognitive deficits that are linked to 
autism in order to remain politically correct.  The only way 
for a study to reflect positive improvement is to contrast 
bad results against better results.  This is a necessity for 
presenting the study’s findings in a compelling manner.

The real problem with the Early Start Denver Model 
lies in its lack of description of the control conditions, its 
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EDITORIAL

The Use of Racial Categorization in 
Pharmacogenomics 
 Lucia Joseph

Modern medicine and the innovative technologies of 
genetic research promise a near future when disease treat-
ments will consist of targeted therapies based on information 
in patients’ DNA. The largest hurdle to realizing this future 
lies in the conflation of racial categories and genetic research. 
The purpose of this essay will be to investigate the motiva-
tions behind this extensive entanglement. In order to localize 
and complement the dialogue on biologized race, this paper 
will conclude with an example: the pharmacogenomics of 
addiction and the history of stigmatization substance abusers 
face in society. 

Race has always been a part of the human vocabulary. 
Although the qualifying characteristics vary from religious 
affiliation to geographic ancestry areas and phenotypic 
traits, this tendency for categorizing difference seems to be 
the closest thing to a universal human behavior. The unfor-
tunate corollary to this practice becomes apparent when the 
impulse to classify the unknown transforms into tacit per-
mission to assign value. Other becomes equated with inferior. 
The European and North American slave trade represent one 
of the most devastating examples of race employed to jus-
tify the exploitation of other human beings. Race became a 
part of people’s essential biological identities; pseudoscien-
tific techniques such as anthropometry 
found physical ‘proof ’ of conventional 
racism. It took genocide and a world 
war to convince academics and sci-
entists of the unjust and dangerous 
consequences of these beliefs. By the 
end of the 20th century, a sharp about-
face had taken place; race was divorced 
from biology or genetics as a qualifying 
characteristic of distinction.1 Today, 
race remains an organizing principle 
in social realms, a fascinating topic 
for anthropologic exploration into 
political, social, and psychological 
processes.1

However, with recent advances in 
genetics and molecular biology, the 
issue of race and its intersection with biology has returned. 
The human genome was sequenced in 1995, revealing the 
fact that all humans share 99.9% of their genetic code. Yet 
instead of establishing a tabula rasa whereby the overwhelm-
ing sameness of humanity nullified biological taxonomies, 
the focus of researchers turned almost immediately to the 
0.1% difference.2 There are 2 to 3 million nucleotide base 
pairs contained within that 0.1% of variation, but there are 

30 million potential sites of genomic change or base pair sub-
stitution. Analyzing the distribution and frequency of Single 
Nucleotide Polymorphisms (SNPs) across the entire genome 
or haplotypes (blocks of DNA) represents the foundation 
of comparative genomics.2 The hope and justification for 
research in comparative genomics is that it will facilitate more 
effective disease diagnosis and treatment by linking physical 
traits to their genetic source. Excitement over innovation in 
gene sequencing techniques has led to alluring but premature 
promises of personalized and/or individualized medicine.3 

Pharmacogenomics, the study of how genes influence 
a person’s response to a given drug, is the first step towards 
personalized medicine.3 The basic premise of pharmacoge-
nomics research is that drugs vary in their effectiveness due 
to interaction with individual genetic profiles.4 Once the 
complex relationship between genome and drug metabolism, 
distribution, and removal is clarified, targeted best-fit treat-
ments can be engineered. There are many additional environ-
mental variables associated with drug response, but pharma-
cogenomics is concerned with developing genetic tests to pre-
dict a person’s response to a particular drug.3 At this point, 
due to a combination of economic and technical constraints, 
genetic research operates largely at the population level rather 

than the individual level.5 In other 
words, investigating the genetic 
basis of complex diseases requires 
researchers to use populations in a 
comparative approach: searching 
for genotypic variations and mark-
ers between groups.2,6 Determining 
which groups to study and how 
to separate one population from 
another has inevitably led scien-
tists back to race as a method of 
segregation.3 

The most common refrain in 
anthropological literature is that 
researchers view race as merely 
an interim strategy; eventually, 
populations will no longer be the 

necessary unit for studying human variation because genetic 
sequencing techniques will have advanced to the degree that 
individuals can be used instead.3 In the meantime, mak-
ing the comparisons between groups which are essential 
for pharmacogenomics entails segregating people and their 
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perfectly true that underserved and impoverished communi-
ties deserve the same attention and access to health services 
as the more privileged do. It is also true that the communities 
which require the most help are often made up of ethnic and 
racial minorities. The trouble comes when health disparities 
are investigated along racial lines but the influence of non-
biological factors is ignored. Pharmacogenomics practiced 
under these conditions has the potential to reinforce notions 
about the inherent inferiority and vulnerability to disease of 
minority groups.3 

The following is a concrete example of pharmacoge-
nomics in an attempt to localize the preceding discussion on 
race and genetics. Addiction medicine presents a fascinat-
ing opportunity to investigate the role of genetic variation 
on pharmacokinetics, the body’s metabolism of drugs, and 
pharmacodynamics, the body’s reaction to drugs.10 Research 
has shown that genetic variants can be linked to drug-related 

behaviors and drug dependence.10  
Heritability of key genotypes associ-
ated with addiction hovers around 50 
percent.10 The effects of genetic vari-
ants can be limited to an increased risk 
for dependence on a single drug, or 
they can contribute to a broader fam-
ily-based susceptibility.10 The ultimate 
goal of pharmacogenomics in the 
arena of substance abuse is to deter-
mine the most effective treatment plan 
for individual addicts based on their 
genetic profiles.4 

The nicotine-metabolizing enzyme 
CYP2A6 is responsible for converting 
nicotine into cotinine, rendering the 
stimulant inactive.10 The rate at which 

nicotine is transformed into cotinine and expelled from the 
body’s cells depends on an individual’s genotypic variant of 
CYP2A6.10 This has repercussions when it comes to an indi-
vidual’s risk of dependence, rate of progression to addic-
tion, and cessation rates; lowered enzymatic activity leads to 
a decreased exposure to nicotine over time and a less severe 
dependence.10 Individuals with a CYP2D6 genotype appear to 
have pharmacogenetic protection against opiates thanks to a 
malfunctioning enzyme preventing the initial metabolism.10 
A shortened variant of SLC6A4 results in dysfunctional sero-
tonin reuptake and is associated with heroin dependence as 
well as aggression and impulsiveness.10 Knowledge of these 
innate predispositions would be of invaluable assistance to 
physicians during treatment or, potentially, prevention.

However, addiction is a complex disorder with many 
contributing factors. Genetics may increase an individual’s 
vulnerability to dependence, but environmental, social, and 
structural conditions set the stage for abuse.4 Socioeconomic 
status, vicinity and ease of access to drugs, strength of familial 
and community support systems, and availability and afford-
ability of treatment all play important roles in the processes 
of beginning and ending substance abuse. By focusing exclu-
sively on the biological factors involved in addiction, pharma-
cogenomics misses some of the most significant underlying 

DNA. The United States government has institutionalized this 
practice within legislation for biomedical research policies.7 
In 1995, the National Institute of Health (NIH) stipulated 
that in order to receive government funding clinical trials 
must demonstrate equal inclusion of women and members of 
racial and ethnic minorities as study subjects.7 Beginning that 
same year, the Food and Drug Administration (FDA) began 
to encourage drug manufactures to supply safety and efficacy 
data by age, gender, race, and ethnicity.7 The Office of Man-
agement and Budget (OMB), responsible for specifying these 
administrative racial and ethnic categories, chose to borrow 
those already in use in the U.S. Census.8 Ironically, these for-
mal policies were intended to address and repair issues of 
racism and sexism within biomedical research. Instead, cat-
egories intended for social analysis have been “imported into 
genetic studies as gross proxy measures to control for under-
lying difference.”3,8 

Duana Fullwiley documents the 
everyday laboratory usage of racial 
categories: the selection of subjects, 
the collection of DNA, and the label-
ing of samples for storage.6 Despite 
their unquestioning acceptance of 
sorting techniques dictated by race, 
very few researchers could define 
race or its relationship to genetics.6 
Race is a value-laden amalgamation 
of ethnicity, ancestry, culture, phe-
notypic traits, socioeconomic status; 
the list goes on. Debates over which 
measures of race are valid abound.8 
When racial categories are self-iden-
tified, as they are on all American 
medical and governmental forms, 
the potential for confusion grows. 
If a researcher’s inclusion criteria includes history of Afri-
can descent, and she chooses self-reported African American 
samples, the admixtures contained therein could invalidate 
any conclusions relative to geographic ancestry. It is essen-
tial to note the confounding effect that the inclusion of racial 
variables can have on the results of genetic research. Making 
societal descriptors of race a fundamental part of research 
design and hypothesis building, as well as organization and 
storage of DNA, guarantees that the conclusions of such stud-
ies will reflect those variables.3,9 Genetic epidemiological data 
is being constructed based on potentially irrelevant genetic 
variants shared by socially defined racial groups.8 This phe-
nomenon has been called the molecularization, or geneticiza-
tion, of race.2 

Issue of health disparities in the United States present 
another perspective on the use of racial variables in medicine. 
Unfortunately, the disparity gap readily maps onto American 
census categories of race.8 The persistence of health dispari-
ties along racial lines has been offered as a moral justifica-
tion for the use of racial variables in pharmacogenomics.3 
The antihypertensive drug BiDil was hailed by many as a mat-
ter of racial justice, one act of redemption in biomedicine’s 
legacy of neglect and abuse towards African Americans.3 It is 
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determinants of health disparities.8 Public health studies on 
substance abuse in the United States have rigorously docu-
mented the treatment gap between whites and racial/ethnic 
minorities.4 Furthermore, substance abuse and addiction 
are highly stigmatized behaviors in the United States.4 It is 
eminently possible that discrimination against minorities 
and the stigmatization of addiction are mutually reinforc-
ing. The intersection of racial difference with vulnerability 
to substance abuse reinforces “a long and painful history of 
comparative racial history in the U.S.”4

The arguments for including racial categories in phar-
macogenomics — especially the practical need to construct 
populations with which to make comparisons about allelic 
frequencies — are far outweighed by the arguments against. 
Without a proper definition of race, we cannot confidently or 
consistently segregate the population in that way, nor  can we 
adequately determine any possible associations between race 
and biology. Health disparities may be easily mapped along 
racial lines, but that occurrence has just as much of a basis 
in shared environment and social conditions as in genetics 
or biology. Pharmacogenomics and the progress towards tar-
geted treatments for disease is an essential part of modern 
medical innovation. In order to move forward, the frame-
work of race currently binding genetic research to socially 
determined categories should be restructured and perhaps 
removed. 
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ORIGINAL ARTICLE

Got rBGH?
Consumers Condemn the Use of Growth Hormones 
in Milk Production

Next time you pour yourself a cool cup of milk, take 
pause before putting the glass to your lips. With each sip, you 
could be risking the integrity of your health if the cow that 
produced the milk in your cup was treated with recombinant 
bovine growth hormone, or rBGH. In an America whose 
growing approval of the organic movement and increasing 
awareness of what we are consuming reflects our concern 
for the sanctity and purity of foods we consume, the alleged 
implications of rBGH are becoming more important. The 
safety of rBGH remains controversial and hotly contested 
today, despite the fact that rBGH has been used on farms for 
nearly two decades. In spite of FDA approval of the hormone 
in 1993, studies link rBGH to various deleterious health 
effects in both cows and humans, including an increased 
risk to humans of developing certain cancers. The public’s 
response, which has been to largely reject the hormone and 
switch to hormone-free or organic dairy products, is in line 
with what anthropologist Mary Douglas would expect in 
light of the increased risk associ-
ated with the food.

Recombinant bovine growth 
hormone is an artificially syn-
thesized hormone designed 
to increase milk production 
in dairy cows. Recombinant 
bovine growth hormone supple-
ments the effects of somatotro-
pin, which is a natural bovine 
growth hormone produced in 
the cows’ pituitary gland. When 
released, somatotropin serves to 
increase growth in younger cows 
and encourage lactation in dairy 
cows. Injecting a dairy cow with 
rBGH bolsters further lactation, 
boosting milk production to 
rates of about 10-15% more than 
that of an untreated cow.1 Techni-
cally, the growth hormone stimulates the mammary gland to 
increase its uptake of nutrients necessary to lactate, thereby 
increasing milk production.2 Recombinant boving growth 
hormone was engineered by a company called Monsanto, 
marketed under the brand name Posilac, and approved for 
sale by the US Food and Drug Administration in 1993.3

Since its approval, milk from rBGH-treated dairy cows 
has found its way into not only the milk purchased in stores, 
but also into other dairy products including yogurt, cheese, 

and ice cream. Each week, tens of thousands of dairy cows 
in the US receive rBGH treatment, and although Monsanto 
has worked to get rBGH approved in places like Canada, the 
European Union, and Australia, the United States remains 
the only country to approve the use of the hormone within 
its borders.3 To date, about 17% of dairy cows in the United 
States are treated with rBGH,1 but this number likely under-
states the proportion of treated dairy products in the US 
because milk that comes from multiple dairies ends up being 
mixed together during processing.4

In 2006, Monsanto claimed that Posilac and the rBGH 
technology “enhance milk production and… help dairy pro-
ducers improve the efficiency and profitability of their opera-
tions”.5 The company reinforced the safety of its product 
multiple times and further promoted the product by assert-
ing that cows that receive an rBGH injection increase their 
milk production by 10 lb. on average.5 Although the Posilac 
division of Monsanto was sold to Eli Lilly and Company in 

2008, much of the discourse on 
rBGH continues to be linked to 
Monsanto because it was the com-
pany that originally engineered 
and promoted the product.1

When recombinant bovine 
growth hormone was first 
approved by the FDA in 1993, its 
approval was primarily contingent 
on one study of the hormone done 
by Monsanto, which was never 
published.6 The FDA approved the 
product and, through this action, 
implicitly expressed its agreement 
with Monsanto that “because the 
hormone does not accumulate in 
cows’ bodies, there’s no difference 
between treated and untreated 
milk”.4 The Monsanto study, 
which observed the effects of 

rBGH injections into and oral ingestion by rats over a 90 day 
period,6 is the basis for Monsanto’s assertion that “‘there are 
no food safety or health concerns related to [rBGH] residues 
in products such as milk and meat from treated animals’”.4

Since approving the hormone, the FDA has suffered from 
rather extensive criticism by consumers, scientists, and even 

Author Contact: Jacquelyn Kercheval is a senior at Tufts University. 
Address correspondence to Jacquelyn.Kercheval@tufts.edu.

 Jacquelyn Kercheval

“The public’s response, 
which has been to largely re-
ject the hormone and switch 
to hormone-free or organic 

dairy products, is in line 
with what anthropologist 

Mary Douglas would expect 
in light of the increased risk 

associated with the food.”



36 TuftScope  ⏐ Fall 2013 • Volume 13, Issue I

tumor formation. Additionally, IGF-I and its family members 
tend to interact with other substances which appear to impact 
the development of cancer.11 One study revealed that the risk 
of developing breast cancer increases 7-fold for women with 
higher levels of IGF-I in their system, and another study dem-
onstrated a four-fold increase in prostate cancer among men 
with elevated levels of the growth factor.12, 4 The correlation 

between IGF-I and cancer is so 
strong that increased levels of 
IGF-I are considered the stron-
gest risk factor of developing 
prostate cancer besides a family 
history.13 In addition to the rela-
tionship between IGF-I and can-
cer, other potentially carcino-
genic effects of rBGH were also 
seen in the development of cysts 
on the thyroids of some of the 
male rats in Monsanto’s study, 
a finding that Health Canada 

(Canada’s equivalent of the FDA) deemed important.6

One study by Schams and Karg demonstrated that “mean 
amounts of IGF-1 in the milk of [rGBH] treated cows were 
always higher than those found in the controls”.2 The FDA, 
obligated to respond to consumer concerns about the rela-
tionship between rBGH, IGF-I, and cancer, acknowledged 
that some studies demonstrated that the “treatment of dairy 
cows with rBGH produced a slight…increase in the average 
milk IGF-I concentration,” but the FDA proceeded to deem 
these findings statistically insignificant.7 The increased levels 
of IGF-I found in rBGH-treated milk are, according to the 
FDA, still within the normal range, and the FDA therefore 
denies any definitive correlation between rBGH and cancer.7

Cancer is perhaps the most well-known potential side 
effect of rBGH treatment of cows, but the food safety issue 
extends beyond just that. Various health effects have been 
noted in treated cows, and Monsanto has acknowledged that 
an additional side effect associated with rBGH is mastitis. 
Mastitis is a bacterial infection of the udder that increases the 
likelihood of the secretion of pus and blood into the milk. 
Many farmers are forced to augment the dosage of antibiotics 
they give to their cows as a result of the bacterial infection, 
and the combination of these factors can lead to milk which 
contains above average levels of pus, blood, and antibiotics. 
The FDA asserts that the pasteurization process should ade-
quately clean the milk of any contaminants, but the fear of a 
potentially inadequate cleaning process bears down heavily 
on consumers.1

The combination of a potential association of rBGH to 
cancer and the fear that our milk products are not as pure 
as they seem to be has resulted in a predominately negative 
view of rBGH by those who are exposed to the tainted milk 
(theoretically, the entire population of the United States). 
Even some farmers are beginning to use the hormone with 
caution or stop its use entirely, despite Monsanto’s assertion 
that they should benefit substantially from the increased pro-
ductivity of their dairy cows.  Although there was never an 
“outbreak” of tainted rBGH-treated milk as there has been 

some farmers. To support its 1993 decision to approve rBGH, 
the FDA has delved deeper into the controversy and has 
emerged even more confident that its original decision was 
the right one. The FDA continues to assert that bovine growth 
hormone is “biologically inactive” and that “rBGH is orally 
inactive” in humans.2 This does not, however, mean that the 
FDA refutes Monsanto’s claim that rBGH affects other ani-
mals’ growth; upon further inves-
tigation, the FDA acknowledges 
that the Monsanto study did in 
fact show that rats treated with 
rBGH grew to be larger than their 
untreated control counterparts. 
Although the FDA agrees that 
this physiological change was due 
to the presence of the hormone, 
an in-depth review of studies 
conducted in the 1950s reassures 
the public that “pituitary growth 
hormone preparations from ani-
mals were not effective in humans.”2 In another document, 
the FDA acknowledges that it is possible that rBGH might be 
absorbed into the bloodstream because of increased antibody 
production in rats injected with the hormone. However, the 
FDA then denies the possibility of any detrimental effects 
due to this possible absorption  by reaffirming that “the daily 
amount of rBGH needed to result in systemic antibody levels 
is orders of magnitude above that which could reasonably be 
expected to be consumed [by humans] on a daily basis”.7

Another study by Groenewegen et al. reviewed by the FDA 
revealed that there are no significant differences between lev-
els of bovine growth hormone in the milk of rBGH-treated 
cows and the milk of non-treated cows.20 Regardless of these 
findings, as the FDA study notes, “at least 90% of rBGH activ-
ity is destroyed upon pasteurization of milk,” so any hormone 
present in treated milk should be destroyed prior to consump-
tion anyway, rendering worries about the possible effects of 
absorption obsolete.2

Although many of the FDA’s claims about hormone 
levels in milk appear to be well-supported and legitimate, 
another food safety problem that concerns most consum-
ers is the possibility of an increased risk of cancer associated 
with rBGH-treated milk. Data show that substantially higher 
levels of Insulin-like Growth Factor I (IGF-I) are present in 
milk products from cows treated with rBGH, and studies 
allege that IGF-I levels in the milk can increase by as much as 
40-1000% as a result of the hormone.4,8 Insulin-like Growth 
Factor I is a growth factor which resembles insulin, and the 
protein that it encodes for is involved in growth and develop-
ment.9 IGF-I is the same in both cows and humans,10 so the 
increased prevalence of the growth factor in the milk should 
allegedly increase the prevalence of IGF-I in the humans who 
are consuming the milk as well. 

Evidence is growing that demonstrates a correlation 
between higher levels of IGF-I in humans and an increased 
risk of developing cancers of the prostate, breast, colorectum, 
and lung. IGF-I fuels cell proliferation and impedes apopto-
sis, a combination of factors which has been shown to lead to 

“Cancer is perhaps the most 
well-known potential side 

effect of rBGH treatment of 
cows, but the food safety is-

sue extends beyond just that.”
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with other food safety issues (such as salmonella and E. coli), 
a brief study of the media presents an interesting discourse 
on the hormone.

In this 21st century context, any milk or dairy consumer 
interested in finding out more about the effects of rBGH would 
most likely turn first to Google. A Google image search of the 
term “rBGH” immediately enters the average American into 
the rBGH discourse. The very first image on the page alone 
is enough to turn consumers against the growth hormone. It 
depicts a cartoon cow whose extremely oversized body is fur-
ther distorted by its protruding 
tongue and the replacement of 
the cow’s normally amorphous 
black patches with bold dollar 
signs. The cow is being injected 
with an exaggeratedly large nee-
dle labeled “rBGH”.14 This image 
comes from a website which is 
reminiscent of Tumblr in that 
it encourages web browsers to 
comment on and share its con-
tent with others. Other images 
on the Google search page offer 
different types of commentary: 
some portray Monsanto as a 
greedy firm not worried about 
human health, others depict 
cows with mastitis, and still oth-
ers remind consumers that we 
cannot be sure what is in our 
milk. Although they approach the rBGH controversy from 
slightly different angles, a quick peruse of all of the images on 
the first page of the Google search shows solely negative depic-
tions of the hormone. Not once does an image appear which is 
in favor of Monsanto’s creation.15

Checking other sources of media reveals a similar pattern. 
Prominent US newspapers, including the New York Times and 
USA Today, have published stories warning consumers of the 
dangers and unknown consequences of milk from rBGH-
treated cows. One New York Times article’s headline asked 
consumers “Which Cows Do You Trust?” and the article offers 
a short list of which dairy farms are using the hormone and 
which are not, revealing to consumers whether their milk is 
treated. One farmer who does not treat his cows even equates 
the growth hormone to human steroids. The article acknowl-
edges two trends: the first is that the controversy surrounding 
rBGH remains strong among both producers and consum-
ers, and the second is that consumer preferences are shifting 
away from conventional milk towards milk which is explicitly 
labeled “rBGH-free”.16 

A USA Today article is even more blatant about the public’s 
view of the hormone, immediately warning consumers about 
rBGH in its title, “Synthetic hormone cut from dairy; Consum-
ers don’t want rbST in their products”.17 This article reveals that 
another player (in the form of retailers) has entered into the 
rBGH discourse, as many retailers are pledging to only sell milk 
from cows which have not been treated with the hormone. 
Among these retailers are Starbucks, Dannon, General Mills, 

and Wal-Mart, which sells about 20% of the milk in the United 
States.21 Retailers quoted in the article explain that the main 
driver for their choice to sell only hormone-free milk products 
was that “consumers are expressing a preference for milk from 
cows not treated with rbST.”17

The combination of expert opinions, newspaper articles, 
and the average Google search has created a media atmo-
sphere that portrays the rBGH controversy as a conflict 
between the average milk drinker, who is worried about his 
or her health, and the farm industry and manufacturers of 

rBGH, who are interested in 
making profits. This type of 
conflict is certainly not new 
in the capitalist United States, 
and Americans are expressing 
their discontent with “profit-
mongers” like Monsanto and 
Eli Lilly by doing what we have 
always done — rebelling. One 
1996 poll found that “94 per-
cent of Americans said they 
wanted mandatory labeling 
of rBGH, and 74 percent of 
Americans believe that this is 
a dangerous drug”.4 Websites 
are encouraging consumers to 
lobby their state governments 
to require milk to be labeled, 
and studies show that con-
sumers are responding to the 

rBGH food crisis by switching to brands that are labeled as 
“hormone-free” or “organic,” despite their more expensive 
prices. Purchases of organic milk have increased substantially 
since the FDA approval of rBGH in 1993. The years 1994 and 
1995 saw a 150% increase in organic milk consumption, and 
growth in that market has continued since then.4

What is interesting about this overwhelmingly negative 
reaction to the growth hormone is that not only has rBGH 
never resulted in a food safety “outbreak” of cases, but it is 
also fully supported by the FDA. In general, FDA-endorsed 
food items tend to be consumed without hesitation, and we 
will sometimes even look for the FDA’s stamp of approval on 
our food to further justify its consumption. Rationally-speak-
ing, therefore, consumers should see no difference between 
rBGH-treated milk and untreated milk, but it is quite clear 
that people perceive rBGH to be associated with substantial 
risk. Prominent anthropologist Mary Douglas offers com-
mentary on both purity and risk through her hierarchical 
conception of society. She views risk in the context of cul-
ture, as demonstrated through her development of the Cul-
tural Theory of Risk, and she asserts that food can be used to 
describe a sort of social hierarchy. Further analysis of rBGH 
as a risk to society through this anthropological paradigm can 
aptly explain the irrational consumer response to rBGH.18 

The magnitude of a risk is calculated by people’s per-
ceived susceptibility to being impacted by the risk and the 
severity of the consequences of the risk itself. In the case of 
rBGH, current discourse would imply that although it may 

“The combination of expert 
opinions, newspaper articles, 

and the average Google 
search has created a media 

atmosphere that portrays the 
rBGH controversy as a conflict 

between the average milk 
drinker...and the farm industry 
and manufacturers of rBGH.”
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have some negative consequences to human health, there 
really is not enough evidence out there to suggest a causal 
relationship between the hormone and human sickness. 
Rationally, therefore, people should not be terribly worried 
about the “purity” of their milk. However, it is made clear by 
the public’s response to learning about rBGH that rationality 
does not necessarily play a huge role here. The public’s per-
ception of the risk associated with rBGH is much higher than 
the suggested scientific risk, and this is because people believe 
themselves to be vulnerable to exposure to the hormone and 
are fearful of the potentially detrimental consequences. 

Douglas’ general explanation of a social hierarchy of food 
involves the concept of “us” vs. “them”: people choose what 
foods to eat because they want to be viewed as one thing and 
not another.19  However, in the case of a food safety issue like 
rBGH, traditional class lines are distorted.  Regardless of one’s 
social standing, he or she does not want to be grouped with 
those in the social hierarchy who have contracted a food-
borne illness, the “them” contingent. This is why society’s 
response to the perceived risk of rBGH was so convincing; the 
possibility of eating a food that relegates one to the “them” 
category is so strong that individuals choose to eschew that 
food item at any cost.

The trend towards organics as a response to rBGH is inter-
esting to consider anthropologically as well. Now that consum-
ers have chosen to group themselves into the “us” category to 
avoid the “them” category of rBGH-treated milk drinkers, a 
sub-hierarchy must develop to reorganize society. People are 
not just switching to “hormone-free” milk as a result — some 
are taking things a step further by becoming organic milk 
drinkers. The stratification of classes therefore begins again on 
the basis of who can afford to purchase the organic milk, and 
the organic drinkers are therefore able to label themselves as 
different from the “them” of the non-organic drinkers.

Recombinant bovine growth hormone was designed to 
boost the productivity and economic success of the farmers 
who used it, but Mary Douglas’ interpretation of the role of 
risk and purity in society shows why consumers have rejected 
rBGH. The hormone’s associations with cancer and milk con-
tamination have caused the media to take a predominately neg-
ative view of rBGH, and consumers do not want to be viewed 
as part of the contingent within society that drinks milk tainted 
with rBGH. Not only do people fear the risks associated with 
the hormone, but they also prefer the label of “organic milk 
drinkers” because they feel that it elevates their status within 
the social hierarchy. As support for the anti-rBGH movement 
grows, more and more people will continue to reject the hor-
mone in pursuit of the “us” title of hormone-free, organic 
milk drinkers, and the availability of hormone-treated milk in 
supermarkets may begin to plummet as a result.
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“I am more than my physical body.” This quote from 
Proof of Heaven succinctly captures the message Dr. Eben 
Alexander attempts to convey in his aforementioned auto-
biographical book. On the surface, this book recounts the 
case of the author, a well-trained and educated neurosur-
geon, who contracts E. coli menin-
gitis. This disease ravages his body 
and neocortex, and subdues him 
into a coma for seven days. Dur-
ing his weeklong coma, he experi-
ences extremely vivid visual and 
auditory episodes in a so-called 
“upper realm,” which is most akin 
to heaven. This book is Alexander’s 
attempt to force fellow scientists and 
readers to open their minds to the 
possibility that our consciousness 
is present outside of our “earthly” 
bodies. Proof of Heaven also touches 
upon the idea of isolation and how 
one is never completely alone.

Before dissecting Alexander’s 
near death experience any further, 
it is important to understand near 
death experiences at a deeper level. 
According to Alexander, near death 
experiences are surprisingly com-
mon, and many of these experi-
ences have similar features, such 
as speaking with deceased loved 
ones, strong feelings of peace and 
understanding of the universe, and 
an altered state of consciousness. While near death experi-
ences are quite common, they are still misunderstood and 
are received with incredulity by many. 

This book evoked a number of strong emotions within 
me. The most overwhelming feeling I experienced was one 
of sheer awe. Essentially, I was mesmerized by the fact that 
this man, who had an incredibly rare disease and was in 
an incredibly critical condition, had survived to write this 
book. In Appendix A of the book, an infectious disease 
specialist by the name of Scott Wade tells us that this type 
of meningitis is only contracted by one in 10 million U.S. 
adults annually, and the likelihood is even lower for some-
one in Alexander’s case, who has no previous head trauma 
or neurosurgery. The survival rate for this disease is between 
20-60%, and a patient presenting in the emergency room 
with intense seizures and severe neurological decline, as Dr. 
Alexander had, was subject to a rate of less than 10%. By 
the sixth day of his coma, this survival rate had fallen to 

less than three percent. In my opinion, it is nothing short of 
extraordinary that Alexander recovered mentally to a level 
where he can write this book and even recall most of his 
neurosurgical training. 

As I read on and moved past my initial astonishment 
with Alexander’s recovery, I was 
overcome with a sense of cautious 
skepticism. My skepticism was 
based around the fact that all my 
scientific studies thus far in life have 
taught me that the brain dictates 
consciousness, and if one’s brain 
has stopped functioning, no level 
of consciousness can exist. How-
ever, reading through Alexander’s 
experiences of being self-aware and 
conscious in this alternate realm 
while his forebrain had stopped 
functioning made me question my 
preconceptions. Alexander mysti-
fies the reader with vibrant images 
of his soul existing in this ethereal 
realm surrounded by darkness but 
brimming with light simultane-
ously, and being overcome by a 
feeling of everlasting peace. He also 
accounts traveling high above the 
Earth, accompanied by a beautiful 
woman riding on the wings of but-
terfly, and being able to see villages 
and people limited to their “earthly 
conscious” below. Most frequently, 

Alexander narrates his visits to a region of this otherworldly 
realm called The Core, where he has conversations with The 
Creator and encounters what he calls The Gateway, presum-
ably to heaven. 

 Although I approached this book with a sustained 
suspicion about the idea of leaving one’s earthly body and 
existing elsewhere, I would be lying if I said this book did 
not pique my curiosity and force me to open my mind 
slightly. Alexander writes very sincerely about these experi-
ences and even goes so far as to refute many possible physi-
ological hypotheses that might explain these experiences 
as a hallucination. Most of these hypotheses employed an 
interaction of neurotransmitters or drugs with receptors 
in his neocortex; however, his neurological exams and CT 
scans showed that the bacteria had effectively disabled his 
entire neocortex. 

I did find two aspects of Alexander’s writing irking. Pri-
marily, his tone during the last few self-reflective chapters 

Proof of Heaven  
Book by Dr. Eben Alexander; Reviewed by Rohan Rao

BOOK REVIEW
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was a bit condescending. While I appreciate his attempt to 
express and share what he went through, he also seemed to 
imply multiple times that the fact that he was a neurosur-
geon validated his near death experience more than if he 
had been in another profession. Secondly, there were aspects 
of the narratives regarding his family that seemed doctored. 
For example, he writes that there was constant rainfall while 
he was in a coma, but the day he woke up, the rain ceased 
and his sister encountered a perfect rainbow as she pulled 
up to the hospital. It just seems a bit too coincidental and 
cliché to be genuine. 

As mentioned earlier, the idea of isolation is touched 
on repeatedly throughout Proof of Heaven. After Alexan-
der receives word that his birth family refused contact with 
him, he falls into a downward spiral where loneliness per-
severes. However, throughout his travels in this alternative 
realm, he came to realize that he was always close to God, 
whether just in his thoughts or actually having an internal 
conversation with Him. Alexander’s family mirrored this 
back in the “earthly realm”. His wife, sisters, mother, and son 
would make sure he was never alone at the hospital, and 
even friends and distant relatives would make sure to keep 
in touch, provide any support they could, and most impor-
tantly, never lose hope. The narratives of his experience with 
God and what his family endured for him is a testament to 
Alexander’s true point, that one is never fully alone.  

As a whole, Proof of Heaven has a multi-faceted appeal. 
For those interested in science and medicine, it details a very 
rare case of a fatal infectious disease. For those interested in 
exploring the possibility of consciousness outside of what 
we experience on Earth, it vividly describes a man’s experi-
ences in a distorted state of consciousness and his encoun-
ter of God. Finally, it is a heart-warming story of a family 
banding together to support a loved one in his time of need. 
Although Proof of Heaven does raise several controversial 
ideas and tries to verify the existence of a god, it is a worth-
while read that forces readers to open their minds, even if it 
is marginally, to the possibility of there being more in the 
world than just what we experience in our day-to-day lives. 

Reviewed Book Information
Proof of Heaven, Dr. Eben Alexander, Simon & Schuster

RESEARCH HIGHLIGHTS: 

Dietary Iron Supplements May Not In-
crease Risk of Malaria in Ghanaian 
Children

Caroline Russell-Troutman

A study suggesting that iron supplements do not 
increase malaria incidences in Ghanaian children was 
recently published in the Journal of the American Medical 
Association using data collected in 2010. Previous studies 
have suggested that children living in areas with high rates 
of malaria are more susceptible to the disease if they take 
iron supplements. The recent study tested this hypoth-
esis by observing incidences of malaria in two randomly 
assigned groups of children – one receiving MNP (micro-
nutrient powder) containing iron supplements and one 
receiving MNP without iron supplements. 

1,958 children aged 6 to 35 months living in central 
Ghana participated in the study. Only children who had 
not recently taken iron supplements, who did not have a 
chronic illness, and who were not severely anemic partici-
pated. All children received bed-nets treated with insecti-
cide to protect against mosquito bites and were given MNP 
for five months, then were further observed for one month. 
Children who became feverish were tested and treated for 
malaria. 

The data collected in this study initially showed lower 
rates of malaria in children taking iron supplements, but 
the differences in malaria rates for the two groups were 
shown to be insignificant after the data was adjusted 
for error. The results thus showed no clear correlation 
between taking iron supplements and risk of malaria in 
Ghanaian children. Researchers added that this study only 
considered cases where malaria treatment and prevention 
were readily available, so these results may not be accurate 
in other cases. 

This study is important for countries like Ghana where 
malaria and iron deficiencies are both prevalent. The prac-
tice of providing iron supplements to counter anemia has 
been limited in Ghana due to the worry that these supple-
ments will increase incidences of malaria, but the results of 
this study show that this worry may be unfounded under 
circumstances where effective malaria treatment is avail-
able. More research must be conducted to refute any link 
between iron supplements and malaria risk. For now the 
results of this study support new opinions about heath 
policy in countries like Ghana, as the World Health Orga-
nization recently recommended that iron supplements be 
provided in regions where malaria prevention and treat-
ment are implemented.  

JAMA. 2013. 310(9): 938-947
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Critical Condition, a documentary by Roger Weisberg, 
illuminates the issues surrounding healthcare’s quality, cost, 
and accessibility. The film elucidates the daily struggles of 
four hard-working, uninsured citizens in order to subject 
the audience to a more humanistic view of healthcare policy. 
Although the nature of their conditions pose idiosyncrasies, 
the protagonists endure the same challenges: the coupled ter-
mination of employment and insurance, denial of coverage 
on the basis of pre-existing conditions, 
lack of access to preventative care, and 
inadequate chronic care/pharmaceuti-
cal affordability. 

The film emphasizes that Hector 
Cardenas, Joe Stornaiuolo, Karen Dove, 
and Carlos Benitez are economically 
productive American citizens before 
they contract their ailments. Carde-
nas works as a warehouse manager 
before contracting gangrene. Though 
the prescribed four-month recupera-
tion period could salvage his foot, it 
would cost him his job — and, conse-
quently, his insurance. Despite under-
going amputation, post-surgical com-
plications leave him unable to return 
to work anyway. Cardenas eventually 
acquires a prosthesis, is able to return 
to work, and becomes insured. Yet 
when his prosthesis becomes outdated, 
insurance denies coverage to replace it, 
condemning it as a pre-existing condi-
tion; they retroactively cancel his plan.

 Similarly, Joe Stornaiulo becomes 
unemployed and uninsured after being diagnosed with liver 
disease. Karen Dove, an apartment manager, loses her job and 
insurance when chronic pulmonary disease hinders her abil-
ity to climb stairs. Carlos Benitez, however, opts out of health 
insurance due to the high premium and the rising cost of rais-
ing a family.

The film asserts that the medical and emotional conflicts 
emerged due to job/insurance loss. The film indirectly tar-
gets The Consolidated Omnibus Budget Reconciliation Act. 
Under this act, workers can retain the same insurance cover-
age that they  had while employed only if they pay the entire 
premium (no cost-sharing). With all four subjects nearing the 
poverty level and battling chronic conditions, paying the pre-
mium is not feasible for them.

Concurrently, Joe and Dale Stornaiuolo do not qualify 
for Medicaid since they do not “fit” categorically (they are 
childless). They are also too young for Medicare, and nearly 

bankrupt. Karen Dove finally qualifies for Medicaid after 
her hysterectomy, but loses it when she qualifies for disabil-
ity benefits from Social Security and has a two-year period 
before reactivation. The problem in both cases is that the cur-
rent social programs have gaps, leaving many uninsured. Even 
though Medicare/Medicaid are public options, they still view 
paying for care as a loss, and since Medicaid is state-regulated, 
incidence of scrutiny is intensified. Thus, there is categorical 

complexity within individual pay-
ers within a multi-payer system.

Perhaps the most emotion-
ally provoking account is of Karen 
Dove, who personifies the hazards 
that develop from a lack of medi-
cal attention. Although she suffers 
from pulmonary and stomach pain 
for months, she goes untreated 
because doctors would not per-
form expensive diagnostic tests 
(despite suspecting her underlying 
condition). By the time the Ameri-
can Cancer Society provides assis-
tance, her cancer has progressed to 
stage 3 C. Lack of access to preven-
tative medicine costs her not only 
financially, in terms of six chemo-
therapy treatments, but it eventu-
ally also costs her her life. In this 
scenario, lack of insurance serves 
as a gatekeeper to preventative 
care. Ironically, many detest HMOs 
and the gate-keeping role of PCPS, 
when in fact our current system is 

plagued with even more barriers.
Although the patients are the easily identifiable protago-

nists, the identities of the antagonists are less straightforward. 
Benitez’s spouse exclaims, “We always think that the US has 
the best doctors and best technology, but in this case it is just 
the opposite.” She initially finds physicians at fault. Her per-
spective changes after Benitez is gratuitously treated at UCLA. 
Unfortunately, charitable acts for the uninsured are uncom-
mon. However, by demonstrating her two conflicting per-
spectives, the film gains credibility in terms of reducing the 
biases in allocating blame. Still, physicians are characterized 
as helpless with their priorities mandated by the antagonistic 
structure of a system that places too much power in the hands 
of insurance corporations.

The film blames the problems with healthcare on lack of 
insurance. Health insurance is depicted as the solution rather 
than as the problem. In fact, moral hazard is never questioned, 
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a bias hidden beneath layers of pathological appeals from the 
protagonists. The enduring assumption is that if the protago-
nists had insurance, they would be cured. 

Furthermore, guaranteed coverage would prevent denial 
of coverage for pre-existing conditions, but an individual 
mandate must also accompany guaranteed issue. As afore-
mentioned, Benitez actively opts out of his policy, citing 
familial obligations. By seeking medical coverage when he 
gets sick, Benetiz exemplifies adverse selection.

Fragmented as the multi payer system is, insurance dually 
functions as a problem and a solution. Though many criticize 
the Affordable Care Act (ACA) for not directly targeting the 
larger parts of the system, individual plans/policies must be 
reformed first. Many agree that the ACA enhances complexity, 
but individual mandate and guaranteed issue, as mandated 
by the act, would have reduced the problems encountered 
by the families in Critical Condition. Medicaid expansion to 
cover all adults also would have lessened the financial burden 
on all individuals (even though expansion is not guaranteed 
since it is still up to the states). Or, if the film subjects had 
sought to buy insurance in the individual market, they could 
have purchased insurance through exchanges, which pool 
more individuals together to limit price hikes due to adverse 
selection. Still, the ACA is meant to decrease the number of 
uninsured more than to restructure insurance programs or 
restructure the system, and the ACA’s move to expand the 
powers of nurses and other professionals to increase primary 
care (potentially aiding Karen Dove) still has many possible 
adverse results with regards to quality concerns.

What I found most enthralling was the assertion that we 
have indeed answered Reid’s “fundamental moral question.”  
The rhetoric of the film is highly emotional, embodying how 
policy affects the daily lives of the protagonists and their fam-
ilies. The humanistic approach reveals that Americans believe 
that they have a right to healthcare. The film morally obliges 
healthcare reform and predicts the inevitability of reform 
years before Obamacare’s passage. However, fifty million are 
still uninsured, another twenty-five million are underinsured, 
plans are too insulated, and pharmaceuticals are still cheaper 
abroad.

Author Contact: Stephanie Cohen is a sophomore at Tufts Univer-
sity. Address correspondence to Stephanie.Cohen@tufts.edu.

Interested in 

submitting to TuftScope?

Visit us at 

TuftScopeJournal.org 

for more information 

on our review process. 





 

Tuftscope
Mayer Campus Center
Mailbox #146
Tufts University
Medford, Massachusetts 02155
ISSN: 1534-7397 
Website: www.tuftscopejournal.org
Weblog: www.tuftscope.blogspot.com
Email: TuftScope@gmail.com


