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LETTER FROM THE EDITOR

A Special Delivery
Dear Reader,
 
This Spring 2016 issue of TuftScope delivers a variety of novel perspectives on today’s pressing bioethical issues, 

with a special  focus on challenges faced by children. This theme is represented on our cover, which displays an infant 
in the womb. However, this image goes further to embody some of the daunting circumstances children face today, 
which also happen to be discussed in the pages that follow.

For one, the crisscrossing lines represent healthcare divides in today’s world – along these lines, Anna Ellis 
explores healthcare disparities and lifestyle challenges faced by children in the Massachusetts foster system. The 
circle enveloping the baby represents a total lack of control that infants experience over their health outcomes 
amidst dangers leading up to birth – in the same vein, Senior Editor Caroline Russell-Troutman assesses the Zika 
virus epidemic in Brazil, including its potential dangers to fetuses and their mothers. Meanwhile, I explore the dark 
history of the caesarean section, through its varying methodologies and mortality rates. Finally, the range of col-
ors illuminating the background represents the sophisticated and brilliant nature of developing minds – News & 
Analysis Editor Samantha Fine and Research Highlights Editor Lena Chatterjee enlighten us on this topic, from a 
biological perspective of dyslexia in the brain to a psychological standpoint of linguistic development, as studied in 
the laboratory of Tufts psychology professor Dr. Aniruddh Patel.

Yet true to our mission, the Spring 2016 issue of TuftScope covers a range of pertinent topics in the bioso-
cial realm. Moving from the domain of children to that of our alma mater’s mascot, Ted Midthun reports on the 
elephant’s cancer-fighting genes and potential translations to human medicine. Turning toward man’s best friend, 
Megan Thode tugs at our heartstrings as she describes the benefits dogs bring to the therapeutic setting. Learn-
ing from a renowned expert, Managing Editor Lushna Mehra sits down with Dr. Eldrin Lewis of Harvard Medical 
School to discuss the current state of cardiovascular disease and treatments. And additional articles investigate novel 
medical technologies, policies, and health trends as we present a diversity of articles that are sure to get you thinking 
hard about today’s progress and challenges in science and medicine.

 
With the conclusion of this 15th volume of TuftScope, we reflect on the progress that has been made in our own 

efforts. In the past year, the journal has expanded its reach enormously: by hosting regular bioethics discussions, 
the most recent one led by biology professor and TuftScope Faculty Advisor Dr. Harry Bernheim on the Zika virus 
pandemic; by bringing medical experts from the community to Tufts for our first campus-wide event, “The Heart of 
the Matter: An expert panel on life-prolonging medicine in the 21st century;” and by focusing our scope on research, 
with highlights on developing projects at Tufts and elsewhere in the Greater Boston scientific community. Through 
journal issues and discussions, TuftScope has truly come into its own as an outlet for scientific writing and discus-
sion, bringing together a multitude of perspectives to tackle the topics in health, ethics, and policy that dominate 
today’s scientific and political landscapes.

No such progress would have been possible without the passion and devotion of our incredible 2015/2016         
Editorial Board, which has grown together to ensure that each issue and event has been a product of both profes-
sional teamwork and valuable friendship. And undoubtedly, the journal’s quality and breadth has depended firmly 
upon the consistent support of our Faculty Advisors, the willingness of local researchers and physicians to share 
their knowledge, and the crucial contributions of our staff.

As I deliver my farewell, I hope that this Spring 2016 issue of TuftScope will deliver to you the same intrigue, 
curiosity, and drive to learn that this journal has delivered to me over the past four years.

And, 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 News Analysis Blog
Compiled by Samantha Fine, News & Analysis Editor

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

associated with cleft lip and palate. Through studies on mice, 
they determined that increased activity of GREM1 causes 
the defect. These findings broaden scientific understanding 
of the processes that regulate the face’s shape in the womb.

However, scientists still have a fragmented picture of how 
genetic factors combine with environmental factors to cause 
birth defects. To establish effective prevention strategies, sci-
entists need to identify the specific genes and environmental 
influences that interact with GREM1. As the use of personal-
ized medicine increases, understanding how genetic changes 
alter fetal development will become increasingly relevant. 
Scientists are far from preventing the complex interactions 
that lead to common birth defects, yet the discovery involv-
ing GREM1 represents a crucial step in the right direction.

COUPLES’ PRE-PREGNANCY CAFFEINE CONSUMPTION LINKED TO MISCARRIAGE RISK
Katie Campbell

Researchers at the National Institutes of Health and the 
Ohio State University have found a correlation between 

miscarriages and couples’ consumption of two or more cups 
of caffeinated beverages per day in the weeks leading up to 
conception. Their research also indicated that women taking 
a multivitamin in this time period are less likely to miscarry.

The researchers enrolled 344 couples in the study, which 
was reported using a statistical technique called hazard ratio. 
This method predicts the possibility of a certain event occur-
ring in a given time frame, but cannot prove a cause-and-effect 
relationship between two variables. The analysis revealed that 
28% of pregnancies in the study ended in miscarriage. These 

were associated with female age greater than 35 (with nearly 
twice the miscarriage risk than younger women), as well as 
male and female consumption of two or more caffeinated 
beverages a day (with about 1.75 times the miscarriage risk of 
those who did not consume caffeine). Additionally, the results 
indicated a reduction in miscarriage risk for women who took 
daily multivitamins (containing vitamin B6 and folic acid) in 
the preconception period and through early pregnancy.

Overall, these findings point to the importance of parents’ 
health and lifestyle choices, and provide useful information 
for couples that are planning a pregnancy.

MAJOR DISCOVERY IN CLEFT LIP AND PALATE RESEARCH
Helen Mizrach

An international team of scientists led by Newcastle Uni-
versity and the University of Bonn have identified an 

important gene associated with cleft lip and palate. They 
have found that variants near a gene called GREM1 signifi-
cantly increase the risk for this common birth defect. A cleft 
is a gap in the upper lip, the roof of the mouth, or sometimes 
both. Every year approximately 250,000 babies worldwide 
are born with a cleft lip or palate, making it a major birth 
defect. This condition requires intensive, multidisciplinary 
care by specialists, as affected children experience an in-
creased risk of dental issues, speech problems, ear infections, 
and hearing loss.

The international research team carried out analyses us-
ing genetic and clinical data from three large patient cohorts 
to identify GREM1, the region on chromosome 15 strongly 

leaving the possibility for some to go unidentified. However, 
the new test, which involves DNA extraction from a dried 
blood sample, can detect the mutations in one step and in 
half the time of the previous test. The accuracy of this test is 
important to the development of cystic fibrosis in that early 
detection of the disease allows physicians to prevent certain 
complications. Validation studies must be completed to en-
sure that the test will be reliable on a larger scale before it is 
adopted for clinical use. If successful, this method could be 
adapted to test for other genetic diseases in the future.

FAST AND ACCURATE CYSTIC FIBROSIS TEST DEVELOPED
Kathryn Gibb

Researchers at Stanford University have recently discov-
ered a new way to test for cystic fibrosis in newborns. 

Cystic fibrosis is the most common fatal genetic disease in 
the U.S. and requires that a mutated from of the CF gene 
be inherited from each parent. The disease causes a buildup 
of mucus in lungs and other organs. The development of 
this new test is important in that it can be conducted faster, 
cheaper, and more accurately than the previous test. The 
previous method required two weeks for complete analysis, 
and it did not test for mutations through the entire CF gene, 

SUCCESSFUL COMMUNITY HEALTH WORKER MODEL OPENS PROGRAM TO OUTPATIENTS
Nicole Loranger

In an effort to increase healthcare access in lower-income 
communities, the University of Pennsylvania’s Perelman 

School of Medicine has adopted a model called IMPaCT, or 
Individualized Management for Patient-Centered Targets, 
and reshaped it to now include outpatients. The program, 
which began with a focus on inpatients, involves community 
health workers visiting patients that face multiple chronic 
conditions, aiding the patients in navigating the healthcare 
system, and providing social support in handling issues such 
as hunger, homelessness, and transportation. The program 
has been a great success over the past few years, according 
to Shreya Kangovi, MD an Assistant Professor at the Perel-
man School. Dr. Kangovi has observed many positive results, 
including reduced readmission rates and improved health 
outcomes. Due to this success, the University of Pennsylva-
nia can now extend beyond the 5,000 plus inpatients they 

routinely care for by including outpatient services.
Before expanding the program, additional information 

was required. Shreya Kangovi and David Grande, MDs and 
Assistant Professors of Medicine at the Perelman School, 
lead a team of colleagues in conducting interviews with 21 
chronically ill, uninsured, and Medicaid outpatients regard-
ing any concerns they had about the program. Three cat-
egories in particular were frequently mentioned by the in-
terviewees: being overwhelmed by multiple conditions and 
only wanting to focus on one at a time; needing additional 
support navigating the clinic; and wanting additional moti-
vational support when making lifestyle changes for the sake 
of their health. Using these three themes, the IMPaCT team 
has been able to alter the program in order to fit the outpa-
tients’ needs more acutely, and therefore to reach an even 
broader group of people in need of medical aid.

so-called “apoptotic pores” that result from Bax protein con-
gregation appeared to biochemist Raquel Salvador-Galleogo 
as rings, arcs, and lines on the mitochondrial membrane 
surface. The creation of these pores irreversibly compromis-
es the mitochondrial structure and releases cytochrome c, a 
critical  signal for the continuation of apoptosis in the cell.

A comprehensive understanding of cell-mediated apop-
tosis mechanisms is invaluable in research on cancer-pre-
vention and treatments. With a key segment of cell death 
now visualized, researchers have a number of new possible 
approaches to study the role of apoptotic faults in cancer   
cell proliferation.

APOPTOTIC MECHANISM OF CELL DEATH PROTEINS VISUALIZED
Mohamad Hamze

Automated cell death is a key measure in preventing 
cancer, the destructive and uninhibited proliferation 

of cells. This regulatory mechanism has been studied thor-
oughly at the site of the mitochondrial membrane, where 
the Bcl-2 family of proteins is responsible for perforation of 
the membrane and subsequent release of apoptotic proteins 
from the mitochondrial matrix. For the first time, research-
ers at Germany’s University of Tübingen have observed the 
actual structures formed by Bax proteins on the mitochon-
drial membrane surface.

These Bax proteins – part of the Bcl-2 family – medi-
ate the final step of mitochondrial membrane perforation, 
which is seen as one of the terminal steps of cell suicide. The 

times more times likely to be using contraception. Of the 
women who had access to the smartphone app, 17% watched 
some of the videos, while only 2.4% of women who had ac-
cess to the SD card watched the videos. Importantly, women 
who had watched the videos in any format were 4.5 times 
more likely to be using contraception. Thus, as women with 
access to the app watched more videos, they were more likely 
to be using contraception.

The destigmatization of contraceptive use by providing 
proper information can allow more women to prevent un-
planned pregnancies and contraction of STDs. Ultimately, 
new technologies demonstrate the potential to more effec-
tively spread information in rural areas through customiza-
tion for various communities – and they are linked, through 
one application, to increased contraceptive use.

SMARTPHONE APP LINKED TO INCREASED CONTRACEPTIVE USE IN INDIA
Julia Zubiago

The Johns Hopkins Center for Communications Pro-
grams has created an app whose use correlates with a 

more widespread understanding of contraceptives for wom-
en in rural India. The app is designed to be used by com-
munity health workers in the area, so that they can show 
educational videos providing important health information 
and dispelling myths about contraception.

In order to assess the app’s usefulness, one group of 
community health workers was provided with smartphones 
loaded with the app featuring explanatory videos, and an-
other group was provided with low-tech SD cards also con-
taining the videos. Notably, the workers with the app were 
able to customize their explanations of contraceptive pro-
cedures to the women’s questions, whereas those with only 
the SD cards could show just the set of standardized videos.

The results indicated that, across groups, women who 
had been visited by a community health worker were 1.9 
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FEATURE INTERVIEW

Dr. Eldrin Lewis is the Director of the Cardiovascular Clerkship Program for Harvard Medical School 

at the Brigham and Women’s Hospital. A cardiovascular medicine specialist, Dr. Lewis is also an As-

sociate Professor of Medicine at Harvard Medical School. He is the author of over 100 peer-reviewed 

publications with research that focuses on improving the clinical usefulness of quality of life assess-

ments, as well as preventing the progression of cardiovascular disease to preserve overall quality of 

life for cardiovascular patients. His research has received support from the National Heart, Lung and 

Blood Institute and National Institutes of Health. Dr. Lewis was also a guest speaker at TuftScope’s 

2016 event, “The Heart of the Matter: An expert panel on life-prolonging medicine in the 21st century.”

What are some forms in which heart and vascular disease 
present, and can you describe the difference between a 
heart attack and heart failure?
Heart disease is an umbrella term that encompasses a vari-
ety of disorders that affect the heart. We often use the term 
cardiovascular disease because that takes into account the 
entirety of the problem ... The heart itself may incur heart 
attacks, valve problems, congenital defects, and acquired 
conditions that happen over the course of a lifetime due to 
infections and certain types of behavior. There are also prob-
lems with the outside of the heart, called the pericardium.  
Included in cardiovascular disease is poor circulation, which 
relates to the vasculature, but also involves the distal fingers 
and the toes along with major vessels ... As for the differences 
between heart attacks and heart failure, a heart attack is 
when there’s inadequate blood supply to feed the heart and, 
as a consequence, there’s ischemia, or damage that occurs. 
Typically, patients present with chest pain in that setting, and 
if untreated, the damage can be permanent. Heart failure is 
a situation in which the heart is unable to pump and circu-
late blood throughout the body, or the only way it can do 
so is by carrying a lot of extra fluid. These patients tend to 
have ejection fractions, or squeeze of the heart, that can be 
lower than normal, resulting in blood circulation problems. 
Heart attacks can often lead to heart failure. They account 
for about 50% of the underlying causes of heart failure, so 
both are tightly linked but distinctly different. 

What have we learned from quality of life studies relating 
to risk factors and heart disease?
The better the cardiovascular health, the better the quality of 
life ... We looked at this systematically about seven years ago 
and found that the worst impact on quality of life is stroke, 
which leads to about a 20% decline in overall quality of life.  
Then it’s heart failure, followed by myocardial infarction, 
and, though rare, resuscitated cardiac arrest, which is when 
you have a life-threatening arrhythmia that requires CPR to 
restart the heart. All of these will result in dramatic declines 
in the quality of life. Once you have coronary disease, the 

Lushna Mehra is the Managing Editor of TuftScope. Address                      
correspondence to Lushna.Mehra@tufts.edu.

A Discussion with Dr. Eldrin Lewis, Director of the Cardiovascular 
Clerkship Program at Harvard Medical School
Lushna Mehra

biggest burden on your quality of life is angina, or chest pain. 
For heart failure the impact on your quality of life tends to 
be fatigue and shortness of breath.

In what way do you think we can make quality of life 
assessments most useful in clinical settings?
Systematically ask patients. That way you can actually fol-
low patients over time to see if there is a decrease in qual-
ity of life. Also, identify patients who are really struggling 
with their disease. You have some people who may not talk 
much and you may think that they’re doing fine when, in 
fact, they’re suffering from their heart disease. If you mea-
sure quality of life using self-administered instruments, that 
may eliminate this problem and would allow the clinician or 
the provider to target therapies to improve how patients feel.

Is there a salient piece of advice you consistently give to 
those with heart failure?
One is that it’s important for close follow-up so that if 
there’s a problem that’s subclinical that we can find it before 
it becomes severe enough to jeopardize a life. The second is 
to adhere to medication and not stop it abruptly. Third is to 
exercise and maintain adequate nutrition. Fourth is to watch 
fluid and sodium content so that they don’t get volume over-
loaded, and fifth is to control emotions because anxiety and 
depression are prevalent in about 40% of these patients.

We are able to treat risk factors and prevent heart dis-
ease, but once present, can we cure heart disease or do 
we simply prevent it from worsening? 
Once you have risk factors, you certainly want to attack 
those risk factors aggressively so you can decrease the num-
ber of patients who will develop end organ damage. But 
once you’ve developed heart disease, it’s hard to cure. What 
you can do is manage and control it, so it’s relatively asymp-
tomatic. An example of that is in managing coronary heart 

PHOTO OF DR. ELDRIN LEWIS

disease. The reason I said that you can cure it is that if you 
have a valvular disease, for instance, then you can replace 
or fix the valve and that will solve the problem. But you’re 
exchanging one set of problems for another, since you’re not 
perfectly cured but that valve issue typically will be accept-
able. You’ll still have to have follow-ups. Things like heart 
failure and coronary artery disease can tend to be non-
curable, but manageable, similarly to diabetes and high                                                      
blood pressure.

What are some of the new technological advances in 
treating heart attacks or disease of the heart valves? 
Some of the advances include stents, which are metal tubes 
that you can place across the artery, and balloon angioplasty, 
which we’ve been doing for a long time, but the stent actually 
gives stability to that lesion so it’s less likely to close down on 
you. There’s the drug-eluding stent which has been revolu-
tionary because, when I was in training, about 30% of the 
time the stents that were placed would clog and you would 
need to do various therapies to open up the blood supply 
again. We don’t have to do that as much now because the 
drug eluding stent reduces that risk to virtually zero percent.  
Mechanical circulatory support devices are getting smaller 
and safer to use in sicker patients who would die otherwise.  
And then there are medications. Back in 1985, there was not 
a single medicine that was available and FDA-approved that 
would improve survival in patients with heart failure. Since 
1986, there have been countless drugs that have dramatically 
changed the landscape. Heart failure used to have a mortality 
rate of about 40% over the year and that number has been 
driven down in all corners, but there’s still a lot to go and 
a lot to do because of the challenges in managing patients 
when they approach the end stages of the disease. 

In heart failure, how is the field of heart replacement 
advancing to move toward supporting quality of life for 
patients?
Heart replacement is becoming more commonplace. We 
have a total artificial heart which requires the surgeon to take 
the existing heart out and replace it with a fully mechani-
cal heart. This is really reserved for rare, special patients.  
Most patients can get away with the left ventricular assist 
device (LVAD), which is a device that augments the heart 
but doesn’t completely replace it. They’re getting smaller 
and less risky, so, as a result, we’re using it in patients who, 
ten years ago, would be too sick to be considered for these 
devices.  It does come with risk, and about 40% of the time 
in the first year of having these mechanical devices some-
thing will happen; either the patient will die, have a stroke, 
have significant bleeding, an infection, or have clots that 
form inside the pump that require the pump to be changed.  
One of the things that needs to be done is to further improve 
the technology so this is less likely to be a problem.

What is the most important public health measure we can 
take to control the heart disease epidemic?
First is helping people understand how to live in a healthy 
manner at a young age. That means targeting the grade 

school children and encouraging healthy behaviors. Second 
to that, improve the overall quality food that we eat, which 
again should start young. Thirdly, increase physical activity, 
starting in school and continuing into adulthood. Typically 
we like people to exercise 45 minutes or more, at least 5 days 
a week, but if you do 10 minutes a day, then that’s going 
to be better than zero minutes ... Another strategy that can 
be used is to use things like the Fitbit or use your smart-
phone to track your activity and see how many steps you 
take. For every 2,000 steps, that’s a mile. If people can target 
5,000 to 7,500 steps a day, that will be an excellent start. The 
fourth thing we can do is decrease the overall weight in the 
country.  Obesity is very common. In my home state of Mis-
sissippi, the obesity rate for young children, for instance, is 
well over 50%. That concerns me because it increases the 
risk of having extra weight as an adult, which increases 
the likelihood of developing risk factors like diabetes, high 
blood pressure, and high cholesterol, which can then lead 
to cardiovascular disease. By starting early and encouraging 
a healthier society that exercises, eats better, loses weight, 
and incorporates physical activity into their daily life, I think 
that will dramatically reduce the cardiovascular burden. The 
one thing that I didn’t mention, which would probably have 
the biggest impact, would be to stop smoking. Eighty-five 
percent of people who smoke as adults started as children, 
so if we can decrease the number of children who start 
smoking, I think we can dramatically reduce the number of 
adults that are smoking. That, in turn, will have an incred-
ible impact on the reduction of heart attacks, strokes, and                                     
peripheral arterial disease.

What are current and prominent challenges that have 
arisen in the realm of cardiology?
I think the biggest challenge, for me, is the increase in the 
burden of cardiovascular disease. We are keeping people 
alive, since the cardiovascular disease death rate has gone 
down,  but the total number of people who are living with 
heart disease is going up. Eighty million people in the United 
States have high blood pressure, just as an example, and 
many of those patients don’t even know about it. So they’re 
walking around, unbeknownst to them, with a ticking time 
bomb. I think the second challenge in healthcare and car-
diovascular disease is the cost. When trying to treat patients 
with advanced stages of disease, the price tag is increasing 
to keep these patients alive, and, as a society, we’re spend-
ing a high percentage of our gross domestic product on 
healthcare, a lot of which is in the cardiovascular arena. If 
we were to look at just heart failure alone, over $45 billion 
are spent per year on heart failure, and most of that is on 
heart failure hospitalizations. The last difficulty with cardio-
vascular disease is what’s happening outside of the U.S. A 
lot of third world countries seem to be adopting the western 
lifestyle and, as a consequence, are developing traditional 
cardiovascular risk factors and frank cardiovascular disease. 
The amount of money that is available in those countries 
to treat them is so low that it’s going to be challenging to 
manage them overall. All of these are certainly epic concerns                
as we move forward.
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Dieting for a Trend: The Health      Impacts of Modern Food Choices
Tira Oskoui

AS AWARENESS OF THE FALLOUT FROM OUR     
food habits has grown, more people are starting to 
watch what they eat. Consequently, supermarkets are 

shifting toward providing more organic and low-fat options; 
Magazines all over the country display headlines advertising 
the latest fad diets. Though this healthy food movement has 

many positive impacts on health, sometimes it can be taken 
too far. Low calorie counts and “healthy” food labels do not 
always translate to nutritional quality, and some diets can lead 
to unnecessary obsessions over food and even detriments to 
health. Read below for a summary of the nutritional consider-
ations for several of the “trendiest” diets of recent years.

The diet: For people with celiac disease, eating gluten-
free is essential; however, the majority of people in the 
market for gluten-free items do not have any actual 
sensitivity to wheat.1 Many of these people believe that 
avoiding gluten, which is found in wheat, barley, and 
rye, has health benefits for all people.

Nutritionists say: Unless you have celiac disease or a 
lower-grade sensitivity to wheat, going gluten-free can 
easily lead to a diet lacking essential vitamins, minerals, 
and fiber.1 Whole grains and other gluten-containing 
foods are high in B vitamins, iron, calcium, zinc, mag-
nesium, and fiber, and can lower risks of heart disease, 
type 2 diabetes, and some cancers.1

The bottom line: Except for people with certain health 
conditions, the costs of eating gluten-free likely out-
weigh any benefits. Eliminating such entire categories of 
food can quickly lead to nutritional deficiencies. If you 
do decide to adopt a gluten-free diet, the best option is 
to stick with natural, fresh foods.

The diet: This popular regimen centers around the idea that 
humans are genetically optimized for the food eaten by our 
prehistoric ancestors. Therefore, people who follow the paleo 
diet restrict their meals to that which could be hunted, fished, 
or gathered, and often this diet is high in meat and protein.3 
Followers of this diet often believe that the modern rise in 
chronic disease is due to the agricultural revolution, which led 
to the rise of modern, processed food such as grains, legumes, 
and dairy.3 Hence, paleo eaters hope to improve their health 
and possibly lose weight by following this all-natural diet.

Nutritionists say: The paleo diet has the potential to be 
healthy, since it is high in fiber, potassium, antioxidants, and 
protein.3 It is also low in sodium and sugar, and it avoids pro-

The diet: Many people jump into juice cleanses eager to 
quickly detoxify their bodies and lose weight. Juicing al-
lows people to squeeze lots of fruits and vegetables into 
their diets, and in a typical “cleanse,” one would avoid 
solid foods for a set amount of time.

Nutritionists say: An all-liquid diet can easily lead to 
nutritional deficiencies, and most juice cleanses restrict 
people to less than 1,000 calories per day, which is about 
half of what most people need.2 Furthermore, juice 
cleanses tend to be very low in protein and fiber, which 
can lead to losing muscle rather than fat.2 Most notably, 
cleanses usually shock the body into starvation mode, so 
once the cleanse ends, the body holds on to every calorie 
and often gains weight.2

The bottom line: Restricting your diet to juice alone can 
be dangerous and even counterproductive to improving 
your health or losing weight. However, juicing as part of 
an otherwise normal diet can be an easy and effective 
way to increase your daily intake of fruits and vegetables.

cessed foods. Furthermore, its emphasis on local, sustainable, 
and organic foods is beneficial for the environment.3 Howev-
er, the typical paleo diet tends to be far too high in protein and 
saturated fat, and too low in calcium and vitamin D.3 These 
nutritional surpluses and deficiencies can lead to problems of 
bone health, kidney and heart disease, and some cancers.3

The bottom line: The paleo diet can be a useful jumping-off 
point to eating a healthier, more natural diet. However, one 
must be careful about the potential dangers of imbalanced 
protein intake and not obtaining enough essential nutrients. 
Adding whole grains, dairy or other calcium sources, beans, 
lentils, and nuts to an otherwise paleo diet can ensure that 
nutritional needs are met in a balanced way.3

Gluten-Free Diets The Paleo DietJuice Cleanses
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In each of these “trendy” diets, there lies the potential to 
improve health, whether that means losing weight or sim-

ply eating more nutritious foods. However, as with any diet,   

moderation is key, and it is important to know your own body 
and consult a physician with any questions and concerns be-
fore making any dramatic changes.
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OPPOSING VIEWPOINTS

Is U.S. Pharmaceutical Pricing Justified?
Lena Chatterjee argues that it is justified, while
Lushna Mehra asserts that it is not.

The opinions expressed in these articles do not          

necessarily reflect those of the authors.

from opportunity costs.6 Opportunity costs are essentially the profit 
that investors forego by keeping their money tied up in the medi-
cine development endeavor. It is because of this that the American 
view of commodities lends itself to such an expensive pharmaceu-
tical market. Opportunity costs are normally calculated using the 
overall open market, which essentially compares pharmaceuticals 
to any other consumer product.7 It is difficult to ignore the moral 
ambiguity that results from treating necessary medicine the same as 
an expendable consumer good. However, because of the privatiza-

tion of the pharmaceutical mar-
ket, that is exactly how it must be 
treated. In this capitalist society, 
the benefit that a pharmaceutical 
can have to a consumer does not 
have an economic benefit to the 
investor. Therefore, in order to 
keep the industry going, pharma-
ceuticals need to be just as profit-
able as any other good, life-saving 

or otherwise. If this were not the case, it would not make fiscal sense 
to continue investing in pharmaceutical companies.

In order to maintain the profitability of pharmaceuticals, phar-
maceutical companies need to recoup their R&D costs. This means 
covering the costs of the out-of-pocket expenses, while accounting 
for opportunity costs. In an effort to protect profit, pharmaceutical 
companies are granted patents. Pharmaceutical patents last for 20 
years from FDA approval, but it takes on average 8 to 12 years for 
a drug to reach market after approval.8,9 This means that the patent 
itself is only in effect on the market for 8 to 12 years at the most. The 
patent protects other companies from selling the exact same com-
pound, otherwise known as the generic brand of drugs. Generic pro-
ducers do not have any R&D investment, and therefore only need to 
charge enough to cover the price of production.7 This is why generic 
drugs are so much less expensive than brand name drugs. Generic 
drugs are great for consumers, as they are the exact same compound 
so they are guaranteed to be safe and efficient.7 However, once com-
peting companies are allowed to produce generics, the original com-
pany loses the opportunity to make profit. The price they would 
initially charge to recoup R&D costs would not be competitive with 
generic pricing, forcing them to lower prices or lose customers.7 

The notion of profit is so imperative in pharmaceutical indus-
tries because it encourages innovation. There is no denying that 
drugs in the U.S. are expensive. Indeed, they can cost twice as much 
than in other countries.10 While other countries pay less for drugs, 
they are forced to overcome different obstacles. Other countries have 

WHEN IT COMES TO HEALTHCARE, THE PHARMA-
ceutical industry is instrumental. Today’s practice of 
medicine is extremely limited without the actual medica-

tions themselves, which are produced by the pharmaceutical compa-
nies.  However, the economics of this crucial industry are extremely 
complex and contextual, especially when it comes to the U.S. To 
understand America’s relationship with pharmaceutical companies, 
it is important to realize the role of Big Pharma on the global scale. 
The U.S. is responsible for over 40% of the world’s pharmaceutical 
sales.1 Eight of the fifteen largest 
pharmaceutical companies have 
headquarters in the U.S.2 In 2014, 
the nation spent $374 billion on 
pharmaceuticals, and this number 
has only grown with each passing 
year.3 Needless to say, the pharma-
ceutical industry is fiscally pow-
erful. However, the success and 
affluence of these companies is a 
product of the U.S. market itself. In a capitalist society, profit is used 
to define success and drive innovation. The products of pharmaceu-
tical companies are risky, time consuming, and expensive, so their 
profits must be large enough to balance their expenditures so that 
they can continue their ventures. As a result of continued invest-
ment, pharmaceutical companies in the U.S. have created more 
novel treatments than any other country in the world.4 Can we fault 
an industry for simply succeeding in a precarious market?   

Pharmaceuticals are intricate and imperative products. To make 
one is an expensive, risky venture. Primarily, making a drug requires 
a great deal of research and development (R&D), comprised of many 
different stages. First, basic research must be conducted to identify 
which diseases to combat and which compounds might be successful 
in doing so.5 Once the drug itself is developed, the company must go 
through pre-clinical stages, studying drug effects in the laboratory, 
in order to advance to clinical trials.5 These clinical trials consist of 
multiple phases during which the drug’s safety is ensured and its 
efficacy compared to that of a placebo.5 Once the drug passes the 
final phase of clinical trials, the drug is reviewed by the Food and 
Drug Administration (FDA) for market approval.5 Though the FDA 
is involved before this stage, this final FDA review is critical for the 
drug to reach the market. R&D is a lengthy, costly process. It takes a 
minimum of ten years for a drug to reach the market, and the clinical 
trials themselves tend to last six to seven years.5  Even if a drug makes 
it to clinical trials, there is less than a 12% chance that the drug will 
be approved.5

On average, R&D for a single drug has been estimated to cost 
about $2.6 billion.6 This $2.6 billion is broken into about $1.4 billion 
attributed to out-of-pocket costs and another $1.2 billion coming 

IN FAVOR OF CURRENT PRICES

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

cheaper drugs because of differences in patent laws, drug laws, and 
healthcare systems.7 As stated earlier, the U.S. has a patent system 
that inspires companies to derive more effective and safer drugs. If 
a company produces a new wonder drug, the patent will protect its 
market exclusivity and block competition. The underlying inspira-
tion for any company is revenue, and patents protects the opportu-
nity to generate profit. Meanwhile, in India for example, the govern-
ment reserves the right to remove a company’s patent if it will ben-
efit the greater good.11 This means that if a company has produced 
a new wonder-drug, it may not have patent protection and market 
exclusivity. The company would then lose a majority of the profit it 
could have gained from that drug because of generic pricing, and 
would therefore be less encouraged to create a successful pharma-
ceutical. India is known for its thriving generic drug market, but few 
pharmaceutical companies are willing to unveil new and improved 
drugs in this market.11

Additionally, drug laws such as the Orphan Drug Act give phar-
maceutical companies in the U.S. extended patents as well as funding 
to create drugs that treat rare diseases.12 Though it seems that this 
would only increase a company’s profit margin, it encourages com-
panies to treat diseases that are normally not financially advanta-
geous to study. Since fewer than 200,000 people must be affected by a 
disease in order for it to qualify, companies would normally need to 
charge this small group much more to make a profit.12 Without a law 
such as the Orphan Drug Act, it would be either extremely expensive 
for vulnerable patients, or companies would have little motivation to 
produce these drugs. Since the act was put in place, over 500 drugs 
have been approved for rare diseases.2 

Another reason why U.S. residents pay so much for pharmaceu-
ticals as opposed to other countries is because of the nature of our 
healthcare system. Insurance companies work with pharmaceutical 
companies to establish how much they are willing to pay for a drug. 
This dictates how much their clients will pay themselves.13 Because 
other countries have centralized, public insurance systems, these 
insurances represent most of the population, which means they 
have more bargaining power with pharmaceutical companies. With 
the complex private insurance climate in this country, there is less 
collective negotiating power because of the abundance of smaller 
insurance companies that are competing with each other. Addition-
ally, a law passed in 2003 dictated that Medicare was not allowed to 
negotiate pricing with pharmaceutical companies. Rather, Medicare 
is forced to pay six percent above market price for all drugs that the 
insurance plan covers, leaving it powerless in the industry.14 This law 
simultaneously extended pharmaceutical coverage to millions of 

“Though pharmaceutical

companies are reaping large profits, 

the money that companies make 

drives innovation and quality.”

Americans. Though this seemed especially beneficial for the general 
public, it was in fact much more to the benefit of pharmaceutical 
companies. Because of the fixed prices Medicare was forced to pay, 
pharmaceutical companies were guaranteed a profit.

Though pharmaceutical companies are reaping large profits, 
the money that companies make drives innovation and quality. 
Although this may seem like an optimist’s view, there is no denying 
that the U.S. has the most innovative and advanced pharmaceuticals. 
The U.S. has been responsible for over half of the new medicines cre-
ated globally within the last decade.15 And due to FDA regulations, 
drugs must meet certain standards in order to receive approval. Since 
FDA requirements tend to be stricter than those in other countries, 
demanding evidence of quality through several rounds of clinical 
trials, pharmaceuticals developed in the U.S. tend to be safer.5, 17 As 
stated earlier, a majority of the world leaders in pharmaceuticals are 
centered in the U.S., so the newest lines of medical defense originate 
within the nation’s borders as well. This means that U.S. residents 
have faster access to the drugs produced nationally.16 Ultimately, the 
prices that U.S. citizens pay for pharmaceuticals directly translate to 
the innovation and availability in our medical market. 

It seems morally uncomfortable that a company meant to save 
lives and serve those most in need is making billions of dollars in 
profit. However, when living in an economic environment where fis-
cal profit is the only value in a private company, it is not surprising 
that pharmaceutical companies are so focused on revenue. In our 
capitalist society, the only way to encourage innovation and success 
is through money. Therefore, pharmaceutical companies have found 
prosperity in this nation because their goals of scientific innovation, 
along with economic gain, are in line with the society’s values. There 
is also a sense of unfairness stemming from the fact that the U.S. pays 
the large majority of the cost of global innovation, but U.S. residents’ 
access and availability are tremendous benefits that outweigh this 
cost. Cancer patients are able to receive cutting-edge treatment that 
is unavailable in the rest of the world. Diseases that were once fatal 
are now treatable. Psychiatry has access to a whole array of neurolog-
ical agents that were not available decades ago. People with chronic 
pain no longer have to live in never-ending discomfort.

In conclusion, pharmaceuticals are beneficial to the population 
in countless ways. Though economic costs may be high, capitalist 
society promotes innovation purely through investment. There-
fore, it is expected that U.S. residents pay the most to have the best. 
Though it may sound unjust, there is no doubt that the U.S. provides 
the greatest access to the newest, most efficient, and most innovative 
drugs. In the end, these benefits are well worth the price.

Image Source: torange.biz

AGAINST CURRENT PRICES

IN RECENT YEARS OF SUCCESSFUL MEDICAL ADVANCES, 
innovative pharmaceutical companies have created a variety of 
drugs in order to establish and improve treatments for existing 

medical conditions. However, the pharmaceutical industry is cur-
rently rife with economic controversy. These companies undergo 
an intense period of research and development (R&D) in order to 
invent each new drug, test it in clinical trials, and receive the approval 

of the Food and Drug Administration (FDA) so that it may be mar-
keted to the public.1 While pharmaceuticals companies’ overarching 
goals should involve fostering an accessible means of medical treat-
ment for suffering individuals, the increasingly competitive nature 
of the U.S. market has turned the field into an unjustified struggle 
for economic control.

A drug’s status as either patent or off-patent has the greatest
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“... Despite America’s general regula-

tion of pharmaceutical drugs, it is the 

only country that does not regulate 

prices of prescription medications.”5
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drugs that move on to testing are approved by FDA regulations.2 The 
risk associated with R&D is thus extremely high and not economi-
cally sustainable in its current state. In order to justify exorbitant 
increases in drug prices, the risk of failure must be reduced. Ulti-
mately, the investors in pharmaceutical companies are responsible 
for taking these financial risks, not the individuals in need of care.1 
As such, it is unfair to make Americans pay for these risky decisions, 

especially when only a mere 
20% of marketed drugs are able 
to recover R&D costs.1 If failure 
to recuperate costs is expected, 
then why not abolish the spiked 
prices during the market exclu-
sivity periods and simply allow 
the innovative companies to 
recover their R&D expenses over 
a longer period of time than the 
established 11.5 years?

Finally, despite America’s general regulation of pharmaceutical 
drugs, it is the only country that does not regulate prices of pre-
scription medications.5 The UK’s National Health Service, for exam-
ple, buys all pharmaceuticals for the country.6 As a result, all drug 
prices in the UK are consistent and regulated for individuals, and 
the morals of price surges need not be questioned. As a compara-
tive example, according to the 2013 Comparative Price Report by the 
International Federation of Health Plans, the U.S. charged $2,225 for 
a drug called Enbrel, which treats autoimmune diseases, compared 

to England’s $1,117 – half the cost of the U.S. drug.7 In the case of 
Gleevic, a cancer and leukemia drug treatment, the U.S. charged over 
six times more than New Zealand did.7 If other countries are able 
to regulate their pharmaceuticals to be fractions of the cost of U.S. 
market prices, the U.S. should be able to do the same.  

Consequently, it is unjust to charge people who require the same 
drug drastically different prices for standardized items. The goal of 
aiding the sick should be prioritized as a primary obligation. In order 
to justify pharmaceutical pricing, the time periods of increased drug 
prices during market exclusivity need to be related to the R&D cost 
of a drug itself, pharmaceuticals need to be compared to one another 
and to older drugs to ensure the best version is marketed, and R&D 
risk should be minimized. Since so few drug companies actually 
recoup R&D costs yet still continue to operate, the current state 
of increasing pharmaceutical pricing in the U.S. appears especially 
unjustified. Most importantly, the regulated system of drug prices 
that promotes treatment accessibility for sick people in countries 
other than the U.S. should be imitated in order to prevent avoid-
able cost fluctuations. Above all, the U.S. cannot demonstrate true 
care for its sick and vulnerable populations until the pharmaceutical 
industry alters drug pricing to be more affordable and accessible.

influence on its marketed price. Once their product is approved by 
the FDA, the innovative pharmaceutical companies that conduct 
R&D have 11.5 years of market exclusivity, on average.1 During this 
period, the price of the drug is at its peak so that the company can 
recoup its R&D costs for further drug advancement and develop-
ment.1 It is understandable that the pharmaceutical company would 
want to recover R&D costs and repay its investors. However, it is 
simply unethical that the time 
period during which the price of 
the drug is highest is not based 
on the actual cost of the spe-
cific drug. The 11.5-year mar-
ket exclusivity is an arbitrary 
timespan for spiked prices to 
dominate and take advantage of 
sick populations who should not 
have to pay more than a drug’s 
production cost. Along similar 
lines, the Orphan Drug Act mandates that a company treating a 
rare disease receives seven years of market exclusivity, such that no 
other product targeting the same disease can be approved during 
that time.2 Not only are the prices for these drugs unnecessarily high 
for an arbitrary amount of time, but the quality of such high-priced 
drugs may not necessarily be the best due to market exclusivity. It 
may happen that another company has developed an approvable, 
working drug that is better than the current exclusive one, yet it can-
not be marketed due to the Orphan Drug Act. 

Another issue is the way drugs are tested. Currently, researchers 
measure the efficacy of new drugs by comparing them to placebos.4 
Instead, these drugs should be compared to older versions of the 
drugs themselves in order to provide Americans with the best prod-
ucts, which are the most ethically justifiable health expenditures.4 
Once a drug goes off-patent, its price significantly drops and other 
pharmaceutical companies may compete in the market.  Although 
competition between companies over the same product should the-
oretically result in decreased drug prices to boost sales, the opposite 
actually occurs: drugs prices soar as the market opens up.1 Consum-
ers rarely pay a drug’s production cost.1 From a moral standpoint, 
the price of a medication should be at most equal to its worth. 
Anything above this price is an unjustified creation of inaccessible 
healthcare for the sick and vulnerable American populations.3 

Moreover, pharmaceutical prices in the U.S. have increased dra-
matically in the past decade. Prices of oncology agents, for instance, 
have essentially doubled in this time.3 A balance between reason-
able expenses and risky developments needs to be found in order to 
justify the growing spending. The California Biomedical Research 
Association has noted that merely 0.10% of drugs that are put into 
pre-clinical testing move on to the next stage.1 Less than 12% of the 

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

Image Source: WikiMedia Commons

failing to address recent concerns that processed meats and 
sugars may be carcinogenic.6 Federal nutrition standards 
have been increasingly controversial due to such unpredict-
able inclusions and exclusions that have been implicated in 
potential interdepartmental conflicts of interest. 

Certainly, it is difficult to create definitive guidelines that 
effectively outline what a population should consume and in 
what quantities. Lifestyle, genetics, and the environment each 
play significant roles in an individual’s nutrition, and it is ulti-
mately unrealistic for the state to set practical guidelines for 
the entire country. Perhaps the “Dietary Guidelines for Amer-
icans” are doomed to be too specific for applicability, or too 
vague for significance. Nonetheless, the generalized recom-
mendations of the eighth edition seem to be more favorable. 
By emphasizing the importance of a varied diet, the USDA 
and the USDHHS are aligning with an increasingly popular 
minimalist movement in the conversation on nutrition. Pro-
lific author Michael Pollan has become famous for his seven-
word mantra: “Eat food. Not too much. Mostly plants.”7 
This kind of simplicity refrains from emphasizing exact 
values and quantities, recognizing that while scientific under-
standings change regularly, these guidelines ring remarkably 
true across time and populations.

Though the latest U.S. dietary guidelines may not res-
cue products like the KIND bar just yet, they set a precedent 
for more comprehensive views of health in policy. National 
health agencies must abandon their impractical portrayals of 
nutrients in isolation; rather, food and diets must be under-
stood holistically in terms of population lifestyles. Ultimately, 
today’s guidelines represent a bold step in this direction.

EDITORIAL

Toward Holistic National Health Recommendations
Commentary on the New U.S. Dietary Guidelines
Megan Thode

THE WAY WE THINK ABOUT FOOD AND HEALTH 
has evolved considerably over time. Looking back on 
fad diets and nutrition guidelines from past decades 

can be almost comical; but with the release of their most 
recent recommendations, the U.S. Department of Agriculture 
(USDA) and the U.S. Department of Health and Human Ser-
vices (USDHHS) seem to have taken a new approach to food 
regulation. Whereas in the past these departments have sug-
gested specific quantities of certain nutrients and food groups, 
they are now rolling back numbers in favor of overarching 
diet trends. It is difficult to say exactly how many grams of any 
one nutrient group a person should consume in a day, but by 
promoting dietary principles like monitoring eating patterns, 
increasing the variety of food sources, and avoiding products 
with added sugar, the U.S. has built a more comprehensive 
image of food and how it plays into health.  

The eighth edition of the “Dietary Guidelines for Ameri-
cans,” released in January 2016 by the USDA and the USD-
HHS, successfully shifts away from considering nutrient 
groups in isolation and instead develop general rules, “to 
bring about lasting improvements in individual and popula-
tion health.”1 In past editions, the quinquennial recommen-
dations were laden with numbers and measurements, con-
fusing to even the most conscious eaters. While these quotas 
were intended to help set expectations for food policy, they 
were also subject to much scrutiny and were largely impracti-
cal for average Americans.2 Even when nutrition information 
is clearly labeled, it is incredibly time-consuming to calculate 
all the necessary values. Furthermore, these rigid definitions 
were problematic for certain foods. Many products that were 
commonly recognized as nutritious were deemed “unhealthy” 
under the old guidelines, discouraging consumers from pur-
chasing them and challenging the ultimate goal of the guide-
lines: to encourage healthy eating in the population. 

The KIND bar serves as a prime example of a food labeled 
as unhealthy based on the rigid conditions set by previous 
dietary guidelines. This whole-nut based product, a healthier 
alternative to many snack bars on the market, found itself 
above federal healthy food qualifications in terms of fat 
content.3 Thus, a company that was providing wholesome, 
nutritious food was penalized due to an outdated defini-
tion of health – and it was not alone. Repeatedly, companies 
attempting to offer healthy foods have come up against the 
technical definitions of health set forth by federal agencies.5 

Consequently, while the guidelines attempt to hold food pro-
ducers to a standard, they often miss the mark. Even the most 
recent guidelines, supposedly grounded in the latest scientific 
research, have been criticized in this regard, particularly for 
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pregnancies.12,13 Currently, researchers believe that a woman 
who has been cleared of Zika virus should be able to con-
ceive with no major risk to her child as there are presently 
no studies suggesting that Zika virus can affect pregnancies 
once the disease is gone.13 A Zika infection is thus unlikely 
to ruin a woman’s chances of a healthy pregnancy in the 
long-term, though more evidence is needed to confirm this. 
Overall, while fears about Zika virus are by no means irratio-
nal, a growing body of research suggests that travelers who 
are not pregnant may be at less risk from the disease than                    
previously thought.

CHANGING SEASONS 

Even if Zika virus truly presents as much of a threat as some     
imagine it does, the virus’ ability to spread may be weak-

ened by the time summer arrives. The population of Aedes 
mosquitos changes seasonally – mosquitos are most abun-
dant between January and May, during Brazil’s rainy summer 
season.14 By June, Brazil’s winter season, mosquito popula-
tions have generally decreased and mosquito-borne disease 
transmission rates have dropped with it.14 As the Olympics 
will take place in August, the changing seasons may lead to 
decreased transmission rates. Furthermore, since March 17, 
2016, the Pan-American Health Organization has reported an 
overall downward trend in Zika cases in the Americas.15 If this 
trend continues, transmission rates will likely be reduced by 
the time of the Olympics.

EXPERTS WEIGH IN 

As the specter of Zika virus looms large, public health 
officials have been asked to comment on the situation 

in Brazil and the safety of the upcoming Olympics. Some 
researchers have expressed concern over the impact the 
unfolding epidemic might have.16 Despite these worries, very 
few have called for an outright cancelation of the Games 
or recommended that fans not attend. In an interview for 
the New York Times, Dr. Bruce Aylward, an assistant direc-
tor general at the WHO, has even said that it is “very, very 
unlikely” that the WHO would advise people not to travel to 
Brazil this summer.16 Furthermore, the U.S. Olympic Com-
mittee has thus far issued no statement suggesting that ath-
letes not compete in this year’s Games, and the Rio Olympics 
Organizing Committee claims that there are no current plans 
to cancel or relocate them.1, 16 While the dangers of infectious 
disease persist and travelers have been advised to take some 
health precautions, most experts seem to agree that the situa-
tion is not severe enough to warrant a cancellation, or even to 
officially advise travelers not to attend.6 Finally, some experts 
on mosquito-borne diseases such as Dr. Scott Halstead have 
predicted that Zika virus will burn itself out within several 
years.23 Once individuals have contracted Zika virus, they 
become immune to it; thus, as the Zika-infected population 
grows, so too does the immune population.23 Without a large 
population of people able to be infected, the virus cannot 
continue to spread. Thus, even after this summer, the rapid 
spread of Zika virus may be halted by a rise in immunity.

neurological disorder called Guillain-Barré syndrome, though 
this was seen primarily in a 2013 to 2014 outbreak in French 
Polynesia.8 Ultimately, many fears about Zika virus are based 
on an overall lack of knowledge about the disease; Although 
research is progressing quickly, the exact dangers posed by the 
virus remain uncertain.

MISCONCEPTIONS OF DANGER 

In the wake of widespread media coverage, misinformation 
about Zika virus has spread faster than the disease itself. 

Ronak Pandit, a coach for India’s Olympic shooting team, 
stated, “the way I see it, it’s better to die for an Olympic gold 
than be scared and sit at home,” referencing his decision to 
attend this year’s Olympic games in spite of the Zika virus 
threat.9 While this is a noble endeavor, Pandit’s notions of 
risking death are unfounded. The U.S. Centers for Disease 
Control and Prevention (CDC) asserts that dying from Zika 
virus is very rare, and most infected people do not even end 
up in the hospital.7 However, Pandit is not alone in his beliefs. 
A recent survey conducted by the University of Pennsylva-
nia found that 42% of Americans believe that Zika virus is 
likely fatal, despite the fact that this is an entirely unsup-
ported notion.10 Such a misconception about Zika virus is 
a major contributor to the widespread fear surrounding the       
upcoming Olympics. 

Even those who do not fear death from the virus worry 
about the disease’s effect on their ability to have children. In 
an article written for the Washington Post, Kim Conley – a 
distance runner hoping to compete in Rio this year – shared 
concerns about attending the Olympics as she plans to have 
a baby once her running career is over.11 Further, Olympic 
rower Andrew Triggs Hodge claimed in Britain’s Times news-
paper that, “for anybody who wants a family, Zika is a very 
real and frightening threat.”9 However, this statement may 
also be inaccurate. Despite the danger Zika virus poses to 
people who are already pregnant, there is thus far little evi-
dence to suggest that the disease could adversely affect future 

EDITORIAL

Examining the True Threat of Zika Virus at 
the 2016 Olympic Games
Caroline Russell-Troutman

U.S. SOCCER STAR HOPE SOLO MADE HEADLINES 
this February when she announced that the spread of 

Zika virus in Brazil might stop her from competing at the 
nation’s 2016 Olympic games, to be held in Rio de Janeiro.1 
Brazil has also been having a difficult time selling Olympics 
tickets this year with Zika virus being a primary concern for 
travelers.21 Many healthcare experts share these fears and sev-
eral have even advised that the Olympics be canceled or post-
poned until more is known about the virus.2 Indeed, Zika 
virus is currently a cause of major panic in Brazil. The World 
Health Organization (WHO) has predicted that as many as 
1.5 million Brazilians will contract the virus this year alone.3 
The disease has made an especially great impact on women’s 
health due to its connection to birth defects, and it is already 
stirring up widespread debate about abortion rights.3, 4, 5 Zika 
virus has thus incited much fear among prospective travel-
ers. Furthermore, mass gatherings like the Olympics can be 
public health nightmares due to the potential for widespread 
infectious disease transmission.6 It makes sense that fears sur-
rounding the Zika virus would dissuade tourists from travel-
ing to Rio this summer; however, calls to cancel the Olympics 
may be far-fetched. Though the impact of Zika virus in Brazil 
must be taken seriously, the 2016 Olympics do not pose as 
serious of a health threat to travelers as many believe.

WHAT IS ZIKA VIRUS?

Zika virus is an infectious disease primarily spread 
through the bites of Aedes mosquitos, but can also be 

transmitted sexually, through blood transfusion, and from 
mother to child.7 It is very rarely fatal for infected persons 
and is often entirely asymptomatic.7 The real danger of Zika 
virus lies in its connection to birth defects in the children of 
infected pregnant women.7 The emergence of Zika virus has 
been linked to a surge in rates of fetal death and microceph-
aly, a congenital abnormality that results the development of 
a significantly undersized brain and skull.4 The causal link 
between Zika virus and microcephaly was confirmed this 
March, and in the wake of this discovery, pregnant women 
have become the focus of Zika-related panic.22 Zika virus 
has also been connected to some rare incidences of a serious 
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THE WORLD CUP

This is not the first time that a major sporting event in 
Brazil has raised fears of infectious diseases spreading. 

Dengue fever is another mosquito-borne illness that presents 
a widespread public health issue in Brazil.17 In the year lead-
ing up to the 2014 FIFA World Cup, numerous researchers 
claimed that the spread of Dengue fever could be a serious 
problem for travelers to Brazil.17 A paper published in the 
journal Nature urged travelers to take all possible precautions 
against the disease and predicted a high risk of transmission.18 

Even papers with lower estimates of Dengue threat predicted 
around 30 to 60 new cases of the disease among tourists.17 
After the World Cup, however, data showed that only three 
travelers had actually contracted Dengue fever.17

Even after fears of Dengue transmission had subsided, the 
World Cup became implicated in further public health con-
cerns. As Zika virus has spread, researchers have hypothesized 
that it could have initially reached Brazil via infected travel-
ers visiting for the World Cup back in 2014, further increas-
ing fears of the disease spreading at this year’s Olympics.19 
However, this theory has been widely debunked; It is likely 
that Zika virus was present in Brazil before 2014 and that the 
World Cup did not start its spread.19 Thus, despite extensive 
public health warnings, the 2014 World Cup presented no 
major health risks to attending fans. Although analysis of the 
World Cup certainly cannot lead to definitive predictions of 
potential health outcomes at the 2016 Olympics, the events of 
2014 showcase Brazil’s ability to handle public health threats 
at mass gatherings. 

CONTINUING CONCERNS

This is not to say that Zika virus poses no threat. The dis-
ease has made an enormous impact on people living in 

affected areas, especially on women, and travelers to these 
regions should certainly take health precautions as recom-
mended by medical professionals. However, claims that the 
Olympics should be cancelled because of the virus may be 
overblown. Furthermore, discussions of Zika virus have 
obscured some other issues concerning the upcoming Olym-
pic games. Brazil is currently embroiled in a major fiscal crisis, 
and widespread criticism of the government has lead to calls 
for the current president to be impeached.20, 21 There are also a 
number of humanitarian issues linked to the upcoming Olym-
pics including the displacement of low-income populations 
to make room for tourists and Olympic infrastructural devel-
opments.20 Overall, there remain important conversations to 
be had about the current state of Brazil that are not centered 
around Zika virus. Though Brazil and the 2016 Olympics still 
face some concerns, fear of contracting Zika virus should not 
be the factor that keeps tourists away this summer.  
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FROM THE MIDDLE AGES INTO THE MODERN ERA

In the Middle Ages and into the Renaissance, the caesarean 
section was performed increasingly on deceased pregnant 

women. However, its development may have been stalled by 
a period of condemnation by a highly influential institution 
– namely, the Catholic church. Indeed, it is not surprising 
that a surgical intervention involving dead, unborn children 
received close attention from religious institutions. Many 
15th century woodcuts have been recovered from Germany 
depicting the birth of the antichrist by caesarean-like proce-
dures.8 Thus, fetuses recovered from deceased mothers may 
have been associated with the devil. Yet despite this period 
of condemnation, the Catholic Church has supported the 
caesarean section since the Renaissance period in an effort to 
save the souls of unborn children.3, 5 In fact, church records 
reveal that some priests were rewarded 40 days’ pardon for 
sins after assisting with caesarean operations.5

Toward the end of the Renaissance period, a crucial shift 
occurred in the implementation of caesarean operations, as it 
began to produce successful live births. Around 1500, the first 
documented caesarean operation resulting in survival of both 
mother and child was performed in Sigershaufen, Germany.5 
Surprisingly, the operation was performed not by a physician, 
but by Jacob Nufer, a gelder specializing in animal castration.5 
The records tell that Nufer’s wife was having difficulty with 
childbirth. When he could not find any doctors to help, he 

Abstract references to caesarean-like phenomena were 
made in Greek and Himalayan mythological tales dating back 
to the early first millennium BC. For example, Dionysos – the 
ancient Greek god of fertility, wine, and the harvest – is said 
to have been extracted from his dead, mortal mother’s womb 
and sewn into the thigh of the ancient Greek god Zeus, to be 
reborn as a full term baby from this divine upper leg.5 In a 
more relatable example, Asklepios – the ancient Greek god of 
medicine – is said to have been miraculously rescued from his 
dead, mortal mother’s womb by his father, the ancient Greek 
god Apollo.1 Rather than being sewn into somebody’s leg, 
Asklepios is said to have been given to a centaur who raised 
and educated him.6 Perhaps incubation in the thigh was rec-
ognized as a necessary intervention only in events of prema-
ture godly births... Another abstract description of a caesar-
ean-like phenomenon is found in a Himalayan legend dat-
ing to approximately 500 BC.5 The legend describes a dream 
experienced by Maha Maya of a white elephant entering her 

right side, followed by the birth of a 
son from her right arm.5, 7 This son 
was called Gautama Buddha – the 
founder of Buddhism.7 Although 
such tales may seem unbelievable to 
many modern readers, their creation 
and widespread cultural incorpora-
tions reveal a common understand-
ing of intervention births and caesar-
ean-like concepts in ancient times. 

Clearly, notions of the caesarean 
section were applied in both abstract, mythological terms and 
in concrete, surgical practices through antiquity. While myth-
ological tales of abnormal births spread through Mediterra-
nean and Himalayan regions, the operation was becoming an 
accepted and increasingly common practice throughout the 
ancient world. Around 600 BC, the Egyptian Sage Surgeon 
Susruta described a caesarean section in his “Susruta Samhita” 
medical treatise.3 In the same time period, the Roman king 
Numa Pompilius put forth his Lex Regia, the Royal Law: Si 
mater praegnans mortua sit fructus quam primam caute extra-
hitur; if a pregnant woman died, her baby was to be removed 
by incision.5 Thus, not only were caesarean operations per-
formed more widely through the first millennium BC, but in 
some cases the operation was even required by law.*

INSIGHT

The Caesarean Section Since Antiquity
Tracing the History and Development of a Paramount     
Surgical Procedure
Evan Balmuth

THE CAESAREAN SECTION IS ONE OF THE MOST    
common surgical procedures performed in American 
hospitals today.1 In fact, it was recorded as the most 

common operating room procedure in 2010, and the rate of 
hospitalization for caesarean sections has increased by over 
40% in the past 20 years.1 Despite the prevalence of this pro-
cedure, its history and origins are largely neglected. Interest-
ingly, caesarean operations can be traced back thousands of 
years to antiquity. Indeed, the caesarean section has brought 
more human life into our planet than any other operation 
in human history. This paper will provide an overview and 
analysis of this fundamental operation’s history from antiq-
uity to the present day. 

EARLY SURGERY AND MYTHOLOGY IN ANTIQUITY

The caesarean section has taken on many different forms 
in its long history. Generally speaking, the common 

thread has been the removal of a human baby from its moth-
er’s womb. From an evolutionary 
perspective, given the importance 
of reproductive anatomy and birth-
ing to the survival of mammalian 
species, one might ask why the cae-
sarean section is so often necessary 
for successful birth. A compelling 
argument suggests that this common 
necessity may stem from anatomical 
complications of the human transi-
tion to bipedalism five to seven mil-
lion years ago.2 However, it would be several millennia after 
this transition before humans would develop their first surgi-
cal techniques. Some of the earliest references to caesarean 
operations date as far back as the second millennium BC, 
from Middle Eastern, Southeast Asian, North African, and 
Mediterranean regions where some of the most innovative 
civilizations prospered. A legal text discovered from approxi-
mately 1750 BC in the ancient city of Babylon described 
“… the male child, pulled out of the womb, the son of the 
deceased woman Atkasim.”3 This reveals an important insight 
on the nature of the caesarean section in antiquity: Until the 
Renaissance, such an operation was exclusively performed on 
deceased pregnant women – an act of retrieving the deceased, 
unborn child from the womb. Throughout most of its his-
tory, the caesarean operation was performed as a means of 
saving the unborn child’s soul.4 It was not until surgical inno-
vations of the 16th century AD that the operation was able to 
be performed with survival of both mother and child.
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decided – using his own limited knowledge of animal repro-
ductive anatomy – to cut the baby out himself with a knife.5 
Amazingly, the child and Nufer’s wife survived, and she went 
on to bear several more children via the natural route.5

The 16th century was marked by significant scholarly 
developments in obstetrics and an understanding of female 
reproductive anatomy. The physician Andreas Vesalius, 
known as the founder of modern human anatomy, pub-
lished detailed illustrations and descriptions of female pelvic 
anatomy in his 1543 magnum opus “De Corporis Humani 
Fabrica.”4 And in 1596, the Venetian monk Scipio Mercurio 
published “La Commare o Riccoglitrice,” an obstetrics text-
book that served as a critical medical reference for over 100 
years.5 In it, Mercurio described the caesarean procedure in 
detail, from incision to application of a belly bandage with 
sour wine, dried roses, and healing herbs.5 In 1610, the first 
recorded official caesarean section, performed by a physician 
and resulting in the survival of both mother and child, was 
conducted by Jeremias Trautmann in Wittenberg, Germany.8 

By the end of the 17th century, some medical reports indi-
cated live birth rates of over 60% from caesarean sections.5 
Yet despite such impressive developments of caesarean tech-
niques, the operation’s success was not widespread. Although 
survival of both mother and child became more common, the 
mother would often die from infection in the weeks following 
the operation.5 Fear of the caesarean operation mounted fol-
lowing the Renaissance due to high maternal mortality rates.5 
In fact, hospital records indicated that no caesarean sections 
were performed in Paris from 1787 to 1876.5 An 1841 Dan-
ish survey indicated a 62% rate of maternal mortality in the 
weeks following the operation, most commonly due to hem-
orrhaging or infection.5 English surveys from the same period 
indicated maternal mortality rates between 86 and 100%.5

Figure 1. Woodcut depicting the mythical extraction of Asklepios by his father, Apollo, from his mother’s abdomen. 
From De Re Medica by Alessandro Beneditti, 1549 AD.
Image Source: U.S. National Library of Medicine

* The ancient Romans not only contributed to the increased implementation of caesarean 
procedures – they also gave the operation its name. The precise Latin etymology is unknown, 
although several interesting theories have been proposed. One suggests that the operation was 
named after the Roman statesman Julius Caesar, who was supposedly born in 100 BC by a 
caesarean operation.5 A competing theory suggest an origin in the Latin verb caedo, to cut, as 
used in the phrase a matris utero caesus – cut from the mother’s womb.5 Such terminology was 
utilized in the first century AD by the Roman author Pliny the Elder.8 This terminology may 
have evolved over 1,500 years into the term “enfant caesarien,” as used by the French doctor 
François Rousset in the 16th century AD, onward to the French “opération césarienne,” and 
finally to the modern English “caesarean section.”5 

“... Notions of the caesarean 
section were applied in both 
abstract, mythological terms 

and in concrete, surgical 
practices through antiquity.”
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TOWARD TODAY’S CAESAREAN SECTION

As women and physicians alike realized the enormous 
potential of caesarean operations to bring about success-

ful births, though fears of complications and maternal mor-
tality were omnipresent, a series of surgical developments 
in the 19th century improved the procedure and ultimately 
developed it into the operation performed today. The first 
major developments aimed to avoid the abdominal cavity in 
order to prevent a condition of deadly peritonitis.5 A tech-
nique termed the “Buddha birth,” in reference to the Himala-
yan myth described earlier, involved surgical incision through 
the groin rather than the abdomen.5 Such a procedure was 
fine-tuned by the German physician Friedrich Osiander, who 
developed a technique in 1805 of entering the uterus through 
the cervix.5 The caesarean-hysterectomy dual operation was 
developed by the English physician James Blundell in 1828 
in order to prevent excessive bleeding.5 The first suturing of a 
uterine incision by a modern technique was performed by the 
American physician Frank Polin in 1852, greatly reducing the 
likelihood of infection.8 Anesthesia became a standard com-
ponent of caesarean operations in the 1850s with compounds 
such as diethyl ether and chloroform, and sterile techniques 
were adopted in the 1860s with the acceptance of germ theory 
and British surgeon Joseph Lister’s use of carbolic acid as an 
antiseptic.4  Finally, in 1882, the transverse uterine incision 
was developed as an alternative to the classical longitudinal 
incision, reducing the incidence of deadly complications.8 
Such developments progressed through the 20th century and 
into the 21st, with some technological innovations accompa-
nying the same fundamental procedure.

Today, approximately one third of babies in the U.S. are 
born by caesarean section.9 Interestingly, postmortem and 
perimortem caesarean sections, like those defining the opera-
tion from antiquity to the Renaissance, are also still per-
formed today.3 It is important to note that, despite all of the 
improvements made to the procedure since antiquity, mater-
nal morbidity and mortality rates associated with caesarean 
section births remain greater than those associated with vagi-
nal delivery in the U.S.8, 9, 10 Thus, ethical questions arise as 
the caesarean section is becoming increasingly common and 
preferred by physicians over vaginal delivery.3 While vaginal 
delivery poses unique risks such as pelvic floor injury and 
post-traumatic psychological stress, caesarean sections today 
are not the safest option for cases in which vaginal delivery is 
a possibility.3 Further concerns arise as average maternal age 
and obesity rates increase, posing new and unique challenges 
to both modes of child delivery.2 Undoubtedly, however, the 
caesarean section is one of the most important operations 
performed today. By examining its long history since antiq-
uity, we can appreciate the human innovation that has saved 
countless lives and will continue to bring countless more into 
this world for centuries to come.

RESEARCH HIGHLIGHT 

Does Baby Formula Actually Decrease 
the Risks of Allergies and Autoimmune 
Disease?
Lena Chatterjee

THE EFFECTS OF DIET DURING INFANCY ARE            
formative and instrumental to health later in life. It has 

been well established that babies should drink formula rather 
than cow’s milk in the first four to six months after birth. This 
comes from evidence that cow proteins can induce allergic or 
autoimmune diseases at a young age.  Now, numerous coun-
tries are reporting that allergy and autoimmune diseases rates 
have increased through recent years. To investigate whether 
formula can help prevent allergies and autoimmune diseases, 
a systematic review was recently conducted in the UK that 
may inform future guidelines on feeding infants.

The review assessed 52 studies with over 19,000 total 
participants. The studies varied in their use of hydrolysed for-
mula, and 37 of the studies were intervention trials. Of the 
intervention trials, 30 involved infants at high risk for the 
relevant diseases due to family histories. The meta-analysis 
measured multiple risks of diseases in the use of formula as 
opposed to cow’s milk. Specifically, the risk calculations were 
focused on eczema (a group of diseases including some auto-
immune disorders), type 1 diabetes mellitus, wheeze (a patho-
logical respiratory symptom), allergic rhinitis (which includes 
seasonal allergies), and food allergies.

The results indicated no significant differences in risks of 
eczema, food allergies, and type 1 diabetes mellitus between 
hydrolysed formula and cow’s milk, while analysis of the 
wheeze data was deemed “inconclusive.” Interestingly, risk of 
allergic rhinitis was reduced in children up to age four when 
only partially hydrolysed formula was used; however, further 
research is necessary on this measure as the authors noted 
that the data behind this finding was dominated by a study 
with reduced reliability due to low intervention uptake.

Overall, the comprehensive meta-analysis contradicted 
current international guidelines deeming hydrolysed formula 
as the safest option, particularly for infants with a family his-
tory of allergies. Additionally, the study presented limitations 
inherent in the methodologies of the analyzed studies. For 
example, the authors found inadequate methods regarding 
randomization and selection bias in studies that were sup-
ported by hydrolysed formula manufacturers. There was also 
the potential for research fraud in a 2003 investigation. Ulti-
mately, this meta-analysis recommended that future studies 
be overseen in an improved, less-biased manner in order to 
determine conclusively whether today’s guidelines are actually 
beneficial to infants’ overall health.

BMJ 2016;352:i974
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ORGANS IN A PETRI DISH: TISSUE ENGINEERING 

The field of tissue engineering, or regenerative medicine, 
is a branch of medical research that originated from bio-

material development. It combines the principles of biology, 
engineering, and medicine to generate biological substitutes 
for tissues.1 The overarching goal of tissue engineering is to 
build functional, biological constructs, such as organs, in the 
laboratory by using cells as the foundation. In the long run, 
these engineered constructs can then be used either as surro-
gates for damaged or impaired organs, or as models for drug 
testing and disease etiology research.2 

Besides the fact that it is by no means an easy and straight-
forward process to build an organ from scratch, tissue engi-
neering is quite modular. There are four crucial components 
of a tissue engineering experimental setup: cells, an extracel-
lular matrix, a bioreactor, and growth factors.

TISSUE INGREDIENTS

The most essential ingredient in tissue engineering is the 
sample of cells that  will eventually make up the desired 

tissue construct.1 Specialized cells perform different tasks, and 
organs act as superordinate entities that harbor these varying 
cell types. For instance, the liver is comprised of a variety of 
liver cells (i.e. hepatocytes), and the skin is comprised of spe-
cialized skin cells (i.e. keratinocytes). This implies that these 
specialized cells are primarily found within their respective 
organs, which underscores the importance of cell selection 
for specialized tissue generation.

The discovery of stem cells has given momentum to this 
field of tissue engineering, since stem cells can be made to 
have any cell specification in the body.3 While obtaining stem 
cells from living humans remains complicated, the usage of 
embryonic stem cells continues to be a major ethical issue. 
The possibility of harvesting a line of stem cells that could 
create any human tissue would be a revolutionary step to suc-
cessful tissue engineering to aid in the future of medicine. 

When the correct cells are found, the next ingredient of a 
tissue is the extracellular matrix (ECM). The ECM includes 
all parts of a tissue that are not living cells.1 It is the environ-
ment in which cells grow and is made either of biological or 
synthetic origin to become scaffold structures of cells.1 Thus, 
the ECM provides mechanical integrity by holding the cells 
in their spatial positions to facilitate cell-to-cell communica-
tion.4 Scaffolds produced from ECM components provide a 
suitable environment for cells to grow and are integral for a 
fully functional tissue constructs.5 The ECM effectively acts as 
a glue that keeps cells bound to one another.  

INSIGHT

How to Build an Organ 
Tissue Engineering, Bioprinting, and the Future of Medicine
Dominic Kleinknecht

IT HAD BEEN A ROUGH WEEK FOR JOHN.                             
His entire body had been sore for the past couple of days, 
he had a constant migraine, and he had been unusually 

weary and sluggish. He thought that he must be sick, and that  
there must be a way to restore his health. After taking some 
samples, John’s doctor immediately called him: “It’s urgent, 
please come in as soon as possible.” It was the worst of John’s 
nightmares. A fast-growing, malignant tumor had taken over 
the bulk of his liver, and the doctor told him it was terminal. 
John had already exceeded the last stage for intervention, and 
his current condition was beyond the scope of the available 
drug treatments.

While this would be a devastating diagnosis in the pres-
ent day, future advances in research may provide physicians 
with powerful tools to treat even full organ failure, and John’s 
story may take a new direction. One minimally-invasive 
operation later, cells from the healthy part of John’s liver are 
on their way to the organ factory. These cells are screened for 
mutations, purified, and then used to print a new liver, grown 
in a bioreactor. Two weeks later, John waits in an operation 
room for his failing liver to be replaced. Cancer-free, John is 
able to resume his typical routines and is relieved from all of 
his symptoms.

In this scenario, John received a patient-specific treat-
ment by using a donor organ that was individually tailored 
for him, derived from his very own cells. A seemingly incon-
ceivable feat, individualized organ creation may, in fact, be 
feasible thanks to two related, blooming fields of medical 
research: tissue engineering and bioprinting.

DREAMS OF THE FUTURE?

Nowadays, patients in John’s situation experience the 
impact of modern medicine’s Achilles’ heel; Patients 

with malfunctioning or failing organs are facing a scarcity of 
donor organs, which leaves them treatable only symptomati-
cally, with drugs that do not eradicate the underlying causes 
of the disease. As a result, in the present day, John’s outlook 
would not be as bright as in the story above. Yet scientists 
all over the world are currently working on promising proj-
ects in the recently emerging fields of tissue engineering 
and bioprinting. These two disciplines have the potential to 
overcome the organ shortage by creating tissues and organ 
constructs, from scratch and in vitro; thereby, it is possible 
to potentially avoid implanting a donor organ that requires 
lifelong immunosuppressant medications. The latest devel-
opments in these fields are already promising, as both tech-
nologies may be able to fundamentally change the medical 
treatments of tomorrow.
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The cells, supported and surrounded by the ECM, sub-
sequently need to mature. In order to support cell growth,  
physiological conditions should be mimicked as accurately 
as possible. For humans in particular, cells need the environ-
ment to foster cell growth with additional cues.1 Bioreactors 
can provide these cues by creating a setup that simulates a 
physiological environment with regulating conditions, such 
as body temperature and cell nutrition solutions, or mechan-
ical cues, such as pressure generated by a constant flow of   
fluid over cells.2

The final important ingredients, growth factors, directly 
act on cells to stimulate growth and further facilitate matura-
tion inside a bioreactor.2

RECENT DEVELOPMENTS IN TISSUE 
ENGINEERING

Although this branch of 
research is still considered 

to be in its fledgling state, as the 
term “tissue engineering” was 
coined less than 30 years ago, 
a few of its applications have 
begun to propel the field.6 There 
have been clinical trial applica-
tions of engineered cartilage, 
blood vessels, and supplementary 
bladders for transplantation.7, 8, 9 
Even an entire trachea, the air-
way structure that connects the 
back of the oral cavity to the lungs, has already been created 
and implanted with great success.10 The skin graft has already 
become a patented product that is used in the clinic.11 Organ-
ogenesis Inc., in Canton, Massachusetts, has developed Apli-
graf®, a human skin equivalent that is industrially produced 
in an assembly line process.12 Functional organ tissues such 
as heart, lung, intestinal, and even brain tissues  have already 
been created in laboratory settings. Surely, before these 
models are clinically applied, major obstacles must be over-
come.13,14,15,16 However, these models can already be used for 
drug testing. Since the used tissue is of genuine human ori-
gin, drugs tested with these systems are of immensely greater 
physiological significance than drugs based on animal models 

“Instead of only treating the 
symptoms, bioprinted or 

engineered tissue implanted 
into the patient to replace 
pathologic tissue would
eradicate the underlying 

causes of symptoms.”

that are currently used to achieve approval as 
new medications.17 For instance, a recent study 
managed to incorporate human liver cells into 
a living mouse – a success in combining both 
an animal model and engineered human tis-
sues to increase prediction accuracy regarding 
side effects for humans.18

However, despite the previously men-
tioned advances in small-scale organ engineer-
ing in the lab, a large-scale breakthrough is 
still pending. Organs are sophisticated, three-
dimensional entities that are composed of cells 
with distinct functions, connected to the vas-
cular system, and modulated by superordinate 
control units in the brain. The distinct three-
dimensional structure of an organ is difficult to 

recreate by hand in the lab. Fortunately, however, bioprinting 
offers promising strategies to tackle these issues.

VENTURING INTO THE THIRD DIMENSION: BIOPRINTING

Bioprinting is another very young field of research, which 
is aimed at harnessing the functionality of 3D rapid pro-

totyping techniques for biological materials. The first bioprint 
was generated by Dr. Thomas Boland’s laboratory at Clemson 
University using a customary ink-jet printer with a distinct 
modification: the ink was not a cartridge of magenta-004 but, 
rather, a bio-ink that was fabricated in the laboratory.19 

What sets a bio-ink apart from a customary ink? As per 
the lab setup, cells need an extracellular matrix and an envi-

ronment that provides cues so 
they can grow.4 The bio-ink con-
tains both cells and the ECM 
mixed together, thereby forming 
a bio-gel that can be extruded 
from a printer nozzle.19 Once the 
bioprinters extrude this bio-gel, 
they can contour the shape of 
the desired cell construct. They 
print the target structure layer-
by-layer.19 By using multiple bio-
inks, additional cell populations 
or scaffolding inks only consist-
ing of ECM can be mixed. This 
procedure can be automatized 
and has tremendous potential to 

dramatically speed up the process of tissue construct creation 
in the third dimension.

FEATURES OF BIOPRINTING

While an engineered tissue monolayer can be fully con-
trolled during maturation, it is difficult to do so with 

a bioprinted construct. Cells on the inside of the monolayer 
need nutrition and oxygen, but submerging the construct in 
a nutrient solution will only affect the outmost layers of the 
bio-ink.20 The pioneers of the bioprinting field, located at the 
Wake Forest University in North Carolina, thus focus on a 
paradigm borrowed from nature. Cells, as they have argued, 
have an innate capability to self-assemble into defined entities 

Figure 1. Apligraf®, the first commercially available skin graft.
Image Source: Organogenesis Inc.

with varying functionality.21 This is what happens during the 
nine months inside the mother’s womb, after which a full 
human organism is born, with different organs comprised of 
specialized cell types. In bioprinting, the bio-ink only works 
as a carrier for cells so that they may subsequently develop 
into a functioning tissue or organ. This would enable the 
development of blood vessels to perfuse across the construct 
and provide a nutrient supply route to parts within the cell 
structure, a hurdle which tissue engineering is still attempting 
to overcome.23 However, as with tissue engineering, the labo-
ratory successes in printing kidney prototypes or skin grafts 
have yet to be implemented clinically.22, 23

OUTLOOKS

Both tissue engineering and bioprinting are promising fields 
because of their holistic approaches to treating a given 

disease. Instead of only treating the symptoms, bioprinted or 
engineered tissue implanted into the patient to replace  
pathologic tissue would eradicate the underlying causes of 
symptoms. Moreover, stable tissues can serve as accurate pre-
dictive models for drug testing and could be used to replace 
standard animal models in the future. There are many exam-
ples of drugs that have been successfully tested in animals but 
have caused severe side effects in humans. Additionally, cre-
ating organs from a patient’s own cells circumvents the risk 
of tissue rejection after a transplant, since the patient’s own 
cells – to which the body is already accustomed – would be 
composing the organs.

CONCLUSION

Both of the reviewed, rising fields of medical research have 
already proven successful in laboratory environments 

through promising results and publication across several 
projects, yet there remain many obstacles to overcome before 
they can be practically applied in a clinical setting. Even 
products like Apligraf®, the first commercially-available tis-
sue engineered product, must undergo further development 
to widen the scope of their applicabilities. Tissue engineering 
can potentially be used for many different cell types of the 
human body, ranging from solid bone to soft skin to complex 
brain tissue. As such, the combination of tissue engineering 
and bioprinting may develop into a feasible way to push the 
limits of ex vivo-grown tissues into the third dimension. While 
the small-scale laboratory organ constructs have potential and 
have already resulted in remarkable findings, large-scale tissue 
approaches will require advancements such as incorporat-
ing more vasculature, creating bioreactors that can maintain 
body conditions throughout the entire tissue construct, and 
improving biopriting efficiency. Much more research must be 
conducted before organs can be made from humans’ own cells 
on a large scale. Thus, an increasing number of researchers are 
devoting their efforts to the discussed fields of medicine to 
ensure that, one day, John’s miraculous life-saving treatment 
will indeed become a viable option. 

Figure 2. A 3D Bioprinter on a laboratory bench.
Image Source: Army.mil
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CONTRADICTORY EVIDENCE

Although the above findings showcased the transfer effect 
and hinted that intelligence may be alterable, continued 

psychological research has revealed that the transfer effect 
may not hold water.4 Even though some studies support the 
validity of brain training, many recent studies have produced 
contradictory findings: that increased working memory abili-
ties gained through brain games do not lead to increased 
intelligence and cognitive ability. 

Astoundingly, illegitimacy of cognitive improve-
ment claims has been indicated for brain game compa-
nies Posit Science, Cogmed and Lumosity through results 
from 70, 45, and 9 studies, respectively.3 Recently, there has 
been a surge in studies performed on brain training, both 
due to the increased popularity of these programs and the 
skepticism held towards the programs as more pay into the 
companies. Capturing this skepticism, Dr. Randall Engle of 
Georgia Institute of Technology – one of the most vocal 
opponents of brain games – stated that humans are unable 
to improve their fluid intelligence because of its biologi-
cally inherited nature.5 Such skepticism is supported by the 
methodological errors found in most studies supporting the 
efficacy of brain training. 

Despite the reverence brain training companies have 
toward the results of supporting studies, various analyses of 
these experiments have revealed great errors in their method-
ologies which decimate the findings’ accuracies and applica-
bilities.6, 7, 8 For example, there is currently no baseline used to 
measure cognitive ability, making it very difficult for research-
ers to standardize findings to determine if results showcase 
participant improvement post-training.3 As a result, many 
studies that support the legitimacy of brain games do not 
yield the same results when replicated by other researchers.6 
Demonstratively, when Jaeggi’s study was re-performed at 
Georgia Tech with stricter controls and 17 cognitive skill tests, 
the contradictory results indicated no evidence of improve-
ment in intelligence.4 Furthermore, a meta-analysis of 23 
brain training game studies, including the Klingberg and 
Jaeggi studies, revealed that most games led to improvements 
in tasks directly linked to the games, but with very little trans-
fer to other cognitive skills or intelligence.4 Ultimately, most 
studies supposedly supporting brain games’ effectiveness do 
not actually provide definitive evidence behind improve-
ments of working memory as a result of brain training, but 
rather only improvements in gameplay ability.6 

  
CONCLUSION

Although some studies have shown that brain games do 
create short term improvements in working memory 

tasks, there is no evidence that these improvements will last 
or influence the performance of other skills.9 The lack of sub-
stantive evidence for brain games’ legitimacy leads both pro-
ducers and consumers to question the ethical nature of brain 
games’ marketing and advertising. On one hand, people like 
Boston University Professor of Pharmacology and Neurology 
Dr. Benjamin Wolozin believe that these games’ only flaw is 
their waste of consumers’ money.3 Although consumers are 
not victims to direct, physical harm when their brain game 

As a result, working memory is correlated with fluid 
intelligence – the ability to solve problems and make 
connections – thus classifying it as an indicator of both aca-
demic and professional success.5, 6

Many studies supporting brain games’ legitimacy empha-
size these relationships between working memory and func-
tionality in their findings. For example, the Jaeggi study is 
one of the most-cited ones that support brain games focused 
on the improvement of fluid intelligence via tasks that train 
working memory, as most brain training programs claim to.7 
In this experiment, researchers sought to determine whether 
the improvement of working memory would transfer to fluid 
intelligence. Participants listened to an audio recording of 
random letter sequences while watching moving squares on 
a screen, and they were asked to remember the sounds and 

letters to the best of their abili-
ties.5 It is believed that increasing 
the difficulty of this test over-
whelms the participant’s normal 
task processing strategies, thus 
enhancing the brain’s process-
ing and working memory skills.5 
Researchers then tested the stu-
dents’ cognitive abilities using 
progressive matrices and found 
improvements in their perfor-
mance, supporting the effective-

ness of their brain training.5    

Other studies have yielded similarly promising results. 
A study at Temple University explored the effects of train-
ing participants’ working memories using a model that 
required memorizing colored squares on a checkerboard.5 
College-aged participants demonstrated increased read-
ing comprehension, and elderly participants demonstrated 
an increased ability to remember conversational phrases; 
This indicated an improvement in cognition based on the 
expansion of working memory.4

Another study of the transfer effects between working 
memory intelligence suggested that transfer is more appar-
ent in children and older adults due to the increased cogni-
tive malleability present at those stages in life.7 The Klingberg 
experiment was another important study of working mem-
ory and intelligence. Performed on children with ADHD, this 
study sought to determine the effects of brain training games 
on children’s memories and intelligence.4 The results indi-
cated that weeks of playing and training increased the chil-
dren’s ability to memorize numbers and patterns.4

“Ultimately, most studies 
supposedly supporting brain 

games’ effectiveness do not 
actually provide definitive 

evidence ...”6

INSIGHT

Brain Games: Helpful or Harmful?
Ursula Biba

HUMAN BEINGS ARE CONSTANTLY PURSU-
ing the best versions of themselves. Whether this 
be through eating healthily, exercising regularly, 

or trying novel health regimens, more and more people are 
desperate to achieve “perfection.” In the past few years, many 
have turned to brain games to do just this, and many brain 
game manufacturers have found themselves in hot water. 
The Federal Trade Commission (FTC) recently ordered 
Lumos Labs, the manufacturer of the popular brain training 
program, Lumosity, to pay a $2 million settlement for mak-
ing fraudulent claims about the brain training program’s ben-
efits.1 Lumosity claimed that users who played their games for 
just ten minutes a few times a week would not only improve 
their abilities to perform everyday tasks, but would also slow 
their cognitive decline and reduce the impairment associ-
ated with neurological conditions 
like PTSD and ADHD.2 This, 
in conjunction with Lumosity’s 
wide promotion through vari-
ous media outlets and contests, 
caused the FTC to originally 
fine the company $50 million on 
account of harming customers 
through fear mongering.1, 2 

Cases like these are 
becoming increasingly com-
mon as more apps target 
consumers trying to improve their diet, health and 
cognitive abilities.1 Most brain training applica-
tions claim to improve working memory, foster 
creativity, increase IQ, and reduce lapses in attention.6 
However, as brain games become increasingly popular, stud-
ies both supporting and delegitimizing these supposed effects 
have begun to emerge.

EXPANDING MARKET AND SUPPORT

Lumosity, Cogmed and Posit Science are among the most 
popular and commonly known brain training programs, 

and as brain training is a booming industry, their market 
is expected to grow 25% yearly.3 By 2020, an estimated $6 
billion will be spent on these games, and this number is 
only expected to increase as brain training companies target 
schools, healthcare providers, and elderly populations fearing 
mental decline with more effective forms of advertising.3 

Currently, many companies focus on the 
improvement of working memory when promoting their 
programs. Working memory is the ability to focus on mul-
tiple tasks simultaneously and to process information.4, 5 It 
is integral to concentration, problem solving, impulse con-
trol, as well as the brain’s ability to follow plans of action.4, 6 
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expectations are not met, they are victims to the deleterious 
effects of false expectations.6 Brain games are often marketed 
to vulnerable populations, like underperforming children 
and elderly populations, and they instill hope for improve-
ment in struggling individuals.6 The subsequent failures to 
improve may lead populations to internalize anxiety toward 
their conditions, classify themselves as lost causes, and lose all 
motivation to improve their conditions.4 As a counter argu-
ment, companies allege that the market will solve all issues. 
The current belief is as follows: an initial group of custom-
ers will purchase the brain games, other potential consumers 
will see that the product does not work, and the product will 
not be bought by the following wave of consumers.6 How-
ever, instead of avoiding purchases, consumers continue to 
play the games and ignore their ineffectiveness in a mixture 
of confirmation bias and cognitive dissonance.6 

Brain games certainly present an attractive prospect – 
who wouldn’t want to become smarter in as little as ten min-
utes a day? With appealing graphics to go along with these 
enticing claims, it is no wonder that brain training games 
have gained a cult following in the past few years. Despite the 
recent firestorm resulting from Lumosity’s false claims, there 
is a sizeable population of brain game users who continue 
to their futile strides toward intellectual “perfection.” A small 
population of people keep their Lumosity apps and subscrip-
tions active for entertainment, but we cannot forget about 
those who have been targeted at their weakest and fooled into 
buying a stake in a product that is not likely to bring them the 
advertised benefits. For this reason, further brain game stud-
ies need to be performed. Perhaps one day we will figure out 
how to play our way to improved intelligence; but until then, 
crossword puzzles and Sudoku will just have to do.

Image Source: https://flic.kr/p/5vGNkE
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TUFTS RESEARCH SPOTLIGHT

DR. ANIRUDDH PATEL
Dr. Aniruddh Patel joined the Tufts University Psychology Department in 2012. By studying the men-

tal processes surrounding faculties of music, such as its composition and perception, he has become 

an expert on music cognition. His current research focuses on rhythm processing and the relationship 

between language and music, and he is noted for using a myriad of methods, ranging from human 

brain imagining to studies of non-human animals. Dr. Patel earned an AM from Harvard University 

in 1990 and a PhD in organismic and evolutionary biology from Harvard University in 1996. In 2008, 

Dr. Patel  published a book titled “Music, Language, and the Brain,” and later received the 2009 Music 

Has Power Award from the Institute for Music and Neurologic Function. Dr. Patel has also served as 

President of the Society for Music Perception and Cognition.

WHEN IT COMES TO MUSIC, RHYTHM, AND 
language, there may not appear to be a clear rela-
tionship between the three. Language is not peri-

odic and does not have a stable beat like music does; people 
do not tap their feet or dance to speech. Yet many studies 
have found a correlation between music, rhythm, and lan-
guage processing, particularly the influence of music on 
speech. Understanding speech and noise is a basic ability 
which humans exercise through adulthood. During a party, 
for example, there is music and a myriad of other voices, and 
one is faced with the cognitive 
and auditory task of focusing on 
one voice among many. Heav-
ily impacted by hearing loss, this 
cognitive process becomes more 
difficult with age. 

Dr. Aniruddh Patel of Tufts 
University has studied this area 
of speech recently with collabo-
rators at Boston University. The 
group examined what is known 
as the “cocktail party problem” 
in speech science. Their research 
involved individuals attempting 
to differentiate between multiple 
voices at the same time. Instead 
of being mixed together and orig-
inating from one location, the voices were separated in space. 
Interesting, the researchers found that musicians were sub-
stantially better than non-musicians at understanding speech 
and voice.1 Dr. Patel postulates that musical training enhances 
one’s ability to understand speech and noise, perhaps by pos-
ing the challenge of focusing on one instrument in the texture 
if there is  complex compilation of instruments.1 

If music can affect one’s ability to process speech later 
in life, how can it dictate language abilities in individuals of 
younger, more developmental ages? Dr. Maryanne Wolfe of the 
Tufts Child Development Department previously published a 
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The Relationship Between Reading Disorders and Rhythm
Lena Chatterjee

study observing kindergartner’s scores on rhythm tests. These 
same children were tested on their rhythm abilities again in 
second grade, along with their reading abilities. Dr. Wolf was 
able to show that the rhythm scores in kindergarten were 
able to predict reading ability two years later.2 These findings 
motivated Dr. Patel to begin another line of research, explor-
ing children’s non-linguistic rhythmic abilities and language 
performance. Specifically, Dr. Patel decided to investigate the 
link between reading disabilities and rhythmic skills. Could 
the factors that dictate reading disorders be altered, and 

potentially improved, by rhyth-
mic capabilities?

AN EXPERIMENT IS BORN

Dr. Patel was able to partner 
with Dr. Wolf through Tufts 

Collaborates, a program that 
encourages faculty collaboration 
across different departments. 
Along with graduate student Ola 
Ozernov-Palchik, Dr. Patel and 
Dr. Wolf examined children’s 
ability to distinguish different 
rhythms and certain aspects of 
their language ability – in par-
ticular, their phonologic abilities. 
“Phonologic abilities are the pro-

cesses through which one is able to break words into their 
component sound and manipulate those sounds. It’s a funda-
mental ability that underlies the ability to learn how to read,” 
explains Dr. Patel. There are a growing number of studies that 
suggest there is a connection between rhythmic abilities and 
phonologic abilities, prompting Dr. Patel and his colleagues 
to test the hypothesis themselves.

Predicting a correlation between rhythmic and 

PHOTO OF DR. ANIRUDDH PATEL

phonologic abilities, Dr. 
Patel and colleagues began 
their own line of research. 
Over the duration of a 
year, they tested 70 to 80 
kindergarten children 
from five different Boston 
area schools.  At this age, 
reading levels are expect-
edly rudimentary. “Chil-
dren are just learning how 
to read. They’re learning 
the alphabet, how to map 
letters onto sounds, simple 
sounds, and things like 
that. It’s where official 
reading structure begins,” 
notes Dr. Patel.  

TECHNOLOGICAL 
APPLICATIONS

The study presented short, simple, rhythmic patterns to 
the children, who were asked to listen to a pair of audio 

patterns and decide whether or not they were identical. The 
sound patterns were created by the team and lasted just a 
few seconds. In order to maintain the children’s interest, 
the group designed a tablet-based app that turned the task 
into a game.  In the game, an instructor – represented as a 
camel – taught a rhythm to two students. “One student was a 
good student and always copied the teacher exactly, and one 
was stubborn and always did something different,” explains 
Dr. Patel. In the game, the teacher would play the rhythm, 
then a student would play; then the children participating in 
the study would be asked to identify whether the obedient 
student or the defiant student was playing the rhythm. Ulti-
mately, this was meant to indicate whether or not the children 
recognized the rhythmic pattern as identical to the original. 
This game made the study enjoyable and engaging for the 
children. After the fun, the children were given standardized 
language development tests, which assessed phonologic pro-
cessing, as well as other linguistic abilities including speech 
sound processing, grammar, vocabulary, and finally general 
intelligence and memory tests.

THE RESULTS AND THEIR SIGNIFICANCE

Overall, the study yielded a relationship between chil-
dren’s abilities to discriminate beat-based rhythms and 

phonologic linguistic measures, after controlling for other 
factors. There was no relationship between rhythm and other 
aspects of language. Dr. Patel attributes this correlation to the 
way the brain processes sound. “Beat-based rhythms require 
very precise temporal processing in the brain, and maybe 
some of those same processes are involved in analyzing the 
sound structure of language. So there may be a reason to 
understand why, even though language does not have a beat, 
your ability to process patterns of a beat as a child correlates 
with your language skills,” explains Dr. Patel. 

Though these results are still being reviewed for 

publication, they hold substantial significance because of 
the indicated importance of phonologic processing. When 
children develop reading disorders, phonologic processing is 
clearly an important factor. This language ability is thought to 
play a key role in dyslexia, for example. Perhaps helping chil-
dren develop better phonologic skills would eventually help 
them acquire better reading skills. In reviewing the implica-
tions of his findings, Dr. Patel inquired, “... if there’s really a 
connection between rhythmic and phonologic processing 
in children, could you ultimately develop enjoyable rhyth-
mic games for kids that are at risk for reading disorders and 
maybe alter their path for language development?”

READING DISORDERS AND SOLUTIONS

At the moment, certain tests exist for children to help pre-
dict whether or not they are prone to developing read-

ing problems. These tests are not completely diagnostic, but 
they are probability-based. If children score below a certain 
threshold on the assessment, they are likely to develop a read-
ing disorder. “There’s a lot of interest in this because if you 
could predict with accuracy, based on brain measurement 
or behavior, then you can target those children for language 
training, rhythm training, or anything you can think of that 
might help their language development,” states Dr. Patel.

Currently, some reading therapy programs attempt to 
improve children’s processing of speech sound structure. 
These programs are instrumental, but limited, according to 
Dr. Patel, who concluded, “You’re dealing with young children 
– there’s only so much time they can spend doing these kinds 
of training programs. But the idea of using music is that it 
can be a kind of game or entertainment for them. That way it 
doesn’t feel like therapy, they can just feel engaged and it just 
feels like a fun thing. If that’s also affecting language, why not 
add that to the mix?”

“... Could you ultimately 
develop enjoyable rhythmic 

games for kids that are at risk 
for reading disorders and 
maybe alter their path for 
language development?”

— Dr. Aniruddh Patel 

Figure 1. “Rhythm school,” the tablet-based game created to test children’s rhythmic abilities.   •   Image Source: Ola Ozernov-Palchik      
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techniques have higher financial 
costs than psychometric testing, the 
combination of both brain mea-
sures with behavioral tests creates a 
powerful and very accurate method 
by which it is possible to predict 
whether or not a child is prone to 
dyslexia.18.19.20,21,22,23,24

Language and reading pro-
cesses are known to primarily occur 
in the left hemisphere of the brain.2 
Neuroimaging, as in fMRI and EEG 
studies, has revealed that those with 
dyslexia display reduced activa-
tion in this region of the brain, yet 
increased activation in the right 
hemisphere and frontal lobe when compared to typically 
developing brains.1 Overall, these findings suggest that dys-
lexic children may use a less efficient brain network to read.

THE READING NETWORK AND DIFFERENCES IN THE
DYSLEXIC BRAIN

The reading network is a complex and multi-componen-
tial circuit. There is not one specific part of the brain that 

is responsible for reading; rather, various parts have certain 
functions that work together to create the reading circuit. 
In order to develop read-
ing ability, the brain relies 
on various auditory and 
linguistic skills.1 One of the 
most important develop-
ments of the reading circuit 
is phonological awareness.1 
Orthographic development 
– the recognition of patterns 
of letters in words and their specific sounds – is another vital 
part of the reading network.25 In order to read fluently, one 
must be able to automatically decode, recognize, and under-
stand words and sentences using phonological and ortho-
graphic processes.1 

It is proposed that the integration of both phonology 
and orthography occurs in the temporo-parietal sector of the 
brain, which is located in the posterior left hemisphere.26 The 
occipito-temporal region, also referred to as the “visual form 
area,” is located in the inferior posterior left hemisphere and 
is responsible for the ability to process words at a fast pace.1,27 
This part of the brain is also referred to as the “visual form 
area.” Lastly, the inferior-frontal region, located in the fron-
tal lobe, is thought to assist with phonological processing, 
speech, semantics, and comprehension.28, 29, 30 fMRI studies 
continue to show how these regions of the brain play impor-
tant roles in the reading circuit and, as a result, may lead to 
earlier diagnoses for children.1 

DYSLEXIA RESEARCH PROGRESS AND RESULTING
POLICY CHANGES 

Overall, dyslexia can be viewed from a multitude of per-
spectives – it encompasses several facets of a person’s 

to reading development include socioeconomic status, child-
hood adversity, parental age, and parental literacy levels.2 If 
any of the HLE or other environmental factors are lacking or 
non-existent, a child can enter a kindergarten classroom with 
a vocabulary deficit and begin school less prepared to learn to 
read than their classmates.2 Ultimately, an understanding of 
key predictors enables earlier identification of dyslexia risk, 
which can lead to targeted and impactful interventions.

THE PSYCHOSOCIAL IMPLICATIONS OF DYSLEXIA

Although interventions for dyslexia are most effective in 
the early stages of childhood reading, prior to kindergar-

ten, dyslexia is most often diagnosed when a child is in sec-
ond grade or later, usually after already failing to learn to read 
effectively.1 Various social and psychological consequences 
can arise from reading difficulties, such as feelings of frustra-
tion, helplessness, anxiety, and embarrassment.1 A child with 
dyslexia who is struggling to learn in the classroom is too 

often misunderstood as hav-
ing poor behavior and being 
a “lazy” student.2 Even after 
a late diagnosis, the psycho-
social effects of dyslexia can 
be long-standing for children 
and their families. Children 
with dyslexia are considerably 
more likely than their peers to 
drop out of high school and to 
draw the attention of the juve-
nile justice system.1 In order 

to prevent the negative socio-emotional problems that can 
accompany a child’s inability to read, it is necessary to iden-
tify dyslexia at an early age.1 

NEUROIMAGING AND PSYCHOMETRIC TESTING TO
STUDY DYSLEXIA

Current methods of identification of dyslexia risk in chil-
dren include neuroimaging and psychometric testing. 

Through such techniques, the findings of dyslexia research 
have demonstrated some differences in individuals with dys-
lexia compared to typically-developing individuals at neu-
ronal and behavioral levels.18. 19. 20 The two most common 
neuroimaging methods used to study dyslexia are functional 
magnetic resonance imaging (fMRI) and electroencephalog-
raphy (EEG).1 Both fMRI and EEG are non-invasive tech-
niques that provide a detailed map of the brain and reveal the 
complex mechanisms of dyslexia.18, 19 Although neuroimaging 

“In order to prevent the negative 

socio-emotional problems that can 

accompany a child’s inability to read, 

it is necessary to identify dyslexia

at an early age.”1

SCIENCE REPORT

A Brief Overview of Dyslexia
Current Research and Policy Changes
Samantha Fine

DYSLEXIA IS A LEARNING DISORDER CHAR-
acterized by difficulties with word recognition and 
fluent reading that affects 5 to 17% of children.1 

Complications linked to the disorder also include difficulties 
with speech perception, language memorization, and letter-
sound knowledge.2 Dyslexia is not caused by a single realm 
of the brain nor can it be cured with medication; rather, it 
is a complex interaction of environmental factors, genetics, 
brain development, and perceptual and cognitive develop-
ments.2 This paper will discuss the biological and psychoso-
cial bases of dyslexia and how a greater understanding of the 
disorder can lead to earlier identification of children prone to 
the disorder, targeted interventions, and policy changes, both 
regional and national, benefitting those affected by dyslexia.

THE GENETICS AND KEY PREDICTORS OF DYSLEXIA

Dyslexia research relies on an understanding of its genetic 
foundations. Various familial studies have suggested that 

dyslexia is heritable, occur-
ring in up to 68% of identical 
twins and up to 60% of chil-
dren who have a first-degree 
relative with dyslexia.3,4,5 Vari-
ous candidate genes such as 
ROBO1, DCDC2, DYX1C1, 
and KIAA0219 are reported 
to be related to dyslexia sus-
ceptibility and brain develop-
ment.6,7,8,9 It is also hypothe-
sized that during the very early 
stages of brain development, abnormal migration and matu-
ration of neurons may contribute to developing dyslexia.6, 7, 8, 9

There are certain predictors of reading ability that can 
be extremely useful for diagnosing dyslexia at an early age, 
before reading instruction has even begun.2 A key predic-
tor is phonological awareness, which is the individual’s 
ability to understand the smaller structures within a word, 
such as the sound “at” in “cat.”2 Other key predictors include 
speech perception, syntax production and comprehension, 
object naming, receptive/expressive vocabulary, letter name 
knowledge, verbal short-term memory, and rapid automa-
tized naming abilities (to quickly name a given set of letters,                            
numbers, and objects).11, 12, 13, 14

The home literacy environment (HLE) is also an essential 
aspect of reading development and future language skills.15,16,17 
HLE is understood in terms of the age at which shared read-
ing begins, the frequency and quality of book reading, library 
visits, parent’s knowledge of storybook titles, parental medi-
ating style during shared reading, and a child’s perceived 
interest in reading.15,16,17 Other environmental factors related 

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

life, ranging from the genetics with which one is born to psy-
chosocial effects in young adulthood. Genetic and social pre-
dictors provide a basis of dyslexia risk. Furthermore, a com-
bination of neuroimaging and psychometric testing can accu-
rately identify dyslexia in children. These research advance-
ments have shed light on how the reading circuit functions 
in dyslexia. While scientific and psychological understandings 
of dyslexia progress research, they also inform critical policy 
changes in childhood education.

Because of the progress that has been made in dyslexia 
research, various repre-
sentatives and senators of 
Massachusetts have become 
more aware of the technical 
advancements that can be 
used to diagnose dyslexia at 
an early age. They are also 
more aware not only of the 
neurobiology behind dys-

lexia, but also of the negative psychosocial effects that a child 
can experience when struggling to read. Currently, Bill H.463 
of Massachusetts is under review and has been referred to 
the Joint Committee on Education.31 This piece of legislation 
would require each district of Massachusetts to screen every 
student for indicators of dyslexia or other reading disabilities 
before the second semester of second grade.31 Ideally, future 
legislation will mandate even earlier screening since inter-
ventions are particularly impactful prior to formal reading 
instruction.1 On a national scale, President Obama recently 
signed the Research Excellence and Advancements for Dys-
lexia (READ) Act, which requires the National Science Foun-
dation to devote at least $2.5 million annually toward dyslexia 
research.32 Thus, the powerful combination of neuroimaging, 
behavioral research, innovative interventions, and impactful 
policy changes has not only provided a deeper understand-
ing of dyslexia, but has also created an environment in which 
more children can fully experience the joy of reading.

 

Figure 1. Diagram of human brain with lobes labeled. 
Image Source: Royalty Free Medical Human Brain
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EVOLUTIONARY INSIGHTS

Not only does the TP53 gene provide new insights 
into maintaining DNA viability, but it also 

dons novel understandings of evolutionary develop-
ment. It may not be surprising that humans do not 
have as many copies of TP53 as elephants, but what 
is striking is that the elephant’s closest living relative, 
a small, furry mammal called a hyrax, has only one 
TP53 gene.4 Researchers at the Department of Human 
Genetics at the University of Chicago explored how 
elephants obtained so many more gene copies than 
their living relatives. The team used evolutionary 
genetics to determine what sets the Proboscideans – 
otherwise known as elephants and their ancestors – 
apart in an evolutionary way.4 They discovered that 
the elephant genome encodes for a single TP53 gene, 
but has 19 TP53 retrogenes.4 A retrogene is a DNA 
segment that was reverse-transcribed from RNA and treated 
in the cell as another copy of the original gene.5 As a result, 
more TP53 genes became expressed within the genome. Such 
retrogenes in Proboscideans were believed to have evolved 
over millions of years within the elephant lineage.4 This team 
not only sequenced the genome of current day elephants, but 
also of earlier Proboscidean mammals. These more ancient 
ancestors included the Wooly and Columbian mammoths, 
as well as the American mastodon.4 Upon sequencing their 
genomes, the team found a regularly occurring pattern. As the 
Proboscidean family tree continued though time, the species 
developed more retrogenes along the way.4 The researchers 
also found that the increasing copies of retrogenes correlated 
with Proboscidean size.4 The more copies of TP53, the larger 
the animal could get. Perhaps an increased ability to undergo 
apoptosis lead to the added capability to resist cancer, and 
enabled the Proboscideans to become giants. 

As we begin to understand how elephants became so 
large, the question of why larger mammals do not have higher 
cancer rates has remained a perplexing issue. It makes sense 
that a larger body needs to replicate more cells and, there-
fore, is at an increased risk of developing cancer compared 
to smaller bodied creatures. This idea was put to the test by 
epidemiologist Richard Peto in 1975. Peto compared cancer 
rates and aging in mice and found that body size and age 
were not correlated to an increased cancer risk.6 This finding, 
termed Peto’s Paradox, has become widely accepted. However, 
the mechanisms of cell protection with age and division is 
still under investigation.2 TP53 may be involved in one of the 
mechanisms that keeps cancer in control, even in the largest 
species on the planet. 

While the TP53 gene provides an encouraging under-
standing of cancer study, it is not the only reason elephants 
have a lower risk of developing cancer than humans. First, 
elephants simply do not practice some of the human behavior 
that greatly increases our risk for developing cancers such as 
an unhealthy diet, smoking, and drinking alcohol.1 Addition-
ally, infectious agents like HIV, as well as socioeconomic fac-
tors that can affect health such as access to medical care, con-
tribute to humans’ high cancer rates.1 Nevertheless, the TP53 
gene is able to arrest the growth of cancerous cells and could 
provide an avenue to help humans beat cancer.

to cancer.2 This process of programmed cell death is known 
as apoptosis. Consequently, the TP53 gene holds great impor-
tance for human cell regulation, and serious problems with 
the spread of tumorous cells can arise if a copy of the gene 
becomes defective. Li Fraumeni syndrome (LFS) occurs when 
a copy of the TP53 gene becomes defective, leading to early 
childhood cancers, multiple primary tumors, and an approxi-
mated 90% risk of developing cancer during one’s lifetime.3 
The TP53 gene is vital to humans as we have so few copies. 
Elephants, on the other hand, have 20 copies of TP53.2 This 
surplus of TP53 raises questions about the potential benefits 
of having more copies of the gene. Scientists at the Univer-

sity of Utah’s Huntsman 
Cancer Institute have con-
ducted research that delves             
into this topic.

One study, conducted 
by pediatric oncologist Dr. 
Joshua Schiffman, consisted 
of testing 36 mammal spe-
cies, including African and 
Asian elephants, as well as 

humans.2 Peripheral lymphocytes, more commonly known as 
white blood cells, were collected from the two elephant spe-
cies, healthy humans, and individuals with LFS.2 The samples 
were then exposed to methods of radiation to promote DNA 
damage, and the cell responses were recorded. The team cal-
culated that the cancer mortality for both elephant species 
was around 4.81%, while the cancer mortality for humans 
was around 11 to 25%.2 The elephants’ cells seemed able to 
drastically reduce their cancer mortality rate compared to 
humans, and the mechanism for doing so is thought to boil 
down to the TP53 gene.2 

After further analysis of the TP53 genes, the team exposed 
the lymphocyte cells to 18 hours of radiation in order to 
develop DNA mutations, and found that elephant cells went 
through apoptosis nearly 20% more often than human cells, 
and significantly more often than cells from LFS individu-
als.2 TP53 in elephants may, according to the study, lead to 
the triggering of apoptosis as a response to DNA damage 
much more frequently than in humans.2 Furthermore, TP53 
in elephants appeared to kill damaged cells displaying an 
increased risk cancer development instead of trying to repair 
them.2 This precautionary measure of killing suspected cells 
before they become cancerous may partially explain why can-
cer rates in elephants remain so low, and may present new                        
methods to fight cancer.

“... The TP53 gene is able to arrest 

the growth of cancerous cells and 

could provide an avenue to help 

humans beat cancer.”

SCIENCE REPORT

The Jumbo Discovery: Elephants and Cancer
 Ted Midthun

CANCER IS THE SECOND LEADING CAUSE OF 
death among Americans and as we continue to age, 
proximal solutions to the elimination of cancer are 

slim. According to the American Cancer Society, in 2016, 
more than 1,685,000 newly diagnosed cases will occur and 
595,000 humans are expected to die due to cancer.1 Not only 
is cancer deadly, but it is also costly. The U.S. spent $88.7 bil-
lion on cancer in 2011.1 As this public health threat escalates, 
new discoveries have emerged that may help us in fighting it. 
One such discovery has shifted attention to a very unexpected 
mammal: the elephant. One might believe that, the larger 
the animal, the more cells it has, and thus the more likely it 
would be to develop can-
cer because of its need to 
replicate more cells. How-
ever, this may not be the 
case, as a vital new insight 
into cancer could lie in the 
body of one of the big-
gest animals on the planet. 
Elephants can live up to 70 
years, similar to a human 
lifespan.2 While on average one in two men and one in three 
women will develop cancer over their lifetime, only five per-
cent of elephants die of cancer.1, 2 Do these animals possess a 
secret defense that miraculously protects them from cancer? 
A recent study may have found the answer, in a tumor sup-
pressor gene known as TP53.

 CANCER AND SUPPRESSION

Cancer occurs due to an uncontrollable, abnormal growth 
in cells.1 It can be caused by external factors, such as drug 

use and daily diets, or it can be due to internal factors, such as 
genetic mutations in our DNA, hormones, or immune con-
ditions.1 Cell division is critical because cells need to repli-
cate for proper tissue function, resilience and reproductive 
fitness.3 However, our bodies need a way to keep mutations 
in cells from propagating out of control. Uncontrolled cell 
replication is not very common because tumor suppressors 
deploy a defense mechanism that keeps cells from becom-
ing cancerous.3 Tumor suppressors are genes that encode for 
proteins that negatively regulate the cell cycle.3 This process 
of negative cell regulation is important if a cell becomes can-
cerous, because a tumor suppressor could potentially prevent 
the replication of that cell. Thus, a loss of function in a tumor 
suppressor gene could lead to cancer due to a lack of control 
over cell division.3 

One particular tumor suppressor is the TP53 gene,  which 
codes for the functional tumor protein p53 – and it is not 
only found in elephants.2 Humans have two copies of this 
gene that destroys cells with DNA mutations that could lead 
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POTENTIAL APPLICATIONS OF TP53

The discovery of TP53 has raised new questions about 
how we might benefit from the gene. Currently, research-

ers are investigating ways in which the genome of living cells 
can be manipulated to combat cancer. For example, Cas9 is 
a recently-discovered protein that can site-specifically cleave 
DNA and enable large deletions or genomic rearrangements; 
It is used increasingly for genome engineering.7 If we can rear-
range genetic information, how far are we from using Cas9 to 
insert DNA copies into the genome, specifically for the TP53 
gene? Such technology could play a crucial role in solving 
today’s conundrums of cancer prevention and treatment. 

In the future, we may be able to insert cancer fight-
ing genes from elephants into our own bodies – but should 
we? The ethics of genome modification are being intensely 
debated and, as our knowledge of this technology evolves, 
the questions may become increasingly difficult. If we could 
increase TP53 expression in our own bodies, we may very well 
be able to dramatically reduce our cancer rates. People may 
live longer, the costs of cancer may decrease, and the number 
of people with cancer could drop significantly. 

Although Schiffman’s results provide promising insights 
on fighting cancer in time, only preliminary evidence has 
been collected. More studies need to be conducted in order to 
determine how much of an effect TP53 genes have on survival 
rates. Additionally, only captive elephants were used in the 
experiment, which may not accurately portray the TP53 levels 
in wild elephants, where life expectancy is highest.2 Neverthe-
less, this study helps us begin to understand the mechanisms 
for cellular responses to DNA damage and the suppression of 
cancer. In the future we may find a way to benefit from these 
heightened levels of TP53 in elephants, but in the meantime 
we must continue to explore the exciting realm of cellular 
processes. As the adage goes, elephants never forget – but their 
genetic makeup may allow them to forget cancer.

Figure 1. African elephants grazing on Ol Pejeta Conservancy, Laikipia County, Kenya.  
Image Source: Ted Midthun
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social workers to hold no more than a bachelor’s degree, with 
only 15% having additional education despite evidence that 
a higher degree in social work leads to improved outcomes 
for the children.1 Inadequate involvement from caseworkers 
due to all the reasons listed above allows for children’s mental 
health issues to be virtually ignored. 
      Finally, foster homes are becoming overcrowded, thus 
similarly limiting the time and resources that foster parents 
can delegate to each foster child.2 At the same time, the num-
ber of foster homes has decreased by 4% in recent years, with 
60% of foster parents dropping out after just one year due 
to lack of support (financial or emotional) from the DCF.1 
Individual foster families are not adequately reimbursed to 
pay for food and clothes for their foster children, receiving 
only four hundred dollars monthly, on average.4 Because of 
high-turnover and generally low investment rates, most foster 
families are unable to truly advocate for children in a health-
care setting, allowing for inappropriate or nonexistent mental 
healthcare and treatment.

THE HEALTHCARE SYSTEM

It is not just the foster system that creates impediments to the 
treatment of children’s mental health issues – the health-

care system more broadly plays an important role. Within the 
first week of being placed with a foster family, it is required 
that a child sees a pediatrician for a health evaluation. Despite 
the fact that foster parents will have had only a brief time with 
the child, healthcare providers rely on parents to give detailed 
and accurate histories of the child’s health, including men-
tal health, which is rendered difficult if not impossible to do, 
for there is usually a lack of comprehensive medical history 
to clarify prior medical and behavioral events.12 The lack of 
a consistent primary caregiver and of complete medical his-
tories inhibits the development of a comprehensive mental 
health plan for foster children.12 Another blockage surrounds 
the lack of consensus over who can provide consent for treat-
ment, which limits the procedures that foster parents can 
allow health professionals to perform; and coupled with a 
lack of experienced mental health professionals specializing  
in children, mental healthcare for foster children is seriously 
limited. Even where mental health professionals are available, 
many are not equipped to adequately treat foster children. 
Only two states currently require mental health professionals 
to have a background in child welfare, opening the door for 
knowledge inconsistencies between fields.11 

OVERPRESCRIPTION

Some foster children do receive mental healthcare regard-
less of the bureaucratic and systematic roadblocks; how-

ever, the care that they do receive is often inappropriate, and 
even harmful. According to one Tufts Medical Center psychi-
atrist based in Boston who testified as part of the 2014 fed-
eral lawsuit against DCF, overprescription and concomitant 
prescription of psychotropic medication for foster children 
are  serious problems in the Massachusetts foster system, and 
often go unnoticed.14 Over 13% of foster children are pre-
scribed psychotropic medications.6 These medications pre-
dominantly include antidepressants, medications for ADD/

THE FOSTER SYSTEM

Another factor leading to the development or exacerba-
tion of mental health issues in children is foster care 

itself. Foster care as a whole is fraught with uncertainty: Vari-
ability in family visits and in foster family placements due 
to an insufficient number of homes, as well as inconsistent 
caseworker presence, prevents stability in a child’s life. Almost 
one-third of foster children are in care for more than two 
years, though this length of stay is significantly longer than 
the recommended one year maximum, and at least half of 
all foster children are placed in more than one foster home 
during their time in the system.8,15 Furthermore, many fos-
ter families are poorly trained and fail to provide emotional 
support for children, which can exacerbate emotional issues.1 
More egregiously, there is a significant incidence of mistreat-
ment of foster children – higher than the national average – 
in Massachusetts foster homes.14 As a result, a federal lawsuit 
was opened against the Massachusetts DCF in 2014, repre-
senting 8,500 foster children, all of whom had suffered abuse 
or neglect within the system itself despite its supposed pro-
tective role.14 It should be noted that abuse from foster fami-
lies is somewhat rare, but these numbers are alarming and 
indicative of underlying systemic problems which lead to the 
proliferation of mental disorders and a lack of corresponding 
mental healthcare. 
 

FACTORS PREVENTING PROPER TREATMENT

THE FOSTER SYSTEM

Disturbingly, the foster system fails to sufficiently treat 
the mental disorders that it has unintentionally prolif-

erated, due to a variety of reasons. With the sharp increase in 
the number of children receiving foster care – a 65% increase 
in the last decade – the quality of care in the system has 
decreased substantially.5 Child welfare workers are individu-
ally responsible for a growing number of cases, thus they are 
unable to provide sufficient services to each child. The num-
ber of caseworkers with a “crisis-level caseload” of 20 or more 
cases is skyrocketing.” 5 In Boston specifically, the number of 
open cases has exploded, up by 122% in the last two years, and 
up by 291% in the rest of Massachusetts, without an increase 
in competent caseworkers to match.5 To further complicate 
matters, finding competent social workers to fill the vacancy 
is challenging given the risks associated with foster work: 
70% of foster care workers say they have been threatened 
with or have experienced violence during their employment.1                
To attract more employees, the foster system requires its 

ORIGINAL ARTICLE

Insufficient Mental Healthcare for 
Children in the Massachusetts Foster System
Anna Ellis

BY JUNE OF 2014, THE MASSACHUSETTS FOSTER 
system had attained new heights, providing services 
to over 90,000 consumers.15 More than 13% of cases 

were located in the Boston area alone.15 In an effort to cope 
with the substantial growth, the Massachusetts Department 
of Children and Families (DCF) hired 550 new employees 
in that same year.7 Yet in spite of such efforts to meet chil-
dren’s diverse needs, the DCF fails to provide adequate men-
tal healthcare for the majority of its foster children. In fact, 
the Massachusetts department’s Health and Medical Services 
Team, responsible for the majority of healthcare provided 
to foster children, does not address mental health.7 Caused 
by systemic issues within DCF, the lack of appropriate men-
tal healthcare has serious implications for children, as those 
who suffer from mental disorders experience decreased rates 
of adoption or reunification.2,14 Additionally, foster chil-
dren of an ethnic or racial minority with mental disorders 
fare even worse than their white counterparts.10 The previ-
ous circumstances of a foster child’s life pave the path to 
mental illness, while the foster and healthcare systems both 
exacerbate mental health issues and impede proper treat-
ment, most notably in the rampant overprescription of psy-
chotropic medications. As this multifaceted issue unfolds, 
it becomes only more complex, further emphasizing the 
need to provide better mental healthcare for the foster                                                                         
children of Massachusetts.
 

FACTORS BEHIND MENTAL ILLNESS

PRIOR LIFE CIRCUMSTANCES

F oster children’s previous life circumstances often set the 
stage for the development of mental illnesses. Notably, 

75% of children in foster care have grown up in poverty,  and 
they are thus prone to experiencing many of the associated 
miseries: family disruptions, cultural deprivations, and high 
levels of stress, all of which may result in mental disorders or 
poor mental health.13 More significantly, many children expe-
rience abuse or neglect before entering the system. In Bos-
ton, 79% of foster children were removed from their homes 
because of abuse or neglect in 2014; in all of Massachusetts, 
80% of cases were investigated for neglect, 19% for physical 
abuse, and 9% for sexual abuse.12 The resulting trauma has 
the potential to lead to behavioral and psychiatric problems.12 
Demonstratively, nearly half of children in foster care suffer 
from a psychological disorder, while only one in five children 
in the general population do.13 Some studies have yielded 
substantially higher rates, reaching up to 80%.4 Specifically, 
a shocking 25% of foster youth suffer from post-traumatic 
stress disorder, or PTSD – a higher rate of incidence than is 
found in the current veteran population.8
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ADHD, antipsychotic medications, or some combination of 
these.6 In addition, the implementation of polypharmacy, or 
the  prescription of multiple drugs to one patient, has become 
common despite a lack of research to support such treatments 
in children and evidence of harmful side effects including 
obesity, metabolic syndrome, and type 2 diabetes.6,12 In 2004, 
of the children to whom medication was administered, two in 
five received at least three different classes of medications.16 
Polypharmacy runs counter to evidence that foster children’s 
trauma-based disorders are less responsive to interventions 
that use medication, and instead require trauma-specific, 
evidence-based therapies.12 
       To make matters worse, more than 15% of children who 
are prescribed medications in the foster system receive anti-
psychotic medications, though only 31% of the antipsychotics 
used are approved for use in children.6,16 Also alarming is the 
increase in the use of second-generation medications in chil-
dren in spite of evidence that first-generation drugs may be 
just as effective, with fewer side effects.12 Finally, when medi-
cation comes into question, there is often no consistent care-
giver who can help coordinate medications, leading to over-
prescription of drugs by doctors who have no synthesized 
medical record based on which they can make careful pre-
scriptions.6 Though regular follow-up is necessary to ensure 
effective medication use and successful treatment, this rarely

Figure 1: A greater proportion of foster children suffer from 
mental illness than in the normal population.
Image Source: George Hodan
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occurs due to the aforementioned instability within the 
system.12 Thus, if the children do ultimately receive care 
for their mental health issues or disorders, much of that                                 
care is inappropriate. 

RACIAL AND ETHNIC MINORITIES

It is clear that foster children as a population are 
generally underserved in the area of mental healthcare. 

Notably, however, children of a racial and/or ethnic minor-
ity are disproportionately underserved.3 First, the court – its 
responsibilities being mostly to determine what a family must 
do to achieve reunification, and to see that the reunification is 
attempted – plays a role in mak-
ing referrals to mental health 
services. Nearly 60% of chil-
dren are ordered to undergo 
psychotherapy, and 50% are at 
least recommended to undergo 
psychotherapy as a precur-
sor to reunification efforts.10 
Among these referrals by 
the court, notable disparities 
based on race have been iden-
tified: First, it is more likely 
that white children will be 
ordered to partake in psycho-
therapy than black or Hispanic 
children, with approximately 
70% of white children, 60% 
of Hispanic children, and less 
than 50% of black children ordered to undergo mental health 
treatment.10 In addition, white foster children display greater 
usage rates of mental health services and have more contacts 
with social workers in the system. When mental health ser-
vices are offered, almost 90% of Whites use services, versus 
70% of Hispanics and just slightly over 80% of Blacks.10

        It may be argued that, while usage rates of services are 
higher in white children, children of color are simply choos-
ing not to use services and are therefore not systematically 
underserved, or that perhaps they are simply not as repre-
sented in the system. These assertions, however, would be 
gross oversimplifications of this problem. First, black and 
Hispanic children are overrepresented in all parts of the DCF 
system.15 In the Boston area, the caseload in 2015 was 39% 
black, 31% Hispanic or Latino, and 15% white, which dem-
onstrates that this issue is not attributable to a lack of minor-
ity children in the system.15 Also, the fact that white children 
in foster care participate more in the mental health services 
to which they are referred can be explained through many 
means, from referral biases to a lack of culturally-sensitive 
services and differences in various groups’ perceptions of 
help-seeking habits.10 For example, some minority groups 
may traditionally view mental health services as being not 
beneficial or inaccessible, thus if mental health services are 
merely recommended and not mandated by the court, chil-
dren or families will not actively seek out such services.3 This 
reluctance is often justified, since there is a lack of culturally 
sensitive services, deterring many minorities, in addition to 

“The poor prospects for
children with mental illnesses in 
foster care, especially for those 

who are also of a racial or ethnic 
minority, shine light on the fact 

that the healthcare and foster 
systems in many ways fail the 

children within them.”

a lack of minority mental health professionals.3, 10 Hispanics 
use psychotherapy perceivably less, at only 70% compared 
with Caucasians, which may be explained by the near absence 
of Spanish translation services and other cultural barriers, 
although over 2,200 cases in the Northern Massachusetts 
region were reported to have Spanish as the primary language 
in 2015.10, 15 Similarly, Asian Americans who speak limited 
English are often reluctant to use English-dominant mental 
health services, erecting another barrier for foster children.3

       Additionally, systematic stereotyping and biases can lead 
court officials and health system workers to perceive minority 
children as needing the services less, or that they may ben-

efit from them less; therefore 
they may refer minority fos-
ter children to mental health 
services with less frequency. 
Of course, not all children in 
foster care require treatment for 
mental disorders; however, 
there has never been an indi-
cation of variation of need 
based simply upon ethnic-
ity or race, and all foster 
children, as a result of their 
institutionalization, would 
benefit from general mental 
healthcare.10 Thus, while treat-
ment options should be made 
culturally appropriate and 
disorder-specific, it goes with-

out saying that children of color should not be treated any less 
effectively for their mental health issues in the foster system.10 

LONG-TERM IMPLICATIONS

These holes in the foster and healthcare systems have 
long-term implications, especially for the racial or 

ethnic minority children who are disproportionately affected. 
First, the future prospects are grimmer for foster children who 
suffer from mental disorders generally. Those with 
one or more mental disorders have a significantly lower 
probability of exiting the system successfully, defined by 
either adoption or a returning to the original family.2 While 
nearly two-thirds of foster children without mental illness 
will successfully exit the system, only 12% of children with an 
attention disorder or anxiety disorder will successfully exit, 
and a child with a psychotic disorder (like schizophrenia or 
forms of bipolar disorder) has a dismal 1% probability of 
successfully exiting the system.2 These patterns are consistent 
across variations of mental illness.2

DOUBLY-DISADVANTAGED CHILDREN 

Racial and ethnic minority foster children who suffer from 
mental disorders have even worse future placement pros-

pects – in a sense, their racial or ethnic identities and their 
mental health issues doubly disadvantage them. In order for 
a family to be reunited, its members must comply with court 
ordered services, so access to and utilization of mental health 
services can help determine a child’s future if psychotherapy 

is ordered as a condition of reunification.2 As discussed pre-
viously, many barriers may prevent minority children from 
complying with such orders. Black children have a decreased 
probability of reunification and a greater risk of returning 
to the foster system than white children.2 Far more children 
who are Caucasian successfully exit the system than children 
of color: 65% of white children successfully exit versus 35% 
of non-white children.2 A 2015 report by the DCF demon-
strated that black children also disproportionately stay in 
the system for longer than two years (40%) and that cases 
involving black children sought adoption only 10% of 
the time and 24% of the time for Hispanic children, com-
pared to almost 50% of the time for cases involving white 
children, reflecting adoption and care biases based on race.15 
Poorer outcomes for foster children with a mental disorder 
compound poorer outcomes for minority foster children, 
unjustly impairing them in the future. 
      The poor prospects for children with mental illnesses 
in foster care, especially for those who are also of a racial or 
ethnic minority, shine light on the fact that the healthcare and 
foster systems in many ways fail the children within them. The 
flawed foster system and children’s individual family back-
grounds collide to create a difficult situation for professionals 
working in an already struggling paradigm, for though they 
may try to help children with mental illness, too many chil-
dren receive either inappropriate or inadequate care and may 
be overprescribed a combination of understudied drugs.13 As 
noted by Paula Owen, a reporter on foster care in Worcester, 
Massachusetts, the DCF has aimed for lofty goals – but in the 
face of countless challenges, has “failed in the ascent.”14 

CONCLUSION

My family has been a foster family in eastern Massa-
chusetts since 2007. I have met and lived with over 

twenty foster children, some with evident mental disorders. 
In late February of 2016, my family hosted twin six-year old 
Latino children who suffered from ADHD and severe PTSD, 
both displaying severe behavioral issues related to these 
disorders. Lack of training and support for my family, as 
well as a lack of funding and time for the children’s case-
worker exacerbated the precariousness of the situation; all 
this in a time when the children would have benefited from 
stability and immediate, comprehensive mental healthcare. 
These children were moved to an intensive foster care unit, 
but because of their identities, disorders, and poverty in 
Massachusetts, their future is more dangerous than in most 
American states.14 Funding, support, and a revamping of the 
DCF must be driven by the people of Massachusetts, accord-
ing to Owen.14 We must therefore acknowledge the fact 
that all Massachusetts residents are complicit in the failure 
of Massachusetts children; only then can interventions be 
developed to improve their mental health and overall 
experiences in such an unsettled system.14
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RESEARCH HIGHLIGHT 

Increased Risks of Suicide and Aggres-
sive Behavior in Adolescents Prescribed 
Antidepressants
Lena Chatterjee

SOME OF THE MOST FREQUENTLY-PRESCRIBED AND       
profitable drugs in the pharmaceutical market are antidepres-

sants, including include selective serotonin reuptake inhibitors 
(SSRIs) and serotonin norepinephrine reuptake inhibitors (SNRIs). The 
first suspicions that SSRIs may induce suicidal tendencies occurred in 
the 1990s, but did not receive wide recognition until the 2000s with 
a demonstrative UK review amidst discrepancies between published 
and unpublished studies. This led to a general warning for people 
under 18 years old against using these drugs. Although antidepres-
sants were still safe for adults, it was unclear how dangerous they 
could be for adolescents.

In January 2016, a comprehensive Danish meta-analysis of 
harms associated with SSRIs and SNRIs across age groups was 
published. The study assessed data from clinical study reports on 
the antidepressants fluoxetine, duloxetine, sertraline, paroxetine, 
and venlafaxine. The reports came from drug regulators in Europe 
and the UK, as well as pharmaceutical company websites. Overall, 
reports from 70 double-blind, placebo-controlled trials including 
18,526 patients were analyzed. Harms were divided into primary 
and secondary outcomes. Primary outcomes included suicidality and 
mortality, with suicidality encompassing suicides, suicide attempts or 
preparation, self harm, and suicidal thoughts. Secondary outcomes 
included aggressive behavior and akathisia, a state of distress that 
has been noted as a side-effect of antidepressants.

Because the study reports originated from many different 
sources, the quality of the reports varied greatly. Overall, only six-
teen deaths occurred, and all of them were adults, while only six 
suicides were reported. Suicidality, however, displayed a greater 
prevalence, with 155 patients reporting some degree of suicidality.  
Seventy-three suicide attempts were counted, including intentional 
severe self harm, intentional overdoses, and preparatory events that 
were stopped before harm; 75 patients reported suicidal ideation; 
62 patients showed aggressive behavior; and only 30 akathisia         
events were reported.

Though the systematic review faced much difficulty and a degree 
of uncertainty due to the lack of standardization across reports, 
the trial provided important results nonetheless. Importantly, an 
increased suicide risk was confirmed in adolescents. Adolescents also 
displayed a significantly increased risk of aggressive behavior.

Ultimately, this meta-analysis faced difficult challenges, par-
ticularly its assessment of  data from varying sources that were 
not standardized in terms of methodology and reporting style. 
Nonetheless, a clear and statistically-reliable pattern emerged: The 
increased risk of suicide and aggressive behavior is apparent in                                         
adolescents taking antidepressants.

BMJ 2016;352:i65
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develop than the previous meningitis vaccine because 
the outer coating of the meningococcal B strain is very 
complex. Because most vaccines are made from this 
outer coating of bacteria strains, a different produc-
tion method was employed.4 Currently, there are two 
meningitis B vaccines: Bexsero, which involves two 
doses, and Tumenba, which includes three doses.17 

Most insurance companies do not cover the men-
ingitis B vaccine, and therefore, the cost is extremely 
high, leading to inaccessibility for college students in 
particular. The retail cost is $160 per dose for Bexsero, total-
ing $320 and $130 per dose for Tumenba, totaling $390.10 
The Vaccines for Children program covers the meningitis B 
vaccine for those between ages 10 and 18 because they are 
at an increased risk. But for those outside of that age group, 
more programs, both governmental and non-profit organiza-
tions, should provide support for the meningitis B vaccine to 
increase accessibility.

HEALTHCARE BENEFIT CALCULATIONS AND COMPARISONS

To prevent one death caused by meningitis B, approxi-
mately 600,000 to 2.3 million vaccines for adolescents are 

required.2 Researchers and physicians use the cost per quality-
adjusted life-year saved (QALYS) to determine how to allocate 
resources to provide the maximum healthcare benefit. QALYS 
is an estimation of how many completely healthy years indi-
viduals will live after treatment, and, in this case, after the 
meningitis B vaccine.5 The cost per QALYS in both meningi-
tis B vaccines is between $3.7 million and $9.4 million, or 25 
times the cost of most vaccines.9 As a result, some believe that 
the cost is not worth the potential life saved; which is essen-
tially the reason the vaccine is neither covered by most insur-
ance companies nor by the Affordable Care Act.10 The only 
reason not to receive the meningitis B vaccine is cost. A study 
measuring the health of 5,712 individuals after receiving the 
meningitis B vaccine found no safety concerns.12 Therefore, 
health risks are not an obstacle.

However, in the UK, not only is the meningitis B vaccine 
more commonly used than in the U.S., but all newborns in 
the country have been vaccinated free of charge as of Sep-
tember 2015.6 This likely came into effect because meningitis 
B causes the most deaths of all infectious diseases in the UK, 
whereas, still only among infectious diseases,  pneumonia is 
currently responsible for the most deaths in the U.S.2,6 This 
free coverage in the UK is an important step towards decreas-
ing the incidence for the most vulnerable populations and 
making the vaccine more affordable. The U.S. may have bet-
ter control over future meningitis B outbreaks if it follows the 
lines of such vaccine policies recently enacted in the UK.

An ethical debate surrounds the ability to quantitatively 
measure an individual’s life. This concept seems unethical 
because it is dehumanizing to put a price on an individual.9 
However, this is necessary in some sense when resources are 
limited, especially financial resources. Ultimately, we must 
ask: Is the vaccine worth the money? This decision is one for 
an individual to make personally. College students and oth-
ers at risk should be educated about both the meningitis B 
disease and the vaccine so they can be made aware of their 

such as living with an infected individual.15

Close contact is so prevalent during adolescence that it 
is no surprise the incidence of this disease is greatest in this 
age group.1 Especially in colleges, where students interact all 
hours of the day, diseases spread rapidly. The scene of a typi-
cal college dormitory is not one of cleanliness, and bathroom 
and bedroom doors are touched hundreds of times a day. This 
blaring description provides insight into the disgusting truth. 
Poorly maintained living conditions such as these facilitate 
the infiltration of Meningitis B, among other diseases, onto a 
given college campus.   

Specifically, between 2013 and 2015 there were four out-
breaks of Meningitis B on U.S. college campuses.14 Two stu-
dents died during in 2015 at the University of Oregon and  
two more in 2013-2014 at Princeton University. During the 
2013 outbreak at the University of California Santa Barbara, 

Aaron Low had both of his feet 
amputated.14 Furthermore, 
three students at Santa Clara 
University were hospitalized 
due to a recent outbreak.13, 14 
To mitigate the fear that encap-
sulated the campus as a result, 

Santa Clara University provided free Meningitis B vaccines to 
all students. Over the next several days, thousands of students 
seized the opportunity to receive the vaccine at a school com-
parable in size to Tufts University.10

IMPORTANCE OF THE VACCINE AND ACCESSIBILITY 

There are 600 to 1,000 cases of meningococcal disease in 
the U.S. every year.16 The serogroups B, C, and Y cause 

the majority of these cases.7 Among the 85 to 90% of diag-
nosed individuals who do survive the disease, 20% are left 
with severe disabilities, such as brain damage, hearing loss, 
and limb amputations.8, 16 Over time, the number of those 
infected has fluctuated greatly. Due to the increasing preva-
lence of the meningococcal vaccine, the number of cases of 
meningitis worldwide is at a historical low. But this vaccine 
only covers four serogroups, excluding serogroup B. There-
fore, to aid a decrease in incidence, the use of the meningitis 
B vaccine must become more prevalent.4 

The meningococcal vaccine most commonly provided 
and the one required for college enrollment only covers sero-
groups A, C, W, and Y of the 12 possible serogroups.15 Men-
ingitis B requires an entirely separate vaccine, which was only 
released last year.1 The meningitis B vaccine took longer to 

“The U.S. does not even mention the 

Meningitis B vaccine to parents of 

newborns, let alone cover its cost.”

ORIGINAL ARTICLE

Meningitis B: The High-Mortality Disease With 
a Low Profile
Rebecca Moragne

FEET ARE POUNDING; ONE MORE STEP, THEN A 
swoosh, and a small yellow ball slides into the net. His 
body is exhausted but full of adrenaline and pleasure. 

Lacrosse is a graceful, yet aggressive, game. Teammates sur-
round him, and together they work towards a common goal. 
At that moment, his objective is to defeat his offenders and 
make that ball successfully enters the net of only six square-
feet.18 But what if the goal were to suddenly become as simple 
as surviving; a life threatening illness has stolen both of the 
player’s feet, and all those around him question if he will live 
to see tomorrow. Aaron Low, a freshman lacrosse player at 
University of California Santa Barbara lost both of his feet to 
Meningitis B. Doctors stated that “he [was] lucky to be alive” 
after his miraculous survival.3 One moment he was on the 
field; the next, his friends were rushing him to the hospital 
after noticing that something was wrong with this previously 
healthy varsity athlete. 

Meningitis B is a type of 
Meningococcal disease caused 
by the bacterium Neisseria    
meningitidis.1 One out of every 
ten people in the world have 
this bacteria in the back of their 
throats and are known as carriers of the disease.1 Meningi-
tis occurs when the bacteria invades the rest of the body. Of 
the 12 different serogroups of the disease, type B is secretly 
behind the recent college outbreaks.15 With a 10 to 15% 
mortality rate, Meningitis B spreads fear throughout a com-
munity, putting the health of all individuals at risk.2 Prevent-
ing instances of Meningitis B by educating the susceptible 
populations is essential to ensure that individuals can make 
informed decisions regarding personal healthcare. 

SYMPTOMS AND OUTBREAKS

What at first appears to be an annoying case of the flu 
soon evolves into a deadly illness, landing an individ-

ual in the hospital with risks of hearing loss, brain damage, 
kidney failure, limb amputations, and death.1, 14 First, symp-
toms appear flu-like, and include high fevers and headaches; 
but the development of a stiff neck, loss of appetite, nausea, 
and difficulty concentrating are telltale signs of meningitis.7 
People under the age of 20 are at a higher risk of contracting 
meningitis, and children younger than five are particularly 
susceptible, due to high rates of contact with others.7 Commu-
nity living scenarios, such as college campuses, display higher 
rates of Meningitis B.7 Additionally, pregnancy and a com-
promised immune system due to other diseases also increase 
susceptibility.7 Meningitis B can spread through a one-time 
contact, such as a cough or kiss, or through extensive contact, 
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at-risk status and the option to eliminate it. Education should 
also be available to all populations to increase overall aware-
ness of the disease and to enable informed decisions.

INCREASING UNDERSTANDING

General knowledge of the meningitis B vaccine in the U.S. 
is quite limited. Despite the recent outbreaks on college 

campuses, many students are unaware of meningitis B.1 Tufts 
University offers the vaccine at its clinic, but until education 
on the matter becomes widespread, no action can be taken. 
Additionally, many students inaccurately assume that they are 
already covered for meningitis B, confusing it with the menin-
gococcal vaccine for the four other serogroups. Though the 
vaccine is currently available, a majority of those at risk have 
not yet been properly informed. College students only become 
aware of the vaccination and the importance of receiving it 
when an outbreak devastates their own campus, at which 
point it is too late. The UK sets a model for the minimum 
education that should be provided about the disease and for 
the availability of the vaccination, which should increase in 
the U.S. and worldwide. In this case, prevention is impossible 
without education. 

Education is the main obstacle, besides cost, to obtaining 
the vaccine. If the vaccine were free, education would still be 
necessary for people to learn about the benefits of taking the 
initiative to get vaccinated. I myself chose to receive the vac-
cine because, in my opinion, the potential detriments from 
contracting the disease outweigh the cost. I received the first 
dose of the Tumenba vaccine at Tufts Health Services and will 
return in two months for my next dose. However, I would not 
have known about the disease if it were not for the Santa Clara 
University outbreak, a school close to my hometown. 

Young populations should be made especially aware of 
the rapid spread and potential fatality of the disease because 
they are in constant contact with one another.  The fact that 
the meningitis B vaccine differs from the vaccine for the 
other strains is an important point to underscore. Moreover, 
ethically, a person’s life should not be quantified and put in 
jeopardy by the high costs of precautionary health measures.  
Finally, if other nations, such as the UK, are able to subsi-
dize costs for these important vaccines, the U.S. should work 
toward a similar goal. Poor health and disability should not 
be caused by a preventable disease. Ultimately, knowledge of 
both the vaccine and meningitis B needs to be spread in order 
to prevent more outbreaks and halt this disease in its tracks.

Image source: https://flic.kr/p/5cuywi
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able to reach multiple cultures through cultural competency 
and stay linguistically attuned. The Harvard Business Review 
examined companies with diverse leadership and reported 
that these companies were 45% more likely to report a mar-
ket growth in the previous year, and 70% more likely to report 
expansion to a new client demographic.7 Healthcare may 
benefit from this same business model when implementing 
leadership diversity. 

DEMOGRAPHIC CHANGES

U.S. census data has indicated tripled rates of immigra-
tion into the country in recent years, signifying a need 

for adapted care provided within a cross-cultural context.21 
Relatedly, the U.S. Census Bureau has predicted a 90% popu-
lation growth of minority groups in the next half century.21 

Specifically, the Bureau has predicted that, by 2060, the 
population will be 11.7% Asian, and 17.9% African Ameri-
can.21 However, even today minorities are underrepresented 
within our healthcare system. It is thus crucial to decrease 
disparity rates in healthcare quality for minorities and 
improve minority representation in the healthcare profes-
sion, since at this rate the inequalities will only worsen as the                                       
minority  population grows.

Due to the changing U.S. population, our healthcare sys-
tem must maintain its responsibility of care for those who 
are eligible. It is expected that physicians will provide qual-
ity care equally to each subpopulation and community, but 
there is a lack of access to care in underserved populations, 
typically in rural areas with significant Black and Hispanic 
populations.11 An estimated 65 million Americans are liv-
ing in communities with a lack of primary care physicians 
(PCPs).11 However, community health centers are providing 
health services in place of PCPs to approximately 17 million 
Americans.11 Crucially, by representing a diverse population 

of patients through a diverse workforce, awareness of the 
healthcare options at such service locations can be improved. 

TO ELIMINATE DISPARITIES 

Recent disparities have been particularly focused on the 
difference between African American outcomes in com-

parison to White, Asian, and Hispanic populations. For exam-
ple, African American women are 67% more likely to die from 
breast cancer than white women.17 African American infant 
mortality rates are also 2.5 times greater than those of white 
infants.5 Overall, at least 175 studies have documented racial 
disparities in diagnosis and treatments of various conditions, 
despite controlling for age, socioeconomic status, stage of 
disease and other confounders.15 There is enough supporting 
data to declare healthcare disparities a major issue in the U.S. 
healthcare system. Cultural competency may provide one 
step in the direction of eliminating these disparities. 

TO MEET LEGAL MANDATES 

As research on cultural competency emerges, regulatory 
and accreditation standards will form, requiring hospi-

tals to meet a certain standard of minority representation. 
Most areas of the economy, including schools and businesses, 
have already begun enacting standards, such as a required 
percentage of minority representatives, and it is likely that the 
healthcare system will follow this pattern. Currently, Wash-
ington, Oregon, California, and New Mexico are the only 
states that have legislation requiring cultural competency; 
but even in these states, the mandates are merely guidelines to 
follow rather than strongly-enforced laws.13 Federal policies 
to mandate cultural competency training for healthcare pro-
viders should be implemented to ensure quality in healthcare 
across the country.14

Figure 1. Healthcare administered in a community health clinic.
Image Source: Tanya Habjouga, USAID

to diversify the workforce: to improve service quality, gain 
a competitive edge in the marketplace, respond to demo-
graphic changes in the U.S., eliminate health disparities, 
meet legal mandates, and decrease malpractice claims.3 By 
meeting six of these standards, the NCCC believes, the health-
care system will be improved overall, and higher standards of 
care will be met.3

TO IMPROVE QUALITY

Quality improvement is often measured by the perceived 
level of care experienced by patients and their families, 

as well as patients’ health outcomes. These patients, post-
treatment, often adhere better to treatments and display 
reduced rates of hospital readmission.1 Reduction in readmis-
sion rates can save a hospital approximately $175,000.1 These 
savings may outweigh the costs of implementing a culturally-
sensitive training program, initiating incentive for hospitals 
to enact such changes.

Additionally, trust in one’s healthcare providers and 
their recommendations may lead to a better health outcome 

and experience for the patient.  
A study at Johns Hopkins 
University assessed African 
American adults and the per-
ceptions of their healthcare pro-
viders. There were four major 
behaviors seen in providers that 
lead to mistrust from patients, 
including stereotyping, inad-
equate time spent listening to 
patients, disregarding patient 

preference, and insufficiently explaining treatment options.6 
Conversely, patients reported that valuing their individual 
histories, person-centered listening, individualized treat-
ments, and a complete explanation of treatment plans led to 
a better patient experience and greater patient satisfaction.6 

TO GAIN A COMPETITIVE EDGE 

Patient trust and satisfaction can also have a direct impact 
on income for a hospital. A large proportion of unsatis-

fied patients may go elsewhere after receiving inadequate care, 
which can result in major income losses for a given hospital.4 
However, quality care creates a reputable environment for the 
hospital, which means that it will bring in more patients. Fur-
thermore, with a diverse workforce, the hospital allows more 
cultures and populations to feel accepted and trust their phy-
sicians. Diversity has proven beneficial in businesses that are 

ORIGINAL ARTICLE

Culturally Competent Healthcare
A Shift Toward Cultural Diversity in Medicine
Madison Sullivan

CULTURAL COMPETENCY CAN BE DEFINED AS 
an understanding of the historical, social, and politi-
cal events affecting the physical and mental health 

of culturally diverse groups. The U.S. Health Resources 
and Services Administration (HRSA) presents the idea of a 
“concordance hypothesis,” which holds that by increasing the 
number of racial and ethnic minority healthcare providers and 
strengthening the quality of communication, trust, com-
fort level, partnership, and decision-making in healthcare, 
patient-provider relationships will improve.15 This paper will 
provide support for increasing diversity to allow an oppor-
tunity for minorities to see a provider of their own ethnic 
identification, as well as someone who speaks their primary 
language in order to communicate more effectively. 
Ultimately, these measures may efficiently increase the use of 
appropriate healthcare services and programs. 

AN INEQUALITY PROBLEM

Thirty-six studies regarding concordance were recently 
reviewed in order for the HRSA to present three major 

findings.8 The first finding was 
that, overall, health profession-
als tended to inadequately serve 
minority populations, which 
may be due to their lack of access 
to quality healthcare.8 The sec-
ond finding was that minority 
patients were found to receive 
better interpersonal care from 
providers of their own ethnicity 
and race.8 This factor may be due 
to humans’ tendency to associate with someone of a similar 
background or appearance. The third generated finding was 
that patients were more likely to experience more interper-
sonal care, medical comprehension, and an increase in fol-
low-up appointments when paired with a provider speaking 
their own preferred language.8 

Furthermore, recent analyses have estimated that 30% of 
direct medical costs for Blacks, Hispanics, and Asian Ameri-
cans represent excess costs due to health inequities, and  the 
U.S. economy loses an estimated $309 billion per year due to 
the direct and indirect costs of disparities.”9 Health dispari-
ties present a moral and economical dilemma that culturally 
competent care can aim to decrease. It is possible that provid-
ing culturally competent care will lead to better overall qual-
ity of care, help to limit healthcare disparities, improve access 
across a variety of settings, and mitigate the financial chal-
lenges currently facing the industry.

The National Center for Cultural Competency (NCCC) 
at Georgetown University summarized six major reasons 
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“... The U.S. economy loses 
an estimated $309 billion per 

year due to the direct and     
indirect costs of disparities.”9
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a month of experiential learning within these situations.4 It 
is also important for hospitals to value physician buy-in to 
cultural competency, as this may be a barrier to proper imple-
mentation. The Virginia Mason Medical Center created a 
physician compact that lists the responsibilities required by 
a physician to provide culturally competent care.20 It also 
provides instructions on how to follow through for each 
of these requirements that help guide a physician when in                         
need of assistance.20

COMMUNITY INVOLVEMENT 

A hospital will provide the highest-quality service when it 
can effectively engage the communities around it. This 

requires connecting with commu-
nity leaders and reaching specific 
populations to invest in resources 
where care is most needed. Com-
munity assessments should be 
performed to specify the hos-
pital’s patient demographic in 
terms of age, ethnicity, language, 
and socioeconomic status.2 Com-
munity representatives can then 
help to validate these findings and 
recommend the resources that 
will be most effective in creating a 
diverse workforce. It is important 
to establish and maintain a rela-
tionship with community leaders 
and communities as a whole to 
keep competent care up-to-date and to obtain the best pos-
sible advice on providing care for patients with unfamiliar 
cultural needs. 

IMPLEMENTATION AND BARRIERS

The physician compact, a set of established expectations 
of doctors’ commitments and responsibilities, is one way 

to improve physician buy-in by describing exactly what is 
expected of them. Implementation can then be driven par-
ticularly from the policy level and reinforced in a top-down 
manner.10 If medical education tracks are altered, then CER  
models can be enforced within a hospital, as medical stu-
dents would expect this once entering the field. Buy-in for 
older physicians who are not adapted to this form of cultural 
training may prove to be a barrier for implementation. How-
ever, if the hospital or state mandates such training through a 
compact, then these physicians would have no option but to 
further their cultural education.

   At the community level,  meetings between hospitals and 
their surrounding communities could be required by states 
to ensure that community needs are met. A challenge in this 
would be enforcing and tracking progress between commu-
nities and hospitals. To overcome this barrier, the leadership 
positions in each group would need to collaborate closely and 
establish a contract of sorts to clarify expectations.

 It is also possible that confusion of motives in cultural 
training could represent another barrier to implementation 
of cultural competency training. Such training may have an 

opposite effect then is intended, such as reinforcing ethnic 
biases or stereotypes. It is possible that such training could 
be misused without proper policy planning or sufficiently 
strict guidelines regarding education. Integrating community 
health workers within the hospital setting may help address 
and alleviate many unconscious biases.12 

 Support from medical school deans and commitment 
from course directors will also help gain buy-in from medi-
cal students. Currently, 20 to 25% of medical school students 
feel culturally unprepared when required to provide cross-
cultural care.10 To overcome this barrier, there needs to be a 
shift of cultural competency training toward evidence-based 
practice. If more studies are performed and demonstrate the 

advantages of cultural com-
petency in medicine, then 
this may have a direct impact 
on physicians’ attitudes and 
behaviors. There is not cur-
rently sufficient data on cul-
tural competency’s effects 
regarding patient health to 
inspire sufficient physician 
buy-in.10 Thus, organizations 
such as the Kaiser Family 
Foundation, the NCCC, and 
the AAMC ought to collect 
more data on patient out-
comes in relation to cultural 
competency training.

CONCLUSION

Overall, there are several potential benefits of cultur-
ally competent healthcare, including improvements in 

healthcare quality and patient satisfaction, a competitive edge 
for hospitals, and mitigation of disparities currently exist-
ing in the U.S. healthcare system. The shift toward culturally 
competent care is becoming increasingly necessary as the 
demographics of the U.S. population change. It is important 
to note, however, that these are only potential benefits; More 
research is needed in order to solidify the links between cul-
tural competency and training efforts leading to successful 
patient health outcomes.

 Ultimately, a doctor’s ability to speak a foreign language 
does not necessarily translate to a direct cure of his patient’s 
disease. However, a patient that feels more comfortable and 
cared for may follow treatment plans more accurately and 
experience a lower overall stress level. There are certain mea-
sures that medical schools and hospitals can take to improve 
doctors’ cultural competencies along with communica-
tion between providers and patients. With each step toward 
improving the patient-provider relationship, we are progress-
ing toward a better overall system that can meet the needs of 
the diverse American population that it is serving. 

“With each step toward im-
proving the patient-provider 
relationship, we are progress-

ing toward a better overall 
system that can meet the needs 
of the diverse American popu-

lation that it is serving.”

TO MITIGATE MALPRACTICE 

If the availability of second language resources can be 
increased, whether it be through translators, communica-

tion methods, or doctor fluency, we can improve commu-
nication between patients and doctors. By eliminating the 
language barrier, we can begin to reduce medical errors due 
to miscommunications and improve adherence to medical 
instruction. The NCCC reported that patients with limited 
English proficiency may have 
been subject to malpractice.4 
These include a medical profes-
sional’s provision of inaccurate 
or incomplete information, ques-
tionable advice, questionable 
tracking and follow-up, incor-
rect diagnosis, and questionable 
intervention. Whether or not 
cultural competency will directly 
impact overall malpractice rates, 
an increase in language compatibility and cultural compe-
tency will offer potential benefits that lead in the direction of 
more sufficient care.

HOW TO IMPROVE

COMMUNICATION

Diversity can be increased among healthcare providers, 
but also within other domains of the healthcare set-

ting. Multicultural communication aids, such as multilingual 
posters containing images, can be provided within hospi-
tals to give patients various 
methods of interpretation. 
If a non-English speaker can 
understand a picture of a 
mother taking a child’s tem-
perature or giving the correct 
dosage of cough syrup, this 
may be more effective than 
attempted translation.14

Alternatively, phrase 
sheets could be given to both 
patients and providers. Such sheets may clarify important ter-
minology frequently used in the patient-doctor interaction, 
such as the translation for “treatment” or “pain.” This would 
serve as a quick and efficient way to eliminate miscommuni-
cations between the provider and patient.14

Translation, both verbally and written, should be offered 
at no cost to patients. This would give patients the freedom to 
choose the type of translation they need, and would increase 
the chances of patients using this service. Language ser-
vices for physicians should also have specific mandates and 
regulatory training to ensure that skills and competency are 
achieved to a certain standard of quality.

MINORITY EDUCATION

Minority students who have been admitted to medi-
cal school are just as likely to graduate from medical 

school as non-minority students, and both share the same 

rates of license board passing and entering practice.10 This 
disproves any notion that minority professionals may not be 
as prepared or competent as non-minority professionals due 
to admittance through affirmative action programs.12 

The state of California presented a case that may be rep-
resentative of the greater population’s opinion. In September 
of 2007, 60% of California voters wanted more funding and 
scholarships toward health professional schools for minor-

ity students.12 The Association 
of American Medical Colleges 
(AAMC) has worked along the 
demands of California’s majority, 
as medical schools are increas-
ing partnerships with various 
minority pathway programs.18 By 
expanding such methods, diver-
sity can be implemented when 
minorities are reached in the 
beginning of the medical educa-

tion track rather than later. 
Despite preliminary progress in this domain, there 

remains a lack in educational opportunities for many minor-
ity students living in low-income communities. The problem 
of diversity in higher educational programs arises, as students 
in these programs are not given the appropriate resources 
to pursue health profession careers. Community-based 
programs that provide support both financially and cultur-
ally can help create opportunities for a wider population of 
minority students. Pipelines can be created to lead students 
from primary to professional school to increase the number 

of minority applicants seek-
ing careers in healthcare. 
This may require a stronger 
federal role to ensure that 
educational needs are met.1 
Teaching and mentoring 
need to be present as top-
down approaches, and the 
responsibility falls on cur-
rent nurses and physicians to 
participate within these pro-

grams and promote entry into the healthcare field. 

HEALTHCARE PROFESSIONAL EDUCATION

Requirements regarding recertification for both nurses 
and physicians could be implemented to ensure the 

most accurate and recent cultural competency and language 
skills. The Advisory Committee on Minority Health (ACMH) 
workforce report suggests that employees should meet the 
minimal standards for culturally and linguistically appropri-
ate services in order to continue in their professions.19 The 
report also suggests diversifying the governance roles of hos-
pitals to ensure diversity in leadership roles.19 Comparative 
effective research (CER) models present experiential options. 
One model is a period of six-week classroom time on cul-
tural competency, followed by a four-week period of clinical 
experience providing care for patients of various cultures.4 
This training provides instructions on proper care along with 

“The shift toward culturally 
competent care is becoming 
increasingly necessary as the 

demographics of the 
U.S. population change.”

“Despite preliminary progress in 
this domain, there remains a lack 
in educational opportunities for 
many minority students living in 

low-income communities.”
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their therapists, and were more content with their actions at home 

and school than those undergoing traditional therapy.1 Above all, the 

dogs provided the patients with emotional comfort during their ses-

sions and fostered a warm, loving environment in which they could               

begin to heal. 

Aside from feeling depressed, many patients are deprived of the 

physical touch that humans often crave. Steve Reiman, President of 

Therapy Dogs of Vermont, has discussed how therapy dogs are able to 

fulfill a person’s need for physical touch by providing a warm physi-

cal sensation that motivates movement and inspires social behavior.7 

Dr. Michael McCulloch, a psychiatrist in Portland, Oregon, stated that 

“touch is one of our primary needs when we’re born and one of our 

last needs to go.”7 Dogs provide a means of obtaining this physical con-

tact in a comfortable way. A New Jersey nurse who has witnessed her 

patients’ interactions with therapy dogs noted that the visits alleviate 

a lack of physical contact because they shift the patients’ focuses from 

anxiety, fear, and loneliness to the soft, calm interactions with dogs.3 

Thus, animal-assisted therapy allows patients to calmly escape their 

anxious thoughts of reality through a gentle touch.

Recently, Joanne Livingston, Director of Volunteer Services at 

Frisbie Memorial Hospital in Rochester, New Hampshire, initiated a 

therapy dog program and has been fortunate enough to witness the 

benefits firsthand. She wanted to create the program because “an over-

whelming amount of research has shown the 

therapeutic value of pet visitation programs, 

so I had wanted to start one for a long time. 

When Frisbie Memorial Hospital enlarged its 

Geriatric Psychiatry Unit (GPU), it seemed like 

a good time. Then things just fell into place. The 

manager of the GPU was supportive of the idea. 

At the same time, a handler applied to volunteer and 

within a few weeks the program was started.”6 Since the very 

start of the program, Joanne has been present during ther-

apy dog visits. She remarked that “the patients are gener-

ally very happy to see the pet visitation team.  Just the sight 

of a dog on the unit makes many patients smile.  Most of 

the patients are curious to meet the dog and learn about                                

the visitation team.”6

In conclusion, therapy dogs provide immea-

surable benefits to the patients that they visit and 

support. In Steve Reiman’s opinion, they “bring 

joy and laughter to daily life, which in later years is 

often uneventful. [They] give the people something 

to do, talk about and think about, and remind [peo-

ple] of their own pets.”7 Anecdotal evidence, combined with academic 

research, has indicated the powerful benefits that patients can gain 

from their visits with furry canines. Thus, as time moves forward and 

more research is conducted on the benefits of animal-assisted therapy, 

more patients should be offered the opportunity to have an improved 

healing experience by interacting with a therapy dog.
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THE NUMBER OF HOSPITALS INCORPORATING ANI-
mal-assisted therapy has risen recently throughout the U.S.4 

Researchers from across the globe have been investigating the 

benefits of this once taboo type of mental health support to determine 

whether animal-assisted therapy, particularly involving therapy dogs, 

is beneficial to healing patients. For many, a long-term hospital stay 

gives a sense of hopelessness and lack of control. Patients can no longer 

continue their daily routines or participate in activities they previously 

enjoyed. Although these patients may feel that their current situation 

is bleak, they can gain some comfort from the presence of a therapy 

dog. The recent increase in therapy dog visits has proven beneficial 

to patients of all ages, particularly the elderly. These people, many of 

whom have left behind their own pets due to their declining health, 

are given the comfort of a dog’s love and affection. One informative 

way to understand the experienced benefits of animal-assisted therapy, 

alongside supporting academic research, is by learning from the people 

who have witnessed them.

Pet therapy emerged as a popular treatment method in the 1980s 

after American hospitals recognized that the trend was becoming com-

mon in Europe.7 Patients in European hospitals had higher levels of 

satisfaction and fewer cases of depression when a dog visited regularly.7 

Additionally, an Australian study investigating the effects of a visiting 

dog found that nursing home residents had reduced levels of fatigue 

after their visits.1 A hospital nurse who 

works in an elderly unit visited by therapy 

dogs observed one of her patients as “…

the calmest I have seen her today. The dogs 

have tremendously reduced her high anxiety 

level.”7  Amidst such benefits, pet therapy has 

become an increasingly prevalent mode of relax-

ation for hospitalized patients.

One area where animal-assisted therapy may enact  

its benefits surrounds the psychological distress that 

patients may experience as a result of the hospital 

environment. Dr. Brian Hughes, Professor of Psy-

chology at the National University of Ireland Gal-

way, explained that “the sources of stress for and 

threats to patients arise from circumstances of the 

hospital setting, the behavior of hospital staff, the 

patients’ own behavior and the built hospital 

environment.”5 Additionally, a 2009 study found 

that out of 100 chronically ill hospitalized adults 

over age 60, 64% were depressed.2 However, 

animal-assisted therapy can help to rem-

edy such issues, according to recent studies. Project Chimo, the m o s t 

extensive study of dog therapy in North America, compared the con-

ditions of depressed patients who received animal-assisted therapy to 

those of patients who received traditional therapies.1 The study found 

that, when dogs were incorporated into therapy, patients more excit-

edly anticipated their sessions, felt a greater sense of security with 
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