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LETTER FROM THE EDITORS

Breaking Boundaries
Dear Reader,

Our Fall 2014 issue marks the start of another new and exciting year for TuftScope. We concluded last 
year with our special One Health edition, which successfully compiled papers from our fellow health 
and environmental organizations at Tufts, as well as outside submissions from the scientific community. 
Though our new issue is not specifically focused on the topics of One Health, we hope to continue to pro-
vide a wide variety of topics to our readers that address all spectrums of health. 

Our cover for this issue depicts Ebola viruses budding from an infected cell. Emblematic of the chaos 
the disease yields, we at TuftScope feel like it best represents the whirlwind of intricate topics in health 
that have emerged in the past few years. Shudee Wu writes about the socioeconomic roots of the Ebola 
epidemic and how international organizations must shift their focus to mitigate the outbreak. Our feature 
interview with Tufts alumnus, Dr. John Mascola, Director of the Dale and Betty Bumpers Vaccine Research 
Center, adds more insight to this outbreak. We are grateful for Dr. Mascola for sitting down with our Man-
aging Editor, Evan Balmuth, to discuss his work on current vaccine research at the National Institutes of 
Health and his perspective on the epidemic. 

This issue also presents an amalgamation of topics ranging from domestic current events and policy 
to innovative developments in science, to provide a holistic and relevant view of healthcare today. We, for 
example, broaden our scope to high-profile media cases with Harshita Sinha’s discussion about the ethics 
of euthanasia, in light of recent “right to die” cases, such as Brittany Maynard’s decision to utilize Oregon’s 
“Death with Dignity” Act this past October. Olivia DelloStritto, addressing another pressing issue, writes 
about the rise of school shootings, and delves deeper into their association with mental health. Palak 
Khanna and Joseph St. Pierre turn to recent developments in healthcare technology and debate the effec-
tiveness of new 3D organ printing technology, while Allison Kuperman discusses the health applications 
of virtual environments and exposure therapy. 

On a local level, TuftScope is excited to announce our new collaboration with the Tufts Tobacco-Free 
Initiative. The organization has contributed an enlightening piece illustrating the current state of tobacco-
free policies on college campuses, and the feasible possibility of a no-smoking campus policy at Tufts. We 
are excited by this partnership and hope to continue working with them in the future. 

As always, we are thankful for our faculty advisors and staff for contributing both the time and effort to 
maintain the quality of our journal, and are grateful to non-staff members from and outside of the Tufts 
community who have submitted papers to the journal. If you are interested in joining or contributing to 
TuftScope for our next spring issue, please e-mail us at TuftScope@gmail.com.

We hope you enjoy the issue! 

Sincerely, 
Prachi Sharma & Joseph St. Pierre 
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NEWS BRIEFS

Selections from Our News Analysis Weblog 

Can Aging Be Controlled?
 Catie Donlon

Our cells die and replenish themselves all of the time, but 
cells do not have the ability to do this forever. The ends of 

chromosomes, called telomeres, become shorter and shorter 
every time our cells divide. When telomeres become too short, 
the cells can no longer divide to replenish old cells. When 
this happens, our organs and our bodies begin to age. How-
ever, there is an enzyme, called telomerase that reconstructs 
these telomeres, allowing for cells to continue replicating.  
     Recently, researchers at the Salk Institute, including Vicki 
Lunblad and Timothy Tucey have discovered that there is an 
“on/off switch” that turns off telomerase even when it is pres-
ent in cells. They discovered this by watching the activity of 
telomerase during cell replication. Once the DNA has been 
replicated, telomerase acquires a key subunit allowing it to 
be activated. However very soon after this activation, telom-
erase disassembles itself, turning it “off.” This allows telom-
erase to be kept at low levels in the cell. A low level of telom-
erase is necessary because when there is too much telom-
erase, cells continuously divide and grow causing cancer.  
     By studying how this “on/off switch” regulates telomerase, 
scientists may be able to slow down the shortening of telo-
meres by manipulating this kind of regulation. This would 
allow healthy cells may continue dividing and could ulti-
mately lead to treatments of diseases caused by old age.

Hunting Viruses That Play Hide and Seek
 Kathryn Gibb

The human metapneumovirus, hMPV, is a virus that was 
discovered in 2001 by Dutch researchers.  This virus 

often appears as though it is the common cold, but often can 
develop to spread to the respiratory system and cause other 
issues such as swelling, excess mucus, or acute respiratory 
infections.  Many researchers believe that once you’ve had the 
virus once, you will develop an immunity to it.  Acute respira-
tory infections have caught the attention of many researchers 
in past years who are looking to create vaccines to prevent 
deaths associated with hMPV infections.  In Western devel-
oped countries, there are adequate resources to hospitalize 
patients and provide treatment to help those with difficulty 
breathing.  On the other hand, in many developing nations, 
children with these respiratory infections die.  One of the 
main issues associated with viruses is that they are able to 
“hide” or disrupt warning signals sent out by the immune 
system, thereby evading attack.  Ingvild Bjellemo Johnsen, an 
academic fellow at the The Norwegian University of Science 
and Technology is working to develop a vaccine and other 
forms of treatment.

Fingerprints Allow for Effective Vaccination 
Tracking

 Prachi Sharma

Michigan University Professor Anil Jain is developing a 
fingerprint-based recognition method that aims to 

increase vaccination coverage and immunization in infants.  
Currently, paper-documenting methods are primarily utilized 
in developing countries, which make it difficult to organize 
and accurately record vaccinations. Parents commonly lose 
or accidently destroy these documents, making this tracking 
method ineffective. Jain and his team have established a vac-
cine registry system that is linked to an optical fingerprint 
reader; once a finger is scanned, a schedule is created for the 
infant and his data is stored in the system. When the infant is 
brought to the healthcare facility in the future, his fingerprint 
can be used to access his history of vaccinations, and what 
vaccinations and boosters the infant is scheduled to receive. 
Essentially, Jain believes this electronic system will vastly 
improve vaccination-documenting methods, as it will pre-
vent the loss of information. However, Jain has experienced 
difficulties in implementing this system: infant fingerprints 
are complicated to collect because their fingerprint patterns 
are too small to discern a contrast between the valleys and 
ridges of their fingers. Regardless, Jain is adamant that the 
benefits of this technology will outweigh any of these issues, 
as the process has already shown early signs of feasibility. Jain 
and his team are currently refining their fingerprint matching 
software and have the support of VaxTrac, a nonprofit orga-
nization, which believes Jain’s research will have far-reaching 
implications beyond the scope of healthcare.

Insisting Only On Randomized Controlled Trials 
for Ebola treatments Unethical, Impractical, Say 

Leading Health Experts
 Samantha Fine

Health professionals and medical ethicists from Africa, 
Europe and the United States of America insist on con-

sidering alternative trial designs for Ebola. Although ran-
domized controlled trials (RTC) provide immense amounts 
of data, Ebola’s high mortality with current standard of care 
greatly indicates other methods may be more useful.  Lead-
ing health experts propose that it could be beneficial to use 
studies without a placebo control group. In the midst of the 
world’s worst Ebola epidemic in history, RTC could stop 
using “gold standards” in order to test more innovative drugs 
that could potentially offer survival benefits.
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Self-Destruction of Cells throughout Evolution
 Lushna Mehra

A study involving the evolutionary significance of the cell 
death pathway has recently undergone research.  Apop-

tosis is the formal term for the self-destruction of cells in an 
intricate pathway.  The initiator of cell death, the caspase-8 
(Casp8) protein in particular, is beginning to be understood.  
It was found that the Casp8’s activity started more than 500 
million years ago, yet it still exists, so it must be essential to 
function in the animal kingdom.  Professor Sakamaki noted 
that it is especially significant that even the simpler animals 
have kept Casp8.  His lab conducted an experiment that suc-
cessfully showed that placing Casp8 proteins from non-mam-
malians into mammalian cells still allowed for the activation 
of the cell death pathways in mammals.  They also demon-
strated that Casp8 and FADD protein interactions are con-
sistently observed across the animal kingdom, stressing the 
importance of cell-to-cell communication in a functional 
death pathway.  Thus, the evolutionary conservation of the 
cell death pathway has shown its integral role in mammalian 
evolution by ridding systems of non-functional, unhealthy, 
excessive, or dangerous cells.

Future Air Quality Could Put Plants, People At 
Risk

 Prachi Sharma 

An international research team asserts that future ozone 
levels may be high enough to damage vegetation, and 

will be hazardous to both plants and people. Researchers 
created a predictive model for future air quality by assessing 
projections in climate change, U.S. land use, and emissions 
reductions. Through this model, they ultimately found that 
though ozone levels are not uniform throughout the coun-
try,  the expected emission reduction  are likely to be offset 
by factors including wildfires, land use, and climate change.   
     Researchers analyzed two scenarios established by the 
Intergovernmental Panel on Climate Change: one in which 
greenhouse gasses peaked in 2040 and then fell by 2050, 
and another in which greenhouse gases rose until 2100. In 
both these scenarios, when researchers measured the cumu-
lative impact of ozone over three months in the summer, 
they discovered that ozone levels would be high enough to 
disrupt photosynthesis and cause damage to plants. Dur-
ing these months, nitrogen oxide emissions, in particular, 
tend to rise and react with sunlight consequentially cre-
ating ozone. Thus, researchers emphasize that control of 
these emissions will be a valuable in managing ozone levels.  
     Additionally, while these predictions focus on the United 
States, researchers believe these predictions are an indication 
of a growing global threat to air quality. Essentially, poor air 
quality does not bode well for agriculture and may prove to 
jeopardize human health, particularly through food short-
ages. Thus, researchers emphasize that poor air quality will 
not be a localized problem, but has the widespread potential 
of effecting ecosystems and humans alike.

High Milk Intake Linked with Higher Fractures 
and Mortality, Research Suggests

 Jessica Newfield

Professor Karl Michaelsson’s Swedish research team 
completed a study that showed a positive associa-

tion between milk intake and mortality rates. Due to the 
observational nature of the study, however, a cause and 
effect relationship could not be determined. Michaels-
son and team drew positive correlations between the high 
levels of lactose and galactose (sugars in milk) and the 
biomarkers of oxidative stress and inflammation, which 
consequently affects the risk of bone fractures and death.  
     The results of this study thus question the validity of pro-
moting milk intake to reduce the risk of osteoporotic frac-
tures. With the global increase in consumption of animal 
food products (including milk), this study raises the level of 
urgency to identify the association between milk intake and 
mortality more definitively.

Lung Cancer Can Stay Hidden for Over 
20 Years

 Frederick Lu

Every year, over 40,000 people are diagnosed with lung 
cancer and less than 10 percent of patients will live more 

than 5 years after the initial diagnosis. One reason why sur-
vival rates are so low is that two thirds of patients will be 
diagnosed with advanced stage cancer, which decreases the 
odds of successful treatment. Now, scientists in the UK may 
have made a major breakthrough in the development of 
lung cancer. By studying seven patients, they found that after 
the initial cancer causing mutations, the tumor will remain 
dormant for years until additional mutations cause it to 
become more invasive. This means that treatments that tar-
get specific genetic errors fail because they will only affect a 
limited portion of the tumor. The remaining parts, caused 
by different mutations, are still free to continue growing.  
     The researchers, led by Professor Charles Swanton of Can-
cer Research UK’s London Research Institute and the UCL 
Cancer Institute, hope that the results of their study will help 
early detection of the disease and hope that this new under-
standing of cancer development will allow them to predict 
how a tumor grows.

Interested in learning more? 

References and additional News Briefs may be 
found online at 

Tuftscope.Blogspot.com



8 TuftScope  ⏐ Fall 2014 • Volume 14, Issue I

FEATURE INTERVIEW

Dr. John R. Mascola, M.D. is Director of the Dale and Betty Bumpers Vaccine 
Research Center (VRC) at the National Institute of Allergy and Infectious Diseases 
(NIAID) of the National Institutes of Health (NIH). Dr. Mascola graduated magna 
cum laude from Tufts University in 1981, and earned an M.D. from Georgetown Uni-
versity School of Medicine. As Director, Dr. Mascola leads the VRC’s groundbreaking 
basic, clinical, and translational research efforts facilitating the development of effec-
tive vaccines for human disease. He is also a national and international expert advisor 
for development of vaccines against prominent diseases threatening public health, 
such as HIV, influenza, and Ebola.

Could you please elaborate on the role of the NIH, and 
specifically the VRC, in general vaccine development?
The NIH is divided into a number of different institutes, 
which do research in different medical areas. I’m part of 
the National Institute of Allergy and Infectious Diseases, 
which does infectious disease research – so, most of the vac-
cine research would come under NIAD. The NIH really has 
two major parts: one is that it’s a federal agency that funds 
academic investigators all over the country. The NIH also 
has its own on-campus research – the VRC is a biomedi-
cal research center on the main Bethesda campus that does 
research on a handful of different vaccine areas. The goal 
is to do basic research that facilitates the development of a 
vaccine for diseases where a vaccine doesn’t yet exist.

Could you briefly describe the progress that’s been made 
globally –inside and outside the NIH – in just the last few 
months toward the Ebola vaccine?
There are two experimental vaccines that have been in the 
development stages and that show protection in a monkey 
model of Ebola … Essentially, they are able to completely 
protect the monkeys from Ebola, and the monkeys survive 
and do fine. Both of those vaccines are based on a viral vec-
tor – in this case, one virus is an adenovirus, a typical virus 
that causes colds – and [the replacement of] some of the 
genetics of that virus so that it now includes one of the genes 
from the Ebola virus. When that viral vector is injected into 
the muscle, just like any other vaccine, the viral vector gets 
inside the muscle cells and inserts the DNA from one Ebola 
gene. So the muscle cells begin to make and manufacture 
a surface protein from the Ebola virus, and that induces 
an immune response to that Ebola protein, and that’s 
what provides immunity … The other [experimental vac-
cine] is based on a vector that’s called vesicular stomatitis 
virus. Those are both very safe viral vectors, where one can 
manipulate the genetics and do what I just described with 
the Ebola gene inside, and make them into a vaccine.

How important is the role of a vaccine in controlling the 
current Ebola outbreak, compared to other factors such as 
quarantine and hospital guidelines?
In the short run, when there isn’t a vaccine readily available 
– except what you might call a test vaccine that’s just starting 
clinical trials – the measures have to be public health control 
measures, [such as those] being implemented right now and 
[seeming] to be having some beneficial effect. It has to be 
a first-line of defense. That’s what worked in the past, that 
kind of contact tracing, increased healthcare efforts, quar-
antine of sick people, et cetera. In the past, Ebola outbreaks 
have been sporadic and relatively small, and relatively 
unpredictable. And in that setting, it was thought that a vac-
cine might be hard to implement, because you don’t really 
know where the disease is going to show up, therefore you 
don’t really know what population to vaccinate. I think what 
this epidemic showed us is that Ebola epidemics can occur 
any time and any place. If we had a vaccine that worked, that 
vaccine could be a critical part of public health measures by 
protecting first-responders, healthcare workers – the kind of 
people who are at high risk of being infected. So it is a major 
goal for controlling Ebola epidemics in the future.

How do the vaccines that you’ve described relate to the 
treatments that are currently being used in humans?
Both treatment and vaccines would be used as part of a 
public health measure against Ebola. Obviously, it would be 
great to have some drug product which could treat sick peo-
ple. A vaccine would be different in that it would be given to 
healthy individuals to protect them from getting Ebola – so 
they would be complementary. The ZMapp product is an 
antibody to Ebola that can be given by injection, and may 
inactivate some of the virus in the bloodstream of the body, 
and help the immune system fight it off. There are also some 
drugs which may interfere with viral replication. So there 
are a number of treatments that are being developed in par-
allel with the vaccine.

Evan Balmuth is the Managing Editor for TuftScope. He can be 
contacted at Evan.Balmuth@tufts.edu

PHOTO OF DR. JOHN MASCOLA

A Discussion with Dr. John R. Mascola, M.D., Director of the Vaccine 
Research Center at the National Institutes of Health 
Evan Balmuth
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How have the current efforts toward an Ebola vaccine 
been expedited compared to the normal process of 
vaccine formation?
At the VRC we’ve been doing Ebola vaccine research since 
about 2000, and we always appreciated that it was pos-
sible that Ebola would become an disease of public health 
importance – that there could be an outbreak that’s some-
what larger than the early outbreaks…When the epidemic 
first came to light ... we realized that we should probably 
accelerate to clinical testing. Fortunately, we had already 
begun the process of clinical manufacturing of the vaccine 
… but even though you’re making it, there’s a long process 
of applying to the FDA, doing all the tests that need to be 
done before you can move to humans. We worked with the 
FDA to accelerate the timeline of some of those tests, mainly 
by having expedited review. So, rather than the normal pro-
cess of waiting a few weeks at each stage to get safety data 
[or applications] reviewed, essentially all of those reviews 
were done within days … When you have a public health 
disaster that’s occurring, then the balance is, how do you 
maintain safety but expedite those processes? And I think 
actually Ebola is a great example of the fact that it is possible 
to expedite the process without incurring any additional 
safety risks, mainly by applying incredible resources to the 
review process and getting things done quickly.

Once an Ebola vaccine has been approved for human use, 
what would be the process of its distribution, and who 
would have access to it?
The current discussions are that if the vaccines look safe and 
induce a strong immune response, they would be made in a 
larger lot, tens of thousands of doses, and in fact the plans 
for that are already in place. And then, one has to know if the 
vaccine works or not … the only clear, unequivocal way to 
do that is to do a placebo-controlled study in a setting of an 
outbreak … So the first step would be to get some efficacy 
data, and then to make enough vaccine to distribute it and 
make it available to those people in the countries that are 
currently affected ... Those discussions are taking place right 
now in the countries where the epidemics are ongoing.

What are the risks of an Ebola vaccine, and of potential 
viral mutation or resistance?
We think that the issue of mutation or resistance to a vac-
cine is very low because of the nature of the virus. Ebola has 
been around, as we’ve known about it since 1976, and there 
is very little genetic mutation ongoing in the virus. [Regard-
ing the safety of the vaccine,]... giving the vaccine into the 
muscle of people is likely to be extraordinarily safe – that’s 
what is evaluated in the early Phase I study [in which] all of 
the vaccine volunteers are monitored very carefully. [How-
ever, some] people get a mild fever in response to the vac-
cine, and that usually goes away very quickly. [Overall,] the 
vaccine has been found to be, as expected, very safe with no 
serious adverse [effects]. Then there’s another question – is 
it possible that the vaccine immunologically might do some 
harm? There are rare cases where vaccines do that – not only 
do they not work, but they may cause the disease to be worse 

in some manner. Those are pretty unusual cases, and there’s 
nothing about the biology of Ebola to suggests that would 
happen with these vaccines. But that’s yet another reason 
that one has to do, at some point, some kind of placebo-
controlled study because that’s the only way you can get 
definitive data on whether the vaccine actually works and 
causes no harm.

What have we learned from past and ongoing vaccination 
efforts for other diseases that have contributed to the 
process of creating an Ebola vaccine today?
I would say almost all of our vaccine efforts inform each 
other. For example, this viral vector we use – this chim-
panzee adenovirus – we learned about and studied in the 
context of some other diseases before we used it for Ebola. 
[Discovering] which genes are important to present to the 
immune system comes from studying multiple viruses other 
than Ebola – HIV, or influenza, or respiratory syncytial virus 
… So, a whole body of knowledge for vaccinology informs 
across pathogen lines – across different diseases. And we 
took advantage of that certainly for the Ebola work, to be 
able to move things along much more quickly than if that 
wasn’t the case.

Given the nature of this outbreak, do you think that Ebola 
has the potential to become a full-fledged pandemic?
I don’t think it has the potential to become a full-fledged 
pandemic, because we know the mode of transition, and it is 
possible to apply very stringent public health control mea-
sures like quarantine, improved healthcare resources, and 
contact tracing. The virus is only spread by very close con-
tact, which also allows these control measures to be effec-
tive. So, [while] I think it’s possible and likely we’ll see other 
Ebola outbreaks ... and those epidemics could be very severe, 
and people could die, I don’t think we will see something on 
the scale of a global pandemic like influenza or like HIV.

How does the global response to this Ebola outbreak 
reflect the world’s preparation to combat future diseases 
that may be more easily transmitted?
I think it highlights the fact that, overall, globally, the public 
health preparedness for infectious diseases should improve, 
and it should improve at several levels. It should improve at 
[the levels of] public health, medical capabilities, hospitals 
and healthcare workers, in public health control measures, 
quarantine and contact tracing, and also in the research and 
development of vaccines … I think what we saw with Ebola 
is that, when the right organizations mobilize, the global 
community has an enormous ability to impact and take care 
of an epidemic. But at the same time, we can’t lose our vigi-
lance – there are lessons learned from this outbreak, where 
we should mobilize faster potentially, and where we have 
to appreciate that scientific knowledge is critical to mak-
ing these responses. Therefore, the investment in scientific 
knowledge and vaccine development needs to continue, or 
in some level needs to improve, so that we can respond as 
these diseases emerge.
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Joseph St. Pierre is co-Editor-in-Chief and a contributing writer of TuftScope.
Image Source: https://flic.kr/p/6Urfv9

OPPOSING           
VIEWPOINTS

Is 3D Organ 
Printing a Viable 
Venture?

Joseph argues for its enormous 
benefits, but Palak asserts that the 
technology must be further evaluated.

YES 

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

     Additive manufacturing, popularly known as three-dimensional (3D) print-
ing, has been a major catalyst for progress across multiple fields.1 Put simply, the 
current technology applies two-dimensional printing technology to the stack-
ing of multiple thin layers through the guidance of a computer to allow for the 
creation of three dimensional models.2 Recent developments have allowed for 
the use of biological materials as a printable substrate. Bioprinting is the result-
ing application generated from this technology, with its main pursuit being the 
design and production of functional tissue and organs.3 The field has experi-
enced considerable success, producing simple organs— such as the trachea4 or 
bladder5— along with a host of different tissue types. Such technological vic-
tories are an encouraging step forward for the field of engineering, and with 
a significant demand for organ transplants,6 the industry is poised for marked 
growth. Of course, as a recent innovation, bioprinting is not exempt from its 
share of inherent limitations, and its application could pose multiple ethical and 
legal issues. However, such hiccups do not justify an abrupt halt to progress. 
     As the situation currently stands, the complexity of the organs to be printed 
is severely limited by the available technology. However, before such limitations 
can be discussed, a brief overview of how 3D printing is imperative. Most, if not 
all, 3D printing can be organized into three categories based on how the materi-
als to be printed are extruded onto the current layer. The first and oldest of these 
are the inkjet printers, which— not unlike their 2-dimensional counterparts – 
utilize a thermal pressure gradient to force the printing substrate out onto a scaf-
fold. More common and affordable are the microextrusion bioprinters, which 
utilize mechanically-induced pressure gradients— pneumatics, for example— 
to deposit material. Finally, most recent are the laser-assisted bioprinters (LABs), 
which utilize laser-induced forward technology— that is, the projection of a 
pulsed laser onto an energy-absorbing “donor” layer— to generate a pressure 
gradient which forces droplets of aqueous biological material onto a the desired 
substrate.1   
     Returning to the field of 3D printing, one universal problem to be assessed 
is the question of cell survivability. Isolation and maintenance of different cell 
types limit the types of organs and tissues able to be replicated.8 Original limita-
tions to printing biological material derived from the damaging nature of the 
heat used the inkjet printers throughout the printing process. However, such 
technology has hurdled this obstacle, with current inkjet printers limiting the 
duration to as low as two milliseconds— far from enough time to cause signifi-
cant damage to the cells.1 In fact, the issue of cell survivability following printing 
is most prevalent in printers employing microextrusion. Though such printers 
are capable of delivering materials of highest cell density through the employ-
ment of cross-linked cell matrices of high viscosity, or even tissue spheroids— 
aggregates of multiple cell types that maintain proper structure and tissue func-
tionality7— as printing material, the resulting cell survivability is as low as 40 
percent due to the sheer pressure of the printing process. Employment of larger 
dispensary nozzles coupled with lower pressure decreases cell mortality rates. 
However, such applications limit the density of the printing material.1

     The limitation of material density is another major obstacle for the industry. 
Because most printing materials consist of aqueous solutions of cells, other bio-
logical  materials, and gel-like scaffolding materials to provide structural sup-
port during assembly, cell population densities are lower and less complex than 
physiological levels.1,7,8 However, the increasing employment of cross-linked cell 
matrices and tissue spheroids, which bolster the diversity, cell density,  and com-
plexity of the printing material, has proven effective in combating this issue.7,8 
     However, the main and most narrowing limit to bioprinting is the inability to 
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     The field of three-dimensional organ printing is rapidly 
emerging as one of the most promising medical technolo-
gies of the future. The goal is to use cells as building blocks 
to construct functional and living tissue. Three-dimensional 
organ printing aims to revolutionize the field of healthcare 
and allows for regeneration or for replacement of damaged 
tissues and organs in the human body. While this field has 
garnered widespread media attention and has paved the way 
for success through successful creation of living tissue, there 
are several complications with use of this technology that are 
currently being neglected. 
     There are four fundamental aspects of 3D organ printing:1 

1) Imaging and design of the particular tissue or organ 
desired on computers that transfer information to the 
printer.
2) Raw materials that serve as the foundation for the 
construct (scaffolding, cells, other factors dependent 
upon type of bioprinter utilized). 
3) Printing of the actual tissue and layering.
4) In vitro analysis of the product or implant.

     There are several main types of 3D tissue and organ bio-
printers in the field that are currently used to produce tissue 
and organ constructs (although these are rudimentary and 
not self-sustaining). Thermal inkjet printers utilize electric 
heat to produce an air-pressure gradient that forces con-
trolled volumes of cell droplets from a nozzle onto the scaf-
folding below. Unfortunately, this method is favored for its 
relatively cheap cost, and cells and materials are exposed to 
temperatures that may damage the cells. The directionality 
of the droplets is also rapid and forced, which poses prob-
lems for the eventual structure of the product. In addition, 
appropriate cell densities are also difficult to acquire. Low 
cell concentrations are not adequate even though they avoid 
clogging within the nozzle. Another drawback of inkjet bio-
printing is the requirement that biological material must be 
in liquid form to enable droplet formation. It is tasked with 
then becoming a solid 3D structure with structural orga-
nization. Researchers suggest the use of materials that can 
be crosslinked, meaning the formation within the tissue or 
organ construct is less fluid. However, crosslinking has shown 
to slow the bioprinting process and involves chemical modifi-
cation of the biological material which alters its natural prop-
erties. If high cell concentrations are used, suitable crosslink-
ing is prevented.2

     Laser-assisted bioprinting (LAB) is another type of 3D 
bioprinting founded upon the usage of lasers targeted at 
peptides, DNA, and cells to ensure the “ink” is appropriately 
attached to the scaffolding construct and to other layers of 
cells. While there is a strong advantage for the use of LAB 
given its precise identification and attachment of the bio-
logical material to the construct, LAB is time consuming 
and requires tracking of the laser. Thus, this kind of printing 
can be extremely slow, especially if multiple cell types need 
to be deposited. Oftentimes, it is also difficult to accurately 
target and position cells using the laser as a high degree of 

meticulousness is required.3

    Raw biological material for the printer consists of one or 
multiple cell types along with scaffold components to main-
tain stability and help acquire three-dimensionality. These 
scaffold components are usually found in the form of gels and 
support the tissues as they build up vertically. The scaffold-
ing also serves as a filler to create channels and spaces within 
tissues that mimics native tissue found in the human body.4

     Once the necessary layers of tissue have been constructed, 
the tissue matures, the scaffolding slowly degrades, allow-
ing the cells embedded within the tissue to secrete proteases 
and produce proteins that define the new tissue. There are 
several aspects of degradation that must be monitored. The 
rate of degradation must be controlled in order to match the 
rate to the ability of cells to replace the scaffolding with self-
constructed protein. Even though scaffolds have been proven 
feasible as tools, there are still limitations to their usage. Vas-
cularization of thick tissue constructs is difficult once the 
scaffolding collapses. It is difficult to place different cell types 
within these 3D porous scaffolds.  
     Materials utilized for 3D bioprinting must also be com-
patible and robust enough to withstand the printing pro-
cess, while maintaning functionality for tissue construction. 
The use of synthetic polymers is problematic as degradation 
involves formation of toxic byproducts and loss of mechani-
cal properties of the tissue construct. The raw materials 
must also carry suitable “swelling” characteristics for proper 
transportation and implantation over the long term. Exces-
sive swelling of materials may cause leakages or absorption 
of fluid from surrounding tissues, leading to deformation of 
the products. Furthermore, the raw materials for bioprinting 
must also be stable short-term so that pores, networks and 
channels do not collapse.5 
      In all printers, cells in liquid solution serve as the “ink” 
which is then deposited to create layers of cells. However, 
while this method is preferred, non-stem cells may incur 
damage quickly if not treated with care.6  These cells must 
be sustained and kept viable as the researchers are printing.7 
According to the CEO of Organovo, a startup based in Cali-
fornia that is currently working to produce tissues and organs 
with 3D printing, the process is extensive, involving several 
hours for printing purposes depending on the size of the tis-
sue construct, and several days for cells to grow and mature. 
Thus far, most simple tissue constructs (with the exception 
of muscle tissue) have survived for roughly 40 days before 
degradation.8

     To combat the issues of keeping the tissues and organs alive 
until they have been implanted into the patient, Organovo 
has proposed the use of 3D printers during the implantation 
process. These specialized printers will scan over the body, 
pinpointing tissues and organs that need repair or replace-
ment, printing, and laying down the necessary components. If 
tissues or organs need replacement, they will first be removed 
through surgical procedures before the printer commences. 
However, this technology is only its planning stages, and will 
require successful clinical trials before it is even considered.9 
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vascularize organs during and following printing. Complex 
organs composed of multiple cell types require extensive 
blood supplies to function properly, and failure to replicate 
such circulatory systems  severely limits the scope and com-
plexity of printable organs.7 Multiple approaches, including 
the use of preassembled tissue spheroids, which can induce 
vascularization or allow the implementation of vascular 
tissue in the form of self-assembling vascular tissue spher-
oids, have produced much progress towards surmounting 
this limit.1,7,8 At the current time, no true solution has been 
applied en masse. Nevertheless, such an obstacle is not a 
viable reason to halt current undertakings. Technological 
limitations never justify the ethical illegitimacy of scientific 
pursuits, and broadly speaking, have fallen many times to 
human innovation.
     Indeed, the only arguments against the widespread 
employment of bioprinting that possess reasonable weight 
are those centered around the ethical and legal implications 
raised by the resulting indus-
try. Currently, over 123,000 
candidates are on the waitlist 
for an organ transplant in the 
United States alone, and if data 
is extrapolated from previous 
years, the national amount of 
attempted transplants will num-
ber less than 25,000.6 This great 
demand, coupled with the addi-
tional demand for tissue grafts 
not included in the previous fig-
ures, poises the field of bioprint-
ing for significant industrial growth within the next decade. 
     The rise of industry and continued progress will raise 
many questions, especially with regards to the ethical regu-
lation of printing materials. A critic might point to recent 
breakthroughs at the Heriot-Watt University and Ros-
lin Cellab, where embryonic stem cells – once considered 
too fragile for the printing process— are now a printable 
medium.10 However,  while the topic of  stem cell research 
and its use possesses multiple political and ethical rami-
fications, it is imperative to acknowledge that this discus-
sion and that regarding the ethics of 3D printing are dis-
tinct arguments. 3D printing is but one conduit stem cell 
research might employ, and the actual ethical dilemma lies 
in the use of the cells, not the printing technology. 
     Another potential problem posed by the growing indus-
try is the question of quality control. As with most pioneer-
ing fields, an understanding of consequences will not keep 
pace with rapid advances in the corresponding technology. 
A 2013 study by the Gartner group notes that such ‘grow-
ing pains’ could be further exacerbated by the digital nature 
of bioprinting, through which computational choices yield 
consequences in both the physical and digital realms.11 The 
possible manufacturing of organs and tissues from various 
organisms on-demand could transform the current organ 
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transplant waiting list into a retail market, while producing 
a marketable supply for organs and other tissues for biolog-
ical study. Therefore, the need for regulation with regards 
to quality and uniformity of printed materials— especially 
organs and tissues for transplant— is imperative. Currently, 
there is no formal legislation regarding bioprinting. How-
ever, as multiple analysts assert, there is no reason to think 
that the FDA or analogous agencies would not expand their 
parameters to limit the distribution of printed products for 
medical use without approval.11

     Finally, and perhaps most importantly, lies the question 
of patenting.  Currently, human organisms cannot be pro-
tected by patent legislation, but several animals have been 
granted protection as “nonhuman subjects.”2 Arguments 
for the patenting of 3D printed organs could be built on 
the premise that such organs may be viewed not as natural 
products, but as artificially arranged living materials.  With 
respect to the vast amount of variance researchers might 
take regarding the manipulation and synthesis of a similar 
product, a patent claim may be viable. 2,11 
     Critics of bioprinting might interpret such patenting 

as blatant corporatization of 
the human body. However, 
such claims are invalidated for 
two reasons. Firstly, the term 
“corporatization of the human 
body” is actually quite mis-
leading, as not only will such 
organs be produced outside the 
body, but that patent protec-
tion would likely extend only 
to the printing approach – the 
methodology of organ design 
and synthesis – and not to 

the organ itself. Secondly, there have already been similar 
court cases which struck down the patentability of aspects 
of the human body. Reasoning behind the parameters of 
the aforementioned patenting process stems from the 2013 
landmark case Association for Molecular Pathology v. Myr-
iad Genetics, in which the supreme court denied patent 
eligibility for two human genes—BRCA1 and BRCA2 – to 
the private company Myriad Genetics on the grounds that 
isolated genetic material is indistinguishable from natural 
genetic material, and as such, lacked the necessary inventive 
element for patenting.12 

     In the end, bioprinting is not without its flaws, but the 
technology more than compensates through the promise it 
holds towards advancing the fields of regenerative medicine 
and tissue engineering. Indeed, with over 7,000 patients 
dying each year while waiting for an organ transplant,6 
such potential and early success more than justifies further 
progress.
 

“Technological limitations 
never justify the ethical 
illegitimacy of scientific 

pursuits, and broadly speak-
ing, have fallen many times to 

human innovation.”
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     Presently, there are specific complications that arise 
depending on the cell types used, the many growth and 
differentiation factors, and technical challenges.10 Many 
cell types are rather difficult to isolate and culture and also 
possess finite life spans. However, it is necessary for the cells 
used for bioprinting to withstand physiological stress once 
implanted in the patient. It must be able to combat toxins, 
and deal appropriately with enzymes.11 Gartner, an infor-
mation technology research and advisory firm  published a 
recent evaluation arousing the ethical dilemma of whether 
or not non-human cells/synthetic polymers should be used 
to print tissues and organs. Gartner suggested that use of 
non-human cells might be comparable to genetically modi-
fied food crops, which carry ethical dilemmas of their own.12

     Researchers at the University of Oxford have attempted to 
craft raw materials for organ bioprinters without the use of 
cells. These researchers assembled networks of water droplets 
to construct gelatinous material that can flex and transmit 
electric signals, and mimic some properties of cells in tis-
sues. Unfortunately, for now, this technology is too rudimen-
tary for use, and these water droplets are not comprehensive 
enough to serve as substitute for cells.13 
     Even if there is use of the patient’s own cells removed 
through biopsies or other surgical procedures to regenerate 
or replace tissue, there is always the possibility of rejection by 
the host immune system. Furthermore, if the patient in need 
of new or replaced tissue is ill or has genetic or metabolic 
disorders, the isolated cells will not be healthy raw material 
for tissue construction. The products of the printing will face 
the possibility of malfunction. Researchers have suggested the 
use of stem cells to address these problems for their ability 
to proliferate in a multipotent state, differentiate into many 
cell types, and serve as internal repair mechanisms.14 Induced 
pluripotent stem cells and embryonic stem cells are capable 
of self-renewal.15

   Scientists at Scotland’s Heriot-Watt University and Roslin 
Cellab have developed a technique using stem cells that survive 
without damage as 3D printer “ink.” After deposit, these cells 
maintain their ability to differentiate. While there is prom-
ise, there are ethical dilemmas, especially in the United States, 
concerning their use. There are organizations that oppose use 
of human embryonic stem cells and have rallied against the 
government. Several countries around the world have banned 
the use and distribution of human embryonic stem cells, cur-
rently eliminating the possibility of using them.16

     Anthony Atala, MD at Wake Forest University School of 
Medicine who has spearheaded research pertaining to 3D 
organ printing admits in a popular TED Talk, “Printing a 
Human Kidney,” that liver cells, nerve cells, and pancreatic 
cells do not grow well and have not been grown. He makes the 
important distinction that creation of organs and thick tissues 
carry far more complications than anything else produced 
using 3D printing. Living tissue and organs carry compre-
hensive vascular networks to supply blood for survival, and 
currently these complications have not been fully addressed.17 

There have been a few notable cases where patients suffer-
ing from bronchial malfunctions or collapse received tra-
cheal implants generated from 3D printers.  Problems with 
the trachea, however, are easier to handle since the organ’s 
ridged tubelike structure is simple. Complex structures such 
as livers and kidneys require working blood vessels and struc-
tures that allow these organs to absorb nutrients and discard 
waste.18Although researchers at Hangzhou DianZi University 
were able to print a small working kidney, it only lasted for 
four months due to such vascular complications that arose.19

     Besides the biological implications of this novel technol-
ogy, there are also economic and practical problems that 
bioprinting creates.20 Pharmaceutical companies seek 3D 
printed organs as experimental subjects to test the effective-
ness of novel drugs and therapies, thus eliminating the need 
for human subjects. While this method will allow scientists 
to determine the ramifications of certain drugs on specific 
organs, it will prevent them from understanding the impact 
of the drug on other areas or systems of the human body.  
Commonly experienced and noted side effects resulting from 
consumption of these drugs may not be understood if partic-
ular organs are studied in isolation. As a result, it will be diffi-
cult to determine whether the drug is suitable for treatment.21 
     The economic dimension that is necessary to factor in 
the equation is cost assessment. While 3D organ printing is 
a promising avenue, it is currently only affordable to those 
with the financial means to pay for the resources. Moreover, 
since fully functional vascular organs are unavailable at this 
time, the costs are projected to increase within the next few 
decades. In countries pursuing 3D organ printing research, 
it remains to be seen how future products will factor into 
the country’s healthcare system and how the rise in demand 
for these services will influence the price and distribution. If 
3D organ printing is expanded to reach economically weak 
and war-torn regions where the need for tissue regeneration, 
organ repair, and new organs may be fundamentally useful, 
the technology will need to be sustained, maintained, and 
repaired when needed, demanding investment of both time 
and money. Including the medical market, 3D printing will 
lead to the loss of at least $100 billion per year for challenges 
related to theft of intellectual property.  The recent emer-
gence of 3D organ printing has also attracted the attention 
of countless multinational retailers, directing the augmenta-
tion of prices.22 As rapid advancements continue, new and 
more effective materials and management systems are being 
developed.23 Researchers must keep up with the very technol-
ogy they seek to advance. In relation to time, most affiliations 
undertaking 3D organ printing research have yet to obtain 
government agency approval since most of the research is 
currently practiced in universities and start-ups.24

     Given the issues that researchers across the world are fac-
ing with respect to 3D organ printing, it is necessary to step 
back and evaluate the progress. If the technology continues 
to advance while the possible current implications are not 
addressed or are neglected, it will be difficult to find solutions 
later. There isn’t sufficient knowledge as of yet to continue 
using this technology. 
 

NO
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COMMENTARY

Veterans and PTSD: Band-Aid Solutions to 
Invisible Wounds
 Meg Byrne

When Daniel Hibbard joined the Army in 2003, he was 
20 years old and, as he reports, “there wasn’t a damn thing 
wrong with me.”1 He served for six years, one as a sergeant in 
Afghanistan. In those 365 days, Daniel Hibbard saw corpses. 
He shot and killed, and he struggled to survive amidst IED 
explosions and rocket-propelled grenade and mortar fire. 
Today, the father of two is struck with terror that makes him 
break down and sob if he hears a song that he listened to on 
his patrol; when he sits in a crowded bar or restaurant, his 
back must be against the wall. Hibbard has been diagnosed 
with PTSD twice by the VA and has received mental health 
services and financial benefits. However, in April 2012 he 
received a letter from the VA informing him that his diagnosis 
had been changed to a personality disorder. He is no longer 
eligible for PTSD-related financial benefits. Daniel Hibbard 
is not alone; the history of the VA is littered with stories of 
veterans denied, delayed and robbed of care and/or benefits 
for PTSD. The veterans’ rights health social movement to 
improve the lives of veterans returning home with PTSD is a 
historical one that faces significant modern challenges.

Post Traumatic Stress Disorder (PTSD) is a mental dis-
order caused by traumatic events that are “outside the range 
of usual human experience”,2 and it has had a bloody history. 
It is characterized by sensory reliving of the experience(s), 
withdrawal from society, and hyperalertness. There have been 
various accounts of PTSD symptoms for centuries, especially 
from the battlefield, and its assorted names throughout his-
tory include Soldier’s Heart, Acute Stress Reaction, and Battle 
Fatigue.3 These symptoms were regarded as a valid, medical 
illness by some as far back as the Civil War; however, many 
viewed these symptoms as cowardice. Experiencing such 
syndromes in the battlefield was often tantamount to desert-
ing; for example, during WW1, Britain executed 306 soldiers 
for desertion or cowardice, many of whom were exhibiting 
“Shell Shock” symptoms.3  Much has changed since then, but 
increased awareness of the medical basis and severity of PTSD 
has happened slowly. While some, well-established advocacy 
groups, like Disabled American Veterans, were founded dur-
ing WW1 to help veterans returning home,4 many groups 
that advocate on behalf of veterans with PTSD didn’t come 
into being until well into the 1980’s, partly due to the stigma 
surrounding the illness. This extremely negative but histori-
cal pattern of blaming victims with PTSD for faking it, mak-
ing it up, or simply being weak is one that haunts the modern 
struggle of improving the lives of those living with PTSD.

The Vietnam War acted as a catalyst for the health social 
movement to support veterans with PTSD. Though the 
numbers of Vietnam veterans who came home with PTSD 
has never been fully confirmed, some estimates are as high 
as 30 percent.5  However, at the time, flashbacks and other 

symptoms of traumatic stress were referred to as “Post-Viet-
nam Syndrome” and were not fully understood.  The U.S. 
Department of Veterans’ Affairs, or the VA, which is respon-
sible for veterans’ health and medical care, had no protocol 
for treating these soldiers returning home with traumatic 
stress symptoms. Largely in response to this, PTSD was finally 
added to the Diagnostic and Statistical Manual of Mental Dis-
orders in 1980.3 However, 1980 was too late for many veterans 
who were already going without mental health services. This 
discrepancy opened the way for outside groups to lead the 
charge in ensuring that suffering veterans received the PTSD 
care they needed. This is reflected in the founding dates of 
many active organizations today. The National Veterans Legal 
Services Program, or NVLSP,6 Swords to Plowshares,7 and 
Veterans for Peace,8 three well-established groups that advo-
cate for veterans’ rights today, were all founded in the 1970’s 
and 1980’s. As Swords to Plowshares, an advocacy group that 
won one of the first PTSD cases in the country in 1979,7 puts 
it, the public and the VA, as well as groups like Veterans of 
Foreign Wars and the American Legion, could not separate 
the disagreements and feelings they had about the Vietnam 
War from the Vietnam veterans, so it was up to the health 
social movement to advocate on their behalf.

Another important milestone in this history of this 
movement is the Gulf War Illness debacle. The widespread 
but varied sicknesses that affected 1 in 4 veterans returning 
from Operation Desert Storm in the early 90’s was a medi-
cal mystery and the source of many conspiracy theories.7  
Aspects of Gulf War Illness are completely physical and sub-
ject to ongoing research about possible toxins and environ-
ments that could account for the varied symptoms, but with-
out a doubt some symptoms of Gulf War Illness are mental 
ones very similar to PTSD. Due to the controversial nature of 
the topic and lack of solid evidence, Gulf War veterans have 
traditionally had a hard time receiving VA benefits, and have 
been told many times over the years that they are just making 
these symptoms up.9 Regardless of the answer to the medi-
cal mystery, this incident paved the way for outside advocacy 
groups to support veterans with PTSD who were not receiv-
ing the care they needed.

This health social movement has witnessed exponential 
growth over the last decade because of the most recent U.S. 
wars in Iraq and Afghanistan. The majority of major players 
on the scene today are new organizations, including Veterans 
for Common Sense, founded in 2002,10 the Wounded War-
rior Project (WWP), also founded in 2002,11 and the Iraq and 
Afghanistan Veterans of America (IAVA), founded in 2004.12 
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Leaders of this health social movement are calling for “more 
science,” or to increase research so treatments like this can 
be phased out or implemented nationwide, based on experi-
mental data.

Two sub-goals that this movement holds in order to ensure 
prompt PTSD care is annual screening and access to thera-
pists. The VA already screens its patients annually for PTSD 
symptoms as well as suicidal thoughts, but the Department 
of Defense (DoD), which is responsible for treating active 
soldiers, is still working on implementing annual screening.18 
Veterans for Common Sense along with other organizations 
have also been pressuring the VA to be more prompt about 
screening returning veterans’ mental health more quickly 
after they return home.19 Access to therapists is an issue both 
in the field, where soldiers are in very remote locations and 
military mental health professionals are scarce, and at home, 
where the VA doesn’t have enough therapists to treat all of the 
incoming PTSD cases in a timely manner.15 Screening, access 
to therapists, and general improved care from the DoD can all 
act as preventive methods that can alleviate the current crisis 
of care for veterans with PTSD in the U.S. today.

Changing the attitude of the public and the military com-
munity towards PTSD is another priority for this movement. 
Many veterans today believe that if they talk about mental 
health issues or seek PTSD care, it could jeopardize their 
careers.20 If this is indeed the case for any veteran, this move-
ment would definitely seek to change that situation; even if 
it’s not, it’s very important that soldiers don’t have this atti-
tude. Changing the public’s and the military’s attitude is an 
ongoing struggle because it is a battle against hundreds of 
years of oppression fueled by lack of reliable information 
about mental illnesses.

The final goal of this movement is to ensure that veterans 
with PTSD receive financial benefits that allow them to live 
their lives and support their loved ones while struggling with 
PTSD. For people like Daniel Hibbard, these benefits allow 
him to take time off work for counseling sessions or the occa-
sional drive with his dog in order to stay calm in social situa-
tions.1 Having this supplemental income allows veterans with 
PTSD to worry about one less thing when they already expe-
rience heightened stress and fear. Due to the huge number of 
veterans expecting PTSD benefits from the VA, receiving this 
supplemental income from the government is often a struggle 
that NGO’s dedicated to veterans’ rights fight every day.

The first major strategy of this movement is to pressure 
the Department of Veterans’ Affairs and the Department of 
Defense to improve their PTSD treatment, and one of the 
tactics used for implementing this strategy is raising aware-
ness and garnering media attention. Through interviews on 
the radio, in the newspaper or on TV, coupled with public 
lawsuits, the movement has succeeded in publicizing the 
shortcomings of the VA and the DoD in their mental health 
care far and wide, which provides ample pressure for them to 
improve. 10

Another tactic these organizations use to implement their 
strategy of pressuring the VA and the DoD is lobbying. Orga-
nizations like IAVA maintain ties with many politicians and 
use what influence they have to pressure Congress to pass 

Many of these organizations are largely support-oriented 
with side projects of advocacy, like the WWP or IAVA, but 
others are just veterans’ rights advocacy groups that have a 
strong focus on PTSD, since it is an extremely relevant issue 
for modern veterans. The huge number of veterans who need 
help has led to appalling wait times and manners of cost 
skimping on PTSD care today that has made the modern era 
the most active time for this health social movement.

The majority of the organizations that spearhead this 
movement are founded and led by veterans and are funded 
through private donations. Many of the newer organizations 
have young staffs because they were founded by recent vet-
erans, which helps contribute to their creativity and energy. 
For example, the Wounded Warrior Project has a fairly young 
staff and engages in activities like four day cycling events and 
mud runs. Most of the organizations are funded through 
individual donations, though a few big name companies have 
donated in the name of the corporate responsibility and patri-
otism, like Hewlett Packard’s donation of over $140,000 of 
computer equipment to the National Veterans Legal Services 
Program.13 A key to many of these organizations’ successes is 
the willingness of many lawyers, including veteran lawyers, to 
take on veterans’ cases pro-bono. There is a growing effort 
today among many of the top firms in the country to support 
veterans filing for claims.14 Like many health social move-
ments, this movement is catalyzed by the luck, grit, expertise 
and sometimes wealth of certain determined individuals. 

This movement’s ultimate goal is for veterans returning 
with PTSD to be able to lead full and rewarding lives, and one 
of the major goals along the way that these organizations con-
sider crucial to this end goal is to provide prompt care for vet-
erans who think they have symptoms of PTSD. The VA claims 
that, over the past five years, 95 percent of veterans were seen 
for mental health services as quickly as they were supposed to 
be; that is, within two weeks of asking to be seen by a mental 
health professional. However, a new study found that this was 
not true for 100,000 veterans, who often had to wait for peri-
ods of time more akin to three months.15 This wait time can 
be extremely harmful, and cutting it down is becoming a huge 
priority for these organizations as well as the VA, especially 
given the alarming rates of veteran suicides. On average, 18 
veterans die from suicide every day.10 Like all major illnesses, 
PTSD cannot be effectively combatted unless it is treated 
quickly enough, but providing mental health care promptly 
is the area of treatment that the VA struggles with the most.

Ensuring that care for PTSD is effective and based on the 
most advanced medical research available is a second major 
goal of this movement. Some treatments, like working with 
mental health professionals to change emotional responses to 
stress and ways of thinking, are well supported by evidence, 
but others, like yoga, acupuncture, and animal-assisted ther-
apy, have yet to be well researched.16 The VA currently pays 
for service dogs for veterans with impaired mobility, hearing 
or vision, but not for veterans diagnosed with PTSD because 
there has yet to be conclusive research on the effectiveness of 
service dogs.17 This is because no one has done a random-
ized control trial with double blind testing on how effective 
animal-assisted therapy could be in the treatment of PTSD.17 
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pro-veteran legislation.22 Through lobbying, the movement 
also encourages other branches of the government to scru-
tinize the VA or DoD’s policies and see how they could be 
improved. As this issue resolves almost entirely around gov-
ernment policies, lobbying is an extremely important and 
effective tactic to cause change.

A second strategy these organizations implement in order 
to achieve their goal of veterans attaining care and benefits 
for PTSD is to fight the VA in court; they employ the tactics 
of pro bono work as well as large lawsuits. Veterans afflicted 
with PTSD may have to go to court for a variety of reasons. 
There are some like Daniel Hibbard who lose PTSD status 
after attaining it, and there are also those who have a hard 
time getting it in the first place. Due to the lack of informa-
tion at the time, veterans who experienced symptoms of 
PTSD in the battlefield during Vietnam were dishonorably 
discharged. Recently, 154 veterans retroactively appealed to 
upgrade their dishonorable discharge by claiming PTSD, 
because an upgraded discharge would entitle them to more 
benefits; two were successful.23 Even today, some soldiers are 
incorrectly diagnosed with various mental health problems 
while serving in Iraq or Afghanistan instead of PTSD. These 
other problems are not considered to be service related, so the 
VA treats them as conditions that predate military service and 
therefore do not warrant VA care.24 These veterans all need 
legal representation to try and reverse the VA’s decisions, and 
not all of them can afford it or find it on their own, which is 
part of what makes this health social movement so important. 
The tactic of legal representation is the most practical for 
individual veterans, but it also advances social change when 
these lawyers win veterans PTSD status because every victory 
reveals a flaw in the current system.

The final strategy of this movement is to legitimize finan-
cial benefits that veterans with PTSD receive from the public 
so that the public will help support the goal of achieving these 
benefits, and the main tactic for this strategy is sharing per-
sonal stories. The majority of the organizations listed so far 
have personal stories used as an example at some place on 
their website. Organizations like Make the Connection have 
put together video compilations of veterans and active sol-
diers talking about PTSD and how it has affected their lives.25 
This tactic also helps achieve the goal of changing prevailing 
attitudes about mental illness in veterans, especially among 
active soldiers and veterans, who consistently say that hear-
ing that they are not alone in the military with mental health 
issues can be a huge step towards recovery. Modern media 
helps put a face to this issue in a way that was not possible in 
the past.

Besides the historical challenge of attitudes towards men-
tal health and PTSD, the social movement for veterans with 
PTSD also faces very significant 21st century challenges; first 
and foremost, the huge number of veterans with PTSD today. 
A widely cited RAND study from 2008 estimated that there 
are approximately 300,000 veterans living with PTSD in the 
U.S. today.26 There are a few theories for this increase from the 
past, the most popular being that since there wasn’t as clear of 
an understanding of PTSD in the past as there is now, many 
more diagnoses that would have been missed in the past are 

being caught. A second theory is that due to modern medi-
cine and warfare, more veterans are surviving traumatic inju-
ries and situations than in the past.27 Whatever the reason, the 
VA seems completely unprepared for the number of veterans 
that need help now, and the movement and the government 
both struggle to accommodate the daily surges of veterans at 
risk for PTSD symptoms.

A second modern challenge for this movement is the 
overlap of this issue with many other social movements and 
veterans’ rights issues. Though overlapping with other health 
social movements like the medical marijuana movement, the 
movement to provide support for the homeless, the mental 
health movement, and the social movement to end war which 
can stimulate the activities of this movement, these overlaps 
can also lead to veterans with PTSD getting lost in the com-
binations of agendas. A major veterans’ rights issue that goes 
hand-in-hand with PTSD is Traumatic Brain Injury, or TBI. 
Mild TBI especially has very similar symptoms to PTSD,27 and 
the two are often lumped together in advocacy movements. 
However, this could lead to confusion in the public over the 
diagnoses and possibly a sense that PTSD is not a ‘medical’ 
illness in the sense that TBI is. This challenge is not unique to 
this social movement; many other social movements in health 
overlap and can muddle each others’ goals and tactics to the 
public.

Another major and modern challenge that this move-
ment faces is the struggle to convince the government to 
spend more money on a certain population or project at the 
VA. Some of the changes proposed by the movement could 
potentially cost the system billions of dollars.19 Opposition to 
such sweeping changes is predictable, despite studies showing 
that effective treatment for PTSD and other veterans’ mental 
health issues would save the system more money than they 
would cost in the long run.26 Like most health social move-
ments, the movement to support veterans with PTSD fights 
a daily battle to convince others that their cause deserves the 
funding it needs.

A final challenge presented by the contemporary cultural 
climate to this movement is external criticism, especially 
regarding the actual prevalence of PTSD and the use of PTSD 
to cover up the real root of the problem, which many argue 
is war itself. Many of these critics are outspokenly anti-war 
or pacifists. As David Dobbs, a soldier and a medical school 
student, writes, “our cultural obsession with PTSD has mag-
nified and replicated and institutionalized PTSD until it has 
finally become the thing itself — a prolonged failure to con-
textualize and accept our own collective aggression.”28 Dobbs 
and others like him argue that it’s only natural for people to 
have nightmares and anxiety after partaking in acts of war. 
Many are also skeptical in the huge rise of veterans diagnosed 
with PTSD in the past decade, and worry that veterans may 
be being misdiagnosed. 

Despite these varied challenges, this movement has 
enjoyed considerable success in the past decade. One major 
milestone was the lawsuit filed in 2007 by Veterans for Com-
mon Sense and another advocacy group, Veterans United for 
Truth, which focused on the VA’s mishandling of disability 
claims for veterans afflicted with PTSD.19 This lawsuit was 
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very successful in raising awareness, as it resulted in extensive 
media attention, including two New York Times pieces, as well 
as increased funding, reform and regulation improvements 
for the VA.21 Specifically, one of the outcomes of this lawsuit 
was the establishment of a veteran suicide hotline, which has 
already assisted in saving over 23,000 lives.29 The positive 
effects of this lawsuit are very present today, and it hopefully 
represents a positive direction for the future of the rights of 
veterans with PTSD.

 Another example of some significant success this move-
ment has had is a rule change at the VA in 2010. The new rule 
states that if a veteran is claiming to have PTSD and names a 
cause as “related to the veteran’s fear of hostile military or ter-
rorist activity,” they do not need to provide any further cor-
roborating evidence.30 Not only does this rule change make 
it easier to get PTSD benefits, but it respects the wishes of 
veterans like Daniel Hibbard, who says that having to relive 
the experience in detail is one of the things he’s most dreading 
about reapplying for PTSD benefits.1 This rule change dem-
onstrates the increased sympathy for PTSD victims today as 
well as success in pressuring the VA. Though society has come 
a long way in accepting PTSD and other mental conditions 
as legitimate medical illnesses, the struggle for the recogni-
tion of these symptoms as truly debilitating and due to factors 
beyond an individual’s control is one that shapes this health 
social movement. This rule change, which shows the public’s 
increased awareness for how arduous the symptoms of PTSD 
are, is another hopeful step for the future.

Daniel Hibbard is fighting his diagnosis reversal through 
AMVETS, an organization similar to the NVLSP,1 which 
demonstrates how NGO’s are providing hope and are con-
duits for social change for PTSD-afflicted veterans. Despite 
the daunting modern challenges that this movement faces, 
the organizations briefly profiled in this paper, as well as 
others not mentioned here, are making significant headway 
against the issues that confront veterans returning home with 
PTSD. Every day, this health social movement gains momen-
tum and public awareness of PTSD increases. Many people 
find this issue fascinating, and it’s not hard to see why. Emo-
tions often run high, in part because many of those who work 
for the VA are veterans themselves and feel strongly about 
helping fellow veterans; from first-hand experience, there are 
many social workers, doctors, volunteers and more who are 
involved with the VA that are truly dedicated to improving 
veterans’ lives, and yet this government department continu-
ously falls short in providing help and care to veterans strug-
gling with PTSD. Also, the chilling paradox that those consid-
ered the most loyal Americans are forced to oppose govern-
ment policies and feel abandoned by the country they fought 
for tugs the heartstrings of many Americans. As this stirring, 
tragic struggle shifts public opinion to view those with PTSD 
as brave, not cowardly, and the health social movement strives 
on a daily basis to remind Americans and the American gov-
ernment of the debt they owe wounded soldiers, the lives of 
veterans returning home with PTSD can and will improve. 

References for this article can be found at 
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RESEARCH HIGHLIGHTS: 

Brain Trauma Associated with Increased 
Dementia Risk

Caroline Russell-Troutman

For years, researchers have been debating the role that 
brain trauma plays as a risk factor for dementia – some stud-
ies have found no link between traumatic brain injuries and 
dementia, while others strongly suggest that a relationship 
exists. Many of these studies, regardless of their results, had 
serious limitations such as an over-reliance on self-report 
data, high variability of participant risk for dementia, and, 
most importantly, lack of a non-brain injury control group. 
A study published in the neurology branch of the Journal of 
the American Medical Association (JAMA) has investigated 
the possible link between traumatic brain injury and demen-
tia risk using a non-brain traumatic injury group as a control. 

164,661 trauma patients in California participated in this 
study. All were over 55 years of age and had been diagnosed 
with a traumatic injury (either brain or non-brain) between 
2005-2006 but did not have any baseline dementia during 
this time. Of these participants, 51,799 were diagnosed with 
traumatic brain injuries. Researchers monitored participant 
health in a 5-7 year follow-up period that lasted until Decem-
ber 31, 2011. During this time, a total of 10,971 participants 
across both groups were diagnosed with dementia. Research-
ers found that patients with a traumatic brain injury were 
significantly more likely than the non-brain trauma patients 
to have developed dementia. Brain trauma patients also 
developed dementia in an average time of 3.1 years, which 
was somewhat sooner than non-brain trauma patients who 
developed dementia in an average time of 3.3 years. 

Researchers further found that a higher severity of trau-
matic brain was positively correlated with increased risk for 
dementia across all age groups. Older patients (aged 65 or 
older) with traumatic brain injuries also had a higher risk for 
developing dementia than younger patients, even when the 
trauma was relatively mild. Though these results support the 
findings of numerous other studies, the link between brain 
trauma and dementia risk is still controversial and more 
research is needed in order to fully understand the neural 
mechanisms behind dementia. 

 

JAMA Neurol. Published online October 27, 2014. doi:10.1001/
jamaneurol.2014.2668
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EDITORIAL

Moving Toward a Tobacco-Free Tufts
 Megan D’Andrea and Amelia Pellegrini

In recent years, as awareness has grown of the signifi-
cant health risks posed by the exposure to second and third 
hand smoke, many colleges and universities across the nation 
have implemented campus-wide tobacco-free or smoke-free 
policies to promote healthier lifestyles and communities. 
Recently voted one of the 25 healthiest universities in the 
country, Tufts and its students, in conjunction with the Com-
munity Health department and Health Services, are working 
to uphold this trend by making Tufts Medford/Somerville 
campus tobacco-free. Our Boston campus and Tufts Medi-
cal Center have already gone tobacco-free, following almost a 
thousand other colleges across America.1

No one would be surprised to hear that smoking is dan-
gerous to one’s health. In fact, smoking is the greatest avoid-
able cause of death in the United States. According to the U.S. 
Department of Health and Human Services, smoking con-
tributes to 443,000 deaths annually. Even so, 19 percent of 
U.S. adults report current ciga-
rette smoking. Besides individ-
ual exposure, secondhand and 
third hand exposure to tobacco 
smoke also increases the risk of 
developing heart disease and 
lung cancer.2  Because of these 
health risks, efforts to reduce 
tobacco use and exposure to 
smoke have drastically increased 
over the last few years.

In the spring of 2014, a small 
committee of students and faculty came together to form the 
Tufts Tobacco-Free Initiative. The Tobacco-Free Initiative 
started drafting a policy and met with Tufts administrators 
to discuss what it would look like for the Medford/Somerville 
campus to ban the use of tobacco products on all university-
owned property.  Keeping in mind the opinions of smokers, 
non-smokers, students, faculty, staff, and our neighbors, the 
Tobacco-Free Initiative is still in the process of assessing the 
level of support for creating a tobacco-free campus and the 
impacts it would have on both the Tufts community and 
the surrounding Medford/Somerville neighborhoods.  It is 
important that before any policy changes are made, students, 
faculty, staff, and all other stakeholders are educated about 
why a tobacco-free campus is beneficial in the first place and 
what implications this policy might have for life at Tufts.

Going tobacco-free not only has environmental but also 
social advantages on a university campus. Discarded ciga-
rette butts are unsightly and disrupt the natural beauty of the 
Tufts campus. Tufts Facilities puts much unnecessary time 
into cleaning up these littered butts in an attempt to keep the 
campus clean, but it would be easier and more cost-effective 
if they did not have to do so in the first place. One of the most 

common complaints among non-smoking students regard-
ing tobacco use on campus is not that they disagree with the 
fact that students should be allowed to smoke on campus but 
that they are annoyed with where people generally congre-
gate to smoke. Despite the current policy that states no one is 
allowed to smoke within twenty-five feet of a university build-
ing, this rule is often violated, especially around high-traffic 
locations such as Tisch Library, the Fletcher School, and the 
dining halls. This results in clouds of smoke forming outside 
commonly frequented buildings and gives students no other 
option but to walk through the smoke. A more recently stud-
ied effect of smoking looks into third hand smoke, which is 
the residual contamination from tobacco smoke that lingers 
and sticks to surfaces long after the smoke has dissipated. 
Smoke and tobacco toxins can remain in clothing and on 
other surfaces for days, or even weeks. More severe than just 
the smell, nicotine residue can react with the environment 

to create harmful carcinogens 
that are especially dangerous 
when inhaled or accidentally 
ingested.3

According to an article 
published in the American 
Journal of Public Health, only 
10 percent of smokers started 
smoking after age 21.4 Since 
the current smoking rate in 
the U.S. is about 20 percent of 
the entire population, we can 

determine that the probability of someone who has never 
smoked before age 21 to start smoking after age 21 is only 2 
percent. This is why, in the past few years, efforts to make col-
lege campuses tobacco-free have increased dramatically. As 
of October 2014, at least 1,477 campuses across the country 
have gone smoke-free, of which 975 are 100% tobacco-free.1

Many of Tufts’ peer institutions have drastically reduced 
smoking on their campuses by enacting either a smoke-free 
or a tobacco-free policy. For example, Northeastern Univer-
sity successfully implemented a smoke-free policy in 2013. 
Their committee, co-chaired by Bouvé College of Health 
Sciences Dean Terry Fulmer and Director of the Institute on 
Urban Health Research, John Auerbach, worked with North-
eastern’s administration to create a comprehensive policy 
and implementation plan. Their effort was a great success, 
and proved that reducing tobacco smoke in big cities like 
Boston can be done. Members from the Tufts Tobacco-Free 
Initiative have been in communication with members of 
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“Our Boston campus and Tufts 
Medical Center have already 
gone tobacco-free, following 

almost a thousand other 
colleges across America.”
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implications of a tobacco-free campus through surveys and 
forums. A committee of students, faculty, and administrators 
from various sectors of the Tufts community will be formed 
and will work together to draft a fair and attainable policy 
for Tufts. The Initiative will collaborate with Health Services 
to establish smoking cessation services, including free nico-
tine patches and gum, as well as counseling and support from 
health professionals. Other stakeholders include the faculty 
and staff who smoke and anyone who would play a role in 
enforcing the new policy. The initiative will involve these 
stakeholders by working closely with Human Resources and 
members of the Tufts University Police Department to create 
a policy that keeps everyone’s interests in mind and to foster 
a healthier campus and the greater Medford/Somerville area.

Tufts Tobacco-Free Initiative is a student-run group 
working to promote a healthier Tufts campus through educa-
tion and policy. Our goal is to implement comprehensive and 
attainable policy on the Tufts undergraduate campus with 
regards to smoking and tobacco use in order to improve the 
health and strength of the community on the Tufts under-
graduate campus.  The Tufts Tobacco-Free Initiative meets 
every Monday at 9:30 am. If you would like to get involved 
or learn more about the Initiative, please feel free to contact 
tobaccofreetufts@gmail.com or join our Facebook group at 
Tufts Tobacco-Free Initiative.

Northeastern’s smoke-free group in an effort to emulate their 
successful movement. 

What would it mean to the Tufts community for the 
Medford/Somerville campus to enact a tobacco-free policy? 
Making the Medford/Somerville campus tobacco-free would 
prohibit the use of tobacco products, including but not lim-
ited to cigarettes, e-cigarettes, cigars, pipe tobacco, and hoo-
kahs, on all Tufts-owned property. This would include build-
ings, quads, and fields, but would not include streets owned 
by the towns of Medford or Somerville. 

Considering the fact that Tufts has previous experience 
making a tobacco-free policy with the Boston campus (Tufts’ 
Boston campus, along with Tufts Medical Center, became 
tobacco-free in 2012), making the Medford/Somerville cam-
pus tobacco-free is feasible. The prevalence of smoking at 
Tufts is quite low. According to the Spring 2013 Tufts Uni-
versity Institutional Data Report, only 2 percent of students 
smoke daily, 72 percent of males and 74 percent of females 
have never used cigarettes, and 18 percent of Tufts stu-
dents have smoked, but not within the last 30 days.5 Mak-
ing Tufts University property tobacco-free is something that 
has already been strongly considered. It makes sense that the 
Tufts Medford/Somerville campus should follow in the foot-
steps of its other campuses.

When analyzing the effectiveness of a tobacco-free policy 
at Tufts, it is important to keep in mind the stakeholders in 
such an effort. The two obvious stakeholder groups are smok-
ers and nonsmokers. First and foremost are the individuals 
who smoke, as they will be most affected by the implementa-
tion of a tobacco-free policy.  Everyone has the right to pos-
sess and use tobacco products within the legal bounds. That 
being said, non-smokers have the right to not be exposed and 
affected by second and third hand smoke. These two con-
flicting rights are difficult to protect, since allowing 
people the right to smoke can compromise the right 
to health. It is this conflict that drives the tobacco-
free initiative. The goal of this initiative is not to 
punish smokers or violate their rights, but to 
encourage and promote health on cam-
pus. Before drafting a policy, the Tufts 
Tobacco-Free Initiative will conduct 
extensive research regarding student, 
faculty, and staff opinions about the 

References for this article can be found at 
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COMMENTARY

Psychopathy in School Shootings: 
How Bullying Can Turn Deadly
Olivia DelloStritto

INTRODUCTION

Since the very publicized Sandy Hook shooting in 
December 2012, there have been 86 school shootings in the 
United States.1 In 2014 alone, there have been nearly 50 iso-
lated incidents of school shootings.1 Not all of these cases 
have involved adolescent gunmen, but school violence and 
gun access have been increasingly controversial topics in the 
US over the years. Schools now actively prepare for shoot-
ings in orientations. Security guards or campus police are 
staples at U.S. public schools in addition to metal detectors 
at entrances. School has changed from a safe environment for 
students to learn and grow to a highly regulated space of con-
stant worry and concern from parents and administrators. 
However, schools should be focusing on the root of many of 
these shootings – depression, isolation, and bullying. 

Many young school shooters have been found to be vic-
tims of severe bullying or general isolation. This victimiza-
tion has unfortunately turned the 
victim into an offender as multiple 
cases have shown that shooters plan 
their attack to plot revenge on their 
former abusers.2 Instead of focus-
ing on having increased security 
and police presence on campuses, 
schools should be increasing their 
counseling services in order to rec-
ognize alarming depressive or iso-
lating behaviors from students and 
offer mental health services. The United States needs to real-
ize that it does not have a gun problem; it has a mental health 
problem.

ANALYSIS OF SCHOOL SHOOTERS

Much research has been done about the backgrounds of 
adolescent school shooters. The media has portrayed them 
as loners turned killers; however, most teen shooters have 
one thing in common – they were either bullied or isolated 
socially. Peer rejection is highly correlated with depres-
sion and antisocial behaviors.3 Studies have shown that the 
majority of school shooters were either bullied or felt other-
wise marginalized or rejected by their peers.3 Bullying itself 
is cyclical. Victims turn into offenders and bullying can also 
lead to aggressive and violence-related behaviors in victims.4 

Clearly, this aggression escalates into bringing a gun to school 
with the intent to kill or cause harm on others or oneself. 

The most shocking part of the analysis of a school shooter 
is not their violent outburst, but statistics from a study done 
by the Secret Service. Of the school shooters analyzed, 78 

percent had suicidal ideations but did not receive mental 
health services and 68 percent had histories of significant 
depression and were also not receiving counseling or treat-
ment.5 Why are these adolescents not receiving adequate 
mental health treatment? While there are issues with how 
easily adolescents are acquiring guns and weapons either 
themselves or from lax and unsafe storage by their parents, 
there is very much a mental health problem in the United 
States.5 Adolescents are not receiving proper treatment that 
could have prevented their depression and other anxieties 
from progressing to homicidal behaviors.

THEORETICAL FRAMEWORKS AND PERSPECTIVES OF 
SCHOOL SHOOTERS

The stress and coping paradigm best represents the com-
plexity of a school shooter or someone at risk to potentially 
become a school shooter. There are many stresses in an ado-

lescent’s life – starting a new school, 
grades and homework, fitting in 
and making friends, bullying and 
isolation, or other issues at home 
and with family. These stresses 
can be alleviated with healthy and 
positive resources like a good peer 
group and social support. How-
ever, most school shooters are 
isolated socially - they have lower 
self-esteem and lack that comfort-

ing presence of a friend group.2 Without this coping resource, 
their coping process is also likely missing a focus to prob-
lem solve and manage emotions effectively. School shooters 
who have been bullied tend to have externalizing behav-
iors of aggression and violence and internalizing behaviors 
of depressive tendencies and anxiety.4 This internalization 
could have been avoided with better social supports or other 
resources like counseling services or close relationships with 
one’s family. All of the stresses and lack of coping resources 
and processes lead to these negative and violent outcomes 
that can culminate in a school shooting.

This issue can also be viewed from a family systems per-
spective. There are a lot of players in an adolescent’s life, 
starting from the family. If an adolescent is being bullied or 
is isolated, family members should notice. How can bully-
ing or depressive and even suicidal ideations remain unseen? 
Another study showed that 75 percent of a sample of school 
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most school shooters had some form of bullying, teasing, or 
some sort of social rejection and isolation, identifying these 
warning signs and counteracting them is essential. Some 
schools have peer mentor groups that allow students to meet 
older students and have a role model that they can confide in 
over the years. Their mentor could help them with any social 
problems they may be having among other things.

 Additionally, guidance counselors and teachers should 
note when they see a student who is very isolated or with-
drawn.  A study showed that a Social Skills Group Interven-
tion program was designed for victims of bullying to help 
enhance their qualities of relationships with their peers. 

The students left the program with 
higher self-esteem and seemed more 
sociable.4 If faculty or administra-
tors created these social skill groups 
or programs, it could be vital to a 
student’s confidence. Referring at 
risk and withdrawn students to the 
program could help students make 
friends and gain a key support sys-
tem at school. Counseling should 
also be available from a school psy-
chologist in a confidential setting so 
that students who may be victims 

of bullying and are feeling depressed and even suicidal have 
an outlet to talk to and ease their anxiety. Untreated depres-
sion from bullying is not something to take lightly, and giving 
students free and confidential access to services may remove 
some of the stigma attached. 
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shooters had either thoughts of suicide or attempted suicide 
before their attack.3 Parents have a unique vantage point and 
can notice some warning signs. The family system can expand 
to teachers and other professionals like doctors or guidance 
counselors, who could notice bullying or social rejection at 
school. Working together and consulting with the student’s 
parents, better resources and tools could be made available to 
get the student the proper care he or she needs. 

CULTURAL AND ETHICAL IMPLICATIONS

The striking aspect of school shootings worldwide is that 
for some reason, cross-culturally they only remain a huge 
problem in the United States. No 
other country has nearly as many 
school shootings per year as the 
U.S.1 Culturally, this is telling. What 
about the United States causes it to 
have more school shootings per year 
than every other country combined? 
People have cited violent television 
shows, movies, and video games as 
exposures to violence at young ages. 
Others have argued that gun con-
trol is too lax and children have far 
too much access to deadly weapons. 
Some have even said that the media sensationalizes school 
shooters and gives them so much publicity that isolated teens 
seek that infamy to be remembered. While all of these reasons 
may be true and contribute to the problem, another answer 
lies in the United States’ perception of mental illness.

Mental illness is not something unique to the United 
States; however, the problem is within its mental healthcare 
system. There is a stigma attached to going to counseling, 
especially for adolescents who just want to fit in and do not 
want to be seen as different.5 The mental health system is 
failing adolescents and failing their families. If students had 
access and were utilizing counseling services at schools to dis-
cuss issues with peers like bullying or depressive tendencies 
and suicidal ideations, the rates of school shootings would 
be much lower.  But ethically, how can that change? Students 
cannot be forced into counseling services or even taking them 
seriously. The stigma around mental illness must change in 
order for real progress to be made regarding school shootings. 
Perhaps more emphasis can be made in schools about ser-
vices available or mandatory meetings with counselors once 
or twice a term to check-in with students can be instituted. 
There needs to be more education about what mental illness 
is to relieve some of the stigma attached and encourage ado-
lescents to seek help when needed.

CURRENT IMPACT IN APPLIED CHILD DEVELOPMENT 
SETTING

School shootings have a major impact on child develop-
ment and obviously school systems. Entering school nowa-
days is almost like entering an airport with metal detectors 
and an intimidating police presence. Students should not 
be fearful to attend school, and neither should their parents. 
However, bullying is a problem that can be addressed. Since 

“What about the United 
States causes it to have 
more school shootings 

per year than every other 
country combined?”
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ORIGINAL ARTICLE

I. CONTEXTUALIZING LUNA MAYA 

a. History and Background
Established on August 25, 2004, Luna Maya Birth Cen-

ter and Midwifery Institute is celebrating nearly a decade of 
service provision to women and their families in San Cris-
tóbal de Las Casas in Chiapas, Mexico. In 2005, its first year 
providing maternal support, Luna Maya had seven births and 
75 prenatal appointments. Just one year later, their numbers 
nearly quadrupled, participating in 28 births and over 250 
prenatal appointments.1 In the years that followed, Luna 
Maya provided support for between 40 and 60 births each 
year, an average it has maintained through to the present.

As birth and prenatal appointments increased in volume, 
Luna Maya began to incorporate additional services that rep-
resented founder Cristina Alonso’s inclusive framework for 
maternal care: “it’s not just gyn[ecological] care, it’s every-
body else-care. It’s the ped[iatrician], the massage thera-
pist, and the child development program.”2 In addition to 
expanding beyond traditional midwifery services, Luna Maya 
broadened the very meaning of midwifery: “We see birth as 
the beginning of a whole bunch of processes about becoming 
aware of your body, of your system, of your relationship to 
your health.”2 From its inception, Alonso understood that the 
state of maternal services in Chiapas necessitated a woman-
focused, humanized intervention that employs the broadest 
meaning of women’s health.

Since the medical model of pregnancy and birth took 
hold in Mexico, women have been offered an increasingly 
narrow set of maternal health services, many of which are 
highly medicalized and often obstetrically violent. Respond-
ing to this environment of limited care options, Luna Maya 
has not only stressed the importance of holistic care, that 
addresses the psychosocial needs of its clients, but has also 

provided homeopathic healing as an alternative to the allo-
pathic framework of popular medical models of maternal 
care. Moreover, as will be explicated throughout, Luna Maya 
has created a model that understands that the individual is 
linked to and informed by her environment, which includes 
her family and community. 

Luna Maya’s model serves as both a response to the 
women’s and maternal health climate in which it emerged, as 
well as the culmination of its founder’s multifaceted career. 
Pivoting from clinical practitioner to public health expert, 
Alonso served as a consultant to Marie Stopes International, 
a leading provider of reproductive and sexual health services 
worldwide. Steeped in this work for over four years, Alonso 
gained an acute understanding of the health disparities fac-
ing women, especially low-income women, in the region of 
Southern Mexico. At the same time, international attention 
to issues of maternal mortality and health outcomes activated 
Southern Mexico around the maternal and public health cri-
sis, particularly the state of Chiapas. One of the most com-
prehensive responses came in the form of a statewide ini-
tiative funded by the John D. and Catherine T. MacArthur 
Foundation to reduce maternal mortality. Emerging as one 
organization among a network of four non-governmental 
organizations funded by this initiative, Luna Maya and the 
San Cristóbal Birth Center NGO were established, coupling 
care provision and community coordination from the outset.

 
b. Political Landscape

Central to the establishment of Luna Maya and its role 
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within the community of San Cristóbal is the notion of 
obstetric violence. While the concept of obstetric violence 
has always informed Luna Maya’s service provision, the actual 
term was introduced into the political landscape only seven 
years ago. The definition of obstetric violence emerged as a 
specific form of gender-based violence and has come to sig-
nify the physical and psychological, direct and indirect, vio-
lence committed against women in the fields of reproductive 
and maternal health. Introduced as a legal term in Venezuela, 
and utilized primarily throughout Latin America, obstetric 
violence encompasses all acts and omissions by medical per-
sonnel that dehumanize women and deny them autonomy in 
matters of health.3

For Luna Maya, obstetric violence broadens the conver-
sation regarding Maternal Mortality in Mexico to include a 
human rights perspective: “It goes beyond maternal mortal-
ity,” Alonso claims so “that birth is not just about surviving 
it.”2 The addition of “violence” into the lexicon of Maternal 
Mortality shifts the onus from patients to care providers; “It 
stops blaming the woman and it holds the system responsible 
for a whole series of rituals and acts that are causing women 
to have substandard and non-evidence-based care in hospi-
tals.”2 Luna Maya has always embraced a politicized stance 
that not only condemns this substandard and violent care, but 
also provides humanized care as the intervention.

While the effects of obstetric violence vary among indi-
viduals and are often difficult to capture, the impact of mater-
nal mortality on families, communities, and the health of a 
country has historically been a critical public health measure-
ment. Particularly for women in developing countries and 
women who are low-income and marginalized, the maternal 
mortality ratio, or MMR, remains dangerously high. Inciting 
public health discourses on regional and international scales, 
MMR now ranks as one of the World Health Organization’s 
top global priorities known as the Millennium Development 
Goals (MDG). While global scrutiny of national ratios over 
the past two decades has meant a significant decline in MMR, 
maternal mortality remains a compelling public health con-
cern: in 2013 alone, 289,000 women died during and follow-
ing pregnancy and childbirth.4

While it varies widely across all 31 states and the Federal 
District, Mexico’s national MMR remains high and will, by 
all predictions, fail to achieve its goal by 2015. Recently, more 
accurate tools for reporting maternal deaths indicate that 
Mexico had underreported its MMR for years, establishing 
a false baseline from which rather unattainable goals were 
set in coordination with the World Health Organization.5 
Yet even after controlling for such an unfair setback, Mexico 
consistently records a higher MMR than other countries with 
comparable economic indicators.6 Unsurprisingly, high num-
bers of maternal deaths occur in regions where the poorest 
women are concentrated, especially those without insurance 
coverage.7

While a nation’s economy serves as a significant predic-
tor of maternal health, maternal mortality is what evaluators 
Gay and Billings have deemed, “a fundamental indicator of 
social development and health in a country.”7 As a matter of 
both public health and social justice, maternal health (or lack 

KEY TERMS: 

Holistic Care - Although there are many implications, this 
term refers to the treatment of the individual as a whole, 
rather than solely focusing on the clinical reason for the 
client’s visit. Luna Maya integrates physical, mental, spiri-
tual, emotional, and social health into each provider-client 
interaction.

Core Services - This term refers to those services deemed 
essential to Luna Maya’s model of care, such as: midwifery 
care (prenatal, labor, childbirth, postpartum); gyneco-
logical and reproductive care; pediatric care; and child 
development.

Auxiliary Services - This term refers to those supplemen-
tary services that are critical to the Luna Maya model of 
care, but may fluctuate or rotate depending on the avail-
ability of providers and the demand from service users, such 
as: cranial sacral therapy, physical therapy, emotional free-
dom technique (EFT), Bach flowers, yoga (adult and child), 
rotating educational workshops, and doula support.

Femifocal - This term is used to indicate an approach that 
is women-centered, encompassing all those who identify as 
women, regardless of their relationship to having children. 
This is a way to broaden and reframe approaches that are 
historically matrifocal, therefore solely focusing on mother-
hood and women who choose or assume the role of mother.

Family Care - Embedded in the phrase “femifocal fam-
ily care,” family care refers to the approach of Luna Maya 
providers to include those who the primary client deems 
members of her family, in service provision and decision-
making. Moreover, Luna Maya extends this approach to 
also include providing pediatric care and auxiliary services 
for the family.

Midwifery Model of Care - What we refer to as a mid-
wifery model of care, in comparison to the medical model 
of care, is a model that treats pregnancy, labor, and birth 
as a “normal” physiologic process that typically results in 
healthy outcomes. This model tends to focus on the indi-
vidualized needs and experiences of its clients rather than 
routine or standardized procedures. 

Medical Model of Care - Used in comparison to the mid-
wifery model of care, the medical model of care, in relation-
ship to pregnancy, labor, and birth often involves standard-
ized procedures, tests, diagnoses, treatments, and interven-
tions for each client. Although life-saving interventions are 
available through the medical model, due to matters of 
training, institutional expectations, and liability, the medi-
cal model has been critiqued for its use of unnecessary inter-
ventions during low-risk pregnancies and labors.
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thereof) in a country often reflects other health inequities.7 
Because the health of the woman is both symbolically and lit-
erally emblematic of the health of her context, Luna Maya has 
created a woman-centered and family-situated model of care.

Critical to the understanding and reduction of MMR is 
the role of education, which often serves as a proxy for wom-
en’s access to health services and information. In their evalu-
ation of the MacArthur funded interventions across Mexico, 
Gay and Billings concluded the most effective ways to reduce 
maternal mortality.7 Stressing the significance of education, 
they called for an increase in community knowledge about 
what services exist, including emergency obstetrics and safe 
abortion, and how to access them. Additionally, they high-
lighted the need for educational transformation, for those 
providing care, through “instituting a midwifery model of 
care; improving quality of care; and continuing to report and 
analyze causes of maternal deaths.”7

 Highly informed by this inter-
national and regional context, Luna 
Maya’s founding vision outlined the 
ways in which it would adopt an evi-
dence-based midwifery model of care 
in an effort to alleviate this burden 
on the local level. Globally, there are 
six leading causes of maternal deaths, 
including: pre/eclampsia, septic 
shock, hemorrhage, embolism, neo-
plasm, and abortion--most of which 
can be largely prevented by adequate 
prenatal, labor, and postpartum 
care from skilled birth attendants.4, 

8, 9 This evidence contributes to the 
conversation of maternal health and 
women’s health at large in two mean-
ingful ways. First, it links maternal 
outcomes to long-term care, signal-
ing the significance of continuity 
and prevention rather than isolated 
services and intervention. Second, adequate prenatal care 
requires the involvement and accountability of skilled provid-
ers to increase both access and quality of maternal services. 
Luna Maya’s model of care, as evidenced throughout, is in 
conversation with each of these tenets, offering a continuum 
of women’s and maternal health services in a community set-
ting of which it is an integral part.

II. CREATING A FEMIFOCAL FAMILY CARE MODEL: BEYOND 
FULL SPECTRUM

a. Femifocality
Matrifocal, a term used to describe matrilineal commu-

nities and mother-centered political and cultural structures, 
necessarily hinges on the figure of the woman. The use of 
this term has extended beyond these initial fields and forums, 
becoming one that is used to describe kinds of ideologies 
relating to and guiding health care service and delivery. While 
this represents positive development in terms of the incorpo-
ration of a women-specific discourse, there is still the need for 

further development of the related concepts and phrases used 
to represent these philosophies. The most notable shortcom-
ing is that the term does not represent all women; namely, it 
excludes all those who fall outside of the parameters of moth-
erhood, no matter what the reason. Many health care services 
globally are geared specifically towards mothers, thereby 
excluding women who are not mothers. While the matrifocal 
movement has covered important ground in the way that it 
has created a politically palatable way to move the discursive 
focus towards women and away from a legacy of male-cen-
tricity, there is still the need to broaden the focus to explic-
itly include all women. Therefore, in order to acknowledge 
motherhood as one option among many that are presented 
to women, we suggest the use of the term femifocal, thereby 
encompassing all those who identify as women regardless of 
their relationship to having children.

To date in the literature, the 
term femifocal has been used 
sparsely. When used, however, 
it has been ascribed to certain 
types of women-led kinship 
structures and household pat-
terns that move beyond the 
strict relationship of a mother 
to her child.10 Specifically, femi-
focal is harnessed as a term that 
describes the transition in kin 
roles that occurred as the men 
of homes began to adopt more 
migratory work patterns, leaving 
the home in full care of a female. 
This specific shift to femifocality 
happened through shared expe-
riences and hardships most reg-
ularly between sisters. Alber and 
Thelen suggest that “social prac-
tices and changing household 
patterns reconfigure kin, gen-

der, and generational patterns.”10 In a similar vein, through 
invoking the term femifocal in regards to conceptualizations 
of health care services and delivery, we are recognizing that 
there is a multiplicity of experience for women that must be 
acknowledged and embraced.

Use of this term provides an opening to create and name 
a new type of care, one that is not overdetermined in public 
health dialogues and one that moves the current discourse of 
women, maternal, child, and family health care far beyond 
where it is now. Femifocal can be understood as a mindset, 
which can then inform policy and behavior. When we talk 
about femifocal care, we specifically are referring to how 
this mindset or lens is applied in terms of policy and best-
practices development in the fields of medical and health care 
services and provision methods. Femifocal recognizes that a 
woman is at the center of her own social, political and cul-
tural ecology. This includes women and girls who are moth-
ers, have been mothers, those who have never been mothers, 
those who hope to become mothers, those who intend to 
never become mothers, and all girls and women who define 

“Through invoking the 
term femifocal in regards to 

conceptualizations of 
health care services and 

delivery, we are recognizing 
that there is a multiplicity 
of experience for women 

that must be acknowledged 
and embraced.”
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their own category of relating to their experience as women. 
Femifocal care is humanized. It views a woman as containing 
many spheres of experience and existence, rather than solely 
as a biological machine that needs medical attention. 

Similarly, femifocal care understands that humans are 
nested within larger contexts that can be positive and nega-
tive, often comprised of loved ones, family, friends, commu-
nity, culture, political structures, built environment and nat-
ural geography. Femifocal care works with a woman within 
these multiplicitous contexts. Femifocal care works with a 
woman across and throughout her life-course, realizing that 
she is accumulating experiences and history as she grows and 
develops. The ability to understand the woman in many of 
her changes throughout her life-course is enabled by the fact 
that ideally she is seen by the same provider the whole time, 
thereby infusing the traditional patient/provider dynamic 
with more relational and temporally consistent elements. All 
femifocal care is rooted in a woman’s desire to participate 
(with her informed consent) in the treatment and care, as 
well as on her elucidation of what her unique health goals are. 
Femifocal care is women-centered and individually driven.

A similar phrase that encompasses some of these same 
guiding principles is full spectrum. Particularly within main-
stream media and discourse in the United States,11 this term 
is often seen as synonymous with abortion provision and 
abortion care, rather than simply inclusive of this particu-
lar service, in addition to countless other services within 
women’s health care. Because of this conflation, the phrase 
full spectrum has become highly contested to the extent that 
has caused a great deal of fracturing both in terms of what it 
means and how it is applied in policy and practice. Having 
become so laden with political agendas relating to abortion, 
the application of the term full spectrum is rendered unsafe 
and irrelevant in a cultural and political setting wherein abor-
tion is almost entirely illegal. There is, therefore, further need 
for the development and use of a term that is depoliticized. 
This depoliticized option can open the conversation about 
women’s, maternal, child and family health care needs. Herein 
is a primary impetus for the development of the term femifo-
cal. Providing abortion care alongside labor and birth services 
is not a new concept. As Levi, James, and Taylor points out, 
“the relationship of midwifery to abortion care spans many 
centuries, being that women’s reproductive needs have always 
included termination of unwanted pregnancy, whether or not 
sanctioned.”12

As unsafe abortions and related complications are the 
fourth leading cause for maternal mortality, it seems to be 
an important time for reconsidering the separation of ser-
vice provision. Femifocal care encompasses the spectrum of 
experiences. As the political debates around these issues have 
had the effect of contributing to policy and practice-level 
stalemates, the introduction of a depoliticized with explicit 
attention paid to its conceptual formulation and cultivation 
holds promise for allowing the conversation to make head-
way. Holding the femifocal principles at the fore promises to 
create movement with women, in all of their forms and for 
all of their various health goals, solidly at the center of the 
discourse.

 b. Integrating Family Care    
The unique pairing of the terms femifocal and family 

care brings forward an innovative combined meaning. In a 
model that promotes femifocal family care, women are at the 
center of if, when, and how family is defined. Specifically for 
care provision, the introduction and use of these paired terms 
serves two distinct purposes. The first is that it situates the 
woman at the center of a host of services that are typically 
seen as outside of the realm of maternal and sexual health 
services. It extends these services to the woman’s family. 
Examples include services such as pediatric care, child devel-
opment consultations, partner counseling, and other holistic 
services that aim to empower and strengthen the individual, 
thereby positively affecting her family and social ecology (i.e. 
her relationships and/or her family structure). This extension 
of services is intended to cover much of a family’s care along 
the course of its (often nonlinear) development. It includes 
core service provision to the woman and her children along 
their life-course, while providing auxiliary services to her 
partners. We therefore argue that femifocal family care as a 
term encompasses a spectrum of potential services and health 
goals while also existing across and along a time continuum. 

Femifocal family care takes into account the woman as 
she is situated within her family, as she defines it. The second 
purpose is to establish the model of care as distinct, both dis-
cursively and in praxis, from the popular concept of full spec-
trum reproductive health: a phrase that has been made popu-
lar in contemporary discourses regarding reproductive justice 
and models of maternal and sexual healthcare. Full spectrum 
signifies that if a woman is to be empowered through mater-
nal and sexual health decision-making processes, there must 
be a bridge in services. In other words, it benefits the woman 
for a full spectrum of services to be offered, including, but 
not limited to, both termination and birth care. Avoiding the 
immediate association of the term full spectrum with the 
provision of abortion services proves invaluable to the con-
tinuation of an open dialogue regarding these public health 
services, especially in a political climate where many services 
have been criminalized and made in accessible.

Beyond the continuum of services provided, Luna Maya 
remains innovative in its delivery of services to the entire 
family, starting with the woman. As Alonso notes, Luna Maya 
is the only birth center in Mexico that provides gynecologi-
cal care and abortion care in addition to its more traditional 
midwifery services.2 Implicit in her vision is the notion that 
“health doesn’t only occur when you have a baby. And that 
your relationship with a midwife continues after that.”2 Kate 
Hart Waters, Luna Maya’s Psychotherapist highlights how this 
continuity functions within the primary client relationship 
and integrates her family:

There’s a range of family activities and educational activi-
ties...early childhood activities, birth preparation courses 
that bring in the communities so you can also meet a com-
munity of your peers locally, so there are plenty of oppor-
tunities for greater interaction with other women, other 
moms, and families. 
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III. ESTABLISHING PRINCIPLES OF FEMIFOCAL FAMILY 
CARE 

As outlined in Section B: Luna Maya Vision and Mis-
sion, Luna Maya’s founding vision from which its unique 
model and principles of care have emerged is as follows: 
“to achieve safe motherhood through the empowerment of 
women.”1 As a birth center and midwifery institute, Luna 
Maya makes a commitment, both discursively and in practice, 
to the achievement of safe motherhood. Here, “safe” signifies 
access, information, and adequate care, but it also hinges on 
“the empowerment of women.” Divergent in meaning from 
its medical use, this definition of safety allows for the clients’ 
feelings that emerge from a multiplicity of orthodoxy, values, 
intentions, community recommendations, histories, and tra-
ditions.13 In order for the experience of motherhood to be 
considered safe, the vision of Luna Maya understands that 
it must first be presented as an option--as one iteration of 
womanhood. This reflects two decades of defining reproduc-
tive health across the globe as that which, “implies that people 
are able to have a satisfying and safe sex life and that they have 
the capacity to reproduce and the freedom to decide if, when, 
and how often to do so.”14  The notion of being matrifocal 
in the provision of reproductive health care is contingent on 
first being femifocal. 

After years of training and service provision in Latin Amer-
ica and the United States, Cristina Alonso created a space that 
provides a spectrum of supports, all of which center around 
women. Luna Maya Birth Center has always moved beyond 
its nominal constraints to provide a continuum of care, 
which recognizes birth as a key experience among a woman’s 
other life experiences and one that is integrated within the 
lives of women and their families. Alonso describes birth as 
unique, yet connected to a host of processes in “becoming 
aware of your body, of your system, of your relationship to 
your health;” unlike other birth center models of care that are 
“focused on the birth as the culminating event,” Luna Maya’s 
principles support a model of care that recognizes the many 
reasons women seek the care of a midwife.2

The template of the midwifery model of care, as it has 
been implemented in birth centers, globally, establishes and 
operates within certain guiding principles. Although Luna 
Maya has applied this midwifery model through the specific 
lens of femifocal family care, its principles reflect the knowl-
edge and experiences of the international midwife commu-
nity. Luna Maya’s guiding principles hold true to the midwife 
tradition of working within and for the community,15, 16  while 
incorporating effective and evidence-based practices from 
various iterations of the midwifery model of care. 

a. Luna Maya’s Guiding Principles 
1. Femifocal care: As a space dedicated to the empower-

ment of women, Luna Maya and its providers are committed 
to delivering femifocal care. As explicated in Section C: Creat-
ing a Femifocal Family Care Model, femifocal necessarily pre-
cedes matrifocality in that through a women-centered model 
of care, women can ideally choose if, when, and how to enter 
motherhood. As outlined in the coauthored piece “Invest-
ing in Midwives,” by the United Nation’s Population Fund 

(UNFPA) and the International Confederation of Midwives 
(ICM), the absence or lack of gender sensitivity in tandem 
with a lack of women’s empowerment has a direct impact on 
access to healthcare.17

2. Humanized care: Embedded in the very mission of 
Luna Maya is access to a humanized birth and birth experi-
ence. The significance of this term for Luna Maya and for the 
world of midwifery is its resistance to an all too dehumanized 
medical model for pregnancy and birth. Instead midwifery 
models attempt to reintroduce the more emotional and 
“human” aspects of the birth experience. Over the past two 
decades, this term holds international relevance as access to 
safe maternal, reproductive, and sexual care, have increasingly 
been framed as human rights. Moreover, a lack of humanized 
care has been increasingly framed as obstetric violence, which 
has garnered a much needed focus on physical abuse in addi-
tion to non-physical mistreatment, negligence, and humili-
ation, which have historically only been made visible in the 
most extreme cases.18, 2 “Humanized care” has been included 
as a central tenet of service provision because this concept 
gestures to a human rights discourse that condemns obstetric 
violence while creating space for a more human client-pro-
vider relationship.

3. Holistic care: Considering all aspects of a client’s health, 
Luna Maya delivers holistic care that weaves physical, mental, 
spiritual, emotional, and social health into each provider-cli-
ent interaction. Taking from the WHO definition of repro-
ductive health, Luna Maya sees health as inclusive of physical, 
mental and social well-being and not merely the absence of 
disease, particularly relating to matters of reproductive and 
maternal health, but extending to all aspects of the individ-
ual’s health.19

4. Integrated care: Not only is the care for each individual 
client holistic in philosophy, but holistic in the sense that she 
is nested within her context and understood as a part of her 
social, ecological, political, and familial environment. Mid-
wives have long promoted the broader meaning of health 
wherein women, men, and the family seek their advice on 
a range of health issues, including family planning and care 
of young children, nutrition, general healthcare, and sexual 
health.21

5. Women’s healthcare across the life-course: Luna Maya 
cannot and does not aim to provide all types of care across the 
life-course. It acknowledges, however, that the medical system 
increasingly delineates health services for adults and, in turn, 
seeks to mediate this. By providing care for the life-course 
within the realm of women’s health, this model contributes 
to an increased sense of holism in the client. It acknowledges 
that sexual, reproductive, gynecological, and maternal are 
often inextricably linked for the client. Referred to often as 
“full spectrum” care, recognizing and providing a continuum 
of reproductive services provides deep and long lasting health 
and psychological benefits to the clients receiving services. 
Situating this contemporary term in its historical context, 



 Fall 2014 • Volume 14, Issue I⏐  TuftScope 27

Levi et al. elucidate the linguistic constraints, from which 
Luna Maya move beyond: “Midwifery has been inextricably 
tied to reproductive health care since its inception. Reproduc-
tive health care does, however, extend the role of midwives 
beyond that for which we are most recognized: childbirth.”12

6. Continuity of care and care-provider: This guiding 
tenet is shared almost universally with self-identified mid-
wifery models of care. The continuity of care provision signi-
fies for most birth centers that the client receives care from 
the same provider or team of providers from the first prenatal 
appointment to the last postpartum visit.21, 22 Expanding on 
this theme, Luna Maya defines continuity of care to include 
all reproductive, family planning, gynecological, birth-
related, pediatric, and alternative healing services. Seen as a 
principle that is inherently resistant to the medical model, the 
midwife-client relationship is rooted in intimacy and longev-
ity where the midwife can potentially provide all functions 
within sexual and maternal health.13

7. Informed, consent-based care: A nearly universal prin-
ciple in midwifery models, informed, consent-based care 
stands in opposition to medical models that have historically 
failed to inform clients of their options for care. Similar to 
psychological abuse, lack of information and a lack of respect 
for women´s decisions are often underreported and invisibi-
lized as Obstetric Violence. Luna Maya set out to prioritize 
information and consent, highlighting the client’s right to 
make informed decisions about her body and the right to 
choose that which is necessary to ensure her well-being.1

8. Client-directed care: In every aspect of service provi-
sion, the clients of Luna Maya have the capacity to guide their 
own care. While midwives and other providers have obvious 
limitations to the type of care they can provide, Luna Maya’s 
team prioritizes the client’s right to access information and 
to choose from a host of options. Choices include: what care 
they receive, how it is received, and who is included in the 
decision and provision. With regard to prenatal care, the cli-
ent, once informed of her options, creates a birth plan along 
with her midwife that outlines both her ideal plan of care 
and her plan, in the event of an emergency. Giving clients the 
opportunity to conceive of a “Plan B,” if additional obstetric 
care or transport is needed long in advance, allows for clients 
to research their options, ask questions, and take time and 
space to consult with their partners, family, or community. 
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EDITORIAL

Eradication of the Ebola Outbreak Lies in 
Socioeconomics, Not Pharmaceuticals
 Shudee Wu

On December 26, 2013 in the small town Meliandou in 
rural Guinea, a two year old boy fell ill. He developed a fever, 
vomited, and hemorrhaged for two days before he died.1 
Since this first casualty, an unprecedented Ebola epidemic has 
spread throughout much of Western Africa. As of September 
30, 2014, it has sickened 7,470 people and killed 3,431 in five 
different countries.2 Such an outbreak of the disease, how-
ever, is not new. Since its identification nearly forty years ago 
in Zaire (now the Democratic Republic of Congo), isolated 
outbreaks of Ebola have affected many under-developed 
regions of the African continent; however, none have been as 
serious nor as widespread 
as the current epidemic.3 
While rampant and 
destructive in West Africa, 
to the developed world 
the outbreak was more a 
reminder of the dangers 
of disease in a fully con-
nected world. Just one pas-
senger on a plane could set 
the stage for a global outbreak of Ebola --a high fatality rate 
disease with neither an approved vaccine, nor an approved 
course of treatment. 

Such fears have guided the response by the global com-
munity towards the outbreak in West Africa. Despite the low 
probability of the spread of Ebola in developed nations, these 
countries have focused on preventative measures, like airport 
screening and travel restrictions.4 The World Health Orga-
nization has also classified the current outbreak as a Public 
Health Emergency of International Concern. Moreover, bio-
pharmaceutical companies have worked to produce experi-
mental drug therapy.5 Such actions however reflect a failure 
by the international community to fully understand and cor-
rectly address the ongoing health emergency. The ultimate 
tragedy of such an outbreak is reflected through a continued 
attempt to limit the scale of the outbreak by the international 
community.  In other words, there have been attempts to 
isolate Ebola within a region, in this case West Africa, rather 
than ending the actual outbreak. Doctor and anthropologist 
Dr. Paul Farmer stated to the Washington Post, “[the Ebola 
outbreak] isn’t a natural disaster. [It] is the terrorism of pov-
erty”.6 Such sentiment reflects the fact that diseases like Ebola 
are not in fact inevitable results of nature, but consequences 
of perpetual neglect and misunderstanding on the part of 
individual nations and the international community. 

The development of ZMapp, the experimental Ebola 
treatment reflects this idea. While the creation of the drug is a 
potentially effective individual treatment, it is not a practical 

solution to end the current epidemic. Highly scarce, and not 
yet widely tested, the few available doses of ZMapp were used 
to treat two U.S. aid workers flown back to the United States, 
and other priority patients not native to West Africa.7 While 
the development and use of ZMapp has brought up a variety 
of ethical issues, including the distribution of vaccines and 
the topic of global justice, ultimately, drug treatments, will 
not be the solution for the economically stagnant and socially 
unstable West Africa.  

Lacking any radical attempts at structural reform and 
developmental aid, the future of West Africa is bleak.8 The 

three countries at the 
center of the out-
break--Guinea, Sierra 
Leone, and Liberia-
-have recently faced 
civil instability, poor 
economic develop-
ment and often a 
nonexistent health 
systems.5 That com-

pounded with the current outbreak has threatened to break 
down social and civil order within the nations. In such an 
environment of disorder and confusion, there is a clear battle 
between the suggestions and rhetoric of the international 
community versus the actual implementation of actions and 
policy.

If the international community is to truly and compre-
hensively not only prevent Ebola from spreading, but also 
to end its rampant destruction upon Western Africa, the 
international community must critically examine its contin-
ued marginalization, economic suppression, and ignorance 
towards the developing world. The Ebola outbreak did not, 
as many have claimed, demonstrate the weak response to a 
disease outbreak from the international community. Rather, 
it has exposed the neglect and apathy the industrialized world 
has shown for the developing one. Ebola is not the first, nor 
will it be the last disease outbreak in underdeveloped regions 
of the world. In many cases before, the nature of the response 
has reflected the flawed prioritization of the international 
community. While research is especially important in these 
outbreaks, the HIV/AIDS pandemic reflects how, despite 
developments of anti-retroviral drugs and promising poten-
tial cures for HIV, the cost and the need for continuous medi-
cation mean no treatments are practical for the areas hardest 
hit and most vulnerable to the disease--in this case, those in 
Sub-Saharan Africa. 
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stagnant and socially unstable West 
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Ebola is a disease spread exclusively through contact 
with the bodily fluids of other infected humans, and not by 
air or by water.3 It would certainly be unrealistic then, to fear 
any potential expansive outbreak in industrialized nations. 
Rather, the dense urban areas of West Africa, and the lack 
of proper sanitation and public health systems promote an 
environment where people are forced to live close together, 
and raise their risk of contracting Ebola. While the coming 
months or years may eventually end the current Ebola out-
break, the continuance of the poor conditions in the region 
makes another outbreak of potentially worse diseases nearly 
inevitable. The end of Ebola will come through a serious and 
concentrated effort to no longer neglect the underserved pop-
ulation of impoverished urban West Africa; for this, a unified 
international response to rebuild the structural problems that 
have plagued the region is needed. In addressing the Ebola 
outbreak as the public health problem, serious considerations 
must be given to the social determinants of health or the soci-
etal factors that contribute to the spread of Ebola. The grim 
reality is that dangerous communicable diseases prevalent in 
impoverished regions are not simply factors, consequences, or 
side effects of underdevelopment; they are problems that exist 
within many levels of a perpetual cycle of poverty, disease and 
social disorder. 

As health professionals, economists, and statisticians proj-
ect ahead into the next few months and years, a daunting task 
lays ahead. The international community must not only end a 
seemingly unstoppable outbreak of a deadly and vicious dis-
ease, but it must also bring back West Africa from the brink 
of social collapse. In doing so, restoring its pre-Ebola status is 
not enough. The conditions in the region preceding Decem-
ber 2013 allowed for the outbreak of Ebola. The international 
community must not be content with the status quo and 
must rebuild the fundamental societal structures that have 
been delicately balancing a tottering civilization burdened by 
disorder, poverty, and violence. What the industrialized world 
is doing now is not only not enough, but almost completely 
ineffective as well. Quarantine, health checks, and develop-
ment of expensive drug therapy only serve to increasingly 
isolate West Africa, a region that has suffered because of such 
isolation perpetrated by select countries as well as an enforced 
and accepted silence by the international community. In the 
coming months and perhaps years, Ebola may come to pass. 
Yet, as its danger wanes in this outbreak, so will international 
attention; however, despite this, within these marginalized 
regions of the world not exclusively bound by the borders of 
the African continent, even deadlier diseases will inevitably 
arise. Only time will tell when the world and its prosperous 
members examine the fundamental and glaring inequality in 
wealth and health, and realize that the true threats to global 
health and security are products of the gaps in socioeconomic 
status and living environment. In the coming years, Ebola may 
join the growing list of endemic diseases along with malaria 
and HIV/AIDS to persist in West Africa, and for its people, 
there may not be an end in sight.   
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RESEARCH HIGHLIGHTS: 

Evidence Suggests That Recent Outbreak 
of Ebola Virus in the Democratic Republic 
of Congo Is Independent from West African 
Epidemic

Caroline Russell-Troutman

As international panic regarding the recent West African 
Ebola virus outbreak spreads, containment of the disease has 
become increasingly important. On August 24th, the World 
Health Organization confirmed yet another outbreak of Ebola 
in a city in the Democratic Republic of Congo (DRC), a coun-
try quite distant from the Western African nations where this 
year’s Ebola epidemic originated. A recent study published in 
the New England Journal of Medicine has investigated whether 
the recent DRC outbreak is the result of spillover from West 
Africa or if it is a new and independent outbreak. Researchers 
then further investigated the nature of the DRC outbreak (e.g. 
its rate of transmission, geographic distribution, etc.) compared 
to other African Ebola variants. 

Researchers collected blood samples from eight patients 
in the DRC outbreak region who were showing symptoms of 
Ebola. The participants gave their informed consent for this pro-
cedure. Samples were sent to the Institut National de Recherche 
Biomédicale in Kinshasa as well as the WHO reference center 
for viral hemorrhagic fever in order to analyze the virus via real-
time PCR. Results showed that Ebola species from the recent 
DRC outbreak is 99.2 percent related to Ebola from a 1995 out-
break in a nearby region of the country. Researchers have thus 
concluded that there is no epidemiological link between the 
DRC outbreak and the current West African outbreak; evidence 
strong suggests that the two outbreaks are distinct and inde-
pendent. Fortunately, this finding has led researchers to believe 
that the current DRC outbreak will run a similar course to past 
DRC Ebola outbreaks, which have typically had lower rates of 
spillover into neighboring nations and less aggressive transmis-
sion rates compared the current Ebola epidemic in West Africa. 
Past incidences of Ebola outbreak in the DRC have generally 
been brought under control within a few months, so researchers 
expect the current DRC outbreak to be much more easily con-
tained than the West African epidemic. 

This study raises questions about how best to control Ebola 
in West Africa and why the risk of widespread transmission is 
so much lower in the DRC and other countries in Equatorial 
Africa. Researchers noted that differences in population density, 
cultural norms, and response to epidemics between these two 
regions of Africa could account for some of the differences in 
Ebola risk. However, these potential explanations must be tested 
in future studies before researchers can propose a better course 
of action for controlling Ebola in West African nations.  
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Affordability, Accessibility, and Acceptability: 
Understanding the Socioeconomic 
Disparities in HPV Vaccination
Linda Jiang

Approximately 14 million people become infected by 
human papillomavirus (HPV) each year, making it the most 
common sexually transmitted infection in the United States.1 

While most cases are resolved on their own, certain strains 
of HPV are known to cause 70 percent of all cervical cancer 
cases and 90 percent of genital warts. The Food and Drug 
Administration (FDA) approved the first vaccine protecting 
against HPV in 2006, but coverage has remained low even 
after clinical trials have proven their safety and efficacy. The 
Advisory Committee on Immunization Practices (ACIP) 
has been recommending the vaccination for girls and boys 
ages 11 to 12 years old since 2007 and 2011 respectively, 
and catch-up vaccinations until the age of 26. Despite these 
recommendations, only 33 percent of girls and 6.8 percent 
of boys aged 13 to 17 have completed all three doses of the 
vaccine.2 Compared to the vaccination rates of other newly 
recommended vaccines such as meningococcal conjugate 
vaccine (MCV4) and tetanus-diphtheria-acellular pertus-
sis vaccine (Tdap), HPV vaccine uptake has been slow and 
completion has significantly lagged behind.3 Since HPV was 
added to the vaccination schedule in 2006, another troubling 
trend has manifested in the socioeconomic disparities exist-
ing within vaccine uptake and completion. Studies have con-
sistently shown that adolescents below the poverty level are 
more likely to get an initial dose of the vaccine compared to 
their more affluent counterparts.4, 5 While adolescents below 
the poverty line report greater rates of HPV vaccine uptake, 
adolescents above the poverty line have higher rates of vac-
cine series completion.4, 5

 The most recent figures from 2012 indicate that total 
vaccination rates among adolescents aged 13 to 17 are 53.8 
percent among females and 20.8 percent among males.2 Of 
adolescents who have initiated vaccination, 66.7 percent of 
females and 45.1 percent of males have actually completed 
all three doses of the vaccine.2 When data is further strati-
fied by income, it reveals that 65 percent of females below 
poverty level have received at least one dose of the vaccine 
while only 50.4 percent of females above poverty level have 
initiated.2 Seventy percent of females above poverty level end 
up completing all three doses, compared to only 59 percent 
of females below poverty level.2 The same trend of increased 
initiation but decreased completion is also observed among 
males below poverty level compared to males above poverty 
level. Among all vaccines recommended for adolescents by 
the ACIP, this trend is only seen in HPV vaccination and per-
sists across racial and ethnic groups.5 

In order to understand the differential HPV vaccine cov-
erage across socioeconomic groups, current literature has 
extensively studied the factors related to vaccine uptake and 
completion. Affordability, accessibility, and acceptability of 
the vaccine emerged as strong indicators of whether a child 
gets vaccinated for HPV. Affordability of the vaccine may 
seem like the most obvious driver of the disparity. However, a 
more nuanced look at the financial barriers and health insur-
ance coverage of low-income adolescents offers explanations 
as to why children living in poverty have more access to the 
first dose of the vaccine but not its subsequent doses. Acces-
sibility of all three doses of the vaccine is also a barrier that 
disproportionately affects low-income families, resulting 
from fewer interactions with healthcare providers in addition 
to time constraints. Finally, when considering how the per-
ception of HPV and acceptability of the vaccine influences 
uptake and completion, it is important to look at the deci-
sion-making roles of the provider and parent. Determining 
which barriers act as greater limiting factors for low-income 
families is a necessary first step toward maximizing vaccine 
coverage against HPV, preventing further preventable infec-
tion, and eliminating existing disparities in incidence and 
outcomes.      

As new vaccines have become licensed by the FDA, rec-
ommended by the ACIP, and added to the vaccine schedule, it 
has become increasingly costly to fully vaccinate adolescents. 
The current price to fully vaccinate a child up to 18 years 
old ranges from $1100 to $1400 compared to $45 in 1985.5 
Financial accessibility to newly recommended vaccines is not 
a new problem and the Vaccines for Children (VFC) program 
was implemented in order to address mounting adolescent 
healthcare costs. The VFC program covers costs for any of the 
16 ACIP recommended vaccines for eligible children under 
the age of 19 who are Medicaid-eligible, uninsured, underin-
sured, American Indian or Alaskan native. Higher HPV vac-
cine initiation rates among children living in poverty may be 
attributed to coverage provided by the VFC program which 
suggests that financial barriers to vaccination are more aimed 
against completion rather than initiation.4 While VFC may 
increase HPV vaccine initiation rates, lower completion rates 
point out that financial barriers still exist among low-income 
populations in the US. Families may still be charged for the 
cost of a physician’s appointment despite VFC coverage, and 
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completion rates among lower-income adolescents, which 
place them at higher risk for future HPV infection and cervi-
cal cancer. 

In families below the poverty level, parents are more likely 
to work jobs that offer less flexibility around scheduling, 
which may deter parents from being able to commit to their 
child’s vaccination schedule. There is potential for organiza-
tional changes that would better facilitate HPV vaccine com-
pletion among low-income adolescents – this would include 
further funding opportunities for children ineligible for VFC 
who must pay for the appointment costs out of pocket. An 
intervention that could decrease barriers to vaccine uptake 
and completion is integrating a HPV vaccine system into 
schools. Other countries that have observed the success of 
in-school vaccination programs include the UK and Austra-
lia, whose HPV vaccination rates among adolescents hover 
around 80 percent.10 School-based programs may be effi-
cient solutions for low vaccination rates since the US has the 
necessary infrastructure in place to ensure vaccine delivery. 

High coverage rates are also 
predicted because a high 
percentage of adolescent 
girls and boys in the recom-
mended age of vaccination 
are still enrolled in school. 
School-based vaccination 
programs for HPV may also 
have external benefits for 
future public health initia-
tives encouraging immuni-

zation at a structural level and increasing positive perceptions 
of vaccines.   

A significant amount of literature is dedicated to the third 
factor of HPV vaccination coverage – acceptability of the vac-
cine. The normative belief that the HPV vaccination is safe 
and effective plays a major role in whether a patient has been 
vaccinated or is intending to be vaccinated.8 Therefore, social 
norms surrounding the acceptability of the vaccination must 
be considered when aiming to increase uptake. Positive atti-
tudes toward the HPV vaccine and provider recommendation 
are key factors that support vaccination. It has been well doc-
umented that provider recommendation is one of the stron-
gest predictors of whether parents decide to vaccinate their 
children.11, 12 A provider’s recommendation acts as a powerful 
motivator for parents to initiate HPV vaccination for their 
children. Yet Debbie Saslow, director of breast and gyneco-
logic cancers at the American Cancer Society, is concerned 
that “often the health provider doesn’t consider the vaccine as 
important as other vaccines, such as those that are required 
for school attendance.”13 There is room for greater physician 
awareness regarding the susceptibility of HPV among adoles-
cent girls and boys given how common infection is in the US. 

As influential as providers are in the acceptability of 
HPV vaccination, parental attitudes also carry significant 
weight since the vaccine is recommended for adolescents – 
thus, parents will have primary authority over their vaccina-
tion decisions. Studies examining the reasons parents gave 
for not vaccinating their children reveal that their overall 

there is no other federally funded program that assists in HPV 
vaccination if children are ineligible for VFC.  

Each dose of HPV vaccination is retailed at $120, mak-
ing it the most expensive vaccine series the ACIP has ever 
recommended.6 Given the high cost of the HPV vaccine, 
there are major concerns that a disproportionate number 
of unvaccinated children are from low-income families due 
to the financial burden. Among studies that assess the effect 
of cost on vaccination uptake, there are mixed conclusions 
regarding how much cost is a barrier for children who would 
otherwise get vaccinated. According to a recent study, cost 
and insurance concerns only accounted for seven percent 
of the reasons why unvaccinated females decided against 
vaccine initiation.7 Instead, the most common reasons for 
not being vaccinated were based on misconceptions such as 
patients thinking they were healthy or not sexually active, 
and therefore not at risk of HPV nor in need of the vaccine. 
In this study, however, only 16.6 percent of the participants 
were below poverty level, which is less than the national per-
centage of children under 18 
living in poverty. This sug-
gests that the study may have 
underestimated the percent-
age of unvaccinated females 
who do not have access due to 
the cost or lack of insurance. 

Other studies have found 
cost to be one of the driving 
factors of vaccine uptake and 
completion. A cohort study 
of women recruited from an urban hospital-clinic found that 
coverage of vaccine costs was the strongest indicator of vacci-
nation.8 When investigating the barriers to vaccination among 
women at high risk of cervical cancer, total income emerges as 
the strongest indicator of access to total healthcare.9 Impov-
erished women access healthcare less frequently –and when 
they do, it is often for emergency care, leaving preventative 
services such as HPV vaccinations underutilized.  

Since families living in poverty are less likely to have reg-
ular access to health care providers, this introduces a whole 
new set of barriers to HPV vaccination given the nature of 
the vaccine. Consistent interaction with healthcare providers 
is especially critical for the HPV vaccination because it is a 
three-injection series, which should be administered at zero, 
two, and six months. While the first dose can be easily initi-
ated at an annual check-up, completion of the next two doses 
demands additional appointments. This requires the patient 
to have “knowledge, motivation, positive attitudes toward 
vaccination, and additional financial resources such as abil-
ity to pay for vaccine.”4 Even if the patient has health insur-
ance that covers the cost of the entire vaccine series, indirect 
costs of the vaccine can include taking time away from work, 
costs of transportation, or medical copayments that may 
impose extra constraints difficult for lower-income families 
to accommodate. Therefore, although VFC may cover the ini-
tial HPV vaccine dose, the extra costs of completing the series 
act as barriers to vaccine access that may be unique to lower-
income families. These barriers are then translated into lower 

“Each dose of HPV vaccination 
is retailed at $120, making it the 

most expensive vaccine series the 
ACIP has ever recommended.”
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knowledge about HPV and its direct relationship to cervical 
cancer risk is low.10, 11 Darden found that the most frequent 
reason given for not vaccinating was “not sexually active,” 
which demonstrates a misconception among parents that 
only adolescents who are currently sexually active need the 
vaccine. Common concerns surrounding the vaccine that 
discouraged uptake also included the fear that vaccine uptake 
would condone sex or promote earlier sexual activity and 
riskier behavior.10 The HPV vaccine is purposefully recom-
mended at a young age for girls and boys because it is most 
effective if administered before sexual debut. Additionally, 
no study has ever been able to link HPV vaccine uptake with 
increased sexual inhibition. These misconceptions about the 
vaccine could be easily remedied with suf-
ficient opportunity for education. In fact, 
some studies have observed an increase 
in parental willingness to vaccinate their 
children after receiving factual informa-
tion about HPV.10 This is promising since 
many negative perceptions of the HPV 
vaccine stem from the controversy that 
it protects against a sexually transmit-
ted infection and is being recommended 
for such a young population. Informing 
parents about the benefits of HPV vac-
cination should be a priority considering 
the recent statistic that 44 percent of par-
ents do not intend to have their children 
vaccinated.3

Lack of both provider recommenda-
tion and proper parental education on the real risks of HPV 
contribute to low levels of HPV vaccination, but research 
suggests that the burden of increasing vaccine acceptabil-
ity is not solely on the provider side. Despite the trend that 
physicians are increasingly recommending HPV vaccina-
tion for adolescents, parents are increasingly unwilling to 
accept vaccination.3 Encouraging physicians to recommend 
the vaccine is not enough to improve the uptake of the 
vaccine, and it is unknown whether it would play a role in 
improving vaccine completion. The factors that determined 
parental acceptability of the vaccine were similar across dif-
ferent socioeconomic and racial groups, suggesting that dif-
ferential vaccination rates cannot be due to this encourage-
ment alone. Although correcting the negative perception of 
the vaccine through provider-patient discourse is needed, 
interventions that only target increasing acceptability at the 
healthcare provider level fail to reach low-income families 
that are less likely to engage with providers on a routine 
basis. The steps taken to reframe the perception surround-
ing the safety and efficacy of the disease must be through a 
channel that can reach the population equally, in order to 
eliminate vaccination rate disparities. 

Literature on the rates of HPV vaccination among ado-
lescents and the factors that influence uptake show that the 
current initiatives to fund and promote acceptability of HPV 
vaccination are not sufficient. Higher rates of HPV vaccine 
initiation among children below the poverty level do not 
indicate that the VFC program is an effective safety net for 

ensuring that all children are afforded the same immuniza-
tion. Instead, lower rates of vaccine completion among chil-
dren below the poverty level indicate that there are greater 
problems with access that put low socioeconomic classes 
at a major disadvantage. Analysis of vaccination comple-
tion is less prevalent in the literature, but cannot be ignored 
as a significant indicator of how well the US population is 
protected against HPV infection. The HPV vaccine is still 
considered to be a relatively new immunization, so there 
is no clear information on whether failing to complete the 
entire vaccine series could have adverse health effects. While 
completion rates among boys have increased over the years, 
completion rates among girls have decreased.3 This indi-

cates a necessity for future 
studies to address the factors 
supporting adherence and 
completion of HPV vaccina-
tion – not just initiation or 
intent to initiate. 

Socioeconomic dispari-
ties among vaccine uptake 
and completion rates have 
significant implications for 
the future of public health 
interventions. Optimal 
HPV vaccination coverage 
is predicted to have an enor-
mous impact on preventing 
morbidity and mortality 
from cervical cancer among 

women. For example, a recent study estimated that vac-
cinating a cohort of 12-year-old- girls against HPV at 100 
percent coverage would reduce 70 percent of high-grade 
cervical cancer lesions, and decrease cervical cancer deaths 
by 76 percent in that cohort.14 The HPV vaccine’s efficacy 
in protecting against HPV infection and subsequent cervi-
cal cancer highlights the need to maximize coverage among 
adolescents across all income levels. Addressing this dispar-
ity is particularly salient because both HPV infection and 
cervical cancer rates are already substantially higher among 
women living below the poverty level compared to women 
living above the poverty level.15 Echoing these concerns, 
Brewer concludes that cervical cancer is becoming a “disease 
of poor women in the United States” since “socioeconomic 
deprivation is associated with cervical cancer screening, 
diagnosis, treatment, and survival differentials.”16 Without 
proper action to ensure equal access to preventative services 
such as the vaccine, disparities in HPV infection and cer-
vical cancer could be exacerbated over time. HPV vaccina-
tion uptake and completion must continue to be carefully 
monitored in order to ensure that low-income adolescents 
receive proper immunization against an entirely preventable 
infection. 
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“ Without proper action to 
ensure equal access to pre-
ventative services such as 
the vaccine, disparities in 
HPV infection and cervi-

cal cancer could be exacer-
bated over time.”
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EDITORIAL

The Ethics of Euthanasia
 Harshita Sinha

Life is precious. That is something that we are taught 
from a young age. Do not hurt others and do not hurt your-
selves. Taking a life is frowned upon in almost every mod-
ern religion and culture, it seems so evidently erroneous that 
even discussing this subject appears absurd. However, in light 
of the recent Brittany Maynard case, it is time to discuss a 
new form of death: euthanasia. Maynard, diagnosed with a 
malignant brain tumor, was already the verge of death. How-
ever, she chose to die on her own terms, with an overdose of 
prescribed barbiturates, than due to the stage 4 glioblastoma 
eating away at her body.1 This opens an entirely new door of 
discussion, was this a suicide? Was this a murder? Or was this, 
as Maynard termed it, a way to die with dignity in the face of 
an unescapable disease.   

Unfortunately, when it 
comes to medical death, it is 
never as simple as right and 
wrong, black and white, murder 
or suicide. There is euthana-
sia, killing someone as a form 
of mercy, which can be either 
passive, not providing medical 
treatment anymore, or active, 
actually attempting to kill someone; and then there is phy-
sician-assisted suicide – when the patient is unable to kill 
themselves and requests the doctor’s assistance to die.2 All of 
these situations dance around the moral conundrum, what is 
the difference between killing someone and letting them die? 
It seems obvious, killing someone means that you’re going 
out of your way to hurt them while letting someone die is 
simply nature taking its course.

 But consider the argument presented by James Rachels in 
his paper Active and Passive Euthanasia. If a man, suppose his 
name is Smith, stands to earn a large sum of money if his six 
year old cousin dies, hence Smith sneaks into the child’s bath-
room one night and drowns him, we would condemn Smith 
for his actions. But consider a second scenario: another man, 
let’s call him Jones, was in a similar situation, but when he 
snuck into the bathroom to drown the child, he saw that the 
child had fallen into the tub, was drowning already, and thus 
simply let the child die. Would Jones be less culpable? Tech-
nically he never harmed the child, he did not actively seek 
its death, he simply did nothing.3 Now consider the situation 
in medical setting. If a patient is dying slowly and incredibly 
painfully, is the doctor truly more merciful if he allows her to 
die naturally and painfully rather than euthanizing her? 

Consider the case of Karen Quinlan. After overdosing on 
alcohol and barbiturates, Quinlan lost brain function and 
remained in a vegetative state. While she was not techni-
cally brain-dead, and there were some flashes movement and 
function, Quinlan never recovered from her coma-like state. 
Her parents fought for the right to allow their daughter to 

die however, when the time came, the doctors chose to wean 
her off the ventilator instead of simply removing it. Remov-
ing the ventilator would have caused her weakened muscles 
to collapse, resulting in death. Weaning her off the machine, 
however, allowed Quinlan’s body to build up strength hence, 
once the ventilator was removed, she was able to breathe on 
her own. To the doctors this was mercy, Karen had a right to 
live. However, her family and friends testify to the quality of 
her life. Karen never woke up, her body slowly degraded, was 
eaten by bedsores, disease and age and she was bounced from 
nursing home to nursing home until she died.2 This brings 
up the question that Brittany Maynard so boldly addressed in 
her choice to die; is the quality of life more important than the 
sanctity of life? Naysayers will argue that we are entering an 

almost Kevorkian area of debate. 
This situation could easily snow-
ball into physicians actively kill-
ing their patients based on their 
own moral compass.2 

However, physician-assisted 
death has been a part of the 
Dutch medical system for years 
without any negative effects. 

There are appropriate rules and regulations of course, includ-
ing an extensive and strict guideline to when euthanasia is 
allowed, and the law has the support of 90 percent of Hol-
land’s citizens; additionally, similar forms of the law have 
been legalized in Belgium, the Netherlands, Luxembourg and 
Switzerland.2 Although the requests for physician-assisted 
death have been on the rise in these countries, in 2003 about 
1,626 Dutch citizens applied for a “mercy killing,” that can 
be elucidated by the availability of these options. The Neth-
erlands now have mobile euthanasia units, giving more resi-
dents the option of a lethal injection if their family doctor 
refuses. Moreover, in 2013 alone, about 80 percent of Dutch 
citizens who died by euthanasia requested it on the grounds 
of unbearable pain. About 3,251 suffered from cancer while 
257 suffered from nervous system disorders and 156 suffered 
from cardiovascular disease.4 While some countries are will-
ing to perform euthanasia on the grounds of emotional pain, 
more often than not, it is requested as a result of intolerable 
physical pain.4 As a society, and as doctors, we should never 
be comfortable with death. However, if Karen Quinlan and 
Brittany Maynard have taught us anything, it is that, some-
times, dying on one’s own terms is a better choice than wait-
ing for a painful death.
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“When it comes to medical 
death, it is never as simple as 
right and wrong, black and 
white, murder or suicide.”
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INSIGHT

Therapeutic Uses of Virtual Environments: 
Applications in Exposure Therapy
Allison Kuperman

INTRODUCTION & BACKGROUND

Virtual Reality 
Virtual reality (VR) represents the evolution of tradi-

tional virtual systems, which involve 2D images on a com-
puter screen, into 3D, multi-sensory environments that 
combine various input and display technologies to give the 
user a sense of presence in the system.  Unlike augmented 
reality (AR), which works to enhance the real world through 
the integration of computer data, virtual reality relies on 
complete immersion in a virtual environment, supported 
by sophisticated peripherals such as head mounted displays 
(HMD), computer augmented virtual environments (CAVE), 
and positions trackers that provide sensory information and 
measure the user’s response.1  Effective immersion requires 
control of many factors both external and internal to the 
virtual environment.2 In order to create a realistic virtual 
experience, virtual environments typically involve several 
features that work to facilitate a sense of presence and thus 
the improvement of human performance, including: three-
dimensional viewing, dynamic images, close-loop interac-
tions, an ego-centric frame of reference, racking of head or 
eye motion, multimodal interactions, and objects that can be 
manipulated by the user.1  Reliance on VR to study human 
behavior and judgment assumes that VR parallels reality to 
such an extent that any findings unveiled in the virtual envi-
ronment would theoretically replicate in real-world studies.3

VR as a Clinical Tool
Though VR was originally developed for military, edu-

cational, scientific, and commercial purposes, progress in 
hardware and software engineering has set the stage for appli-
cations of virtual environments in the healthcare sphere.4, 5 
Currently, interest in the use virtual environments as thera-
peutic tools is rapidly expanding, as VR techniques have been 
shown to be effective in treating various psychological disor-
ders and problems, changes in habits, and rehabilitation.(4, 5, 6, 

7, 8. 9)  VR therapies are an appealing avenue of research as they 
provide both patients and therapists with additional feed-
back during therapy; contribute to patient motivation; and 
help therapists to examine patient engagement with complex, 
abstract afflictions through defined situations.  Furthermore, 
with VR, researchers can construct environments and condi-
tions that would be difficult to create in a real-world study, 
which can allow for greater efficiency, safety, and flexibility.7 
Finally, it is much more difficult to control the variables of a 
real-world situation than those in VR environments.2 

In the last 15 years, interest in cognitive-behavioral ther-
apy techniques designed and developed in virtual reality has 

increased, leading clinicians to create virtual environments 
that allow patients to confront their fears.  Traditional expo-
sure therapy involves patients being gradually exposed to 
anxiety-provoking, real-life situations until they habituate 
to the situation and anxiety decreases.  Although traditional 
exposure can be an effective treatment for many patients, it 
is also associated with some limitations, including lack of 
therapeutic control over different aspects of exposure and 
a relatively high number of drop-outs as some patients are 
not willing to get exposed to fearful situations.  Virtual reality 
exposure therapy (VRET) has demonstrated to be an effec-
tive alternative to overcome the shortcomings of in-person 
exposure therapy.  For example, exposure elements are more 
manageable since the evoking stimuli can be changed and 
manipulated by the therapist.3  Unlike exposure using the 
imagination, patients undergoing VRET are engaged by sev-
eral of their senses, evoking feelings of presence and height-
ening the realism of the context.5, 6, 8 However, for the therapy 
to work, it is important that the aversive situation actually 
produces an anxiety response in the patient, which has lead 
many researchers to primarily focus on creating a sense of 
presence and immersion in the development of virtual envi-
ronments for applications in clinical psychology.1

VR was first used in the treatment of eating disorders with 
a group of subclinical participants worried about food and 
body image.7  Later, a controlled study developed a cognitive 
behavioral therapy treatment supported by VR techniques 
for body image disturbances, which was then applied to a 
sample of disordered patients.  Results of the study paved the 
way for further integration of VR into eating disorder thera-
pies, as patients treated in the condition with combined cog-
nitive behavioral therapy and VR demonstrated significantly 
greater improvement in body image, with further improve-
ments reported after one year.9  Since these preliminary 
studies, the use of VR has been extended to serve as a tool 
in the rehabilitation of patients with a wide range of eating 
disorders, including bulimia, anorexia nervosa, binge eating 
disorder, and general body image disturbances.6, 9  However, 
further human factors research should be done to ensure that 
the psychological processes that influence real eating behav-
ior also influence behavior in VR environments.3

Purpose and Scope
This literature review provides a brief overview of virtual 

reality exposure therapy, explores new developments in VRET 
designed for the treatment of eating disorders, and examines 
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the role of engineering psychology and human factors in the 
application of VR technology to clinical psychology.  Since 
the early 1990s, there have been numerous studies on VR 
as a mechanism of rehabilitation for phobias and disorders 
such as claustrophobia, fear of driving, acrophobia, fear of 
flying, arachnophobia, social phobias, panic disorder with 
agoraphobia, PTSD, and eating disorders; however, this paper 
will only address a few key applications that have defined the 
development of VR therapies.  The paper will then highlight 
VRET as a treatment for eating disorders, as this is a relatively 
new direction of research that represents an attempt to apply 
VR technologies to the treatment of more complex psycho-
logical disorders.  The final portion of the paper will review 
several general human factors issues that arise when develop-
ing VR technologies for a clinical setting. 

VIRTUAL REALITY EXPOSURE THERAPY 

Background
The theoretical foundation for VRET was established 

long before actual VR technology was developed.  In the early 
1960s, psychologist Eleanor Gibson described her virtual cliff 
experiment, for which she created an experimental environ-
ment with surfaces of two different heights.  A black and 
white checkered cloth was draped over both surfaces, and a 
sheet of heavy, clear plastic was placed over the entire set up, 
which created the perception that the floor dropped sharply, 
when in reality, the plastic made the top surface level physi-
cally continuous.  Though the drop was just a visual illusion, 
Gibson was able to provoke enough of a sense of presence 
and immersion in the young children she was testing to cause 
them to refuse to walk across the plastic surface.8 

In modern applications of VRET, the participant is typi-
cally outfitted with a head-mounted display with separate 
screens for each eye, stereo earphones, and a device that tracks 
head movements so that sounds and images can change in 
a natural way with head motion.  Alternatively, the virtual 
environment may be projected onto a set of display surfaces 
in what is called a CAVE.  Both types of environments allow 

the therapist to control the delivery of sensory stimulation, 
including visual, tactile, olfactory, and auditory cues.  Though 
most VE systems incorporate a head-mounted display, Juan 
and Perez found that a CAVE was more compelling than a 
head-mounted display for inducing a sense of presence or 
anxiety in non-phobic users.8  In developing virtual envi-
ronments that evoke a sense of presence, dynamic motion of 
and interaction with virtual objects are often seen as being of 
particular importance.  When objects act in expected ways, 
high fidelity becomes less necessary - presence may be more a 
function of realistic action and egomotion than of resolution 
and perceptual judgement.1

Acrophobia     
In a pioneering study applying VR technology to clinical 

psychology, Rothbaum et al. examined the use of VRE in the 
treatment of acrophobia, or a fear of heights.10  The virtual 
environments included footbridges, outdoor balconies, and a 
glass elevator.  On measures of anxiety, avoidance, attitudes, 
and distress associated with exposure to heights, the treat-
ment group showed significant improvement (mean ratings 
of discomfort significantly decreased, suggesting habituation 
to the virtual stimulus), whereas the control group (who did 
not receive the VRE therapy) remained unchanged.   

Also using virtual environments that resembled bridges, 
elevators, and balconies, Hodges et al. looked at both sense 
of presence evoked by the VRE and the extent to which the 
VRET was effective in helping patients become habituated 
to their fears.5  The study found that subjects experienced 
a range of physical anxiety symptoms consistent with the 
apparent threat they encountered, which suggests that sense 
of presence was achieved.  As therapy continued, subjects’ 
responses were modified, as evidenced by a decrease in anxi-
ety, avoidance, and negative attitudes toward heights.  Beyond 
just demonstrating that a person’s perceptions of real-world 
situations and behavior in the physical world can be modified 
by experiences in the virtual world, Hodges et al. verified the 
use of VRET as a therapeutic tool for phobias and anxieties.5 

A patient undergoes treatment with a virtual reality system designed to treat arachnophobia. Image source:  flic.kr/p/dNYqi
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Arachnophobia 
With a patient dubbed “Miss Moffett,” Carlin, Hoffman, 

and Weghorst pioneered the use of VRET, augmented with 
tactile stimulation, for the treatment of arachnophobia.11 The 
case study describes the treatment of a 37 year-old woman 
suffering from severe and incapacitating arachnophobia with 
twelve one-hour sessions of gradual virtual exposure over 
three months.  The VR environment was a virtual kitchen in 
which the client could grab a tarantula.  After therapy, the 
participant’s scores on different cognitive and behavioral 
measures were significantly reduced - she could even keep her 
anxiety to a tolerable level while holding a live tarantula in 
her hands.  A virtual world was created by Bouchard, Cote, 
and St-Jacque by editing a three-dimensional computer game 
modified to offer gradual hierarchies of spiders.12  Eight spi-
der-phobic students in the study were randomly assigned to 
one of three groups: no treatment, three one-hour sessions of 
VRE with no tactile cues, or three one-hour sessions of VRE 
with a physically touchable virtual spider.  Although both 
VRE conditions significantly reduced their fear of spiders 
from before the treatment, improvement was higher in the 
VRE with tactile augmentation group than in the ordinary 
VRE group, emphasizing the importance of multi-sensory 
immersion in evoking the presence that results in successful 
VR treatments.   

Social Phobias
Advancements in VR technologies that result in increased 

sense of presence, more interactivity with the program, and 
easier manipulation of stimuli has allowed VR to be incorpo-
rated into the treatment of more complex phobias and anxi-
eties.  North, North, and Coble examined the effectiveness of 
five weeks of VRET in the treatment of sixteen student partic-
ipants with a fear of public speaking.13  The treatment group 
was exposed to a virtual public speaking scene that included 
an auditorium with an audience and a speaking podium, and 
the control group was exposed to an irrelevant virtual real-
ity scene.  The VRE group showed significant improvement 
on measures of anxiety, avoidance, attitudes, and disturbance 
associated with fear of public speaking, whereas the control 
group did not show meaningful changes.  Follow-up data col-
lected on one participant indicated maintenance of treatment 
gains.  

More recently, Anderson et al. examined manipulations 
of stimuli in VRET for the treatment of social phobia.14  The 
virtual reality environment involved a video of actual people 
embedded in a virtual classroom, and the therapist controlled 
the reactions of the virtual audience: interested, bored, neu-
tral, or applauding.  Both individuals tested successfully com-
pleted a behavioral avoidance test (giving a speech to a group 
of individuals) and evidenced decreased scores on all mea-
sures of public speaking anxiety from before to after treat-
ment.  The increased interaction with and affective responses 
of the virtual characters contributed to the sense of presence 
evoked by the VR system and made up for the lower fidelity 
images that comprised the virtual environment.  

Though these studies indicate just a few of the many 

current applications of VR in clinical psychology, the results 
demonstrate that in addition to its utility in the treatment of 
simple phobias, VRET is a viable alternative for treatment of 
more complex phobias and disorders, including social pho-
bias, post-traumatic stress disorders, and eating disorders.  

VRET AND EATING DISORDERS 

Creating Presence
In order to incorporate VRET into the treatment of eating 

disorders, researchers must first validate that virtual presenta-
tion of food elicits similar responses to the emotional reac-
tions that are expected in real-life situations.  Ferrer-Garcia et 
al. randomly exposed 85 ED patients and 108 students to one 
neutral environment and five experimental virtual environ-
ments (a kitchen with low-calorie food, a kitchen with high-
calorie food, a restaurant with high-calorie food, a restaurant 
with low-calorie food, and a swimming pool).7 In the interval 
between the presentation of each environment, state anxiety 
and depression were assessed.  Results indicated that disor-
dered patients showed higher levels of anxiety and a more 
depression after eating, especially high-calorie food, and after 
visiting the swimming pool than in the neutral room.  In con-
trast, participants in the control group only showed higher 
levels of anxiety after the swimming pool condition.  This 
study validates the use of VRET in both experimental studies 
and therapeutic contexts related to ED treatment, as expo-
sure to VR foods elicited a psychological response adequately 
similar to exposure to real foods.  However, future research 
on applications of VR in the treatment of eating disorders 
should address each particular diagnosis separately, as the 
study also found differences in emotional response depend-
ing on the participant’s diagnosis.

 Gorini et al. compared the emotional responses 
evoked by real food, VR food, and photographs of food to 
determine if VRET in the treatment of eating disorders is 
both a valid alternative to real-life exposure and is signifi-
cantly more effective than static photographs (which are con-
siderably less costly).15  Unlike the study carried out by Ferrer-
Garcia et al., which evaluated the different types of exposure 
through levels of state anxiety and depression after exposure 
to each virtual environment,7 Gorini et al. compared the vir-
tual stimuli directly with the real ones, and with their corre-
sponding pictures.15 Though preliminary, the data show that 
VR is more effective than exposure to static photographs in 
eliciting emotional responses similar to those expected in real 
life situations.  Perpina et al. found similar results - while both 
disordered and healthy participants reported a sense of pres-
ence while completing a food-related task in a non-immersive 
virtual environment, disordered participants reported paying 
more attention and experiencing greater involvement and 
dysphoria after virtual eating.16 These studies establish that 
virtual environments designed for the treatment of eating 
disorders can evoke an adequate sense of presence to allow 
for meaningful modification of the attitudes and behaviors of 
disordered participants. 

Applications
 Because VRET has only recently been applied to the 
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treatment of eating disorders, most existing studies focus on 
just sense of presence, as studies on the effectiveness of VRET 
in modifying disordered eating behaviors cannot be carried 
out until it is established that exposure to virtual foods elicits 
a similar response to exposure to real foods.  However, psy-
chologist Giuseppe Riva is currently spearheading efforts to 
evaluate the effectiveness of VR as a therapeutic tool for the 
treatment of eating disorders, with studies published that 
focus on the different diagnoses.  Comparing VR treatment 
to traditional cognitive-behavioral treatment, Riva found 
that in the short term, VR was more effective than traditional 
treatments in improving body satisfaction, self-efficacy, 
and motivation for change.9 In a study of the treatment of 
a 22-year-old student diagnosed with anorexia nervosa, Riva 
et al. found that use of VRET during in-patient resulted in 
increased bodily awareness, decreased body dissatisfaction, 
and increased motivation to change behaviors.17 Riva et al. 
also looked at patients with obesity and binge-eating disor-
ders, reporting that VRET during in-patient sessions could 
lead to a reduction in problematic eating and social behav-
iors.18 However, because these studies are preliminary, future 
research should be done to determine how long the influence 
of the virtual environment lasts.  Furthermore, in all three 
studies, Riva noted that some number of participants expe-
rienced simulation sickness, which suggests that additional 
human factors work must be done to minimize the negative 
effects of VR treatments and to optimize their capacity to 
facilitate human improvement.9, 17, 18  

HUMAN FACTORS ISSUES IN VR TREATMENT 

To apply VR technologies to increasingly complex pho-
bias and disorders (such as social anxiety, post-traumatic 
stress disorder, and eating disorders), the role of human fac-
tors becomes increasingly important in ensuring that the 
virtual environments effectively parallel reality and the find-
ings unveiled in the virtual environment will replicate in real-
world situations.3 If VR systems are to be effective and well 
received by their users, researchers need to focus on address-
ing a number of human factors issues, including user immer-
sion in the system, therapist workload during VRET, mental 
simulation, and health and safety issues such as simulation 
sickness.2, 3, 4, 6 Many of the human factors issues associated 
with VR treatment have been previously observed in flight 
and driving simulations, particularly simulation sickness.2

Evoking Presence
Advocates of VR interventions contend that virtual envi-

ronments create a superior sense of presence relative to ima-
ginal exposure and, as a result, are more likely to activate the 
underlying neural network associated with fear processing.9, 10  
Presence may occur when a person interacting with a virtual 
environment reports a greater degree of interactivity with the 
virtual environment than with their physical environment.  
Several variables have been found to influence presence, such 
as: ease of interaction, user-initiated control, maximal picto-
rial realism, length of immersion in the virtual environment, 
simulation sickness, social interactions in the virtual environ-
ment, subjective factors from the user, and hardware/software 

factors.1 According to Bangay and Preston, the quality of pres-
ence that is evoked by a virtual environment may be related to 
treatment outcome.  According to their research, users can be 
classified into four functional groups, each exhibiting differ-
ent levels of immersion capability.2 The user’s characteristics 
and susceptibility to immersion may determine the extent to 
which VRET will be effective in their treatment.  Although 
high pictorial realism is one method of evoking a sense of 
presence, strong presence can also be induced through multi-
sensory stimuli and increased interactivity with virtual 
objects and characters.1

Cognitive Workload
Though VRET has many advantages over the traditional 

treatment in terms of accessibility, patients’ preference, and 
efficiency, the cognitive workload on the therapist might be 
high, as the therapist needs to not only monitor the patient’s 
mental health and physical state, but also control the details 
of the virtual world to evoke certain levels of anxiety.  For 
example, in VRET applied to the fear of flying, the therapist 
needs to control the flight experience of a patient by con-
trolling the actions of the plane.  To reduce the therapist’s 
workload, Kang, Brinkman, Riemsdijk, and Neerinex focused 
mainly on two aspects of the VR system: control of the virtual 
environment and design of the therapist’s interface.19 Though 
their research on treatments for social phobias is ongoing and 
results have not yet been published, Kang et al. propose that 
the therapist’s cognitive workload may be in part ameliorated 
by realistic, autonomous avatars, an easy control of exposure 
levels, and an Internet-delivered VRET system to allow thera-
pists to remotely administer and monitor the treatment.19

Mental Simulation
In order to ensure similar psychological functioning in 

virtual and actual reality, the design of the virtual environ-
ment must allow for mental simulation, or the mind’s abil-
ity to imagine taking a specific action and simulating the 
probably result before acting.  Projections of future actions 
and events, either consciously or not, can influence people’s 
perception and judgement of their current environment and 
may, in turn, guide behavior.  For mental simulation to occur, 
targets in the environment must be both visible and perceived 
as immediately actionable.  Thus, if objects in a virtual envi-
ronment are an approximate visual representation of reality 
but are not perceived as available for immediate action, men-
tal simulation will not occur, and the virtual situation will not 
adequately parallel encounters with food in the real world.3

Tal and Wansink developed a checklist for ensuring 
that virtual and actual reality elicit similar psychological 
responses.3  According to the checklist, the patient’s physical 
state (what they are wearing and holding, how they are posi-
tioned in the virtual environment, etc.) should parallel reality.  
Strong sense of presence, established by incorporating olfac-
tory, auditory, and tactile stimuli in addition to visual, can add 
to the “credibility” of objects, causing them to be perceived 
as available for immediate action.  Additionally, allocation 
of attention and cognitive involvement should be similar to 
that in parallel real-world simulations, without undue focus 
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on the primary simulation object (elements in the periphery 
should also parallel those of reality, since they may interact 
with the focal elements to determine the patient’s judgment 
of the situation and choice of action).  

Simulation Sickness
One of the primary healthy and safety issues concern-

ing VRET is the likelihood of simulation sickness.  In the 
real world, when the head changes position, the image of the 
world immediately moves on the retina, at the same time and 
rate as the vestibular system indicates movements of the head.  
However, in current VR systems, there is a delay between 
inputs by the user and the virtual world that is displayed, 
and this delay (known as update lag) can cause simulation 
sickness with symptoms including nausea, ocular problems, 
balance disturbances, headache, and drowsiness.  Outside of 
sensory conflict theory, it has also been proposed that motion 
sickness and related sicknesses occur because something has 
occurred to destabilize the person’s posture.  Susceptibility to 
side-effects can be affected by age, ethnicity, experience, gen-
der, excitement, comfort, and physical fitness, as well as the 
characteristics of the display, like the virtual environment and 
tasks.2, 3 

In line with sensory conflict theory, one technical aspect 
of virtual reality that can induce sickness is mismatched 
motion, or discrepancy between the motion of the simulation 
and the motion that the user expects (caused by lag, position 
tracking error, etc).  However, other technical aspects that can 
result in simulation sickness include field of vision (larger 
field of vision increases incidence of simulation sickness), 
motion parallax (altering motion parallax distances to those 
less than the distance between the human eyes can cause ocu-
lomotor distress), and viewing angle (extreme viewing angles 
increases sickness symptoms).  Additionally, the amount 
of time spent in virtual reality can increase the presence of 
symptoms.3 Beyond just serving as a health risk, simulation 
sickness can detract from immersion and sense of presence.  
Thus, in order to design a virtual environment that is effec-
tive in modifying patient behavior, simulation sickness must 
be minimized.2

LaViola reported several ways that researchers have 
attempted to reduce simulation sickness symptoms.20 Accord-
ing to sensory conflict theory, a user exhibiting simulation 
sickness symptoms could indicate a cue conflict between the 
visual and vestibular systems. Thus, one method for reducing 
simulation sickness that has been attempted is the addition of 
motion platforms to the virtual environment simulator, pro-
viding the user with both visual and vestibular stimulation. 
Though this does add the possibility of sickness due to the 
platform not being aligned correctly with the stimuli result-
ing in additional sensory conflict, research is still being done 
to determine if motion platforms can be used to reduce the 
severity of simulation sickness symptoms. Rest frames can 
be added to virtual environments, or reference frames that 
provide the user with spatial information about stationary 
objects, allowing users to adequately judge the motion of 
objects.21 One of the more common approaches developed 
and one used in practice is to provide VE users with some 

type of adaptation program, increasing time in the virtual 
environment gradually.  Tasks that require high rates of lin-
ear or rotational acceleration should be gradually introduced 
into the simulation so as to not shock the user’s vestibu-
lar and visual systems.  Systems should also be designed to 
require minimum head movements, especially during initial 
exposures, and to minimize system lag and maximize update 
rates.20

CONCLUSION 

Research on the effectiveness of VRET has currently been 
conducted on claustrophobia, fear of driving, acrophobia, 
fear of flying, arachnophobia, social phobias, panic disorder 
with agoraphobia, PTSD, and eating disorders, with results 
demonstrating that VR-assisted exposure therapy has thus far 
proven to be an effective and efficient replacement for real-
world exposure therapy.22 Unlike real-world exposure therapy, 
VRET allows therapists to have high levels of control over the 
stimuli presented during the session, allowing for more grad-
ual exposure to fear-inducing stimuli and ample opportunity 
for repeating exposure assignments (for example, sitting in an 
airplane as it lands).  Furthermore, VR therapies provide both 
patients and therapists with additional feedback during ther-
apy, can help therapists to examine patient engagement with 
complex afflictions through defined situations, and can allow 
researchers to construct environments and conditions that 
would be difficult to create in a real-world study.6 However, 
despite the numerous advantages and seemingly promising 
results, more controlled and randomized studies are needed 
to investigate whether VRET can be reliably recommended 
for use in clinical practice.  Furthermore, increased attention 
should be directed toward verifying that user immersion in 
the VR system is adequately facilitated, as the effectiveness of 
the system depends on the extent to which the aversive virtual 
situation actually induces an anxiety response in the patient.1

Advancements in VR technology have allowed for VRET 
to be applied in clinical psychology contexts beyond just 
the treatment of simple phobias.  Recent studies have dem-
onstrated the potential for VRET as a treatment for a wide 
range of disordered eating behaviors, such as anorexia ner-
vosa, bulimia, binge eating disorder, and body dysmorphia.6, 

9, 15 However, because this application of VR is relatively new, 
additional human factors is necessary in addressing human 
factors issues such as presence, cognitive workload, men-
tal simulation, and simulation sickness.2, 3, 4, 7 Future virtual 
environments designed to be incorporated into the treatment 
of eating disorders could expand the ways that participants 
interact with virtual objects and characters, as elements of 
multi-modal interaction and social interaction can increase 
the likelihood that user presence will be achieved and decrease 
the need for high image fidelity.1
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ORIGINAL ARTICLE

The Failure of the CLASS Act and the 
Future of Long-Term Care  
Arjun Reddy

I. INTRODUCTION:

The Affordable Care Act (ACA) was instrumental in 
extending health insurance to millions of Americans and will 
arguably mitigate the high costs of necessary care through a 
host of measures such as out-of-pocket spending caps and 
individual premium tax credits. However, another 12 million 
Americans pay for a different type of high-cost care benefit 
that the ACA does little to assist with: long term care. Long-
term care (LTC) essentially is assistance provided to those 
who need help managing aspects of their day-to-day life. 
This population primarily consists of the elderly, though it 
may also describe those who are mentally or physically dis-
abled. A broad spectrum of services are required to assist 
this population with its “activities of daily-living” which can 
include bathing-assistance, meal preparation, rehabilitative 
therapy sessions, and help moving around the house. Typi-
cally, long-term care service teams can consist of registered 
nurses, physical therapists, social workers, and assisted-living 
administrative workers.1 As evidenced by the composition 
of these support teams, long-term care can have concurrent 
implications with health. This latter aspect was one of the 
main motivations for the inclusion of a public long term care 
insurance option within the ACA known as Community Liv-
ing Assistance Services and Supports (CLASS). However, as a 
result of inadequate design of CLASS by lawmakers, Congress 
and President Obama agreed to repeal the provision leaving 
a considerable gap in long-term care coverage for seniors. 
Because the number of Americans requiring long-term care 
will more than double by 2050,2 legislative inaction on the 
issue will be detrimental to the livelihoods of millions of at-
risk Americans. Thus, to provide for a long-term insurance 
benefit that can avoid the fate of CLASS, long-term insurance 
should be incorporated within the existing Social Security 
system and be financed in part through a “trade-in” for some 
percentage of the monthly cash benefit seniors are given by 
Social Security (the rest of the cost of care will be covered 
by Medicare/Medicaid). Additionally, long-term care itself 
should be provided by managed care health-care teams that 
are administrated under a Medicare Program for All-Inclu-
sive Care for Elderly (PACE) which can provide for a suffi-
cient tier of supports and in-home services to allow seniors 
to live independently.  

II. OVERVIEW OF CURRENT STATE OF LONG-TERM CARE 
COVERAGE

Coverage for long-term care can be described as a patch-
work of insurance and out-of-pocket expenditure. The pre-
dominant role of long-term care insurance is to cover indi-
viduals who are in demonstrable need of living assistance and 

cannot afford to pay for its costs. To this end, state Medicaid 
programs will provide coverage and care networks to help 
this population. Medicare, in contrast, will only provide for 
“medically necessary care” and short-term rehabilitative ser-
vices related to a medical intervention/event.3 

Outside of Medicaid, long-term care is provided by “fam-
ily caregivers,” most of whom are close relatives of the individ-
ual requiring assistance. In 2009, the number of family care-
givers exceeded 42 million.4 Private insurance, surprisingly, 
plays a small role in coverage for long term care expenses with 
fewer than 10 percent of individuals aged 50 and older own-
ing a private long-term care insurance policy.5 This phenom-
enon can mostly be explained by the high costs of nursing 
home care and other assisting living supports. Many seniors, 
as a result of affordability issues, will forgo private insurance 
coverage altogether for those out-of-budget services. 

III. CLASS ACT AND REASONS FOR FAILURE

The large out-of pocket expenditures and lack of afford-
able options for the provision of long term care for middle-
class seniors resulted in LTC coverage being among the issues 
the ACA was designed to address. The ACA itself contains a 
whole eighth “title” dedicated for the provision of this benefit. 
Ultimately, CLASS was repealed within the Taxpayer Relief 
Act of 2012 which President Obama signed into law on Janu-
ary 3, 2013. Repeal of CLASS altered the deficit reduction 
calculations of the ACA and fiscally represents the most sig-
nificant legislative change made to the ACA after its signing.6 

CLASS aimed to provide long-term care on a voluntary 
basis by allowing workers (18 years old and older) to con-
tribute a part of their wages to the program annually for a 
minimum of five years. The contributions themselves would 
be invested in long-term US Treasury securities retained in a 
separate trust fund and would be paid out to retirees as a cash 
benefit that could be used for the purchase of long term care 
supports. The Congressional Budget Office (CBO) estimated 
that the age-averaged monthly premium of an employee con-
tribution would be $123 per month for a benefit of $75 per 
day in retirement. This compares to the age-averaged pre-
mium within the private long term care market of $150 per 
month and $50 per day in benefits the CBO estimated.5 While 
the per-day benefits paid out seem quite sizable, this number 
was estimated to only cover a fraction of the per-day costs of 
residing in nursing homes ($193 for semi-private and $213 
for private room per day in 2011). At best, this cash benefit 
could fully cover the average per-day cost of a home health 
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these programs has been a hot-button issue for European gov-
ernments. For example, in 2013, the British parliament voted 
to institute a cap towards long term expenses; this action could 
provide further fodder for U.S. lawmakers critiquing the impo-
sition of an additional entitlement program.8 

Thus, legislation calling for an entirely new entitlement 
runs the risk of introducing additional debt burden to a 
spending-weary United States government, and a proposal 
will receive a cold reception if taxation or spending cuts are 
the only means to compensate for this.  

One feasible way to provide for LTC would be to essen-
tially create the long term insurance program within the cur-
rent Social Security entitlement. A proposal by Dr. Yung-Ping 
Chen, professor emeritus of gerontology at the University of 
Massachusetts, advocates for a proposal in which elderly ben-
eficiaries would be required to incorporate a defined level of 
long term care benefits [Social Security Long Term Care (SS-
LTC)] in exchange for a percentage of the cash benefit they 
receive from Social Security per month. Thus, the program 
has its advantages in that it does not require additional tax 
revenue or funding to provide for the existence of long-term 
care.9 Additionally, mandatory worker participation through 
existing payroll tax revenues would mitigate the adverse selec-
tion problem CLASS encountered. 

Those that seek additional levels of coverage on top of 
the public benefit (e.g. an elderly patient with Alzheimer’s 
requiring home visitations from a nurse practitioner special-
izing in neurological care management) can purchase addi-
tional insurance through private insurers. A somewhat analo-
gous example of this payment methodology is the automatic 
deduction in the monthly Social Security cash benefit to cover 
the cost of the Medicare Part B coverage for the elderly that 
elect to choose this coverage. However, the current financing 
system for Part B is different from this hypothetical “trade-
in” system for long-term care coverage because Part B is an 
optional benefit to seniors, as some elderly families can defer 
the benefit if one spouse has retained employer-sponsored 
insurance. Additionally, means-testing is present within Part 
B, as individuals that have incomes greater than $85,000 
($170, 000 for a couple) are expected to contribute addition-
ally to cover the cost of the premium, and this could simi-
larly be incorporated within SS-LTC through a sliding scale 
of benefits-paid based on income.9  

For SS-LTC to be practically feasible, the baseline level 
of coverage proposed by Chen (5 percent of Social Security 
income to cover the costs of LTC) should be linked to a sliding 
scale of benefits paid out with age.9 As an illustration, a 67 year 
old who utilizes long-term insurance should not be expected 
to have the same level of coverage that an 83 year old who 
requires assistance to a larger degree. Thus, it would appear 
that the Chen proposal by itself would not be able to cover this 
increasing benefit scale without additional support to address 
utilization differences conclusively. In other words, lawmakers 
would have concerns about the sustainability and affordability 
of SS-LTC, if 5 percent of SS income was the only compensa-
tion mechanism to pay for increased benefits for individuals 
expected to incur larger LTC costs. Of course, the government 
could elect to levy additional taxation to compensate for this, 

aide ($48) and mostly cover the cost of adult day care ($60).7

Nevertheless, the primary reason that CLASS was repealed 
was that the program could not be structured in a fiscally sus-
tainable way to satisfy lawmakers. The ACA had specified that 
premiums must be “actuarially sound” (i.e. fiscally secure) 
within a 75-year window, and that the premiums paid could 
not fluctuate based on health statuses, instead only by age at 
the time of enrollment in CLASS. The only exclusions that 
CLASS attempted to make were to deny the unemployed or 
those who earned less than $1,200 a year from being eligible 
for CLASS.6 Surprisingly, the CBO estimated that 3.5 percent 
of the adult population (<10 million) would participate in the 
program, a number that is dwarfed by Medicare participation. 
Such a low rate of participation was driven in part by the non-
requirement of employers to offer CLASS participation to 
their employees via withholding and the voluntary nature of 
participation by employees themselves.6 As a result, low par-
ticipation in the program drove up costs for premiums cal-
culated in the latter years. Essentially, the HHS had encoun-
tered a problem called adverse selection, in which each person 
contributing to the program would withdraw the much more 
generous benefit without some other party to subsidize this 
cost. Former Senate Budget Committee chairman Sen. Kent 
Conrad (D) referred to the funding structure of the program 
as a “Ponzi scheme” and Republican rhetoric echoed similar 
points of criticism. The Obama administration publically 
admitted during the implementation process in 2011 that it 
could not find a reasonable way to administrate the CLASS 
benefit and thus the fate of repeal for CLASS was sealed.6

IV. MODELS FOR REFORM

The following reform proposal presented in this paper 
will attempt to address the aforementioned deficiencies in 
the current system and take heed of the missteps of the ACA’s 
vision of CLASS. Specifically, this long term care reform pro-
posal will utilize an LTC-financing idea presented by Profes-
sor Emeritus Yung-Ling Chen of University of Massachusetts 
Boston and will optimize this idea by further arguing for the 
integration of health care standards into this envisioned pro-
gram. To achieve that end, this paper will argue for the Medi-
care program PACE to be expanded in order to facilitate the 
provision of long term care for the elderly population.  

a. Considerations and Excluding Alternative Models
In order to avoid the fate of the now-defunct CLASS pro-

gram, any proposal for LTC reform must satisfy two criterions: 
1) it must be feasible to pass under the current political realities 
and 2) it must be able to avoid the adverse selection problem 
that CLASS experienced. Creating an entirely new single-payer 
long term assistance program in addition to the current enti-
tlement program is one method proposed to solve the exist-
ing gap in long-term care. Through additional FICA taxes or 
income taxation, the LTC program would be able to be financed 
through mandatory worker contributions that would be even-
tually reimbursed in the form of benefits. European countries 
have utilized different combinations of increased taxation to 
allow for this additional benefit. While they have had moder-
ately successful experiences with this, long-term financing of 
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but this would violate the principle of revenue-spending neu-
trality that allow for the Chen proposal to be politically feasible.

One way the Chen proposal could be workable is if it rec-
ognized that the increased demand for benefits with age was 
intrinsically related to health care needs for aging seniors. If 
this is acknowledged, then additional funding and services 
could be provided from cost-sharing with Medicare and/or 
Medicaid. Thus, in order to provide for the sustainability of 
the reforms proposed by Chen, an additional layer within SS-
LTC that addresses the variability of in-home health of seniors 
must be incorporated. A feasible way for the Chen proposal 
to account for this is if the health of an elderly patient was 
actively monitored within long term care provided. This will 
allow Medicare to have “skin in the game” in the provision of 
long term care. 

Lawmakers have seen the potential in utilizing long-term 
care as a vehicle to track the health of seniors outside of the 
clinical/hospital setting. An existing program within Medi-
care called the Program of All Inclusive Care for the Elderly 
(PACE) addresses this and could serve as a platform to inte-
grate health screening and long term care into one. 

V. OPTIMIZING THE CHEN PROPOSAL: INTEGRATING PACE

Program for All-inclusive Care for the Elderly (PACE) 
was created by the CMS in response to the acknowledgment 
that health quality outcomes and even costs can be intrinsi-
cally linked to the management of the day-to-day lifestyles 
of the elderly. Launched in 1990 and incorporated as an offi-
cial part of Medicare in 1997, PACE has evolved into a large 
demonstration-program servicing 25,000 beneficiaries that 
are able to continue living in their own homes.10 PACE itself 
operates through a community based format, in which PACE 
maintains a smaller size of beneficiaries managed, “enrolling 
on average about 200 persons per site.”11 Each PACE team 
servicing an area must include a team of “primary-care phy-
sicians; physical occupational, and recreational therapists; 
social workers; personal care attendants; registered nurses; 
dieticians; and drivers.”12 The addition of a physician-based 
component explains why Medicare is also responsible for 
purveying the program besides the long-term support role 
provided by Medicaid. The PACE program team, in return, 
receive a pre-paid (capitated) monthly payment from Medi-
care/Medicaid for their services and elderly individuals pay a 
premium unless dual-eligible.13

PACE has origin in initiatives started by hospitals that con-
centrated on lowering their own readmission rates. Medicare 
patients can be found to be disproportionately among those 
who are readmitted. For example, according to the Medicare 
Payment Advisory Commission, “Medicare patients dis-
charged from hospitals having readmission within 30 days…
accounted for $15 billion in spending.10 Many of these types 
of readmissions are preventable and hospitals have attempted 
to take action through integrating more home care visits. 
Research studies have attempted to account for these initia-
tives. One notable study, conducted by Dr. Mary Naylor at 
the University of Pennsylvania, tracked a model to reform the 
discharge process for patients who undergo high-risk inter-
ventions in Philadelphia hospitals. This model involved the 

use of advanced practice nurses that would coordinate “regu-
lar home visits with seven day-a-week telephone availability” 
after the intervention. The results of this were dramatically 
noticed in these six hospitals as “reduced readmissions by 36 
percent and costs by 39 percent per patient (nearly $5,000) 
during the 12 months following hospitalization.”14 

PACE attempts to further optimize models like these by 
actively managing more aspects of a patient’s day-to-day 
health while still allowing the patient to reside within their 
homes. The results of this approach have been promising. 
During a two year period of study during 2008-2010, patients 
in 61 PACE programs were evaluated and the average read-
mission rates of PACE beneficiaries were 19.3 percent and 
19.1 percent which compared closely to the 19.6 percent rate 
of the general Medicare population. But when compared to 
the rate for dual eligible beneficiaries within this period of 
time, the reduction was much starker, as a 22.9 percent rate 
was recorded for that populace.15 Furthermore, what is more 
impressive about the results for those in the PACE program 
is that enrollees in the program did not have better health 
statuses. According to the University of Rochester group con-
ducting the study, 33 percent of the PACE population studied 
were 85 and older, while 10 percent is observed for the general 
Medicare population and 21 percent for the dually eligible 
populations.15

Cost savings have also been noted for this population. 
Another study that monitored 7,847 PACE enrollees over a 
two year period estimated the cost of the reduction of hos-
pitalization rates in comparison with “a nationally represen-
tative sample of the Medicare population.” to approximately 
$520 in total savings per PACE enrollee, which could be 
shared between “Medicare ($450) and Medicaid ($10).”16 This 
result is quite impressive when considering that, “The average 
PACE enrollee is 80 years old and has an average of 7.9 medi-
cal conditions and three activities of daily living (ADLs)…
Approximately half of all PACE enrollees have been diag-
nosed with dementia.”17

VI. CONCLUSION

A solution to providing for long term care insurance is 
a two-part system that should allow for a path to sustain-
ability that the CLASS was unable to forge. First, a long term 
care program operating within Social Security (SS-LTC) 
should provide seniors with a cash benefit for long-term care 
expenses that is automatically transferred, as a premium pay-
ment, to cover part of the pre-paid (capitated) monthly pay-
ment to their PACE provider. The PACE program will then 
receive the rest of its payment through Medicare/Medicaid 
contributions. With this structure, SS-LTC, in theory, will 
1) be self-sustainable, 2) help mitigate unnecessary medical 
costs through hospital readmission reductions 3) improve the 
day-to-day livelihood of seniors at their respective homes, 4) 
lower living expenses for seniors, and 5) improve health out-
comes for seniors with increased medical oversight.
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INSIGHT

The Avoidable Plight of Malnutrition
 Rohan Rao

Malnutrition is among the world’s most pressing epidem-
ics, having plagued several countries for decades. According 
to the World Health Organization (WHO), more than 800 
million people are malnourished today; in more perceptible 
terms, that means that one out of every nine people do not 
receive enough nourishment to sustain a healthy life.1 When 
taking a closer look at particular areas of the globe, the statis-
tics are even more staggering. In Sub-Saharan Africa, a starkly 
impoverished region, approximately one out of every four 
people goes to sleep hungry.1 

When discussing malnutrition, the topic can be divided 
into two categories. The first is protein-energy malnutrition. 
This category refers to a lack of calories and/or protein in 
one’s diet, and is the more heav-
ily assessed and conversed type of 
malnutrition.2 The second type 
of malnutrition is an inadequacy 
of micronutrients.2 Although the 
depth of focus on micronutrient 
deficiency is not as great as the 
former, there have been numer-
ous epidemiological studies that 
have shed light on its detrimental 
effects. One particular facet is its 
destructive influence on neurocognitive growth. Develop-
ing fetuses and young infants are most susceptible to these 
micronutrient deficiencies, with the most prevalent scarci-
ties being of iron, iodine, and Vitamin A.2 In order to lessen 
malnutrition worldwide, it is imperative that every country 
makes a concerted effort to combat these issues. 

“Iron deficiency remains the most prevalent single-
nutrient deficiency in developing and developed countries.”3  
While the brain is developing in utero, a lack of iron in the 
mother can impair neurogenesis and disrupt crucial neuro-
chemistry. One study of iron-deficient rats illustrated that 
lack of iron can lead to structural deficits in parts of the hip-
pocampus along with fewer and less branched dendrites in 
the striate nucleus.4 These areas are associated with memory 
and higher-level functions, so the affected subject may have 
impaired cognitive abilities. Iron is also vital in the synthe-
sis pathways of particular monoanimergic hormones, spe-
cifically dopamine and norepinephrine, which play a role 
in depression and mood.3  Finally, iron deficiency is respon-
sible for the majority of the two billion anemia cases in the 
world. For infants and young children, iron-deficient anemia 
can weaken the immune system, delay growth, and hinder 
neurodevelopment.3 

While the number of countries considered “iodine defi-
cient” has halved over the past decade, it is still exceptionally 
widespread in areas of Asia and Africa.5 Mothers with hypo-
thyroidism, a condition caused by lack of iodine, can give 

birth to children with cretinism. If the deficiency occurs dur-
ing the early fetal period, the child may develop neurologi-
cal cretinism; on the other hand, if the deficiency occurs late 
in the fetal period or even post-birth, the child may develop 
Myxedematous cretinism.6 Both afflictions are characterized 
by a severe degree of mental retardation, but neurological 
cretinism can also result in a deterioration of the cortical 
structure and deafness/muteness.6 Those suffering with Myx-
edematous cretinism can exhibit stunted growth and delayed 
sexual maturation.6  

Finally, Vitamin A deficiency can lead to extreme visual 
impairments and blindness.7 At the same time, it significantly 
increases a child’s susceptibility to measles and, in rare cases, 

can lead to death.7 
While these micronutri-

ent deficiencies have lasting and 
adverse ramifications, preven-
tion and intervention plans are 
not implausible. For example, a 
study by J.L. Beard et al. showed 
that replenishing iron levels in 
rats that had suffered gestational 
iron deficiency actually dimin-
ished the unfavorable conse-

quences. As promising as this study was, however, favorable 
results were only seen if the iron replenishment occurred 
closely after birth; any supplementation past this critical 
period was less effective.8 With regards to iodine deficiency, 
the greatest success was achieved by incorporating iodized 
salt into diets. In areas where this is less possible, however, 
iodized oil injections before and during pregnancy have been 
showed to inhibit the development of cretinism.9 Finally, the 
WHO has begun implementing programs to counteract Vita-
min A deficiency. These plans include an encouragement to 
breastfeed, as breast milk is a natural source of Vitamin A, as 
well as the delivery of high-dose Vitamin A supplements and 
fortified food to those afflicted areas.7 

The path to solving global micronutrient malnutrition is 
not one obscured with technological and scientific obstacles. 
Rather, the technology is there for use and science has shown 
that nutrient supplementation has incredible capacities. The 
rest of the battle falls in our laps. It should be the social obli-
gation of those more fortunate to extend help to those in 
need. The human population has overcome numerous global 
hurdles in the past; it is time to add global micronutrient 
deficiency to that list.  
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