
Fall 2015 Volume 15, Issue I

tuftscope
The Interdisciplinary Journal of

Health, Ethics, and Policy

An inside look at Tufts Dining

Should you drink whole or skim milk?

an interview with the Dean of Tufts Nutrition



 Fall 2015 • Volume 15, Issue I⏐  TuftScope 3

JOURNAL HISTORY
Since 2001, TuftScope: The Interdisciplinary Journal of Health, 
Ethics, & Policy has provided an academic forum for discus-
sion of pertinent healthcare and biosocial issues in today’s 
world. The journal addresses different aspects of healthcare, 
bioethics, public health, policy, and active citizenship. It is 
operated and edited by undergraduate students of Tufts 
University and is advised by an Editorial Board composed of 
Tufts undergraduates and faculty. Today the journal is one of 
the few peer-reviewed, undergraduate-published journals in 
the country. 

PUBLISHER AND PRINTER
TuftScope is published by the TuftScope Journal organization 
at Tufts University. The journal is printed by Puritan Press, 
NH (http://www.puritanpress.com). 

COPYRIGHT TUFTSCOPE 2015
TuftScope is an open-access journal distributed under the 
terms of the Creative Commons Attribution License, which 
permits use, distribution, and reproduction in any medium, 
provided the original author and source are credited. The 
statements of authors within this journal do not reflect the 
views or opinions of TuftScope Journal or Tufts University.  

SUBMISSIONS INFORMATION
Submissions on health, ethics, and policy topics from 
students, faculty, and individuals are welcome. For more 
information please email TuftScope@gmail.com.

SUBSCRIPTIONS TO TUFTSCOPE
Subscriptions to the print edition of TuftScope may be 
obtained by emailing TuftScope@gmail.com.

COVER IMAGE

TuftScope is using the images under the terms of the Creative 
Commons licensing CC BY-NC-SA 2.0. Images provided by 
Flickr and compiled independently. The Flickr sources can 
be found at TuftScope.squarespace.com.

FUNDING
TuftScope is funded by grants from the Tufts Community 
Union Senate.  

CONTACT US
Email: TuftScope@gmail.com
Website: TuftScope.squarespace.com
Address: Available on back cover.
ISSN: 1534-7397

EDITORIAL STAFF

Editor-in-Chief 
Evan Balmuth

Senior Editor
Caroline Russell-Troutman

Managing Editor  
Lushna Mehra

Senior Financial Officers 
Ravi Chinsky

Faculty Advisors 
Harry Bernheim, PhD

Frances Sze-Ling Chew, PhD
David Gute, PhD

Acquisitions Editor
Stephen DiMauro

 News & Analysis Editor
Samantha Fine

Research Highlights Editor
Lena Chatterjee

New Media Editor
Neeki Parsa

Executive Manuscript & Layout Editor
Tira Oskoui

Assistant Manuscript & Layout Editor
Dominic Kleinknecht

Copy Editors
Iqra Asghar

Michael Seleman

Staff
Katie Campbell
Catie Donlon
Kathryn Gibb
Steven Hefter

Hannah Heselton
Kanika Kamal
Palak Khanna

Fred Lu
Ted Midthun

Rebecca Moragne
Jessica Newfield
Rumzah Paracha

Deepa Patil
Akash Pillai

Isabel Smokelin
Julia Zubiago

INSIDE THIS ISSUE
TuftScope  ⏐   Fall 2015 • Volume 15 Issue I

LETTER FROM THE EDITOR 
Turning Inward, Reaching Outward...............................................5  
Evan Balmuth

NEWS BRIEFS
Selections from our online News Analysis Blog.............................6
TuftScope Staff

FEATURE INTERVIEW
A Discussion with Dr. Dariush Mozaffarian, Dean of the Tufts 
Friedman School of Nutrition Science and Policy..........................8
Lushna Mehra

OPPOSING VIEWPOINTS
What Milk Should You Be Drinking?............................................10
Lushna Mehra and Evan Balmuth

BOOK REVIEW
The Spirit Catches You and You Fall Down
Book by Anne Fadiman................................................................13
Neeki Parsa

INSIDE LOOK
Tufts Dining.................................................................................14
Tira Oskoui

INSIGHTS
A Brief History of the Human Mouth: Why Have Our Teeth 
Become Smaller?........................................................................16
Samantha Fine

Ethical Considerations of Organ Donation..........................18
Julia Zubiago

SCIENCE REPORT
The Biology Behind Nutritional Therapy as an Epilepsy 
Treatment...................................................................................21
Evan Balmuth

EDITORIALS
Evaluating the Implementation of Human Embryonic        
Gene modification...................................................................24
Hannah Heselton

Why Aren’t Female Athletes Eating?....................................26
Caroline Russell-Troutman



4 TuftScope  ⏐ Fall 2015 • Volume 15, Issue I  Fall 2015 • Volume 15, Issue I⏐  TuftScope 5

Visit TuftScope online at     
TuftScope.squarespace.com

for more articles, express release 
papers, and science news from our 

editors and contributors.

Recognizing the True Implications of Kenya’s GMO Ban....................................28
Stephen DiMauro

LOCAL RESEARCH SPOTLIGHT
The Schwarz Laboratory at the Boston Children’s Hospital................................31
Maxwell Hamilton

TUFTS RESEARCH SPOTLIGHT
Dr. Michael Romero: The Stress Response Through Generations........................34
Lena Chatterjee

ORIGINAL ARTICLES
HIV/AIDS in the Devadasis of Rural India...........................................................36
Palak Khanna

The Efficacy of Modern Delivery Systems for Cognitive
Behavioral Therapy.........................................................................................38
Deepa Patil

Infant Mortality in the United States: A Look at Progress
and Future Directions....................................................................................40 
Akash Pillai

Cover image: In this issue, TuftScope discusses a 
wide variety of topics, including the interactions 
between food and health.

Get published!
Contact us at

TuftScope@gmail.com

INSIDE THIS ISSUE

TuftScope  ⏐   Fall 2015 • Volume 15, Issue I

LETTER FROM THE EDITOR

Turning Inward, Reaching Outward
Dear Reader,

This Fall 2015 issue of TuftScope is the product of a rejuvenated new team of editors and writers. Pick-
ing up from where the incredible previous Editorial Board left off, our new team has started to change the 
journal’s dynamic – in this issue we take a new, inward perspective while reaching outward in new ways. 
Yet as always, we present an issue highlighting important topics in health, ethics, and policy today. 

Our cover, thanks to the work of our Senior Editor, Caroline Russell-Troutman, represents a sub-theme 
of the Fall 2015 issue: the interactions between food and human health. As our country faces several health 
crises related to diet, writers have contributed thoughtful pieces that examine the intertwined nature of 
nutrition and health. Stephen DiMauro discusses implications of a government policy banning GMOs; 
Lushna Mehra and I analyze the healthiness of whole milk versus skim milk from opposing viewpoints; 
Caroline Russell-Troutman examines societal factors behind eating dysfunction in female athletes. And 
we give thanks to Dr. Dariush Mozaffarian, Dean of the Tufts Friedman School of Nutrition Science and 
Policy, for discussing his work with our Managing Editor, Lushna Mehra.

In typical TuftScope fashion, this issue also examines a variety of other important topics outside the 
realm of nutrition. Hannah Heselton discusses the ethics of human embryonic gene modification; Palak 
Khanna examines an HIV/AIDS epidemic in India linked to sex work; Julia Zubiago assesses the ethics of 
organ donation in the United States.

This fall, however, TuftScope has started to look inward in new ways. Tira Oskoui investigates the inner 
workings of Tufts Dining and the availability of nutritious options on campus; Our Research Highlights 
Editor, Lena Chatterjee, discusses the work of Tufts biology professor Dr. Michael Romero in the field 
of vertebrate endocrinology. In addition, we have revamped the journal’s design thanks to the work of 
our Manuscript & Layout Editors, Tira Oskoui and Dominic Kleinknecht. Finally, we have moved to a 
new-and-improved website, featuring a stylish new blog and downloadable versions of prior issues (visit       
TuftScope.squarespace.com to see them).

Yet perhaps most exciting are the ways in which TuftScope has started to branch out this year. Off of the 
Tufts campus, Maxwell Hamilton from Boston University highlights the work of the Schwarz Laboratory 
at Children’s Hospital Boston, relating mitochondrial movement to neurological disease. And on the Tufts 
campus, the journal has been reaching out to students by leading regular bioethics discussions, on topics 
ranging from biological warfare to the insanity plea. We are hearing from a wide range of perspectives, 
students are actively discussing important dilemmas, and as a result we are able to feature the wide array 
of topics that are discussed in this Fall 2015 issue.

We give a big thanks to our staff and faculty advisors for all of their dedication and contributions to 
the journal, always raising the bar to new levels. We also express our gratitude to the researchers on and 
off the Tufts campus who have contributed their stories to our publication. If you are interested in joining 
our team and contributing to TuftScope for the Spring 2016 issue, please email us at TuftScope@gmail.com.

On behalf of the Editorial Board, I hope you enjoy the issue.

Sincerely,

Evan Balmuth
Editor-in-Chief
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NEWS BRIEFS

Selections from our online News Analysis Blog
Acquired by Samantha Fine, News & Analysis Editor

NIH Researchers Link Single Gene Variation 
to Obesity

 Kathryn Gibb

A study funded by the National Institutes of Health, led by 
Dr. Joan C. Han at the University of Tennessee Health 

Science Center, has found that variations in a single gene 
can affect one’s likelihood to become obese. A variation in 
the gene for the brain-derived neurotropic factor, BDNF, can 
result in decreased production of the BDNF protein that helps 
regulate appetite. These lower BDNF levels in the hypothala-
mus can affect eating and body weight. For example, higher 
levels of the BDNF protein can make a person feel full; Alter-
natively, low protein levels can lead to greater energy storage, 
thus resulting in weight gain. The study found that those with 
less BDNF protein had both a higher BMI and a higher body 
fat percentage compared to those with normal levels of the 
protein. This gene variation that causes less production of 
BDNF is more prevalent in African Americans and Hispanics 
than in non-Hispanic Caucasians. The study’s results are use-
ful in that they could help develop better strategies for com-
bating obesity. Researchers state that further studies should 
be done to conclude whether or not boosting BDNF levels is 
an appropriate strategy to target obesity.

Reading Glasses May Soon
Be Obsolete

Tira Oskoui

Asurgical procedure involving new artificial lens tech-
nology by postgraduate researcher Devesh Mistry of 

the University of Leeds could soon restore people’s ability 
to focus on close objects, potentially making reading glasses 
obsolete. The lenses would be made of liquid crystal, the same 
substance found in smartphones and television screens, and 
would be implanted into the cornea of the eye through a quick 
and simple surgery. Liquid crystal is a unique semi-solid, 
semi-liquid material that would be able to adjust automati-
cally to eye movement, effectively restoring long-sightedness 
in people whose natural lenses have lost this ability. Known 
as presbyopia, the condition disproportionately affects older 
people because as people age, the eye’s muscular lenses lose 
their flexibility and elasticity. If Mistry’s research remains 
on track, a liquid crystal lens surgery could soon become 
the more permanent solution to presbyopia. In addition to 
restoring long-sightedness, liquid crystal lenses could also 
help with cataracts, a condition involving the clouding of the 
eye’s lens. Mistry aims to have a prototype of the liquid crystal 
lens completed by the end of 2018 and hopes that it will be 
commonly used within a decade. 

Compulsive Texting Takes a Toll on Teenagers
Julia Zubiago

A recent study led by Kelly Lister-Landman found a nega-
tive correlation between excessive social media use and 

grades. In this study, compulsive texting was indicated by an 
inability to stop checking one’s phone, agitation when texting 
is interrupted, losing sleep because of texting, and lying about 
the amount of time one spends texting. While the girls in 
the study reported higher grades and greater engagement in 
school overall, 14% of female compulsive texters were C stu-
dents, while 4% of females who texted a normal amount were 
C students. Male compulsive texters reported that they were 
B students or better. Regardless of gender, this correlation 
between grades and texting shows that a negative relation-
ship may exist. Texting too much could cause poorer grades 
if students are not spending an adequate amount of time on 
schoolwork, while poor grades could cause an increase in tex-
ting if students reach out more to friends for support. Or, a 
third variable such as depression, anxiety, or substance abuse 
may drive both poor grades and compulsive texting. Yet given 
the correlational nature of these findings, no conclusions of 
causality can be made definitively.

The Science of Sleep: Localized Brain Control 
and the TRN Pathway 

Kanika Kamal

Neuroscientists at MIT have discovered a neural pathway 
that could revolutionize modern sleep medicine and 

anesthesia. Previously, it was thought that when one sleeps, 
the entire brain falls into an “everything off” state. However, 
new findings suggest that this is not the case. Instead, only 
small regions of the brain “turn off,” while the rest remain 
alert. The researchers at MIT discovered that this is due to 
a pathway that originates in the Thalamic Reticular Nucleus 
(TRN). The TRN send signals to the thalamus and the cor-
tex, thus stimulating release of the inhibitory neurotransmit-
ter GABA in specific brain regions. Small, oscillating brain 
waves can be observed in these localized areas, representing 
decreased arousal of the brain regions indicative of sleep. 
The TRN pathway could also be linked to the sensation of 
“zoning out” when sleep deprived. When one “zones out,” the 
TRN activates the circuit to decrease arousal in some parts 
of the brain, resulting in a sluggish feeling. With this new-
found information regarding the brain’s ability to locally 
control arousal and drowsiness, there are many implications 
for developing more naturally effective anesthetic and sleep-
inducing drugs. 

Researchers Hack Off-the-Shelf 3D Printer to 
Rebuild the Heart

Akash Pillai

The 3D printing revolution has created many new excit-
ing possibilities in medicine, including that of fabricating 

entirely new organs to use in organ transplants. The Regen-
erative Biomaterials and Therapeutics Group at Carnegie 
Mellon University, led by Dr. Adam Feinberg, recently pub-
lished a study in which they explained how they successfully 
3D-printed several model organs. The models included hearts, 
arteries, bones, and even brains. Conventional 3D printing 
techniques which print layer by layer use hard materials, such 
as metals and plastics. However, Feinberg’s team found a way 
to use soft materials such as collagen, fibrins, and alginates 
through the use of a novel method known as FRESH, or 
“Freeform Reversible Embedding of Suspended Hydrogels.” 
This technique ensures that the bio-printed organ does not 
fall apart, as it provides a “support gel” which can easily be 
melted away without damaging the organ. Furthermore, the 
group managed to accomplish all of this by using free open 
source software and off-the-shelf, $1,000 3D printers rather 
than expensive bio-printers that cost upwards of $100,000. 
Currently, the group is working toward growing heart tissue 
from a few heart cells by using a 3D-printed tissue scaffolding 
on which the cardiac muscle can form.

Scientists to Bypass Brain Damage by Re-
Encoding Memories

Dominic Kleinknecht

Scientists at the University of Southern California and 
the Wake Forest Baptist Medical Center have developed 

a device that can partially mimic the function of the hip-
pocampus, the memory station of the brain. This prosthe-
sis resembles the connection between short-term and long-
term memory. The transition of an initial input signal to  a 
long-term memory signal involves many coding steps that 
ultimately result in a long-term memory. If any brain region 
that is responsible for transmission of the electric signal 
from short-term to long-term memory is damaged, there is a 
chance that no memory formation will take place. This is the 
underlying problem of Alzheimer’s disease. The researchers 
evaluated the signal transduction and signal transformation, 
developing an algorithm that is able to accurately predict the 
eventual long-term signal with up to 90% correctness. This 
enables the designed implanted prosthesis to connect the 
signal transduction circuitry via a small array of electrodes, 
even if there is a damaged hippocampal section that does not 
transmit the signal by itself. However, whether this artificial 
circuitry also results in long-term memory formation in the 
long run is still to be discovered. 

Computer Game Aids 
ADHD Issues

Lushna Mehra

A  computer game designed to improve children’s concen-
tration has been found to help children diagnosed with 

ADHD improve their behavior and social interactions in 
classroom settings. The software tracks brain waves through-
out the game via a wireless headband that customizes the dif-
ficulty and scoring based on brainwave information. It spe-
cifically works on improving attention, working memory, and 
impulse control.  A recent study tested this software on ele-
mentary schoolers in China; The study’s authors mentioned 
that children became more confident as the game helped 
increase their focus and the quality of their schoolwork, 
which, in turn, improved their social statuses.  After the study, 
parents saw improvement in terms of interactions with peers 
and teachers, as well as increased teacher acceptance, which 
led to increased peer acceptance.  The children’s behavior 
was found to be at the normal level afterwards, since parents 
had rated their children more poorly in areas such as behav-
ior and attention prior to the study. The authors noted that 
praise and support act as major contributors to improving 
children’s behavior, assignment completion, and interactions 
with peers and teachers.  More controlled trials involving the 
game software are being conducted in Australia and China.

Oysters Harbor Norovirus, Circulate Fresh 
Strands Among Human Population

Michael Seleman

Seafood lovers beware. North Carolina University’s Depart-
ment of Applied and Environmental Microbiology has 

recently publicized research suggesting that oysters are signif-
icant agents in the transmission of norovirus, a severe stom-
ach virus, among humans. From studies with their very own 
“vomiting machine,” researchers concluded that infectious 
droplets of vomit are just as effective at transmitting diseases 
as are droplets of mucus. Exposure to these droplets thus 
leads to infection – namely, infection of coastal oyster popu-
lations in contact with human sewage deposits. Comparisons 
of the norovirus strands circulating in human and oyster 
populations showed considerable similarity and, as a result, 
Dr. Yongjie Wang of Shanghai Ocean University deemed these 
coastal oyster populations “an important reservoir for human 
noroviruses.” According to Dr. Wang, the virus mutates in the 
oysters harboring them, giving rise to new outbreaks upon 
oyster consumption. That is, if they are eaten raw, of course.

References for News Briefs can be found at 
TuftScope.squarespace.com/blog
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FEATURE INTERVIEW

Dr. Dariush Mozaffarian is the current Dean of the Tufts Friedman School of Nutrition Science and 

Policy.  Prior to this position, he was an associate professor in the Department of Epidemiology at the 

Harvard School of Public Health (HSPH) where he co-founded and co-directed the HSPH Program 

in Cardiovascular Epidemiology.  Currently, he also serves as an associate professor in the Division 

of Cardiovascular Medicine at Harvard Medical School and the Brigham and Women’s Hospital.               

Dr. Mozaffarian has served on various national and international advisory boards, including the 

American Heart Association’s Nutrition Committee, the World Health Organization Nutrition Guid-

ance Expert Advisory Group, and the Global Burden of Diseases Nutrition Expert Group.

You co-founded and co-directed the program in cardiovas-
cular epidemiology at the Harvard School of Public Health.  
How do you wish to apply your role from this program to 
your position as Dean of the Friedman School?
I think that in my entire work in cardiovascular epidemiology 
it was very clear to me that nutrition was the biggest health 
issue facing patients with cardiovascular disease, obesity, 
and diabetes, and that there were two major areas in which 
research was needed.  One: What is the science [behind] the 
nutrition priorities that we should be focusing upon? And 
two: What is the science [behind] the policy priorities we 
should be focusing on to change behavior? The Tufts Fried-
man School as a school of nutrition, science, and policy is 
really a wonderful place to continue my interests in further-
ing those two areas. 

Can you discuss what you have done to merge the roles of 
research and policy?
One of the exciting things about the Friedman School and 
about Tufts in general is that the mission of a modern uni-
versity should not just be teaching and research, with public 
impact that is happening passively through the research, but 
universities and a school of nutrition like ours should have 
three core missions: teaching, research, and public impact 
that occurs separately, not just through teaching and research.  
Making sure that our knowledge on nutrition policy and on 
nutrition science gets amalgamated is really crucial for a uni-
versity. This is a pretty big paradigm shift because all our uni-
versity’s structures for fundraising, income, and the kinds of 
people who are at the university are really focused on teach-
ing and research.  If you want to have a third core mission of 
public impact, you need… resources, people, and a strategy.  
What I’ve been working on in the last year is to start to build 
that platform [with those three elements] to actually influ-
ence policy… at the school level [by creating] a structure for 
public impact school-wide. 

A lot of your research has focused on the entire diet as a 
factor in heart disease and obesity. Can you briefly talk 
about an ideal diet, or is there a major area people should 
typically change in their diets?
I think that we now know about half of what we [need to 
know] to give advice about an ideal diet for cardiometabolic 
health… mean[ing] not just heart disease but also stroke, 
obesity, and diabetes… The simplest description of an ideal 
diet for cardiometabolic health would be a high-fat Mediter-
ranean type diet, which includes minimally processed foods 
that are also very bioactive, like nuts, fruits, beans, vegetables, 
fish, whole grains, and vegetable oils that are high-fat and 
healthy… Diets should also be especially low in foods that are 
rich in refined starches and sugars. We have lots of foods in 
our food supply that are packaged and processed foods, rich 
in starches and sugars, like all the breakfast cereals, crackers, 
bread, [and] white rice…

What kind of policy changes would you like to see take 
place in order to create this atmosphere of a healthy diet 
and control the obesity epidemic to help with overall dis-
ease prevention?
For decades, the United States has focused on nutrition guide-
lines, education, and labeling as the main policy actions for 
improving diets. I think that’s consistent with the American 
idea of rugged individualism… What we’ve learned through 
research at the Friedman School is that dietary institutions 
are not individualized decisions where you have free choice 
and can eat whatever you want. There are many influences on 
diet outside individual choice, including, on a personal level, 
somebody’s education, income, knowledge, sleep, and then 
their community environment, social culture, the stores and 
restaurants around them, and access to transportation.  Then 
there are national policies on trade, on multinational cor-
porations, international trade agreements, global warming, 
and climate change… We all have a relatively limited plate 
of choices based on the food around us… We need strong 
policy.  The most effective policies are actually economic, 

Lushna Mehra is the Managing Editor of TuftScope. She can be con-
tacted at Lushna.Mehra@tufts.edu.

A Discussion with Dr. Dariush Mozaffarian, Dean of the Tufts Friedman 
School of Nutrition Science and Policy
Lushna Mehra

like policies that change the prices of foods through tax and 
subsidy framework. We should modestly increase the prices 
of unhealthy food, which would actually price them closer 
to their true costs associated with all the disease they cause, 
and then we should use those taxes to substantially reduce the 
price of healthy food… all that revenue… [should be used 
to subsidize] healthy food.  If you dramatically change the 
prices of food by making healthier foods much less expensive 
and making unhealthy foods a little bit more expensive, you 
can transform the food supply… The other things that can be 
done include comprehensive programs at schools and work 
places that address healthy diets and healthy lifestyles.  That 
means… changing the kind of food served in the work place, 
cafeterias of schools, having family or peer support compo-
nents to behavior change, and having supportive policies that 
really support physical activity and healthy lifestyles… Other 
things that could be done that are [more] effective would 
be marketing restrictions on unhealthy foods… restricting 
marketing on unhealthy foods to kids in all of its aspects, 
not just TV advertising, [would help]… The crucial thing 
is to have the definition of “healthy” be correct… Those are 
three examples of things that can be done: [attacking] policy 
framework, comprehensive school and workplace programs 
throughout the country, and marketing restrictions to kids 
would have a pretty major impact on food supply.  

Can you briefly discuss the difference between primary 
and primordial prevention and the roles these concepts 
have taken in your work with cardiovascular and meta-
bolic diseases?
…Over the late 20th century, cardiology realized that it’s 
much more effective to prevent the heart attack before it even 
occurred… Now instead of just thinking of secondary pre-
vention, which is helping somebody survive a heart attack 
and have a healthier life after, the concept of primary preven-
tion was born, which really started with cardiology, [the goal 
of which is] to prevent the heart attack from happening in 
the first place.  Now that’s been extended to primordial pre-
vention… Now, the concept of primordial prevention is to 
actually prevent those risk factors from ever occurring in the 
population… In the obesity world, we’re still really behind 
on the concepts.  I think most of our obesity treatments are 
focused on secondary prevention… We need to shift to pri-
mordial and primary prevention, which means preventing 
weight gain.  We need to move away from just thinking about 
who’s overweight or obese and helping them lose weight, but 
[toward] preventing the whole population from the slow 
weight gain that we see over time.  

What is a commonly believed myth that you have encoun-
tered frequently in your work in nutrition?
I think that there are three big ones.  The first was, in the 
1970s and 1980s, that heart disease was all about fats, rather 
than thinking about holistic dietary patterns. That was some-
thing that was just a natural extension of the earlier nutri-
tion science from the 1930s to the 1970s which was focused 
on [single] nutrient deficiency disease... But when you get to 

chronic disease, like obesity, heart disease, diabetes, and can-
cers, the single nutrient idea breaks down… It’s one big myth 
that we should focus on lowering the fat and saturated fat, 
when instead we should think about foods and diet patterns.  
The related analogous myth now is for obesity… There’s this 
idea that it’s just counting calories, people are just eating too 
much of everything, and we just want to reduce our calo-
ries. [One example] is in Obamacare: One of the few public 
health-focused statutes was to create calorie menu labeling, 
so starting at the end of 2016 every chain restaurant in the 
U.S. is going to have to start calorie menu labeling and [label-
ing] on their message boards. The explicit theory behind 
that is that we can judge the healthfulness of a food based on 
calorie count, but I think that’s wrong.  Eight hundred calo-
ries of healthy food is better for you and less likely to make 
you obese in the long run than four hundred calories of bad 
food… So I think that we’ve learned now that all calories are 
not created equal for obesity... And the third myth I men-
tioned before is that dietary choices are just about individual 
behavior and willpower, and we just need to get education 
and that’s enough… We need to change the products, we 
need to change the environment… and we need to change 
the culture...

And finally, what areas are you researching and develop-
ing now, and how do these apply to your goals in affecting 
policy in the future?
I’m working to keep research active while also serving.  My 
own group’s research is focusing on understanding the 
dietary priorities for cardiometabolic health, focused on 
individual fatty acids in the diet, foods, and diet patterns.  
We’re also working on understanding [which] policies are 
most effective and cost-effective. By policies I mean things 
like labeling versus marketing restrictions versus school or 
workplace programs versus economic impediments versus 
agricultural policy versus the environment and accessibility... 
Now at work we are again trying to tackle these two themes, 
which are the themes of what is actually most important to 
eat or not eat – and then, how do you actually change behav-
ior? I hope both of those will inform policy.  At the school 
level, the Friedman School is doing an enormous amount of 
work in these areas that we have in moving the science for-
ward. We focus on moving taxes forward in global humani-
tarian crisis and famines in areas of endemics, poverty, and 
food insecurity, particularly in South Asia and Africa, as well 
as in the U.S. in reducing and addressing disparities in diet 
and health, and looking at agriculture and sustainability, 
looking at media and communication, and tackling child-
hood obesity… Across the school we are trying to move the 
field forward and, as the only school of nutrition in North 
America, I think we’re uniquely positioned to be a platform 
to help improve the diets of Americans and everyone around 
the world.  

PHOTO OF DR. DARIUSH MOZAFFARIAN
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weight and obesity rates.2 This concept is supported by a 2013 
study of nearly 11,000 American preschoolers which determined 
that drinking lower-fat milk was associated with higher body-mass 
index (BMI), as well as a higher likelihood of becoming overweight 
between the ages of two and four.3 Interestingly, this finding held 
true across ethnicities and socioeconomic subgroups.3 One critique 
of this conclusion concerns its correlational nature – for example, 
the possibility remains that parents may be more likely to feed chil-
dren skim milk if the children were overweight to begin with. How-

ever, the study definitively 
shows that skim milk does 
not prevent weight gain in 
young children.

How can this surpris-
ing finding be interpreted? 
Nutritionists and public 
health specialists currently 
believe that, compared to 
drinking whole milk, drink-
ing skim milk is associ-
ated with the consumption 
of more unhealthy foods.2 

The idea is that, although a 
glass of skim milk contains 
less fat than a glass of whole 
milk, the lower caloric con-
tent of skim milk could lead 
to dietary compensation by 
eating other foods of high 
caloric content – and these 

other calories may come from less healthy sources. Meanwhile, a 
milk-drinker may be more satiated after a glass of whole milk and 
would feel less of a need to compensate with unhealthy foods.

In order to assess the overall impact of milk on health, one must 
investigate the nature of the “unhealthy” ingredients involved in the 
milk situation. Opponents of whole milk point to its saturated fats, 
which compose 60 percent of milk fat and are known to increase 
low-density lipoprotein (LDL) cholesterol – a major risk factor for 
heart disease.4 However, often ignored is the effect of saturated fats 
in also increasing high-density lipoprotein (HDL) cholesterol, which 
protects the body from the negative effects of LDL cholesterol. 
Overall, the ratio of HDL to LDL remains essentially unchanged 
with the consumption of saturated fats.4

Evan Balmuth is the Editor-in-Chief of TuftScope. Address correspon-
dence to Evan.Balmuth@tufts.edu.

OPPOSING VIEWPOINTS

What Milk Should You Be Drinking?
Lushna Mehra argues in favor of skim milk, while
Evan Balmuth asserts that whole milk is the healthier option.

ARRIVING AT THE REFRIGERATED SECTION OF 
Dave’s Fresh grocery store in Somerville, Massachusetts, 
one is faced with a choice: The green-capped skim milk 

bottle, or the silver-capped whole milk bottle? Aside from these 
caps, the milks are indistinguishable. Both bottles are made of recy-
cled glass; both are advertised as “Fresh. Local” from a nearby farm; 
and of course, both contain that wonderful and nutritive bodily fluid 
of cows. However, upon closer examination, one finds major differ-
ences concealed deeper within the bottle.

For 30 years, the United 
States Department of Agri-
culture (USDA) has recom-
mended drinking low-fat 
(also known as “skim”) milk 
over whole milk in order to 
manage fat consumption.1 
Three years ago, public 
schools became required to 
serve only low-fat milk in 
their cafeterias as a result 
of the Healthy, Hunger-Free 
Kids Act.1 Through integra-
tion into dietary recommen-
dations and school lunches, 
whole milk has ultimately 
become associated with 
unhealthiness and excess. 
The related shift toward 
skim milk is based on a sim-
ple assumption: that skim 
is healthier because it contains all the healthy nutrients of whole 
milk, minus the fat. However, recent studies have cast a shadow 
of doubt over this claim; In fact, removing the fat alone may con-
tribute to a less healthy lifestyle as a whole. In consideration of our 
nation’s health – particularly of children’s health – amidst a severe 
obesity epidemic, let us look deeper into milk than you may have 
ever looked before.

In an upheaval of the lasting consensus on milk nutrition, 
researchers are now concluding that, compared to drinking whole 
milk, drinking skim milk is actually associated with higher body 

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

sodium, and more vitamin B12.7 Since skim milk has fewer calories 
than whole milk, it can help people serve their own calorie needs, 
especially when attempting to lose weight, while still providing sim-
ilar if not better nutrients than whole milk.  In terms of fat, studies 
relating high-fat dairy to low-fat dairy have found that high-fat dairy 
intake led to higher breast cancer mortality rates while low-fat dairy 
intake was unrelated to the presence of breast cancer or its survival 
rates.5 This study stands as just one example of the benefits of less 

fat in milk.  Furthermore, studies involving dairy pro-
tein have found that incorporating dairy protein into 
the diet may prevent the onset of type 2 diabetes.6 
Proteins help the body, overall, by facilitating loss 

of body weight and fat by increasing satiety, stimu-
lating muscle growth, and decreasing chances of 
high blood pressure and high blood sugar trends.6 
These effects allow overweight and obese in-
dividuals to control their body weights and to 
decrease their chance of contracting disease.  A 
common argument in favor of whole milk is that 
it keeps people full for longer because it has more 
fat. However, carbohydrates play a large role in 
satiety, and skim milk has more carbohydrates 
than does whole milk, so skim milk must also 
keep people full after consumption.2 Finally, the 
greater amount of calcium in skim milk is helpful 
in promoting bone growth, the lower amount of 
sodium helps to avoid dehydration and high blood 
pressure, and the higher amount of vitamin B12 is 
essential for healthy nerve activity.11,13 Therefore, 
the quantitative nutrient amounts and their ben-
efits in skim milk outweigh those of whole milk 
by promoting the healthiest development as well 
as in controlling weight gain and related diseases. 

Consequently, skim milk prevails as a health-
ier option over whole milk due to its lower fat 
content and better nutrient profile.  Skim milk 

provides the same, if not better nutritional benefits as 
whole milk and can maintain satiety due to a combination of its nu-
trients while also keeping calories to a minimum to control weight 
gain.  The U.S. government’s Dietary Guidelines for Americans 
even recommends drinking skim milk over whole milk as a way 
to decrease risk for chronic diseases, especially cardiovascular dis-
ease.12 If the law, dietary guidelines, and quantitative facts all sup-
port skim milk over whole milk, why wouldn’t you?

SKIM MILK, ALSO KNOWN AS LOW-FAT MILK OR FAT-   
free milk, has become an enticing option over fat-filled, whole 
milk throughout the past few years.  As laws categorizing skim 

milk as a healthy dietary option have been put into effect, the benefits 
of fat-free milk have been highlighted.  In July of 2012, the National 
School Lunch and Breakfast Programs were implemented federally.  
The aim of these programs is two-fold, as they seek to reduce the 
obesity epidemic and also provide inexpensive or free school meals 
to eligible students by providing subsidies to schools.1 

The law mandates that schools expand the selection 
of fruits, vegetables, whole grains, and fat-free milk 
in their meals in order to decrease overall levels 
of sodium, saturated fats, and trans fats to keep 
children adequately nourished in accordance 
with their individual calorie needs.1 The Insti-
tute of Medicine of the National Academies 
recommended these changes to control climb-
ing weight-gain trends.1  This lunch program 
even allows the option of fat-free chocolate milk, 
which appeals to children while adhering to the 
dietary restraints of the program.1  The fact that 
a law excluding whole milk was employed, per 
recommendations of an institution whose goal 
is to assist the government in making educated 
health decisions, is extremely telling of the ben-
efits of drinking skim milk over whole milk.4 

Skim milk is made by centrifuging whole 
milk, which involves rapidly spinning the milk 
to separate its components by density.9 Because 
of its higher density, the fat travels to the bot-
tom of the container while the non-fat portion 
remains at the top.9 Many may argue that skim 
milk lacks the essential, fat-soluble vitamins that 
are found in the fat of whole milk. However, all 
lower-fat milks have the nine integral nutrients 
of whole milk with the added benefit of having 
a lower fat content, sometimes lower than 0.2% in 
skim milk.9 Milk is standardized such that each quart 
should contain at least 2000 International Units of Vitamin A and 
at least 300 International Units of Vitamin B.8 As a result, if a quart 
of whole milk did not meet these requirements, it would need to be 
fortified to make it sellable, just as skim milk is fortified with es-
sential nutrients.

By comparing the quantitative values of nutrients in skim milk 
to whole milk, skim milk persuasively presents itself as the better 
choice.  According to the Food and Agriculture Organization of the 
United Nations, compared to whole milk, skim milk has fewer calo-
ries, less fat, more protein, more carbohydrates, more calcium, less 

IN FAVOR OF SKIM

IN FAVOR OF WHOLE

“... Researchers are now
concluding that, compared 

to drinking whole milk, 
drinking skim milk is 

actually associated with 
higher body weight and 

obesity rates.”2

Lushna Mehra is the Managing Editor of TuftScope. Address correspon-
dence to Lushna.Mehra@tufts.edu.
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Meanwhile, the body reacts differently to high glycemic-
index carbohydrates (such as those found in cookies) that are most 
often eaten when compensating for the lower caloric content of 
skim milk.5 These molecules increase triglycerides in the body, 
which combine with increases in cholesterol to ultimately put the 
indulger at greater risk for heart disease than eating saturated fats 
alone.4, 6 Thus we can see how, 
physiologically, snacking in 
compensation for the lower 
caloric content of skim milk 
can be unhealthy in the long 
run. But how do we know for 
sure that this compensatory 
eating does occur?

A 2013 study of children 
and adolescents in Mexico 
went straight to the heart of 
this issue. Researchers as-
sessed food intake as partici-
pants consumed either whole 
milk or skim milk over several 
months.7 They found an in-
crease in carbohydrate intake 
of over 60 percent in the skim 
milk group compared to the 
whole milk group, along with 
an increase in blood serum triglycerides related to heart disease.7 
In confirmation of these findings, the researchers noted a marked 
increase in consumption of tortilla by skim milk drinkers.7 Further 
studies are necessary to assess the persistence of this eating be-
havior in American culture. Yet ultimately, the results of this study 
quantifiably support the notion of compensatory carbohydrate 
consumption as a typical eating behavior when the caloric content 
of milk is reduced.

Let us return to the question we ask ourselves in the refrigera-

“Given that we tend to 
compensate with

unhealthy carbohydrates 
when reducing milk fat 

content, the reality is 
that we are better off 

drinking whole milk.”

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

tor section: skim milk or whole milk? Current scientific knowledge 
makes clear that drinking skim milk instead of whole milk does 
not reduce weight gain or the risk for heart disease – in fact, it is 
likely to worsen both of these health problems that are so pressing 
in our society today. Dr. David Ludwig, Director of the Obesity 
Prevention Center at Children’s Hospital Boston, has elegantly 

summed up the milk situation: 
“Somehow, this low-fat milk 
has become so entrenched 
in the nutritional psyche, it 
persists despite the absence 
of evidence... To the contrary, 
the evidence that now exists 
suggests an adverse effect of 
reduced-fat milk.”2

In the best interests of our 
nation’s health – and particu-
larly children’s health – it is 
time to embrace a new, holistic 
approach to studying human 
nutrition: one that examines 
not only the biochemical inter-
actions between food and our 
bodies, but also eating behav-
ior and the nature of available 
foods. Given that we tend to 

compensate with unhealthy carbohydrates when reducing milk fat 
content, the reality is that we are better off drinking whole milk. 
And that stands true at least until we move toward an improved 
habit of supplementing skim milk with healthier, low glycemic-
index carbohydrates such as those found in vegetables. In the 
meantime, I’m content with whole milk. It tastes better, anyway.

Image Source: USDA.gov

Reviewed Book Information:
The Spirit Catches You and You Fall Down

By Anne Fadiman

Published by Farrar, Straus and Giroux

IN THE RURAL MOUNTAINS OF LAOS, CIRCA 1975, A 

Hmong woman squats over the floor of her home and gives 

birth to a newborn baby in complete silence. With her forehead 

beaded with sweat and her other children asleep nearby, she allows 

gravity to pull the baby from the womb into her hands, and cuts 

the umbilical chord with 

a pair of heated scissors. 

So begins the story of 

the Lee family, recounted 

by Anne Fadiman in her 

novel The Spirit Catches 

You and You Fall Down. 

The Lee family was 

one of many Hmong 

families who migrated 

from Laos to the United 

States after the Viet-

nam War. With its home 

war-torn, the family was 

granted refuge and gov-

ernment assistance in the 

American town of Mer-

ced, California. 

The Hmong birth-

ing experience that Fadi-

man describes starkly 

contrasts the typical 

birthing experience in 

an American hospital. 

In the United States, a 

mother typically lays 

supine in a sterile hospi-

tal bed, surrounded by her partner and a few healthcare providers. 

This juxtaposition effectively sets the tone for the rest of the novel, in 

which Fadiman recounts the cultural dichotomy born from the sud-

den insertion of a large Hmong community into a formerly homog-

enous American town.

Healthcare in Laos is executed in a very different way than it 

is in the United States. As Fadiman details in her novel, Laotian 

health practices are largely informed by the local culture and spiri-

tual beliefs. Thus, when the Lee family’s youngest daughter, Lia, 

underwent her first seizure in early childhood, her parents were ini-

tially excited – in Hmong culture, an epileptic individual was eligible 

to become a tvix neeb, or a Hmong shaman. However, after Lia’s 

seizure, the Lee family chose to visit the local medical center in 

order to balance traditional healing practices with typical American 

healthcare – in their words, “A little medicine and a little neeb.” 

It is the story of an attempted reconciliation between Hmong 

culture and American healthcare that Fadiman so eloquently con-

veys in The Spirit Catches You and You Fall Down. The circumstantial 

inflexibility of both the Merced doctors and the Lee family resulted 

in many small failures 

in terms of the quality 

of Lia’s care. Fadiman’s 

novel opens the door to a 

critical discussion regard-

ing the accommodation 

of different cultures in 

American healthcare. In 

her novel, Fadiman suc-

cessfully scales the task 

of putting an American 

reader into the Lee fam-

ily’s shoes, despite the 

extreme cultural dif-

ferences. Not only does 

Fadiman provide cultural 

background, but she also 

contextualizes each of the 

Hmong tendencies in the 

treatment of their ill with 

historical and political 

anecdotes. The lengths 

to which Fadiman goes 

to investigate each clash 

between the Hmong 

patients and American 

doctors truly pays off, as it 

fosters a comprehensive understanding of weaknesses in the Ameri-

can healthcare system in the face of harsh cultural differences. The 

description of both the doctors’ and the Hmong perspective in the 

treatment of Lia Lee sheds light on the evils of obstinacy in health-

care – with respect to healthcare providers and patients alike. 

The Spirit Catches You and You Fall Down
Book by Anne Fadiman

Reviewed by Neeki Parsa

BOOK REVIEW

Author contact: Neeki Parsa is a sophomore at Tufts University. 
Address correspondence to Neeki.Parsa@tufts.edu.
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The process starts in the summer. With the unique opportunity 
of fewer students to feed on campus, the dining halls turn into test 
kitchens, allowing the chefs freedom to explore new recipes and 
establish new staple dishes. A software program also assists in form-

ing the meal patterns by track-
ing the required amounts of 
each ingredient, acceptability 
factors, and survey informa-
tion from students about what 
they want to eat.

“We get together as a group, 
and we talk about the direction 
of items we are looking for,” 
Lampie said. “When we’re add-
ing new things, primarily we 
are looking for things that are 
more nutritious. Our emphasis 
is on healthy cuisine.”

Klos echoed this importance of healthy options, emphasizing 
Tufts’ long-standing priority of vegetarian options, as the univer-
sity was one of the first colleges to establish a vegetarian station 25 
years ago. “We encourage people to eat more plant-based foods, and 
we’re doing that by trying to offer delicious, appealing options,” Klos 

I T’S 1:15PM AT DEWICK-MACPHIE DINING HALL, AND the 
organized chaos of the daily lunch rush at Tufts University’s larg-
est dining hall ensues. Dining staff expertly swipe students in, 

shuffling through the growing line that extends out the door. Once 
inside, hungry undergradu-
ates maneuver around the 
various buffet-style food sta-
tions, piling plates high with 
the wide variety of entrees 
Tufts offers as dining staff 
continuously replenish the 
day’s offerings.

Behind the scenes of 
this complex, fast-paced 
production takes place on 
an organized yearly time-
line with two women at the 
helm: Patti Klos, the Direc-
tor of Dining and Business Services, and Julie Lampie, the Nutrition 
and Marketing Specialist. Klos and Lampie, along with the rest of 
the team of chefs, administrators, and specialized managers, aim to 
create a menu pattern that balances creativity with tradition while 
maintaining a diversity of healthy, nutritious options.

“We encourage people to eat more 
plant-based foods... We don’t want 
to preach to you — we just want to 
make these opportunities available.”

Patti Klos, Director of Dining

and Business Services

InsIde Look: TufTs dInIng
EXPLORING THE PROCESSES AND GOALS OF THE DINING HALLS AT TUFTS
Tira Oskoui

said. “We don’t want to preach to you — we just want to make these 
opportunities available.” See nutrition facts of popular dishes below.

Klos and Lampie both noted that a challenge remains in 
unchanging student eating behavior. The majority of the most pop-
ular food options are fatty, deep-fried meat dishes; and with the all-
you-can-eat, self-serve style of the dining halls, many students strug-
gle with portion control. One recent development of Tufts Dining 
has been to carve out portion-sized amounts of many of the dishes 
for display in Dewick. Another has been the addition of an interac-
tive feature on the dining website that allows students to calculate 
their daily nutritional intakes.

Looking outward with a more global perspective, Tufts dining 
has started to prioritize sustainability: An important developing 
focus is to better understand and reduce waste in the dining halls. 
Working with students, off-campus organizations and an online 
tracking system, the goal is to evaluate how much of each type of 
food is being thrown away. This information is used to more accu-
rately tailor food orders and cooking methods. In addition, the din-
ing administrators hope to establish a system of food donations to 
assist the surrounding communities. Klos noted that food rescue is 
crucial, regardless of amount. “I heard someone say recently, ‘Well, 
it’s a nominal amount,’” Klos said. “But you know what? Even if it’s 
just four servings, those four servings could feed someone.”

MOST
POPULAR
DISHES

AT TUFTS

1
Breaded Chicken 

Tenders

Calories: 307
Fat: 18.8g

Sodium: 721.6mg
Cholestrol: 21.8mg

2
General Gau’s 

Chicken

Calories: 267
Fat: 12g

Sodium: 654.9mg
Cholestrol: 18.8mg

5
Beef
Tips

Calories: 140
Fat: 3g

Sodium: 331.2mg
Cholestrol: 50.2mg

4
Tortellini with

Sundried Tomatoes

Calories: 393
Fat: 22g

Sodium: 734.3mg
Cholestrol: 66.9mg

3
Italian Breaded 
Chicken Cutlet

Calories: 170
Fat: 6g

Sodium: 590mg
Cholestrol: 30mg

Image Source: https://flic.kr/p/8tbeSE

Image Source: https://flic.kr/p/Pp9K5

Author contact: Tira Oskoui is a freshman at Tufts University. 
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Nutrition facts source: Tufts Dining Services
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HUMAN TOOTH AND JAW DIMENSIONS HAVE 
decreased in size through the course of evolution.1 
From the development of speech and language to 

adapting diets and food processing techniques, there is no 
single or simple reason as to why the human dental system 
has become smaller. However, many different anthropologi-
cal and biological theories exist. This article will explore the 
history of human teeth in the context of these theories in 
order to assess why our teeth have become smaller.

THE TRANSITION TO FARMING

One of the theories which explores the reduction in 
human tooth size, referred to as the “selective com-

promise effect,” suggests that as populations transitioned 
from nomadic hunting 
and gathering societies to 
more agriculture-based 
villages, human denti-
tion changed and a natu-
ral selection occurred for 
smaller teeth.2 This theory 
assumes that larger teeth 
have greater potential for 
crowding the mouth and 
are more susceptible to 
tooth decay; These prob-
lems could greatly affect 
an individual’s health if 
not properly treated.3 An 
example that corrobo-
rates this theory lies in the 
history of the first known agriculturists, who were located 
in Jarmo, Iraq.4 As the people of Jarmo transitioned from a 
hunting and gathering society to an agricultural one approxi-
mately 13,000 years ago, their teeth became smaller.4 Though 
this particular population did experiencea decrease in tooth 
size, anthropologists note that some other populations that 
have transitioned to agricultural societies dit not exhibited 
such a change in tooth size.4 

THE TRANSFORMATION OF FOOD PROCESSING

Some anthropologists believe that the creation of tools for 
hunting and food preparation has played a larger role in 

the change in tooth size than has the shift toward agricul-
tural villages.5, 6 The introduction of new technology, such as 
pottery, sharp hunting tools, and fire, dramatically changed 
how people prepared and processed food. Fire was used to 
cook meat and animals were eaten more frequently; This led 
to a decrease in the consumption of coarse vegetable foods.6 

Moreover, the use of large, sharp teeth to eat food was not a 
necessity for survival.6 According to fossil records found in 
sub-Saharan Africa, early humans shifted their diet from fruit 
sugars to larger plants and roots such as bulbs and potatoes.7 
One hypothesis proposes that cooking was developed dur-
ing this time to improve the digestion of such foods which 
were normally coarse when raw, but soft when cooked.8 
Anthropologists argue that the jaw muscle decreased in size 
because less force was required to eat cooked foods, regard-
less of whether they were meats, potatoes, or fruits.9 How-
ever, this hypothesis fails to provide any evidence linking oral 
changes and gut physiology. Current research on physiologi-
cal gut change has not revealed significant involvement of the 
mouth.10 Skeptics also argue that if the change in diet affects 

oral structure, then food 
intake should also affect 
digestion mechanisms.10 

THE INTRODUCTION OF 
LANGUAGE

Another popular the-
ory suggests that the 

proliferation of language 
could have altered human 
jaw dimsensions.6 The 
origin of spoken language 
can be traced back to 
around 40,000 years ago. 
Its creation resulted in 
anatomical changes such 
as the lengthening of the 

throat, a reduction in mouth size, a decrease in maxilla and 
mandible size, and smaller teeth.11, 12 In addition to these oral 
reductions, the proliferation of language led to the rise of a 
few biological risks. For example, the changes in oral struc-
ture increased the risk of choking as they required that food 
bypass the larynx to reach the esophagus.12 Although lan-
guage allowed for new levels of communication and evolved 
human thinking, in some ways it also meant prioritizing the 
importance of speech over safety. 

GENETIC INFLUENCES ON DENTAL REDUCTION

A genetic theory which seeks to explain the reduc-
tion in tooth size is known as the “probable mutation 

effect”(PME). This theory hypothesizes that the invention of 
tools, pottery, and fire relaxed selective forces on the dental 

“Studied by anthropologists 
and biologists to learn about 

the past, dental structures
provide unique insights into 

the history, genetics, and 
diet of the human species.”14

INSIGHT

A Brief History of the Human Mouth: Why 
Have Our Teeth Become Smaller?
Samantha Fine

Author contact: Samantha Fine is a senior at Tufts University. 
Address correspondence to Samantha.Fine@tufts.edu.
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system and caused a decrease in tooth size.6 The PME 
occurs when biological structures are no longer being 
used; This creates an accumulation of mutations in the 
population, which eventually reduces or completely 
erases the biological structure.6 However, this model 
has been widely criticized due to its assumption that the 
human genome had extremely high mutation rates. Ulti-
mately, there is not enough genetic evidence to support 
PME.3 Furthermore, the model cannot be tested, which 
makes its scientific value even more questionable.3 In 
contrast, widely accepted genetic changes have occurred 
in the masticatory system, one of which is a mutation 
in the myosin of jaw muscles that reduced the strength 
of the human bite.9 This myosin loss is documented in 
fossil records dated back to 1.5 million years ago, and is 
thought to have occurred with the introduction of cook-
ing and the shift away from eating tough food.10 Another 
mutation that occurred is the duplication and prolifera-
tion of the gene for human salivary amylase.13 Amylase is 
an enzyme that aids in digestion by breaking up starches. 
This gene was thought to have been duplicated and pro-
liferated through the population after the introduction 
of cooking with tools and fire, due to a resulting increase 
in the possibility for starch intake.13 Thus, the invention 
of tools and increased access to resources like fire not 
only affected the taste and textures of foods, but also the 
genetics of the human dental system.

THE IMPORTANCE OF STUDYING TEETH AND THE 
FUTURE OF DENTAL STRUCTURES

Studied by anthropologists and biologists to learn 
about the past, dental structures provide unique 

insights into the history, genetics, and diet of the human 
species.14 Teeth are one of the most durable parts of the 
body, and they undergo less post-mortem decomposi-
tion in comparison to other skeletal remains.14 Nonethe-
less, the exact reasons behind the evolution of jaw size 
and dental dimensions remain unclear. As more discov-
eries are made about dental history, perhaps new theo-
ries will arise or old theories will be ruled out. Looking 
forward, one can imagine that the increasing influence 
of technology in today’s societies could lead to decreased 
use of spoken language in the long run, which in turn 
could lead to anatomical changes favoring eating pro-
cesses over speaking ones. Alternatively, with the rise in 
consumption of processed foods, human teeth could 
become even smaller and undergo further evolutionary 
dimensional shifts. Whether or not human teeth change 
in the generations to come, the durability and size of 
teeth will continue to be an insightful way to delve into 
the history of the human mouth. 

Image Source: Wellcome Images
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and are more likely to be rejected than 
organs from donors in good health.11 
Therefore, the recipient of an organ from 
a donor who was of poor health may not 
receive the full benefits of a properly func-
tioning organ. In short, receiving an organ 
in poor condition may not significantly 
increase the recipient’s quality of life.

Given the need for healthy donors, 
another important ethical consideration 
involves the system for accruing donors. 
There are two kinds of donation systems: 
opt-in, which prioritizes individual pref-
erence, and opt-out, which prioritizes the 
need of the country.1 In the U.S. and U.K., 
donors are registered by opt-in systems, 
meaning that a willing individual actively 
registers for donation at a state registry.1 In 
contrast, the opt-out system automatically 
registers citizens as organ donors, and the individual may 
choose to remove him or herself from the list.1 Both systems 
are required to inform next of kin or another authorized per-
son about the intent to donate organs, which gives the next 
of kin the ability to object.1 However, in opt-in systems, the 
donor’s decision is often prioritized over the next of kin’s 
desires because the donor has already consented.1 Opt-in 
systems maximize the individual preferences of people in the 
population, but opt-out systems often have a higher rate of 
organ donation.

There is a social component to donation as well, and 
human behavior tendencies may also explain why the num-
ber of donors is insufficient to meet the need. People are more 
likely to help if they notice an issue, interpret it as an emer-
gency, and assume responsibility.8 While many people in the 
U.S. are aware that organ donation is beneficial to others, this 
fact is not always at the forefront of their minds. Therefore, 
these potential donors only notice the overwhelming need if 
they are reminded of it. Second, the need for organ donation 
must be interpreted as an emergency. If people do not con-
sider the organ shortage as a pressing issue, then they will be 
less likely to volunteer as a donor. Even if people do consider 
the need to be serious, often they may believe that others will 
assume the responsibilities of donation. Yet if people notice 
the need for organs, consider this to be a serious issue, and 
feel a sense of responsibility, they need only register as an 
organ donor to contribute.8

A fact of pro-social behavior is that people are more 
likely to help someone close to or similar to themselves than 
those with whom they do not associate.8 Therefore, postmor-
tem organ donation, in which the person’s organs are often 
donated to a stranger, is not in line with such normal helping 
behavior. This could partly explain the insufficient rates of 
donation in countries with opt-in systems.

While increasing the number of people willing to donate 
would certainly mitigate organ shortages, the advent of 
3D-printing suggests that scientists may soon be able to 
develop functional human tissues for medical use.6 An ethical 
challenge underlying the development of 3D organ printing 

58 OPOs nationwide, managed by the United Network for 
Organ Sharing (UNOS).4 Overseen by OPO staff, the pro-
cess of removing donated organs can begin. A recipient is 
contacted via an online system called DonorNet, which is a 
national database of donors and recipients.3 When an organ 
is available, its blood type, tissue type, location and size are 
all criteria used to generate a list of potential recipients, who 
are ranked by the severity of their need and their proximity 
to the hospital with the available organ.3 This ensures a match 
between donor and recipient, helps the person in most imme-
diate need, and also reduces the ischemic time of the donated 
organ.3 (Note that the ischemic time of an organ depends on 
its type – kidneys can last longer outside of a body than can a 
liver, for example.)3 The chosen recipient is then immediately 
notified of the organ’s availability.3

 The process of organ donation is different for a donor 
who has been declared dead. If the deceased is a registered 
organ donor, OPO staff members speak to his or her fam-
ily regarding organ donation in order to obtain their consent 
as well. (Registering as an organ donor is interpreted as the 
patient’s consent.)1 If a hospital does not notify its OPO at the 
time of a potential donor’s death, the donation cannot occur.4 
The brain death of a patient also affects the organs that can be 
donated. Death causes chemical changes in the bloodstream 
and tissues that can damage organs, such that transplant is 
more difficult and may be less effective overall.1 However, 
some medical technologies exist to preserve organs, such as 
preservation solutions containing impermeants to stabilize 
cell membranes, buffers to stabilize pH, and antioxidants to 
neutralize damaging molecules in the blood.1  

ETHICAL CONSIDERATIONS

Now that the process of organ donation has been over-
viewed, the ethical issues surrounding this process can 

be discussed. To start, organ donation at the national level is 
notably complicated, largely due to insufficient organ avail-
ability. More than 90,000 patients await transplants, but less 
than 30,000 transplant surgeries are performed annually.4 As 
the average age of the U.S. population increases, the number 
of donors who are medically suitable declines. Ideal donors 
are young and in optimal health, such that their organs are 
properly functional and such that the donors themsleves have 
the necessary regenerative capacity. Since the need for organs 
is rising, OPOs have begun to accept donations from a wider 
range of candidates.11 Though it is important to provide 
organs to people who need them, increasing donations from 
less suitable donors may put recipients at risk. Organs from 
donors of less-than-perfect health are often less functional 

INSIGHT

Ethical Considerations of Organ Donation
Julia Zubiago

A YOUNG GIRL IS RUSHED INTO THE EMER-   
gency room following a brutal traffic accident. Serious 
lesions in the back of the head as well as lacks of pupil 

reaction and muscular response indicate that her condition is 
serious and possibly fatal. Nevertheless, she is intubated and 
her fluctuant blood pressure is treated. Hospital staff attempt 
to revive her, but if she cannot be revived, the aim of the staff 
shifts to consoling family members, and gently asking about 
the possibility of organ donation. The family may find it dif-
ficult to make a decision regarding organ donation so soon 
after this loss, but if the girl is a registered organ donor and 
cannot be revived by hospital staff, her donation could poten-
tially save the lives of others. Consent from the family and 
prior consent from the girl is needed. Then, a bed must be 
found for her and certain processes can begin in order to keep 
her organs functioning postmortem.

As demonstrated by the above scenario, the process of 
organ donation is complicated; This article will explain 
some important related concerns. The structural processes, 
such as consent, matching organs to patients, and preserv-
ing organs for donation, will be discussed first. Then several 
ethical issues surrounding the organ donation process will 
be addressed, including individual autonomy, limitations of 
pro-social behavior, the possibility of 3D-printing, and racial 
health inequities.

THE PROCESS OF ORGAN DONATION

There are two kinds of organ donation: donation from a 
living donor and donation from a donor who has been 

declared dead. There are different considerations for each 
process, so we shall begin with the former. Organs received 
from a living donor are more easily accepted to the recipient 
because the dionated organs are affected only by the ischemic 
time (the time between removal from the donor and surgical 
placement into the recipient) and not by the chemical compli-
cations associated with a donor’s death.1 Medical advances in 
surgery, such as laparoscopic operations, decrease the dangers 
of surgery with respect to the donor, and the consent process 
informs donors of the risks. The consent process of living 
donation requires more steps than consent for post-mortem 
donation (which can be as simple as checking “Yes, I’d like 
to be registered as an organ donor” at the local DMV). Liv-
ing donation requires an assessment of the other organs that 
will remain in the donor, in order to ensure that the donor’s 
quality of life is sustained. These facts are discussed with the 
donor so that consent can be truly informed; Only then does 
the donor have enough information to consider what he or 
she wants.11

Once consent is received for donation, the regional organ 
procurement organization (OPO) manages the care of the 
donor and ensures coordination of organ retrieval. There are  
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is its need for stem cells to create products. The use of stem 
cells in science is contested because stem cells are most effec-
tive when extracted from embryos, after which they are cellu-
larly  programmed for specific functions. The stem cell debate 
is beyond the scope of this article, but it is an important con-
cern surrounding the development 3D organ printing.

Technical challenges of 3D organ printing must still be 
addressed before printing organs for transplantation can be 
realized. The most pressing technical challenge is the develop-
ment of tissue vascularization which would allow the print-
ing of organs with arteries, arterioles, capillaries, venules 
and veins. Without these structures, the tissues and organs 
cannot take in enough nutrients, perform the necessary gas 
exchanges, or dispose of waste.7 Researchers have investigated 
using computer models to plant man-made vascular trees.7 
These techniques have generated a significant amount of 
data, but very few researchers are working to develop branch-
ing channels using actual cells.7 One proposal put forth is 
that printing semipermeable channels to mimic a vascu-
lar network may be more feasible with current technology, 
and should achieve the same ends.7 Another complication is 
that printed organs need to function the same way biological 
organs do; For example, an artificial pancreas must produce 
and secrete insulin as effectively as the natural organ would. 
This requires precise organization of different cell types. In 
fact, bio-printers with these capacities already exist.7 Ulti-
mately, while 3D organ printing is under development, the 
technology cannot yet supply the quantity of organs needed 
to save the lives of those waiting for a donation. 

Another pressing issue surrounding organ donation 
involves racial disparities. The DonorNet system was designed 
to ensure that priority was based purely on need, rather than 
socioeconomic status or race – however, an organ is less likely 
to be rejected by the recipient when it comes from a donor 
of the same ethnicity.5 In addition, correlational research 
has shown that people of color may be less willing to donate 
organs postmortem.5 To make matters worse, people of color 
are often disproportionately affected by diseases that impair 
organ function.5 Thus, it becomes clear why the number of 
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people of color needing organs exceeds the number of com-
patible and available organs.5 Take, for example, the U.S. 
Native American population. Though the percentage of U.S. 
citizens identifying as Native American is rather small, a dis-
proportionately large percentage of people on the waiting list 
for organs are Native American. This is largely due to the fact 
that diabetes and end-stage renal disease are disproportion-
ately high in this population.5

As stated above, people of color may be less willing to 
donate organs according to correlational research. Factors 
listed as barriers to donation in the Lakota Sioux tribe are: 
lack of education about the organ donation process; mis-
trust of the healthcare system; and importance of traditional 
beliefs and customs.5 Yet these barriers could  potentially be 
surmounted if tribe members were approached by a Native 
American healthcare worker explaining to them the need for  
organ donation.5 Another study defined obstacles to post-
mortem donation in African American communities as: lack 
of education about the organ donation process; religious 
beliefs; mistrust of the healthcare system; fear of premature 
declaration of death; and fear of racism.12 It is important to 
notice that both groups shared a mistrust of the U.S. health-
care system. This lack of faith is understandable considering 
that some medical advancements in America came about due 
to unethical medical experimentation such as the Tuskegee 
syphilis study, or testing birth control on women in Huma-
cao, Puerto Rico without their informed consent.10

CONCLUSION

The organ donation system was created so that individu-
als could help others in need. This system in the U.S. 

intends to be fair, but nonetheless organ donation disparities 
persist. Even though scientific advancements have resulted in 
less painful surgeries for donors, increasingly effective organ 
preservation techniques, and the 3D-printing of organs, 
many people of color lack access to these technologies. The 
system of organ donation is hindered by distrust of health-
care workers, which reduces the number of potential donors. 
This distrust is rooted in a history of systematic disadvantage, 
and the U.S. must work to earn the trust of people who are 
underserved by the organ donation process.

In order to decrease the discussed health inequities by 
increasing organ availability, several steps must be taken. First, 
education and information sessions covering organ donation 
must be emphasized in communities of color. Second, the 
healthcare system should employ organ donation advocates 
of color, which may increase the trust of hesitant communi-
ties. Third, the U.S. healthcare system should be examined to 
minimize bias in medicine. Currently, UNOs and local OPOs 
are working to minimize the persisting disparities by educat-
ing communities about organ donation, which ensures that 
donors understand the donation process and develop faith in  
the current healthcare system. By expanding upon such work, 
the current organ donation system can eventually become 
unanimously trusted, equal, and ethically accepted.

RESEARCH HIGHLIGHTS: 

Prolonged Ebola Virus RNA Presence in 
Survivors’ Semen
Lena Chatterjee

EBOLA VIRUS DISEASE (EVD) IS EASILY TRANS-
mitted through bodily fluids, even after death, lead-

ing to the devastating ease with which the disease spread 
and claimed lives in West Africa in 2014. Though the 
epidemic has been contained, one mode of transmis-
sion that continues to pose a threat is semen. Previous 
epidemics found that the longest the virus remained in 
semen after symptom onset was only 82 days, so sur-
vivors were told that condoms were only necessary for 
three months. However, when a woman in Liberia had 
confirmed EVD in March 2015, and her only potential 
exposure was intercourse with a male EVD survivor, the 
survivor’s semen was tested.  The result revealed that 
Ebola RNA was present 199 days after symptom onset. 
Though the analyzed virus was not found to be infec-
tious, it still presented the possibility that Ebola could 
be transmitted through survivors’ semen as late as six 
months after symptom onset.

 The Sierra Leona Ministry of Health and Sanitation, 
as well as Ministry of Social Welfare, the World Health 
Organization (WHO), and the Centers for Disease Con-
trol (CDC) designed a study in the Western Area District 
of Sierra Leone. Samples were taken from 100 male EVD 
survivors, all of which were 18 years or older and had 
laboratory confirmation of EVD at their time of illness. 
After semen samples were taken, a quantitative gene 
analysis was performed. The samples were tested for 
EVD-specific genes NP and VP40, as well as the human 
B2M gene. Both NP and VP40 had to be detected, as well 
as B2M, to be considered a positive result. 

 A total of 93 of the 100 participants had useable 
samples and data. Forty-six out of the 93 men tested 
positive for the EVD genes. These 46 men included all 9 
of the men who were 2 to 3 months, 26 men who were 4 
to 6 months, and 11 men who were 7 to 9 months from 
symptom onset. The longest amount of time passed from 
illness onset that still yielded a positive gene test result 
was nine months. However, the shortest amount of time 
to yield a negative result was a mere three months.

Though theses results indicated that EVD RNA 
might be present in semen longer than initially thought, 
they do not necessarily imply that infectious virus is pres-
ent. However, they might indicate that the full genome 
is present from a replicating virus. Future experiments 
will implement virus-isolation assays, which will allow 
scientists to observe whether these specimens are virally 
invasive when they are inoculated onto cell cultures. 
This will be more telling of the infectious capacities of 
such semen samples.

NEJMoa1511410References for this article can be found at 
TuftScope.squarespace.com

body production gave the KD its name.3 Similar ketogenesis is 
also observed under starvation and fasting conditions, when 
the body must rely on its fat stores for energy in the absence 
of carbohydrate intake.6

NEUROTRANSMITTER HYPOTHESES

Given our understanding of the metabolic changes associ-
ated with the KD, how can the biology behind its anti-

convulsant effects be explained? One hypothesis involves the 
brain’s primary inhibitory neurotransmitter, g-Aminobutyric 
acid (GABA). This hypothesis proposes that the KD results 
in increased GABA production, and thus increased inhibitory 
neurotransmission.7 This idea is based on the fact that the KD 
induces a shift in amino acid processing through metabolic 

pathways that ultimately shunts 
GABA precursors from other 
pathways into the GABA synthe-
sis pathway, thus increasing its 
overall production and neuronal 
effects.8 This hypothesis has been 
supported by a study on epilep-
tic children, which showed that 

GABA concentrations in cerebrospinal fluid were increased if 
the children were on the KD.9

Within the realm of neurotransmitters, another hypothe-
sis involves the brain’s primary stimulatory neurotransmitter, 
glutamate. In contrast to the GABAergic hypothesis described 
above, the glutamate hypothesis proposes a decrease in the 
release of glutamate – and since glutamate is generally a stim-
ulatory neurotransmitter, decreasing its release would result 
in a net inhibitory effect as in the case of increased GABA pro-
duction.7 This hypothesis is supported by a recent study which 
showed that two specific ketone bodies, β-hydroxybutyrate 
and acetoacetate, may interfere with the activation of intracel-
lular glutamate transport proteins, thus diminishing release 
of the neurotransmitter.10 

It is important to note that the ideas presented above con-
cern only two of the brain’s vast array of neurotransmitters. 
There is strong potential for the involvement of additional 
neurotransmitters or for other roles of GABA and glutamate 
in mechanisms of the KD as an epilepsy treatment. However, 
the above hypotheses and the evidence supporting them do 
put forth an overall notion of the KD decreasing neuronal 
activity, ultimately modifying the sensitive balance of excit-
atory and inhibitory neurotransmission that is crucial to 
healthy brain function.

“... Dietary restriction is no

longer the shot in the dark that it 

was in ancient Greek times.”

SCIENCE REPORT

The Biology Behind Nutritional Therapy as 
an Epilepsy Treatment
Evan Balmuth

AROUND THE 4TH CENTURY BC, AN ANCIENT 
Greek physician wrote a Hippocratic treatise on epi-
lepsy: “On the Sacred Disease.”1 This medical essay 

argued that epilepsy is seated physically in the brain – that it 
is not an affliction by the gods, as was widely believed. Texts 
describing the medical practices of Hippocratic physicians 
have also described successful treatments for epilepsy – these 
treatments consisted of prescribed abstinence from food.2 
However, physicians noted that seizures recurred upon end-
ing the fast; thus, this treatment was not sustainable. None-
theless, the ancient Greeks may have been on the right track.

In modern medicine, dietary restriction remains a 
promising and developing treatment for epilepsy. Specifi-
cally, the ketogenic diet (KD) is a medical regimen that has 
been prescribed in treatment of 
the disease for over 90 years. It 
comprises a four-to-one ratio 
of fat to protein and carbohy-
drates, providing enough nutri-
ents to maintain a healthy body 
weight while effectively altering 
the body’s metabolism in an 
anticonvulsant (seizure-reducing)way.3, 4 In terms of typical 
foods, high-fat items such as nuts and butter are encouraged, 
while high-carbohydrate items such as bread and pasta are 
restricted.4 Regarding the diet’s effectiveness, according to 
the National Institute of Neurological Disorders and Stroke 
(NINDS), more than half of the patients who start the KD 
experience at least a 50 percent reduction in seizures, and 
many children even become seizure-free.5 Clearly, the KD 
significantly improves the lives of many epilepsy patients.

Although we have a strong understanding of the meta-
bolic changes associated with this diet, the mechanisms 
behind its healing effect on epileptic seizures remain unclear 
to this day. However, recent research has lent several clues to 
clarify the biology behind the effectiveness of this diet. This 
article will review three major proposed mechanisms of the 
KD as an epilepsy treatment, while ultimately elucidating the 
overall importance of nutrition in treating disease.

METABOLISM OF THE KETOGENIC DIET

The main goal of the KD is to shift the body’s main energy 
source from sugars (carbohydrates) to fats – thus the 

four-to-one-ratio of fats to carbohydrates and proteins.4 
(Dietary proteins are also required to provide building blocks 
for the body to synthesize its own functional proteins.)6 
When the liver breaks down fats for energy use, the ketone 
body, an important metabolite, is transported through the 
blood into cells for use as fuel.6 The diet’s increase in ketone 
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ANTIOXIDANT HYPOTHESES

Another potential cause behind the anticonvulsant effects 
of the KD may involve reactive oxygen species (ROS). 

ROS are highly reactive, often electrically charged molecules 
that can damage cells if prevalent in excess and, if increased 
in the brain, can impair brain function.6 Damage from ROS 
is referred to as oxidative stress. Fortunately, our bodies do 
have defense systems to counter oxidative stress, namely the 
reduced glutathione (GSH) antioxidant pathway.7 Glutathi-
one is an endogenous antioxidant that essentially neutralizes 
ROS to prevent them from harming cells.6 

One antioxidant hypothesis linking the KD to epilepsy 
treatment proposes that the KD increases GSH production 
and ultimately helps to mitigate neuronal oxidative stress 
which has been associated with epilepsy.7 This hypothesis has 
been supported by a recent study in rats which demonstrated 
increased expression of the transcription factor Nrf2 on the 
KD; Nrf2 is a protein that induces the expression of genes 
important in the GSH antioxidant pathway.7, 11 

Another antioxidant hypothesis proposes that the KD may 
induce increased expression of uncoupling proteins, altering 
the state of cells in a way that can have antioxidant effects.7 

Uncoupling proteins interfere with the cell’s normal energy 
production processes, altering the electrical charge around 
the membrane of the mitochondria: the cellular component 
responsible for energy production.6 This electrical alteration, 
in interaction with the charges of ROS, ultimately decreases 
ROS levels in the cell.7 This hypothesis was supported by a 
study in rats that revealed increases in uncoupling protein 
expression associated with a high-fat milk diet, as well as anti-
oxidant effects of these uncoupling proteins.12

Similar to the discussion of neurotransmitter hypoth-
eses, it is important to note that these antioxidant hypotheses 
represent only two of many possibilities for roles of the KD 
in mitigating oxidative stress in epilepsy treatment. Yet over-
all, the above hypotheses and evidence for them support the 
notion that the KD could be effective in treating epilepsy by 
helping to mitigate oxidative stress, thus protecting the brain 
and its healthy functioning.

THE ANAPLEROTIC HYPOTHESIS

A third important hypothesis regarding the anticonvulsant 
effects of the KD is based on the idea of anaplerosis: the 

replenishment of metabolic intermediates in cells.7 In nor-
mal cellular metabolic processes, intermediates are depleted 
in energy production and must be replenished through the 
diet or from breakdown of energy stores. However, the degree 
and type of replenishment depends on the source of new 
intermediates.6 On the KD, by nature of the high fat intake 
and resulting ketone body production, heightened levels of 
the critical metabolic intermediate acetyl CoA are produced. 
With more acetyl CoA feeding into metabolic cycles, such as 
the citric acid cycle, cells can ultimately produce more energy 
in the form of adenosine triphosphate (ATP), which is nec-
essary for cellular function (Figure 2).7 In support of this 
hypothesis, studies of epileptic mice have shown that dietary 
supplementation with triheptanoin, a particular fat known to 
break down into important metabolic intermediates, resulted 
in anticonvulsant effects.13

The anaplerotic hypothesis is compelling as it addresses 
a potential cellular energy deficiency in epilepsy. However, it 
requires much additional research to elucidate exactly which 
aspects of the KD most effectively increase acetyl CoA and 
other metabolites, and how the altered energy production 
might be leveraged in combating epilepsy symptoms.

CONCLUSION

Given our growing knowledge of biological mechanisms 
behind the KD treatment of epilepsy, dietary restriction 

is no longer the shot in the dark that it was in ancient Greek 
times. We can pinpoint specific biological consequences of 
the KD, including: increased inhibitory neuronal transmis-
sion via modulation of the neurotransmitters GABA and 
glutamate; decreased oxidative stress via activation of GSH-
related antioxidant pathways; and increased cellular energy 
production via ketone body metabolism and anaplerosis. In 
addition, through all of the research conducted on mecha-
nisms of the KD, we are simultaneously learning more and 
more about the biological mechanisms of epilepsy itself.

Yet despite all that we know about the KD as an epilepsy 
treatment, there is still much left to discover. Several new 
theories are proposed each year, and each requires extended 
academic study for confirmation in both animal models and 
human patients. It is also important to note that the KD is still 
generally reserved as a last-resort treatment for drug-resistant 
epilepsy, with often-unpredictable success rates.7 However, as 
we uncover more about the mechanisms behind its anticon-
vulsant actions, the diet could evolve to become more specific 
and effective as food choices can adapt accordingly. While 
the ancient Greeks prescribed abstinence from all food and 
today’s doctors prescribe restriction of carbohydrate intake, it 
should soon be possible to restrict food even more specifically 
so that patients’ lifestyles can be altered less severely. Moving 
forward, nutritional therapy could potentially replace drug 
therapy in some cases, which would remove the taxing side 
effects of anticonvulsant drugs from the equation. Alterna-
tively, specific drugs could be produced that would follow the 
mechanisms of KD action, also mitigating many side effects.

Figure 1: Ancient Greek pottery depicting the medical clinic of a
Hippocratic physician, circa 5th century BC.
Image source: Marie-Lan Nguyen; Item on display at the Louvre.

In all, an assessment of the KD as a treatment of epilepsy 
reveals a prime example of nutritional therapy in the treat-
ment of disease. Although previously considered “alterna-
tive” forms of treatment,  nutritional therapies may very well 
become the norm as their biological mechanisms become 
uncovered. In fact, the KD and other diets have been shown 
to improve symptoms of a variety of diseases, including 
Alzheimer’s disease, Parkinson’s disease, brain cancer, pros-
tate cancer, and diabetes.3 Although ancient Greek physi-
cians failed in many of their unscientific prescriptions, they 
did maintain a custom of carefully adapting healthcare to 
the patient’s lifestyle (within the constraints of ancient medi-
cine).14 A future of nutritional therapy provides the opportu-
nity for an important renaissance of this approach to health-
care – by naturally modifying a patient’s diet, symptoms can 
be mitigated in a way that is far less invasive and life-altering 
than surgery or drug treatments. Though biological knowl-
edge gaps leave researchers with many unanswered questions, 
it is worth the effort to investigate this “alternative” therapy 
because it may soon become the preferred norm.
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the use of the technology. While some argue that continued 
research could lead to life-saving technologies, others argue 
that it could lead to “designer babies.”1,3,6 Thus, boundaries 
would have to be set in order to prevent misuse of the tech-
nology, such as making physical alterations to babies that are 
medically unnecessary. 

At first glance, the idea of eliminating the transmission 
of a disease risk gene seems ideal. For future parents who are 
carriers of a genetic disease like cystic fibrosis, the decision to 
try to have a child can feel extremely scary and selfish – but 
this fear could be eliminated if the risk gene were deleted in 
their offspring. Men who are genetically infertile and have a 
child via in vitro fertilization still pass on their infertility to 
their sons – but they may not have to if gene modification 
were to become mainstream.2 People who are at high risk for 
genetic cancers could sleep soundly knowing that their chil-
dren would not have to endure a life full of hardships due 
to their parents’ genetic makeup. In all, the chance to have a 
baby without the risk of transmitted genetic disease would be 
worth the side effects for many people.

However, there are some consequences that are consid-
ered by many to be worse than any benefit. The basis for argu-
ments against using the newly discovered gene modification 
technology is that, as with other scientific advancements, it 
would be taken too far and cause more harm than good.2,3 
People would begin to choose the future characteristics of 
their child – starting by erradicating disease, but eventually 
eliminating all undesirable qualities (even ones that are not 
medically urgent). Because there are other options to prevent 
the known transmission of a disease to a child (i.e. adoption, 
sperm or egg donation, or prenatal testing), many people 
view gene modification as an unnecessary evil.3 

Mainstream genetic modification could also begin a new 
era of discrimination and stereotyping.3 A parliamentary 
briefing for the 2008 Human Fertilisation and Embryology 
Bill established a list of social reasons why gene modifica-
tion is unethical, stating that people with existing disabili-
ties would be looked upon differently. Rather than making 
accommodations for disabled people, society would be less 
accepting as the next generation may not include them.3 In 
essence, the entire concept of humanity would change as 

School, commented on the results: “Their study should be a 
stern warning to any practitioner who thinks the technology 
is ready for testing to eradicate disease genes.”1 

Concerning this experiment’s test subjects, the Chinese 
scientists stated that the studied embryos were non-viable, 
meaning that they were defective and would not have been 
able to develop into an adult human.1 They argued that test-
ing on these specimens was ethical because they would have 
been discarded anyway.5,7,8 However, despite the marginal suc-
cess of their initial experiment and the brewing controversy 
between scientists of different cultures and backgrounds, the 
Chinese researchers have continued to express interest in such 
research in hopes of determining a more effective method.5

When interviewed by the New York Times, Zhai Xiao-
mei, a member of China’s 
National Medical Ethical 
Committee, said, “Inside 
China, there are people who 
are opposed to international 
standards, citing cultural dif-
ferences. This force is actually 
quite powerful sometimes.”8 
One of these cultural differ-
ences is religion. Deng Rui, a 

medical ethicist at Shanxi Medical University, said to the New 
York Times, “Confucian thinking says that someone becomes 
a person after they are born. That is different from the United 
States or other countries with a Christian influence, where 
because of religion they may feel research on embryos is not 
ok.”8 Other cultural differences such as abortion laws and the 
one-child policy also have an effect on the ethical view of con-
ducting research on embryos. Despite the apparent discrep-
ancy in perceived acceptability of embryo research between 
countries, many people from around the world fear that the 
Chinese are quickly taking their research too far and that 
undesirable consequences could arise.

Researchers from around the world are attempting to 
come to an international consensus on human gene modifi-
cation research. The Hinxton Group, an international ethics 
consortium of scientists and policy experts focused on stem 
cells, stated that in order to answer some important scientific 
questions, much more research must be done.6 Although its 
members agree that CRISPR/Cas9 is not yet ready for clini-
cal use, they said that it could become a “morally acceptable” 
technology in the future.6 To make this possible, strict regu-
lations would have to be put into place in order to control 

“While some argue that continued 
research could lead to life-saving 
technologies, others argue that it 

could lead to ‘designer babies’.”

EDITORIAL

Evaluating the Implementation of Human 
Embryonic Gene Modification
Hannah Heselton

THE ETHICAL DEBATE SURROUNDING EMBRY-
onic gene modification has been brought to the fore-
front in recent months due to recent research. Sparked 

by the seemingly innocent thought of preventing the passage 
of genetic diseases to children, the discussion of gene modi-
fication took a sharp turn when it focused on the problem 
of unethical uses like creating “designer babies.”2 For a long 
time, this was merely food for thought; However, last April 
gene modification became a reality when a group of Chinese 
scientists found that they could effectively modify a human 
zygote at a genetic level (although their procedure is still in 
need of improvement).5 Now that researchers know this sort 
of modification is feasible, much more time and effort has 
gone into assessing the different possibilities of gene modifica-
tion.6,9 However, a difficult 
question arises with the 
advent of such new capa-
bilities: Ethically, should 
we be allowed to change 
the genes of another per-
son and the future of their 
lineage? Embryonic gene 
modification may have 
some benefits, but the 
social and ethical impacts clearly indicate that it should not 
be put into practice.

In March, a team of American scientists requested 
researchers around the world to refrain from using embry-
onic gene modification on humans.7,8 They argued that there 
is not yet an understanding of all the possible complica-
tions that could come from the procedure, and that there 
are no ethical test subjects.8 However, a group of scientists 
in China went against the wishes of the United States and, 
less than a month later, published in Nature magazine that 
they had established a method of changing a gene in a human 
embryo.1,7 While studying beta-thalassaemia, a life-threaten-
ing blood disorder, the team discovered that their technol-
ogy was able to eliminate an important risk gene for the dis-
ease.5,6 The gene-editing technique they used, CRISPR/Cas9, 
is able to target a specific genetic sequence in a cell and then 
replace it with a different gene of interest.5,6 To the satisfac-
tion of many American scientists, the leading researchers on 
the project agreed that the technology was not ready to be 
used outside of testing.8 It still needs modification to even 
be considered usable in a clinical setting due to the results 
of the experiment: First, only a few of the 86 tested embryos 
were able to have a gene successfully replaced; and second, 
there were also some undesirable changes in other genes.1,8 
Dr. George Daley, a stem-cell researcher at Harvard Medical 
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people would have the freedom to simply create the future 
generation rather than leaving it up to the chance of nature.

An additional issue is that of germ-line therapy: modify-
ing all future generations by making a genetic change to an 
individual.4 According to Burke K. Zimmerman, Ph.D, “The 
argument is put forth that it is the moral obligation of the 
medical profession to make available to the public any tech-
nology that can cure or prevent pathology leading to death 
and disability, in both the present and future generations.”9 
Is this an ethical approach to medicine? Since those affected 
are not yet born, they have no say in whether or not they 
want this change in their genetic makeup.4 Furthermore, the 
potential long-term consequences could be severe, particu-
larly in future generations.4 Because no one has ever made 
a significant genetic change to a human embryo, the results 
of this interference have not been observed – and it would 
be impossible to predict the possible outcomes without many 
years of longitudinal study after the successful modifica-
tion of the first embryo.9 Putting the future at risk may seem 
worth it to some, but for others, it cannot possibly be ethical.

The recent international discoveries have put an emphasis 
on the ethical debate of whether or not human gene modifi-
cation should ever be allowed in a clinical setting, and even 
whether or not research on the matter should be allowed to 
continue. Due to the results of the newest studies, this tech-
nology is no longer just a “what-if” scenario – it is now reality. 
Although the methodology requires many technical improve-
ments in order to even be considered for clinical use, its theo-
retical and practical possibilities are concerning. If additional 
research is allowed, it may soon progress to implementation 
in viable human embryos and onward to mainstream prac-
tice. An international discussion is on the horizon and scien-
tists everywhere need to think about what consequences their 
“next-generation” technology could have. Ultimately, the bio-
logical and ethical consequences of using this new technology 
in humans could be detrimental to society as a whole. Con-
trolling the use and research of the technology is vital to pre-
vent a serious change to a new and “improved” society where 
humans are no longer created in a natural way.

References for this article can be found at 
TuftScope.squarespace.com
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women’s sports also tends to emphasize feminine, “gender-
appropriate” sports. For example, during NBC’s coverage of 
both the winter and summer Olympics, the women’s sports 
that most regularly receive primetime slots are gymnastics 
and figure skating, while more “masculine” women’s sports 
receive less coverage.16 Professional female athletes are thus 
lauded for their feminine aesthetics first and for their tal-
ent second. The sexualization and belittling of professional 
female athletes in sports media is further reinforced by regu-

lar sexist comments from sports 
professionals, such as FIFA presi-
dent Sepp Blatter’s infamous 
suggestion that female soccer 
players should “play in more 
feminine clothes, like they do in 
volleyball,” and Sports Illustrated 
analyst Andy Benoit’s tweets 
claiming that women’s sports as 
a whole are “not worth watch-
ing.”17, 18 The secondary and often 
sexualized status of professional 
female athletes in sports media 
reflects cultural expectations for 

all female athletes’ bodies. If even the world’s most talented 
professional female athletes are regularly objectified while 
their abilities are ignored, then what do young female ath-
letes have to strive for? As young female athletes internalize 
sports media’s emphasis on femininity and sex appeal above 
all, this can create widespread physique anxiety and negative 
body image, leading to further development of Female Ath-
lete Triad and other unhealthy eating behaviors.

NEXT STEPS

Overall, awareness of Female Athlete Triad has been 
steadily expanding since the syndrome was identified in 

1992. However, too many recent academic papers and media 
outlets stop short at fully explaining the triad and claim that 
a lack of proper nutritional knowledge among female athletes 
is the main or only cause of its emergence. Doing so disre-
gards the clear psychological factors behind the mass mal-
nourishment of female athletes and discounts female agency 
by implying that restricted eating is unintentional. This is not 
to downplay the value of education programs as a preven-
tion measure; It is true that many women in sports do not 
have sufficient knowldge of nutritional concepts. But they 
also feel pressure to obtain a thin body ideal, both through 
their relations with coaches and through wider societal pres-
sures imposed by sports media. Researchers must acknowl-
edge that the roots of Female Athlete Triad run much deeper 
than simply an ignorance of proper nutrition. Ultimately, the 
conversation about restricted eating in female athletes can-
not be separated from the conversation about the roles and 
expectations of female bodies in society. 

TEAM PRESSURES

The question then becomes, where do female athletes’ 
physique anxiety and unhealthy eating patterns come 

from? The most direct pressure likely stems from teammates 
and coaches who set standards of behavior on a sports team. 
Coaches especially influence athletes’ self-perceptions and 
body image; Studies have shown that conflict between ath-
letes and their coaches accurately predicts athletes’ relation-
ships with eating.13 In fact, a coach likely has more sway over 
a young athletes’ eating behav-
ior than the athlete’s own par-
ents.13 Everything from negative 
body-related comments to sport 
requirements such as public 
weigh-ins may lead to low self-
esteem and increases in phy-
sique anxiety among athletes.12 
Research shows that athletes with 
emotionally supportive coaches 
are less likely to develop eating 
disorders, but many coaches are 
not trained to spot the symptoms 
of Female Athlete Triad.12, 13 Thus, 
even the most sensitive coach may not be able to help. Nega-
tive relationships with coaches can hugely affect an athlete’s 
likelihood of developing Female Athlete Triad, so it is vital 
that coaches be educated on the syndrome’s early warning 
signs and risk factors.

MISOGYNY IN THE MEDIA

Beyond influence from coaches, media perceptions of 
women in sports also greatly affect female athletes. Studies 

have consistently shown that sexualized images of women in 
popular media have negative effects on young women’s body 
image and self-esteem. This is especially true for young female 
athletes when the women being sexualized by the media are 
professional athletes themselves.14, 15 Though it has become 
increasingly acceptable for women to become professional 
athletes over the past few decades, sports still remain a male-
dominated domain. Female athletes are consistently given less 
media coverage than their male counterparts in most sports, 
which serves to portray athletics as an inherently masculine 
pursuit.14 The coverage that women do receive is sometimes 
filled with infantilizing or subtly belittling language (such as 
referring to adult athletes as “girls”), and focuses more on 
their emotions and sex appeal than their athletic performance 
when compared to men’s sports coverage.14 Media coverage of 

“The secondary and often 
sexualized status of profes-

sional female athletes in 
sports media reflects cultural 

expectations for all female 
athletes’ bodies.”

EDITORIAL

Why Aren’t Female Athletes Eating?
Caroline Russell-Troutman

THIS PAST SUMMER, 26.7 MILLION PEOPLE    
tuned in to watch the Women’s World Cup final, mak-
ing it the most-watched soccer game in the history 

of U.S. television.1 That day was a victory, not only for the 
U.S. team, but for women’s sports in general. In fact, from 
Mo’ne Davis’ explosive popularity following the 2014 Little 
League World Series to Ronda Rousey’s appearance on the 
cover of Men’s Fitness magazine, women’s athletics have been 
getting more media attention than ever before.2 The ris-
ing popularity of women’s sports can be attributed in part 
to the upsurge in numbers of female athletes over the past 
four decades. Following the passing of Title IX in 1972, the 
number of women participating in sports has skyrocketed 
from 310,000 to 3,373,00.3 However, with this increase, a new 
problem has arisen in the world of women’s sports known as 
Female Athlete Triad, a syndrome linked to under-eating in 
female athletes.3 As awareness of the syndrome has spread in 
recent media, researchers have attempted to address methods 
of prevention, but often end up problematically discounting 
the role of external pressures on female athletes. Ultimately, 
Female Athlete Triad cannot be prevented until all environ-
mental and psychological pressures that contribute to the 
syndrome are taken into account.

DEFINING THE TRIAD

Female Athlete Triad is characterized by a combination of 
disordered eating, low bone density, and menstrual dys-

function and is commonly seen in young female athletes.3 
These interrelated conditions are all associated with a lack of 
sufficient nutrition. Experts claim that female athletes, espe-
cially those with a rigorous training program, should be eat-
ing as many as 3,500 calories a day, but many are not meeting 
these dietary needs and are essentially malnourished.4 This 
is a serious issue as Female Athlete Triad can cause problems 
such as increased stress fractures or other sports-related inju-
ries, muscle weakness, and fatigue. In turn, these symptoms 
affect athletes’ health and prevent them from performing at 
their best abilities.3

A recent scientific review entitled “Female Athlete Triad: 
Past, Present, and Future” made national headlines this year 
for exploring the emergence of the syndrome.3 The review 
also notes that as many as 78% of young female athletes may 
be affected by one or more components of the syndrome.3 
While this paper has succeeded in increasing public aware-
ness of Female Athlete Triad, it does not explain the cause 
of the syndrome’s emergence or how it can be combatted. 
The authors of this breakthrough paper, Matzkin, Curry, and 
Whitlock, claim that a lack of nutritional education is largely 
to blame for Female Athlete Triad; As a result, they contend 
that educating athletes about healthily maintaining energy 
may prevent them from developing the triad.3 

However, it is unlikely that a lack of nutritional knowl-
edge alone is behind the emergence of Female Athlete Triad. 
Multiple studies of nutritional awareness in young people 
have shown that, while most young athletes are not properly 
educated in nutrition, women tend to have a better under-
standing of nutritional concepts than men.5, 7 Further stud-
ies looking only at women found no significant difference 
in nutritional knowledge between female athletes and non-
athletes.6 While poor nutritional education may be a con-
tributing factor to the emergence of Female Athlete Triad, it 
does not explain why the syndrome is specific only to young 
female athletes. Despite this, major scientific papers and 
media outlets covering Female Athlete Triad do not gener-
ally discuss causes beyond a lack of nutritional awareness. For 
example, Leigh Weingus writing in the Huffington Post sug-
gests, “Maybe they just don’t know how much they should be 
eating to stay nourished.”8 What these articles do not discuss 
is the much darker truth: that many female athletes make a 
conscious choice to jeopardize their own health and athletic 
performance for the sake of a smaller figure. 

SPORTS AND BODY IMAGE

Women today constantly struggle with pressures to 
achieve certain aesthetics; as a result, they often 

develop a complicated relationship with eating. Female ath-
letes are no exception, and they may even experience this to a 
greater degree. Rates of eating disorders are higher in athletes 
than in the general population, especially at the elite level. 
Additionally, eating disorders are significantly more preva-
lent in women than in men.9, 10 Perfectionism and physique 
anxiety – both traits linked to the development of eating dis-
orders – also occur more often in female athletes than in their 
male counterparts.11 Female athletes thus often have a more 
negative relationship with eating and more anxiety regarding 
their weight and physique compared to men or non-athletes. 
Furthermore, there is a clear link between Female Athlete 
Triad and physique anxiety, as studies repeatedly show that 
the triad is most prevalent in sports in which aesthetics are 
judged, such as gymnastics, and in which revealing uniforms 
are required, such as swimming.3 Female athletes, therefore, 
are not under-eating solely due to ignorance of proper nutri-
tion, but also in order to deliberately control their physiques. 
Portraying insufficient nutritional knowledge as the only 
possible cause  of Female Athlete Triad overlooks the obvi-
ous psychological and social factors at play when it comes to 
female athletes and restricted eating. 
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GENETICALLY MODIFIED ORGANISMS (GMOs), 
including genetically modified crops, can only be 
beneficial to a country in which they are legal and 

available. Although genetic modification can enhance the 
yield of crop production through a variety of methods, such as 
the implementation of pesticide-resistant genes, this practice 
is useless if the resulting crops are inaccessible due to govern-
mental bans. One such governmental ban is currently in place 
in Kenya. In November of 2012, Kenya’s government banned 
genetically modified crops in fear that these crops were not 
safe for human consumption.8 This decision, however, was 
largely based on influential yet definitively flawed experi-
mentation which accredited genetically modified crops with 
death in a control group of rodents.1,9 With this conclusion 
as the primary basis for the ban in 2012, the prohibition of 
genetically modified foods in Kenya has been detrimental to 
the country’s inhabitants. Specifically, the lack of genetically 
modified seeds capable of 
tolerating drought condi-
tions has raised signifcant 
concern surrounding the 
country’s food security: 
the sufficiency of availabile 
and affordable food. 

In September of 2012, 
a group of scientists, led by 
Gilles-Eric Séralini, pub-
lished a two-year study 
in which they tested the 
long-term effects of Monsanto’s glyphosate-resistant NK603 
maize, a genetically modified type of corn, on an experi-
mental set of rats, comparing the results closely to those of 
a control group of rats that were fed normal corn.1 Though 
later disregarded by the scientific community, the results of 
this study indicated that the experimental rats, having con-
sumed genetically-modified maize, developed more tumors 
and died sooner than the controls rats.1 However, Séralini’s 
experiment received harsh criticism, primarily surrounding 
the inadequacy of his sample size; Séralini and his team based 
their research on only ten rats of each sex in their treatment 
groups.1 Although a sample size of ten rats has been estab-
lished as an appropriate number for certain studies within a 
shorter period of time – 90 days, for instance – this number 
represents a weak sample size for a study that spanned two 
years.1 For a two-year rat study, which lasts nearly the entirety 
of a rat’s lifetime, groups such as the Organization for Eco-
nomic Co-operation and Development (OECD) suggest that 
chemical toxicity studies should be conducted with at least 20 

rats of each sex, while carcinogenicity studies require at least 
50.1 A larger sample size is more representative of the popula-
tion, limiting the influence of outliers, which better-enables 
researchers to verify their results. Furthermore, concerns 
were also raised regarding the type of rat, Sprague-Dawley, 
used in Séralini’s experiment. Sprague-Dawley rats are prone 
to developing tumors and, on average, less than half of the 
rats in a given sample population will live for longer than 104 
weeks.1 The OECD guidelines, however, order that at least 
half of the rats  in a sample population must survive at the 
104-week mark for a two-year experiment to maintain valid-
ity.1 With this in mind, Séralini and his team should not have 
studied Sprague-Dawley rats given their inherent incompat-
ability with the experimental design.

Despite its insubstantial probative value, Séralini’s study 
influenced the Kenyan government’s ban of GMOs, with 
consequentially detrimental effects on national food secu-

rity.1,9 Although the ban 
was beneficial in that it 
promoted more research 
on the health effects of 
GMOs, this research could 
have proceeded without 
the absolute prohibition of 
GMOs in Kenya. For exam-
ple, the government could 
have elected to implement 
a GMO restriction system 
while simultaneously pro-

moting more extensive research. In the United States, geneti-
cally modified crops must meet regulatory requirements 
set by three different governmental agencies, including the 
Food and Drug Administration (FDA).2 As a result of these 
established regulations, genetically modified foods must pass 
more tests and higher safety protocols before they are cleared 
for public consumption. Kenya would likely have benefited 
from a similar approach, one allowing for  both research and 
appropriate regulations.

Not only was Kenya’s ban on GMOs based on a flawed 
study, but it also produced problems regarding food secu-
rity. The use of biotechnology and genetically modified seeds 
provides greater food security and environmental sustain-
ability by increasing crop production and minimizing pesti-
cide use.3 With a higher rate of food production, the Kenyan 
economy would likely continue to grow as the country would 

“Despite its insubstantial probative 

value, Séralini’s study influenced the 

Kenyan government’s ban of GMOs, 

with consequentially detrimental ef-

fects on national food security.”

EDITORIAL

Recognizing the True Implications of
Kenya’s GMO Ban
Stephen DiMauro
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be able to export its products while simultaneously circulat-
ing them through the Kenyan market. However, without the 
increased yields of genetically modified crops, food short-
ages in Kenya have become more drastic. The corn deficit last 
year in Kenya was the result of a devastating drought that has 
afflicted much of the Rift Valley in northwestern Kenya.4 In 
fact, the drought was so 
devastating that, as of May 
2014, nearly one-third of 
the region’s farmed corn 
was damaged.4 Droughts 
such as this one negatively 
impact the germination of  
seeds as they are not able to 
properly cultivate without 
water.4 Although in some 
cases the seeds might begin 
to grow, without a proper natural water supply, the plant will 
not survive.4 Though official statistics have not been reported, 
farmers and agricultural experts in Uasin Gishu, a county in 
the North Rift region of Kenya, expect a drop in production 
from the 4.5 million bags of corn that were cultivated in the 
previous year.4 It is important to note that corn insecurity in 
Kenya is especially detrimental since corn is such a pivotal 
crop to Kenyans. Not only do Kenyans use corn as an eco-
nomic commodity, but they also consume it as an important 
part of their diet.6 If the GMO ban had not been in effect, 
Kenya could have potentially used the genetically modified, 
drought-resistant corn seeds as a means to prevent the critical 
food insecurities that are currently present.

Monsanto, a powerhouse agrochemical and agricultural 
biotechnology corporation in the United States, is one of the 
leading corporations that sells genetically modified seeds to 
farmers throughout the world; Its tested products demon-
strate the great potential of genetically modified crops. This 
corporation has developed an array of genetically modified 

seeds with the end goal of increasing production through 
genetic modification.10 These seeds include those of alfalfa, 
canola, corn, cotton, sorghum, soybeans, sugar beets, and 
wheat.5 One of Monsanto’s newest products is the Genu-
ity DroughtGard Hybrid – a genetically modified seed that 
farmers can use for corn production in arid areas with insuf-

ficient rainfall.5 Extremely 
dry areas like the High 
Plains in Kansas, parts of 
Texas, and South Dakota 
are some locations where 
agrochemists, agronomists, 
and farmers have tested 
this innovative new seed, 
and the results have been 
promising.5 For instance, 
in a study assessing the 

yields of 250 farmers planting up to 40 acres of Drought-
Gard seeds, more than two-thirds of the farmers experienced 
an increase in harvest.5 Ultimately, in comparison to other 
drought-resistant seeds and other Monsanto hybrid seeds, 
DroughtGard harvested approximately two more bushels 
per acre.5 Biologically, this greater production is the result of 
certain genes that regulate the growth of crops according to 
water intake.5 In other words, the DroughtGard seed opti-
mizes the little water that a crop receives in order to be most 
efficient, and ultimately more drought-resistant.

Genetically modified seeds like DroughtGard would play a 
vital role in a country such as Kenya where drought is respon-
sible for food insecurity and lower production rates. If Kenya 
were to reverse its ban on GMOs, drought-resistant seeds like 
DroughtGard could help to mitigate food insecurity from the 
recent corn deficiency, which has seriously impacted parts of 
the drought-stricken North Rift region. Though one might 
argue that the DroughtGard seeds are too expensive for farm-
ers in Kenya, the seeds should not be ruled out on that basis.

Image source: flic.kr/p/eg9W5v

“If Kenya were to reverse its ban on 

GMOs, drought-resistant seeds... 

could help to mitigate food insecurity 

from the recent corn deficiency.”
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RESEARCH HIGHLIGHTS: 

The Effect of Spicy Food Consumption on 
Total Mortality

Lena Chatterjee

A RECENT STUDY IN CHINA REVEALED A POS-
sible link between consuming spicy foods and 

death. Capsaicin, the active ingredient in chili peppers 
that causes the hot sensation of spiciness, has already 
been shown to have beneficial effects on health.  Prior 
studies have shown a lower cancer rate in populations 
that consume spicy foods, as well as a reduction in obe-
sity risk. Spicy ingredients have also demonstrated an 
antibacterial effect on gut microbiota, which are related 
to cardiovascular disease, diabetes, and cancer.

 This longitudinal study investigated any connec-
tions between eating spicy food on a regular basis and 
mortality. The research was conducted between 2004 
and 2008, during which time over 199,000 men and 
288,000 women participated. The roughly 512,000 par-
ticipants were between 30 and 79 years of age. Those 
that were included answered a questionnaire about 
their spicy food consumption. The questionnaire asked, 
“During the past month, about how often did you eat 
hot spicy foods?” Participants that ate spicy foods often 
were then asked which spicy sources they had eaten. As 
the study continued, participant deaths were recorded 
from death registries, with causes of death being named 
from official death certificates. Some participants were 
marked as “losses to follow-up,” meaning that their 
addresses had changed, their residence had moved out 
of the study area, or they could not be contacted within 
one year. Participants were observed from the baseline 
dates of 2004 to 2008 through 2013, or until death or 
loss to follow-up. The analysis was done using multivar-
iate models that included mortality risk factors such as 
alcohol or tobacco consumption, physical activity, and 
family medical history.

The study yielded an inverse relationship between 
total mortality and spicy food consumption that was 
statistically significant. The comparison between those 
that ate spicy foods 6 to 7 days per week and those who 
only ate it less than once a week showed that there was 
a 14% total mortality risk reduction for those who ate 
spicy foods more often. Though the study benefitted 
from its large sample size and control for risk factors, 
its authors did warn of limitations. For example, spicy 
food consumption also tended to correlate with lifestyle 
behaviors and dietary habits that can affect mortality, 
such as red meat, alcohol, and tobacco consumption.  
Therefore, much is left to be discovered in the potential 
effect of spicy food on mortality.

BMJ 2015;351:h3942

Governmental aid methods, such as subsidy programs, could 
help disadvantaged farmers afford certain seeds, including 
the DroughtGard seed. As an example of a potential subsidy 
program, a 2009 research pilot project in Kenya called Maize 
Seed for the Poor (MSP) investigated ways to bring subsi-
dized seeds to farmers in order to increase agricultural pro-
ductivity.6 Specifically, the program implemented coupons 
for improved maize seeds.6 Although MSP was just a small 
and brief project, it demonstrated the implementation of a 
specific method to increase seed affordability. Additionally, 
its research provides valuable information for the potential 
future implementation of similar programs. 

Food insecurity as a result of governmental bans on 
genetically modified foods affects a variety of people within 
a country. Food shortages have certainly impacted families of 
healthy Kenyan citizens like farmers, warehouse managers, 
and teachers, but they have also had especially detrimental 
effects on diabetics in western Kenya. For instance, a 2013 
study investigating the characteristics of diabetics in west-
ern Kenya found that nearly one-third of the patients were 
subject to food insecurities.7 Further, 81% of that one-third 
were experiencing severe food insecurity.7 This situation 
proves especially detrimental for diabetics as food insecurity 
greatly impedes upon management of the disease; Simply not 
enough nutrients are consumed after each insulin injection 
for the treatment to be effective.7 Ultimately, patients are left 
at a higher risk of hypoglycemia, or low blood sugar.7 In all, 
if the  dangerous food insecurities of diabetics are not reason 
enough to lift the GMO ban in Kenya, it is likely that geneti-
cally modified foods would assist many people experiencing 
food insecurities in addition to the diabetics who are espe-
cially suffering.  

In conclusion, there should be no restriction on GMOs 
that could reduce food insecurity in Kenya as the ban, based 
on a flawed and inadequate study, has ultimately been harm-
ful to the Kenyan people. Conversely, government officials 
in Kenya should capitalize on the benefits that come with 
this valuable product. GMOs incorporate the innovation of 
today’s technological advances, and with them, farmers can 
produce a greater yield of crops despite catastrophic environ-
mental conditions such as drought. Specifically, the success of 
Monsanto’s DroughtGard seed, as a drought-resistant form 
of the corn seed, is an excellent example of how genetically 
modified seeds could help Kenya if government officials were 
to terminate the ban.  In using genetically modified seeds like 
DroughtGard, Kenya could benefit from fewer food insecuri-
ties, and, as a result, people facing diseases such as diabetes 
would be at lower risk for complications. Of course, there 
are certainly complicated economic ramifications that come 
along with GMOs; However, it is important to recognize the 
their potential benefits that ultimately outwiegh their associ-
ated risks.  With that said, the genetically modified food ban 
in Kenya, based on Séralini’s findings, has caused a lasting 
effect on people of all health and occupational backgrounds 
across the country.

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

LOCAL RESEARCH SPOTLIGHT

“WE HAVE TOO MANY MOUTHS TO FEED.”  
That is how J. Paul Bolam and  Eleftheria K. 
Pissadaki put it in their 2012 article Living 

on the Edge With Too Many Mouths to Feed: Why Dopamine 
Neurons Die.3  With projections reaching as far as one meter 
long, neurons pose a unique challenge when it comes to 
supplying each part of the cell with energy.3  Mitochondria 
are the cellular components responsible for using glucose to 
make adenosine triphosphate (ATP), which powers many of 
the cell’s functions.  Neuron cells are particularly reliant on 
mitochondria because they provide neurons with 95% of their 
required ATP.4 The issues that can arise from this situation are 
apparent when one considers that mitochondria are made in 
the cell body and must be shipped out to the cell’s projections 
to supply ATP locally.4 When Bolam and Pissadaki talk about 
“mouths to feed,” they are referring to the synapses at the 
ends of these projections.3 The synapse is the location where 
communication between neurons occurs.  As soon as the 
mitochondria can no longer supply all of the needed energy 
to the synapses and along the length of the projections, the 
cell’s ability to communicate is diminished. As a result, the 
projections begin to wither and the cell will eventually die.3

How neurons deal with these challenges and, perhaps more 
importantly, how they fail to, is the research focus of the Schwarz 
Laboratory at the Boston Children’s Hospital.  Graduate student 
and lab member Himanish Basu explained the importance of 
this focus by pointing to the way that mitochondrial motility 
goes wrong in so many neurodegenerative diseases, including 
amyotrophic lateral sclerosis (ALS), Parkinson’s disease, and 
diabetic neuropathy.4 With such systemic effects caused by 
a single biological process, it is easy to see why researching 
the effects of mitochondrial motility and energy delivery in 
neurons is invaluable in developing refined treatments.

As a specific example of mitochondrial roles in disease, 
Bolam and Pissadaki propose mitochondrial dysfunction as an 
explanation for part of the pathology of Parkinson’s disease.3 
Unsurprisingly, neurons with the longest and most numerous 
projections tend to suffer first. In healthy individuals, old 

mitochondria are regularly cleared by the PINK1/Parkin 
pathway.5 Issues arise when dead or dying mitochondria burst 
and clog up the channels along these narrow projections.3 The 
first neurons to be affected are the ones involved in initiating 
voluntary movement.4 The loss of function in these neurons 
is what causes the pathology of Parkinson’s disease: hunched 
posture, shuffling movement, and characteristic trembling.3

However, Parkinson’s disease is not the only neuropathy 
associated with issues caused by mitochondrial dysfunction.  
Diabetic neuropathy is caused by a disturbance in the 
mitochondrion’s ability to effectively respond to sugar 
concentration and energy demand in the peripheral and central 
nervous system.4  Unsurprisingly, a similar cellular pathology 
is observed to that of Parkinson’s disease, albeit in different 
neurons. Diabetic neuropathy results in burning, itching, loss 
of sensation in limbs, digestive effects, and even memory loss.4, 

6 This article will provide an overview of research spearheaded 
by the Schwarz Laboratory on mitochondrial motility, as it 
relates to such neurodegenerative disorders.

NEUROBIOLOGY BACKGROUND

To understand the Schwarz Laboratory’s findings, 
some knowledge of the neuron’s anatomy is necessary.  

According to postdoctoral fellow Gülçin Pekkurnaz, neurons 
are highly compartmentalized cells and, though they take 
many forms, most neurons are made of three compartments.4 
The cell body is the roughly spherical or conical center of 
the cell where many important functions, such as DNA 
storage and its translation into proteins, take place. The next 
two components are the projections – dendrites and axons 
–  which are responsible for the neuron’s unique ability to 
receive, process, and send information (Figure 2). It is the 
combination of these functions, compounded across an entire 
nervous system, that gives rise to behavior and consciousness.4

MITOCHONDRIAL MOTILITY DYSFUNCTION 
AND ROLES IN NEUROLOGICAL DISORDERS
The Schwarz Laboratory at the Boston
Children’s Hospital 
The Schwarz Laboratory is located at the Boston Children’s Hospital’s F.M. Kirby 
Neurobiology Center. The laboratory’s research topics include neuroplasticity, the 
formation of synapses, and mitochondrial trafficking. Dr. Thomas Schwarz, the 
labroratory’s Principle Investigator, received his PhD from Harvard University in 1983.  
The Schwarz laboratory was created when he returned to Boston to become a Professor 
of Neurology and Neurobiology at Harvard Medical School after working at Stanford 
University’s Department of Molecular and Cellular Physiology.9,9 
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Dendrites are on the receiving end of this game of telephone 
and are typically shorter and more branched than axons, 
which are the senders of information.4 The longest of these 
projections reaches from the base of the spine to the bottom 
of the foot and relays the received information to muscles, 
glands, or other neurons.4 The sites of these connections are 
synapses.  When a neuron receives a signal from an adjacent 
cell or sensory organ, the signal travels down the length of the 
cell, across its body, and to the axon terminal in the form of 
a wave of electrical depolarization which spreads across its 
membrane.  When the signal has passed, the membrane re-
polarizes and prepares for the next signal.  Once this signal 
reaches the terminal, a small amount of neurotransmitters 
is released across the small cleft between the neuron and its 
target.4  After the next cell receives the signal, the information is 
passed on through signal transduction in the case of a neuron, 
contraction in the case of a muscle, or hormone release in the 
case of a gland.4

Though it is easy to think of these neurons as filled with a 
soupy mixture of proteins and organelles, they are crisscrossed 
by a ridged cytoskeleton and made up of filaments of protein.4 
Different forms serve different purposes, but the most 
important for mitochondrial trafficking are microtubules.4 
These tiny tubes of protein form the superhighway that allows 
materials – from individual molecules to whole mitochondria 
– to travel to far-flung parts of the neuron.4

Given this complex neuronal structure, how does a 
mitochondrion reach its destination over a meter away? It 
walks.  Two motor proteins, kinesin and dynein, attach to the 
microtubule and, in a motion resembling a person putting 
one foot in front of the other, drag the mitochondrion like a 
parade balloon.4 However, these two motors do not connect to 
the mitochondrion directly.  Rather, they pull on two adapter 
proteins. The first of these, known as miro, is embedded in 

the membrane of the mitochondrion and serves as an anchor.2 
The second is called milton, which acts as a link between miro 
and the motors (Figure 1).1

Though mitochondria are usually associated with energy 
production, they serve many other roles essential to cell 
function. Perkkuranaz explains that the mitochondrion’s 
dynamic nature is important for all of its functions, including 
ATP provision, calcium buffering, and cell death regulation.4

RESEARCH AT THE SCHWARZ LABORATORY

Due to the fact that the most common cause of neuropathy 
in industrialized countries is diabetic neuropathy, 

and with ten million people affected by Parkinson’s disease 
worldwide, the need to identify the causes of these diseases is 
all too clear.6, 7 The Schwarz Laboratory is one group looking 
to determine those causes. The laboratory’s researchers 
have elucidated the complex molecular machinery behind 
mitochondrial motility, as well as the beginnings of a map of 
the chemical interactions that cause this machine to work.

The Schwarz laboratory first identified the milton protein 
in the fruit fly, Drosophila Melanogaster, in 2002.1 Since then, 
the researchers have continued to develop their model of 
mitochondrial movement. Most recently, this has yielded 
interesting results regarding sensitivity to glucose.  Pekkurnaz, 
who has spearheaded this project, explained the questions she 
set out to answer: Can mitochondria tell how many nutrients 
are coming into a cell? Based on that, can mitochondria 
change their own localization?4  According to her and others’ 
findings published in Cell last year, mitochondria can do both.2  
Pekkurnaz explains that mitochondria actually sense glucose 
availability and respond by accumulating themselves in high-
glucose areas.2  Specifically, Pekkurnaz found that the enzyme 
O-GLcNac transferase (OGT) is responsible for this glucose 
sensing.2 Ultimately, through its mitochondrial function, OGT 

allows the body to respond to changes in energy 
availability.4 In the case of milton, OGT causes the 
mitochondrial motor adapter complex to stop, 
allowing the mitochondria to consume available 
glucose – at least, in healthy people.4

Pekkurnaz explains that this pathway is over-
activated in people with diabetic neuropathy, 
resulting in disordered nutrient flux.4 Though 
further details remain to be discovered, it is clear that 
blood sugar plays a role in changing mitochondrial 
localization.4 One hypothesis suggests that glucose 
sensing pathways may be dampened in diabetes, 
leading to unresponsive mitochondria. Another 
hypothesis proposes that mitochondria responding 
to elevated levels of glucose may become too motile.4 
Amidst different theories, Pekkurnaz explained 
where the research stands at the moment: “We do 
not know, especially for this pathway, since it has 
not been studied yet. What we do know is that, 
in diabetic patients … the OGT pathway is over-
activated.”4 What can be said is that pieces of the 
picture of diabetic neuropathy are becoming clearer 
and steps are being made toward solving the mystery.

Figure 1. The mitochondrial motor protein complex.
Image source: Maxwell Hamilton

 CONCLUSION

Though medical applications may seem far removed from 
such esoteric and technical laboratory research, there 

is much to be gained from seeking a greater understanding 
of these systems before treatment methods are considered. 
Pharmacological research is often conducted through trial and 
error; Many different chemicals are tried until an effective one 
is identified. Though many useful drugs have been discovered 
by this method, there is a clear advantage to first understanding 
the system one is trying to alter. The knowledge gained by 
the Schwarz Laboratory, and other laboratories like it, allows 
treatments to be engineered with a specific goal in mind. As 
an example in the case of diabetic neuropathy, if a protein like 
OGT – one that is essential for manipulating mitochondria 
– is assessed from a pharmacological perspective, effective 
drugs could be designed to alter that protein specifically.

Yet ultimately, the highlighted research has implications 
that reach beyond diabetic neuropathy. “Though it may seem 
like we’re trying to chase down only glucose-related pathways, 
it is important to say that [this research] will also shine some 
light on how this control of motility in disrupted or controlled 
in other diseases,” Basu said.  

In many cases it is impossible to know exactly what the 
implications of such research might be.  When milton was 
discovered over 13 years ago, it would have been prophetic 
to know what would be gained from it years down the line.2 
According to Basu, mitochondria are not “just single organelles 
floating in the soup; they are highly dynamic.” Mitochondrial 
systems are interconnected – everything we learn is a new 
piece in the puzzle relating mitochondrial motility to disease, 
which can ultimately lead to more comprehensive treatments 
for many disorders.
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TUFTS RESEARCH SPOTLIGHT

THE PHYSIOLOGY OF STRESS

To understand Romero’s ongoing research, it is important 
to understand the physiological stress response. When 

discussing the stress response, many people think of the 
simple phrase “fight-or-flight,” but the response itself is much 
more complicated.  The stress response revolves around the 
hypothalamic-pituitary-adrenal (HPA) axis, which integrates 
parts of the central nervous and endocrine (hormonal) 
systems.4 The primary downstream effector molecules of the 
HPA are glucocorticoids: steroid hormones with a wide range 
of biological significance, 
regulating behavioral, 
metabolic, immune, and 
cardiovascular processes.4 
Glucocoritcoids are released 
into the bloodstream after 
stress, binding to receptor 
molecules to inhibit the 
hypothalamic and pituitary 
activity of the HPA axis.4 In order to counteract this inhibition 
in pursuit of physiological balance, the hippocampus, a 
region of the brain known for its role in memory, functions 
in another biological pathway that counters the secretion 
of glucocorticoids.4 Ultimately, the HPA axis is a complex 
and sophisticated system that requires a delicate balance to 
function properly.

BACKGROUND RESEARCH ON THE STRESS RESPONSE

Romero’s current work is founded in research accumulated 
and published over the past 20 years. In studying 

laboratory rodents, he has concluded that a stressed mother 
can pass down stress information to its pups.5 In fact, if the 
mother is stressed during pregnancy, her pups will grow up 
with completely atypical stress responses.5 It was therefore 
hypothesized that stress during pregnancy may result in 
glucocorticoids passing through the placental membrane and 
changing the regulation of the glucocorticoid receptors of the 

Lena Chatterjee is the Research Highlights Editor of TuftScope. 
Address Correspondence to Lena.Chatterjee@tufts.edu.

offspring. With too much glucocorticoid passing through the 
placental barrier, receptor densities in the pup’s hippocampus 
are predicted to adjust accordingly.5 Overall, these changes 
would potentially affect the regulation of the entire HPA axis. 
Experiments with mother rodents were repeated multiple 
times, always yielding altered densities of glucocorticoid 
receptors in the pups.5 The implication is that, when the pup 
of a stressed mother becomes an adult, it will be  either hyper-
reactive or hypo-reactive to stressors – even if the pup itself 
never experienced the stressors affecting its mother.5

The same effect has been 
observed when mothers are 
stressed soon after the birth of 
their pups.5 This could be due 
to post-natal modifications 
in the pups’ receptor genes, 
influenced by glucocorticoids 
passing through the mother’s 
milk rather than through the 

placenta.5 However, it could also be due to behavioral changes. 
Stressed mother rats will not groom and lick their newborn 
pups as much as unstressed mothers; This lack of care will 
stress the pups and permanently alter the regulation of their 
entire HPA axes.5 All in all, it appeared that just a short period 
of stress on the mother could yield lasting psysiological 
changes in her pups.5

LINKING LABORATORY FINDINGS TO THE FIELD

The above understanding of a mother’s stress interacting 
with her pups was widely accepted before Professor 

Romero started his related experiments. However, this 
understanding was lacking in applicability, as prior findings 
could only be extended to laboratory mice. White mice raised 
in laboratory settings are highly inbred and have unnatural 

Lena Chatterjee
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at Tufts is focused on investigating the stress response in vertebrates.3
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“All in all... just a short period 
of stress on the mother could 

yield lasting physiological 
changes in her pups.”

THE STRESS RESPONSE THROUGH GENERATIONS

upbringings. “In my humble opinion, they’re not even a 
real species anymore. We didn’t know whether this had any 
relevance to a real species, or whether this was all an artifact 
of a laboratory,” Romero stated. 

In an effort to determine the importance of these results 
in a more natural setting, Romero and his students began 
studying wild degus. Degus are small rodents, relatives of 
the Guinea pig and native to Chile.5 They live in all-female 
burrows and practice communal care.5 This means that they 
place all of their pups in one central nesting burrow, and 
the mothers will enter the burrow to nurse any pup that is 
hungry.5 The nursing of another mothers’ pups is called 
palonursing, and is very rare in mammals.5 In studying 
these degus in their natural environment in Chile, Romero 
wanted to test a question very similar to the one posed in 
previous experiments. If you stress a mother, will this affect 
its offspring?

Now that Romero was working with wild animals in 
a natural setting, the experimental design differed from 
the laboratory experiments. First of all, the mothers were 
not environmentally stressed. Instead, they were given 
glucocorticoid implants, which mimic the stress response 
physiologically.5 Pregnant degus were trapped in the field 
and fixed with glucocorticoid implants. Later, their pups 
were observed.5 These pups yielded the same result found 
in laboratory studies of other rodents; This was already a 
positive sign that the laboratory results could have significant 
impact in the wild.5

Following this initial experiment, Romero investigated 
what would happen if only half of the females were given the 
glucocorticoid implants. Surprisingly, all of the pups – born 
from stressed or non-stressed mothers – displayed normal 
results.5 “So it seems like the non-implanted females are able 
to buffer the impacts of the stress on all the pups,” explained 
Romero. However, it is unknown how this buffering effect 
occurs. Degus are wild animals, and they feed down in 
burrows. Thus, it is unknown whether the non-implanted 

females were feeding the same pups as the implanted 
females. Romero admitted that although he thinks that all 
of the females were feeding, regardless of glucocorticoid 
implantation, he still does not know for sure.5 

FUTURE DIRECTIONS AND APPLICATIONS

Romero and two student research assistants completed 
these experiments and published their results last year, 

along with collaborators at the University of Tennessee and 
a catholic university in Santiago.6 Yet his work in Chile is not 
done. Similar experiments are still ongoing, but instead of 
creating stress by administering implants to pregnant females, 
stress is induced by incorporating common predators such 
as foxes, snakes, hawks, and owls.5 In this way, Romero can 
discover whether the same stress effects on pups apply in the 
context of more realistic, natural stressors.5

Though Romero’s research findings are just the first 
steps linking laboratory results to wild animals, there is 
a universality of the stress response in all mammals. The 
importance of Romero’s work extends far past rodents, as the 
intricacies of the stress response hold many implications for 
humans. Many disorders, such as anxiety disorders and post-
traumatic stress disorder (PTSD) involve the stress response, 
yet very little is known about their causes. When discussing 
the consistency of the results, Romero expanded upon how 
the questions that founded his experiments have resonated 
through the scientific community:  “PTSD is a great example. 
Say there’s a bus crash; [Of] the survivors, some of them 
will end up with PTSD, but most of them will not. They’re 
all experiencing the same thing. What’s the difference? Why 
do some people have this problem, and why do some people 
not?”5 The consensus in the findings of Romero’s and others’ 
experiments, despite different circumstances, may one day 
lead us to an answer.

From left: An ear-tagged degu; a field site in 
Chile with multiple degu burrows; a degu pup.
Images source: degustress.blogspot.com
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However, if girls or women diagnosed with AIDS reveal 
their status to their families, they are disbanded from 

the sex work, losing their income and social status.3 Stigma 
against AIDS rather than against the causes of HIV/AIDS 
reduces long term positive health outcomes and encourages 
workers to maintain a submissive nature. 

The built environments and nature of the Devadasi 
patrons also influences health outcomes. When several 
cohorts of Devadasi patrons from urban locations were inter-
viewed in a 2012 study, all the patrons reported weekly heavy 
alcohol consumption and feelings of loneliness in their mar-
riages. They chose to become patrons of the Devadasis as 
they “found positively affective relationships with sex work-
ers.”6 Patrons’ active seeking of intimacy with the Devadasis 
encourages families to send more daughters into the practice, 
a choice that makes them highly susceptible to HIV.

Health Behaviors

Alcohol drinking among patrons and the minimized usage 
of condoms are individual behaviors stemming from the 

built environment that determine outcomes for Devadasis. A 
common belief in India is that condoms are “dirty,” and evi-
dence of aberrant female practices. Some patrons are served 
for an entire lifetime, which changes the patron-Devadasi 
relationship dynamic and makes it more “marriage-like.” This 
belief encourages the practice of unsafe sex as the proposal of 
condoms is seen to imply infidelity and mistrust on the wom-
an’s part.1 Fear of destroying the relationship between the 
worker and the patron encourages Devadasis to be submis-
sive, a behavior that increases their likelihood of contracting 
HIV through patron violence in an alcoholic state.5 Alcohol 
consumption becomes a behavioral determinant of health for 
the Devadasis when patrons lose control following excessive 
drinking and forcibly remove condoms during sex.6 

Socio-Economic Factors

Employment and stable income drawn from Devadasi sex 
work, positive social relationships, and the lack of appro-

priate sexual education are all socioeconomic determinants 
of health that encourage families to initiate their daughters 
into this practice. Most of the Devadasis have grown up with 
little knowledge of female sexuality and reproduction.7 Thus, 
they do not understand the implications of sex work and the 
importance of HIV prevention. Sexual service is their primary 
means of earning a livelihood.6 Long term relationships with 
patrons are financially beneficial as Devadasis can thus main-
tain a consistent income.6 However, the opportunity cost of 

is another risk factor for HIV transmission. The Devadasi 
women serve patrons that bring HIV to the villages of north-
ern Karnataka from large Indian urban centers such as Delhi.3 

Risk factors that speed up AIDS development include poor 
water quality, lack of or inadequate sanitary practices, and 
close association with other AIDS-afflicted persons.8

EPIDEMIOLOGY

There are approximately 2.5 million individuals living with 
HIV/AIDS in India. Three to six percent of all afflicted 

persons in India live in the villages of northern Karnataka.5 
The rates of HIV/AIDS have consistently remained high in 
the north largely due to the prevalence of Devadasi sex work-
ers, who make up 15% of the village’s population and con-
stitute greater than 50% of all HIV/AIDS cases in northern 
Karnataka.6 These figures are based on census reports con-
ducted in 2012 that gathered data from village health workers 
and clinicians in local hospitals. However, this data is likely 
to be an underestimation since a number of villages are dif-
ficult to reach by census, and there are also a large number of 
unreported cases – especially among women. Most women 
are diagnosed after they develop AIDS, although a num-
ber of women may be living with HIV with no observable 
symptoms.5 Mortality rates of HIV/AIDS-afflicted persons 
in northern Karnataka have not been documented, although 
nearly all who have developed HIV have also developed 
AIDS.5 The most common complications include tuberculo-
sis, organ failure, and cervical cancer, although the number of 
Devadasis with these complications has not been reported.4 
Approximately 1000 to 2000 girls between the ages of 2 and 
11 are introduced to this practice each year.7

SOCIAL DETERMINANTS
Built Environment

The ongoing practice and nature of Devadasi sex work in 
Karnataka, India serves as a major determinant to the 

HIV/AIDS epidemic there.6 Devadasis are symbolically mar-
ried to the Goddess Yellamma and believed to be endowed 
with the powers of fertility and granting lifelong well being.9 
As a result of these beliefs, girls between the ages of 2 and 
11 are initiated into the tradition and expected to perform 
sexual practices for patrons. Girls affiliated with subordinate 
castes comprise the majority of Devadasis since families view 
this practice as a means to acquiring a stable income.10 As 
northern Karnatika is predominantly a low-caste and low-
income community, there is widespread acceptance of this 
practice.7 These notions accelerate the initiation of girls into 
the practice. 

ORIGINAL ARTICLE

HIV/AIDS in the Devadasis of Rural India
Palak Khanna

HIV/AIDS IS A GROWING EPIDEMIC IN INDIA, 
which is home to one-sixth of all HIV-infected per-
sons worldwide.1 While HIV/AIDS afflicts people all 

over India, there are notable locations where high incidences 
of the disease have recently emerged: Andhra Pradesh, Maha-
rashtra, and northern Karnataka. The rural areas of Karna-
taka are home to a disproportionately-affected population 
that has maintained a relatively high rate of HIV/AIDS since 
the practice of Devadasi sex work emerged among women 
and young girls as early as the 12th century.2 Referred to as 
“servants of God,” these Devadasis are obligated to perform 
sexual services for priests and other patrons.3 Rates of HIV/
AIDS have been measured at this population level largely 
through diagnostic and laboratory tests of blood samples 
sent to cities for study. Unfortunately, it is estimated that a 
large number of cases are unreported and thus undiagnosed.4 
HIV/AIDS occurrence in the population of rural Karnataka, 
especially in the Devadasis, poses an enormous public health 
risk since the disease is both physically debilitating and easily 
transmittable from these rural areas to the densely populated 
cities of India. Ultimately, the built environment of rural Kar-
nataka, which encourages Devadasi sex work, coupled with 
socio-economic factors, quality of and access to healthcare, 
and the risky behaviors of workers and their patrons all serve 
as social determinants of Devadasi health. 

BIOMEDICAL BASIS OF HIV/AIDS

HIV, the Human-Immunodeficiency Virus, refers to a 
virus or pathogen-containing agent that destroys spe-

cific T-cells of the human immune system. In healthy individ-
uals, T-cells recognize and destroy pathogens. The reduction 
of T-cells increases the likelihood of infections and complica-
tions which can lead to death. In the first two stages of the 
disease, as HIV destroys all helper T-cells, there are few exter-
nally-noticeable symptoms.8 AIDS, or Acquired Immunodefi-
ciency Syndrome, develops over time (several months to five 
years after HIV infection) as the likelihood of cancers, infec-
tions, and other illnesses increases. Although HIV can exist 
without AIDS, most cases are diagnosed following symptoms 
of AIDS.8 Tuberculosis, organ failures, and pneumonia are 
some of the many complications that may arise and prog-
ress quickly in an HIV patient.8 The earlier HIV is diagnosed, 
the better the chances are for long term survival. If interven-
tion to help manage life with the disease begins immediately 
after HIV or AIDS is discovered, survival rates are dramati-
cally increased.8 Heterosexual contact with the virus during 
intercourse, through bodily fluids, accounts for nearly 85% 
of all HIV transmission and is the primary risk factor for the 
Devadasi women of Karnataka.4 Once the blood or semen 
containing the virus enters the body, it remains there perma-
nently. Residence in densely-populated urban environments 
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earning a livelihood is the higher rate of HIV contraction and  
increased stigma against condom usage.

Access/Quality of Health Care

Several HIV prevention campaigns have been successfully 
launched in Indian cities and in some villages. However, 

in northern Karnataka, there is inconsistent access to HIV 
preventative services.5 Remote clinics delay the screening 
and diagnosis process and are not equipped with the neces-
sary tools to manage HIV/AIDS. Moreover, villages such as 
Karnataka are considered hot spots for infections that spread 
through unsanitary practices.8 Interestingly, increasing word 
of HIV/AIDS transmission in northern Karnataka has influ-
enced the Devadasi system to perpetuate this practice. Upon 
learning how HIV transmits, patrons have demanded more 
virgins, who are thought to protect or even cure men from 
HIV.7 Women market their young daughters’ virginal sta-
tuses to capitalize on these fears and recruit more patrons.3 
By doing so, and forbidding condoms, these mothers are cre-
ating health risks for their daughters, while the patrons are 
influencing the infiltration of more girls into this tradition. 

MOVING FORWARD

HIV/AIDS is a debilitating disorder that disproportion-
ately targets Devadasis of northern Karnataka, India. 

There are a number of interrelated social determinants of 
health that have made it difficult to control the HIV/AIDS 
rates in this population within the past few years. While 
acquiring a stable income, maintaining social support net-
works, and strong relationships with patrons are possible 
through Devadasi sex work, the long term consequences of 
their practice are high rates of HIV transmission, develop-
ment of AIDS, and death. Professionals in medicine and pub-
lic health ought to consider the larger social environment 
of these women and the realities of life with which they are 
presented when discussing the HIV/AIDS epidemic. Certain 
questions must be asked: Who has the right to label an act as 
morally or ethically wrong? And how can professionals who 
oppose the practice of Devadasi sex work be sensitive to and 
mindful of the ideologies that exist within the community as 
they identify strategies for progress? Ultimately, in addition 
to seeking better drug treatments or preventative vaccines 
for HIV/AIDS, collaborators in medicine and public health 
should recognize factors that may lie out of their control. 

References for this article can be found at 
TuftScope.squarespace.com
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a detrimental fashion.8 However, this lack of nonverbal cues 
could actually prove beneficial. For example, therapists are 
likely to come off as more relatable to their patients over the 
phone. Consequently, they might be more open to a thera-
pist’s ideas and efforts.9 On the other hand, patients could 
be wrongly suspicious and untrusting of an unfamiliar voice 
speaking to them over the phone. In all, without in-person 
contact, patients’ impressions of therapists and the resulting 
comfort they experience in CBT are somewhat left to chance.9 

A potential solution to the problematic lack of nonver-
bal communication in telemedicine is the advent of video-
conference CBT, in which therapy is delivered from a trained 
therapist via video-conference.14 Studies of bulimia nervosa 
(BN) treatment show that differences in the effects of in-
person CBT and video-conference CBT were not clinically 
significant.14 Thus, video-conferencing CBT may be more 
analogous than telephone CBT to in-person CBT.

While a long telephone or video-conference CBT session 
might prove to be uncomfortably intimate for some, internet-
based and computerized delivery systems are now developing 
to keep up with the current technological climate. Promis-
ingly, internet-based CBT delivery has acquired legitimacy 
through recent studies. Meta-analysis reveals that, overall, 
internet-based CBT for clinical depression is both compara-
bly effective and consistent relative to in-person CBT.10

However, different types of internet-based CBT exist. 
Guided internet-based CBT has been shown to be more 
effective than unguided internet-based CBT.11 This is partly 
because of the higher adherence that comes through support 
from therapists and administrators of guided internet-based 
CBT.12 Yet while the professional support is influential, peer 
involvement might not be. Group in-person CBT and indi-
vidual, internet-based CBT are comparably effective imme-
diately post-treatment, and their information processing 
corrections display similar endurances.13 While this may not 

rational deconstruction of thought helps bring forth a mind-
fulness and intentionality in information processing that can 
mitigate the destructive contemplations that result in men-
tal illness. Research has shown that CBT is just as effective as 
ADMs in alleviating certain depressive symptoms, and it may 
even prove to be more enduring. 

MODERN DELIVERY OF CBT

While CBT conventionally consists of in-person interac-
tions between a patient and therapist, delivery mecha-

nisms are following modern healthcare trends and are gradu-
ally making use of technology. Telephones have offered one 
of the first delivery mechanisms of CBT that diverges from 
traditional in-person therapy.

Examination of this modern delivery of CBT reveals 
several potential benefits. Like traditional CBT, telephone 
therapy includes direct, purposeful discussions between a 
therapist and his/her patient. Telephone CBT also has higher 
adherence rates than in-person CBT.7 Psychotherapy, like all 
symptom management plans, depends heavily on consis-
tency, so the power of telephones in achieving higher follow-
up rates is of great importance. From a patient’s perspec-
tive, picking up the phone is easier and less time-consuming 
than driving to a therapist’s office. Psychologically speaking, 
patients might feel safer and less vulnerable in the comfort 

of their own homes than in a 
foreign space, interacting with 
an unfamiliar face. If nothing 
else, telephone-delivered CBT 
is certainly a compelling deliv-
ery option, especially since its 
efficacy is comparable to that 
of traditional CBT.7

Despite its potential ben-
efits, telephone CBT could 
have pitfalls in the long term. 
Research suggests that the 

gains of corrected information processing from CBT are not 
maintained as well over telephone delivery methods rela-
tive to in-person therapy.7 This could be because in-person 
CBT sessions may further encourage and motivate patients to 
maintain the gains of CBT. Ultimately, the strength of direct 
human contact appears to be a factor in sustaining CBT 
results.7 Nonverbal cues, for example, might play a major role 
in CBT. Telemedicine completely removes these cues from the 
therapeutic equation, potentially altering the experience in 

“Ultimately, the narrow range of ill-

nesses addressed and methodologies 

implemented by CBT telemedicine 

makes it challenging to fully ascertain 

its overall efficacy.”

ORIGINAL ARTICLE

The Efficacy of Modern Delivery Systems 
for Cognitive Behavioral Therapy
Deepa Patil

THE USE OF TELEMEDICINE – BROADLY DEFINED 
as the delivery of medical health services from a dis-
tance – is on the rise as technology and healthcare 

converge.1 Its application has been beneficial in the realm of 
physical health.2 The question then arises as to whether or 
not these modern delivery systems are equally effective when 
applied to mental healthcare distribution. Mental health 
treatment may be more intimate than other branches of 
healthcare, lending itself less to telecommunication. Yet with 
many aspects of socialization moving toward the Internet and 
smart phones, perhaps the stereotypical image of a patient 
and therapist talking at length in a private room should find a 
place among technology as well. This article will explore mod-
ern developments and issues in mental healthcare delivery, 
focusing primarily on cognitive behavioral therapy (CBT).

EPIDEMIOLOGY AND CURRENT TREATMENTS

Roughly one in five adults in the United States – approxi-
mately 43.8 million people – was reportedly diagnosed 

with mental illness in 2013.3 Of these adults, 22.7% were 
experiencing symptoms of mental illness that significantly 
interfered with major life activities.4 Successful efforts in 
modern psychiatric research, supplemented by an increased 
social awareness of mental health, have made it easier to 
address these debilitating symptoms. 

Mental illness treat-
ment or management often 
includes psychopharmaceuti-
cals, psychotherapy, or some 
combination of the two. Psy-
chopharmaceuticals aim to 
regulate brain chemistry. 
For example, antidepressant 
medications (ADMs), such as 
selective serotonin-reuptake 
inhibitors (SSRIs) and sero-
tonin/noradrenaline-reuptake 
inhibitors (SNRIs), block the reuptake of neurotransmitters 
to improve an individual’s mood.5 In contrast, psychotherapy 
relies on psychological methods. A common form of psycho-
therapy utilized by mental health professionals is cognitive-
behavior therapy (CBT). Based on the notion that the mal-
adaptive processing of information is a significant contribu-
tor to mental illness (i.e. depression), CBT aims to correct the 
foundations of repeatedly negative thinking.5 CBT for clini-
cal depression was developed in the 1960s by Aaron T. Beck, 
who instructed therapists on how to help patients identify 
their problematic thoughts, distance themselves from such 
thoughts, and question their validity.6 This sort of systematic, 
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seem intuitive at first, there are some apparent commonali-
ties between these two delivery methods. Perhaps distribut-
ing attention and focus among many people, as is the case in 
group therapy, provides an environment for patients which is 
paralleled by the relative anonymity and lack of pressure cre-
ated by internet-based CBT. However, as of today, most inter-
net-based CBT focuses on the treatment of clinical depres-
sion. Yet given its efficacy, a great number of other mental 
illnesses stand to  benefit from internet-based CBT.

CONCLUSION

Today’s young people live in a world where some of their 
most meaningful conversations occur over text messages; 

A plethora of mobile GPS apps eliminate the need to ever ask 
for directions; Even finding a date is now as easy as register-
ing for an online dating service. Should mental health ther-
apy be any different? Ultimately, the narrow range of illnesses 
addressed by CBT telemedicine makes it challenging to fully 
ascertain its overall efficacy. Much more research is required 
to develop a conclusive argument as to whether CBT tele-
medicine can completely equate and replace in-person CBT. 
As a result, mental healthcare providers should take caution 
before broadly disseminating CBT telemedicine.15 Nonethe-
less, our current understanding of its potential benefits sup-
ports its implementation as a supplement to in-person CBT. 
With potential 24-hour availability, significantly lower costs, 
and a greater degree of confidentiality, CBT telemedicine has 
the potential to reach underserved and rural populations that 
may not otherwise have access to traditional CBT.16 In this 
way, modern CBT delivery systems, once optimally modified, 
will not serve solely as a means of convenience. Rather, they 
promise to revolutionize the distribution of mental health 
resources worldwide.

References for this article can be found at 
TuftScope.squarespace.com
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complications is understood 
to be influenced by either 
lifestyle choice, which can be 
improved through health care 
intervention, or simply by 
mechanisms still unfamiliar 
to modern healthcare. 

CURRENT PRENATAL HEALTH-
CARE INTERVENTIONS

Much of the U.S.’s prog-
ress in decreasing IMR 

has taken place just in the 
past decade.6 One important 
reason is that hospitals have 
become more restrictive in 
their regulation of planned 
pregnancies, not allowing 
deliveries to take place before 
the 39th week of gestation 
without  reasonable medi-
cal justification.8 The overall 
drop in IMR has been cor-
related to the decrease in the 
rate of pre-mature births 
(before the 37th week of gesta-
tion), which peaked in 2006 and has been on the decline ever 
since.8  In fact, according to the CDC, two-thirds of all infant 
deaths are the result of premature births.6 Therefore, regulat-
ing planned pregnancies greatly decreases the incidence rate 
of the risks associated with these untimely births. 

The CDC is involved in a number of other interventions 
to improve prenatal care, and are currently funding Prenatal 
Quality Collaborative (PQC) programs, currently found in 
six states (California, New York, 
Ohio, Illinois, Massachusetts, 
and North Carolina).9 These pro-
grams work succesfully to prevent 
early deliveries, decrease postna-
tal infectious diseases in hospi-
tals, encourage breastfeeding, and 
run public education programs 
to raise awareness of the signif-
cance of lifestyle choices during pregnancy.9 Overall, these 
measures contribute to the general wellness of the mother, 
which translates to improved prenatal and postnatal care. 
Nearly every state has its own, self-funded form of a PQC, but 
about a dozen states remain without a distinguished PQC-
like program.6,9 Such states do not appear to have high IMRs, 
but also do not appear to have had any significant decline in 
their IMRs from 2005 to 2011.6,9 This suggests that  expand-
ing CDC-funded PQC programs to more states will also help 
to standardize high-quality prenatal care and improve the 
quality of data collected from such programs, which can then 
be used to make further improvements. 

IMR, defined as the number of infant deaths for every 1000 
live births, has fallen from 57 to 43 – almost a one-quarter 
drop.3 However, this progress has varied greatly between 
developed and underdeveloped countries. Even amongst the 
more highly-developed countries, disparities still appear to 

exist. While the U.S. has 
seen significant declines in 
its IMR, it still ranks below 
many other countries in the 
developed world. The suc-
cess in the U.S.’s IMR can 
be pinpointed to an expan-
sion of prenatal healthcare 
programs. However, there 
is still much work to be 
done in addressing IMR 

disparities seen when comparing various socioeconomic 
groups within the U.S.

TRENDS IN INFANT DEATH IN THE U.S.

By 2013, the IMR in the U.S. had dropped down to 5.96 
deaths per 1000 births, a notable drop from 6.87 in 2005.7 

Over the past century as a whole, we have seen an enormous 
93% drop in infant deaths, which 
sheds light on the country’s recent 
revolutionary advancements in 
prenatal and neonatal healthcare.5 
However, it is important to note 
that even amongst the country’s 50 
states, the IMR varies considerably, 
reaching as high as 9.6 in Missis-
sippi according to the CDC.13 2013 
saw 23,440 infant deaths in the U.S.4 
Furthermore, 69% of infant deaths 
in 2013 were caused by the 10 most 
frequent causes of infant death, 
the leading cause being congeni-
tal deformations, or fatal genetic 
defects.4 Other causes include 
various types of complications for 
both the mother and child, sud-
den infant death syndrome (SIDS), 
various diseases, and accidents.4 
From 2005 to 2011, all of these 
complications declined in rate of 
occurrence by approximately the 
same amount.6 This general set of 

“Ultimately, a baby is less likely 

to die if it is born and raised in

Europe rather than in the U.S.”12
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Infant Mortality in the United States:
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THE CENTERS FOR DISEASE CONTROL (CDC) 
defines infant mortality as the “death of a baby before 
his or her first birthday.”1 Around the world, infant 

health issues place heavy strain on communities and health 
care systems alike. In 2000, the World Health Organization 
(WHO) established the 
United Nations Millen-
nium Declaration which 
served as an international 
development roadmap, 
comprising eight goals to 
be achieved by the year 
2015. One of these goals 
was to reduce mortality 
rates (IMRs) of children 
under the age of five by 
two-thirds.2 By focusing on well-defined goals, assessing the 
particular situations of one country at a time, and imple-
menting appropriate public health interventions, the WHO 
aimed to tackle poverty at its root causes. Despite having 
fallen short of its original goal, the WHO has succesfully ini-
tiated a downward trend in infant mortality worldwide, just 
as it wraps up efforts made in the the last decade. The global 

RACIAL AND SOCIOECONOMIC DISPARITIES

Several racial disparities in infant mortality and its reduc-
tions persist in the U.S.10 Firstly, the children of non-His-

panic Black women are at the greatest risk of infant mortality, 
passing away at birth twice as often as do children of White, 
Hispanic, and Asian women.6 Paradoxically, chilrden of  His-
panic women have IMRs similar to those seen in children 
of White women, despite significant differences in the aver-

age levels of education and eco-
nomic status.6 Nevertheless, the 
CDC has reported that mortality 
gaps between ethnic groups have 
grown significantly smaller from 
2005 to 2011. Children of non-
Hispanic Black women saw the 
greatest decrease in infant mortal-
ity from 2005 to 2011 with a 16% 

drop, compared to the children of White women with a 12% 
drop and those of Hispanic women with a 9% drop.6 

One theory behind the racial disparities is founded      
upon the significant socioeconomic disparities which lead 
to differences in the quality of postnatal care. One study 
showed that even when Black women received timely, high-
quality prenatal care, their infants were still at higher risk of 
death than those of White women, strongly suggesting that 
although high-quality postnatal care plays a significant role in 
IMR, it needs to be made more widely accessible to mothers 
of all races.14
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“... There is still much work to be done 

in addressing IMR disparities seen 

when comparing various socioeconomic 

groups within the U.S.”
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In addition, it has been 
suggested that there is a certain 
degree of subjectivity in the 
causes of the IMR, such that it 
cannot be correlated with just 
genetic factors and diseases. 
Rather, it may be the cultural 
perception imposed on non-
Hispanic Black women as a 
result of racial discrimination 
which leads to disparities in 
infant mortality. For exam-
ple, studies have shown that 
the children of Black women 
without college degrees had a 
significantly higher IMR than 
those of White women who 
also lacked college degrees.11 
It was hypothesized that the 
psychosocial effects of racial 
discrimination, which led to 
social isolation, were strongly 
associated with issues during 
pregnancy.11 This idea may 
also help explain why infants 
of Hispanic women have experienced the lowest drop in IMR 
of any racial group over the past decade. This subjectivity will 
be an important area of research in the years to come if we 
want to further close the racial gap in infant mortality and 
improve equality in healthcare. 

THE GLOBAL GAP AND OVERCOMING STAGNATION

Relative to the past, the U.S. IMR has been significantly 
reduced as a result of successful public health measures. 

However, the U.S. is still ranked 28th in the world in terms of 
IMR.12 These top 28 countries 
consist of  the world’s wealth-
iest and most highly-devel-
oped countries.12 Ultimately, 
a baby is less likely to die if it 
is born and raised in Europe 
rather than in the U.S.12 It is 
important to note that many 
other countries incorporate 
stillbirths into their metrics of calculating infant mortality 
(while the U.S. does not), thus slightly warping comparisons 
between the U.S. and European countries. Nevertheless, the 
U.S. still has a higher IMR than many other countries, even 
when accounting for this discrepancy in calculation proce-
dures.12 In fact, the closer a infant gets to his/her first birth-
day, the wider the IMR gap becomes between the U.S. and 

other wealthy countries ranked above the U.S.15 This growing 
gap will only be exacerbated in years to come by the growing 
income gap between disadvantaged and privileged women.15 

It has been suggested that the decline rate of the global 
IMR will stagnate over time if socioeconomic disparities, neg-
atively affecting postnatal care and the subjective experiences 
arising from racial discrimination, are not addressed.17 The 
IMR reflects the quality of our current economy, health care 
system, and health policies. A high IMR also detracts from 
the potential for future social, economic, and political devel-

opment in any nation. But as 
shown in the past, expand-
ing the use of research-based 
clinical and health education 
practices to improve health-
care as a whole can positively 
impact IMRs. Furthermore, 
the IMR is generally seen as a 
reliable indicator of the overall 

health of the country, and the decrease IMR has been accom-
panied by an increase in overall life expectancy and standard 
of health in the U.S.4 Ultimately, although the U.S. has made 
improvements in its IMR and health care in recent years, a 
number of underlying issues must be addressed and care 
must be further improved to keep up with global standards 
set by other nations.
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“The IMR reflects the quality of our 

current economy, health care

system, and health policies.”
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