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A LETTER 
FROM THE 
EDITORS

Caroline Zhang
Caroline is an Economics major and 
a minor in Political Science. She is 
currently conducting research on the 

history and contemporary role of paternal-
ism in public health policy through the Center 
for Health Policy (CHP/PCOR) on campus. She 
hopes to use her interests to address pressing 
policy issues in domestic healthcare and inter-
national development. Through the Journal, 
she looks forward to shedding light on public 
health topics and solutions and enjoys con-
necting with the growing public health com-
munity at Stanford.

Judith Shanika Pelpola  
Judith is a junior majoring in Biology, with a 
concentration in Microbes and Immunity, and 
minoring in Art History. Her research interests 

include cancer immunology, with a focus on pediatric care, 
and social disparities in healthcare access. Her passion for 
the Stanford Journal of Public Health comes from her in-
terest in writing as a powerful medium by which advances 
in the biomedical sciences is communicated to different 
populations, both in Stanford and beyond, which is why 
she will also be completing a Notation in Science Writing. 
As a pre-med, Judith wants to help provide chronic care 
to underserved populations and do work in biomedical 
research writing.

We welcome you to the Spring 2014 issue of the Stanford Journal of Public Health, a biannual undergraduate 
publication that seeks to connect the enthusiastic, widely distributed public health community at Stanford 
by encouraging scholarly discussion of today’s most pertinent public health issues.

In this issue, we’ve focused on health and gender, from intrauterine devices post the Affordable Care Act to 
eating disorders in men. Our writers explore the use of microfinance in women’s health and discuss gender 
disparities in HIV trends. Be sure to catch first-hand, on-the-ground commentary by Stanford students in the 
Experience section, including Emily Stebbin’s exploration of gender and fertility mythology in Latin America 
and Bianca Kapoor’s investigation of emergency health services in Brazil. These and other stories, along with 
innovative research meticulously compiled by our Research team, are a true testament to the impact the 
Stanford community is having on the public health landscape.

Since the Journal’s founding in 2011, we have been fortunate enough to work with inspiring faculty and staff 
from all corners of campus, including the Stanford Office of Community Health, the Center for Innova- tion in 
Global Health, the Program in Human Biology, the Haas Center for Public Service, Stanford Service in Global 
Health, and the Sexual Health Peer Resource Center. We would like to thank The Bingham Fund for Student 
Innovation in Human Biology and the ASSU Publications Board for their continued generous support of our 
endeavors. And finally, we want to thank our talented and dedicated staff for making this all possible.

We hope you enjoy this issue of the Journal as much as we enjoyed making it. We welcome your thoughts 
and comments about our work, the public health community at Stanford, or an issue you would like to see us 
cover. Please don’t hesitate to reach out to us at stanfordjournalofpublichealth@gmail.com

Sincerely,
Caroline Zhang ‘15 and Judith Pelpola ‘15
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Today, childbirth complications are the leading 
cause of death among girls aged 15-19 years old 

in low-and middle-income countries.1 This sobering 
statistic is one that many young people in the Unit-
ed States find difficult to grasp. Can you imagine if 
one out of five girls from your high school had al-
ready given birth by the time she graduated?2 The 
dire problem of childbirth complications in develop-
ing countries must be alleviated or mitigated. Cur-
rently, several organizations are striving to do so by 
encouraging the adoption of child rights laws. The 
following evaluation will explore three major com-
ponents: first, it will provide background informa-
tion on Nigeria to provide context for the issue of 
childbirth complications; second, it will describe 
steps that the Nigerian government is taking to 
combat this issue, and finally, it will discuss the at-
tempts of international organizations to spread 
awareness of a devastating global occurrence.

Nigeria is located in Central Africa, structured with 
a democratic government similar to that of the 
United States. However, extreme destitution exists 
in Nigeria with roughly 60% of its population liv-
ing in poverty.3 Childbirth is a huge issue in Nige-
ria, largely due to its common occurrence of child 
marriage; these commonplace incidences result 
in a continuous spiral of poverty, death, and other 
birthing complications. One in every four mar-
ried girls in Nigeria ha given birth before the age 
of 15, and many girls are married by this age; 20% 
of girls in Nigeria are married by the age of 15, and 
40% by the age of 18. Many of these marriages 
are forced, and over a quarter are polygamous.4

Furthermore, childbirth complications are danger-
ous beyond even the threat of death; this is due 

to their detrimental effects on opportunities for 
education. In Nigeria, only 2% of 15-19 year old 
married girls are in school, versus 69% of unmar-
ried girls.5 This frightening statistic also contributes 
to the poverty cycle because it is very difficult for 
these teenage girls to pull themselves out of des-
titution without a proper education. In the past 
few years, Nigeria has made efforts to save these 
girls through education and child marriage laws. 

In 2003, Nigeria passed the Child Rights Act. This 
act increased the minimum age of marriage to 18 
for girls.5 Punishment for breaking this law is a large 
fine or imprisonment for at least five years. Howev-
er, though the act was passed on a Federal level, it 
is only effective if State Assemblies adopt it as well. 
Unfortunately, only sixteen of the thirty-six Nigerian 
states have passed the Act to date.7 These States are 
not adopting such measures due to age-old tradi-
tions, especially within the sharia-law ruled Muslim 
states.8 Child marriage has been an integral part of 
Nigerian history; Nigerian culture largely advocates 
that it is normal for a girl to get married as soon as she 
is fertile. As a father recounted of his thirteen-year-
old daughter, “I wouldn’t force my daughter to marry 
somebody she doesn’t like, but as soon as a girl is of 
age [starts menstruating], she should be married.”9  
Consider the fact that menstruation usually occurs 
around 12 or 13 in girls—is that an acceptable age 
for marriage to a man in his 40s, 50s, or even 60s?

This issue of childbirth complications in developing 
countries goes well beyond Nigeria—its impact is 
global. In recent years, this has emerged as a more 
apparent human rights issue; several organizations 
are following Nigeria’s lead and working to encourage 
countries to enact Child Marriage laws. For example, 
Girl Up out of the United Nations Foundation works 
to mobilize and education girls all over the world in at-
tempts to halt childhood marriage and so childbirth. 
An educated girl is seven times less likely to marry 
young, so education is vital for alleviating this crisis.10  
The World Health Organization also strives to spread 

Beyond Policy: 
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awareness and encourage action; this past October, 
they held “International Day of the Girl Child” to 
raise attention to the human rights girls deserve. In 
undeveloped nations, legislation and policy around 

child marriage and childbirth laws is a necessary 
next step; spreading the understanding of this global 
crisis is a critical measure to mitigate this grave issue.
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According to a number of physicians and women’s 
health advocates, Intrauterine Devices (IUDs) 

are safe, easy to use, practically free of user compli-
ance1 issues, and more effective than the pill —the 
“holy grail” of birth control methods.  IUDs, a form 
of “long-acting reversible contraception” are small, 
often T-shaped devices inserted into the uterus and 
currently last from 5-10 years.  In the US, there are 
currently two options: one containing hormones, the 
Mirena and now Skyla, and 
one nonhormonal copper 
IUD known as ParaGard.  The 
ParaGard is a popular choice 
among those with unpleas-
ant side effects like weight 
gain, nausea, and headaches 
from hormonal birth con-
trol.  Because the device is 
placed by a healthcare pro-
fessional and lasts for several 
years, it is a major innova-
tion over methods whose 
success relies on perfect 
user compliance and correct 
use—a major flaw of other 
birth control methods—to 
be optimally effective.  Ad-
ditional factors including the 
design of the IUD as both 
a mechanical and chemical 
barrier make the hormonal 
IUD failure rate 0.2%, almost 50 times more effec-
tive than the pill, 9% with typical use.2 For these 
reasons it is considered the “most effective” of re-
versible contraception and “safe for use by almost all 
reproductive-age women” by the American College 
of Obstetricians and Gynecologists.3 Yet while physi-
cians and women’s health advocates pave way for an 
“IUD renaissance”, only 5.6% of women on contra-
ception chose the IUD, compared to 27.5% who opt-
ed for the traditional pill form as recently as 2010.4 
So why hasn’t the easy to use, “most effective” re-

versible contraceptive caught on with the public?  
Will the widely popular “birth control provision” of 
the Affordable Care Act (ACA) finally change that?

The Women’s Preventative Health Services provision 
of the ACA received overwhelming support for of-
fering options from hormonal methods like the pill 
and IUD to sterilization procedures such as tubal li-
gation with no-cost sharing—that means for the first 

time these options were 
absolutely free to insured 
women.  The historic provi-
sion, which took effect in 
August 2012, is expected to 
usher in the renaissance of 
birth control.  Specifically, 
the provision requires insur-
ance companies to cover 
approved contraceptives 
(per the FDA), as well as the 
initial counseling visit and 
the follow-up for options 
that require procedures 
such as the IUD or tubal liga-
tion.  In the particular case 
of the IUD, this means that 
covered women can now 
not only avoid paying for 
the placement procedure 
and the IUD itself, but also 
avoid the cost of both visits.  

This ensures that women have the option of choos-
ing birth control options based on their needs and 
not sacrificing these specific needs for affordability.  
Removing barriers to birth control, however, has so-
cietal benefit.  Removing copays from birth control 
and other preventative services was also aimed at 
limiting the economic disparity in health coverage 
between men and women.  According to the Cen-
ter for American Progress, women of reproductive 
age “spend 68% more on out-of-pocket healthcare 
costs than do men.”5  For this reason, the Common-
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wealth Fund cites over half of women skipping or 
putting off preventative care because of cost.  In ad-
dition to promoting parity in economic burden, poli-
cymakers and advocates hope to remove barriers 
to economic success through family planning.  The 
CDC reports that currently one-third of pregnancies 
in the US are unplanned.6 Researchers claim that 
providing birth control without copays can result in 
60 to 80% of abortions avoided.7 By allowing young 
women to have maximal control over family plan-
ning, regardless of their ability to pay, their chances 
at educational and economic success are increased. 

If women’s freedom of choice of birth control is no 
longer constrained by cost –and IUDs specifically 
are not only highly effective and long lasting and 

now free from counseling to follow up after place-
ment—why haven’t they “flown off the shelves?”  
In fact, why do so few people even know they ex-
ist?  While many expected a huge boost in the use 
of IUDs, their use has increased but not dramati-
cally.  Even after doctors and advocates pointed to 
their efficacy, safety, ease of use, and progress from 
early IUDs, went from about 1% in the 80’s and 
90’s to 2.4% in 2002 and 5.6% in 2008 just around 
the time the legislation was written and have hov-
ered around this mark post legislation.  This is com-
pared to 9% to 15% usage in Europe, where there 
are varying forms of universal healthcare coverage.  
Many of these systems however, have offered gen-
erous healthcare coverage for over half a century.  
Thus, perhaps the lesson is that change is slow.  

Interestingly, a few studies from the US complicate 
this perspective.  The Kaiser Foundation Health Plan 
offered IUD and injectable contraceptives free in 
2002 and saw the use of IUDs rise by 137%.  They 
attributed their success to both education and cost 
sharing, which points to the conundrum of IUD up-
take an awareness issue.8 Similarly in research from 

the CHOICE project in St. Louis, published in 2011, 
55% of women given their choice of contraception 
for free chose the IUD.  By all accounts, there appears 
to be interest in the IUD when presented the choice.  

However, there are specific concerns that may be af-

fecting the success of the IUD that policymakers and 
advocates must address.  Perhaps one of the most 
obvious barriers to their uptake, IUDs previously had 
a poor perception among the public due to the early 
version Dalkon Shield.  While IUDs today are consid-
ered to be very safe, the Dalkon Shield injured more 
than 200,000 women in the 1970’s.9 This was largely 
from bacterial infection caused by poor design and 
poor physician training and standards.  Over forty 
years later this legacy has undoubtedly still affect-
ed public perception, but there may be barriers for 
women who prefer the option.  For example, senior 
public policy associate at the Guttmacher Institute 
stated, from anecdotal evidence from media reports 
and from insurance companies “own publically avail-
able documents” that “some plans are improperly 
requiring cost-sharing in circumstances where they 
shouldn’t.”10 Thus, almost two years after the law 
went into effect, many women are still struggling to 
access these benefits.  Many, including the American 
College of Obstetricians and Gynecologists, believe 
the biggest target for these long-term devices should 
be teens and young women, but a study found that 
72% of parents stated they would be uncomfortable 
with this method.11 While still others claim that the 
makers of IUDs and other long-acting reversible con-
traception (LARC) aren’t devoting enough resources 
to advertisement, perhaps because it’s a small part 
of their business.  Similarly, they perhaps haven’t 
worked to ensure physicians and other health-
care providers educate patients about this option. 

While there are several issues surrounding IUD 
adoption, these concerns clearly point to a more 
general problem: lack of awareness not only of their 
existence, but their new price tag.  Studies suggest 
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that when awareness is coupled with education, 
women are likely to prefer long acting reversible 
contraceptive options like the IUD.  While women’s 
advocates and physicians are such strong propo-

nents of the IUD that they have championed its “re-
naissance” perhaps the question they should ask is: 
what will it take for women to rediscover the IUD?        
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At 13 years old, Soheir-al Batea, from a small com-
munity north-east of Cairo had barely entered ad-

olescence when she was subjected to a severe form 
of female genital mutilation: infibulation, the remov-
al of the inner and outer labia and the fusion of the 
wound. If she objected, it hardly mattered. After all, 
generations of women in her family and village had 
undergone the same procedure that set them on the 
road to womanhood. However, last summer, while 
the traditional circumciser was operating, the pro-
cedure went terribly wrong and Soheir died from an 
anesthesia overdose. A $10 procedure deeply rooted 
in cultural values had resulted in a young girl’s death. 

Soheir’s story is one of the few to gain the attention 
of the international community. Female genital mu-
tilation (FGM), which is defined by the World Health 
Organization (WHO) as “all procedures that involve 

partial or total removal of the external…female geni-
tal organs for non-medical reasons.”1 There are three 
primary types of FGM, as defined by the WHO. Type 
I is the partial or total removal of the clitoris, Type II 
is the partial or total removal of the clitoris and inner 
labia, and Type III is the removal of all external geni-
talia and the fusing of the wound, leaving only a small 
hole for the passage of urine and menstrual blood 
which must be surgically re-opened for intercourse 
and childbirth. The girl’s legs are then bound from 
hip to ankle for 2-6 weeks until the wound has sealed. 

Circumcision ceremonies are carried out as joyful oc-
casions that celebrate community and ethnic values 
and are considered a rite of passage. As an ethnic 
marker, FGM is tied to cultural ideas about fertility, 
marriage, and sexuality, and supposedly enhances 
male sexual pleasure while suppressing the female 

sexual drive. Infibulation essentially guarantees 
monogamy due to the pain caused by sex and the 
difficulty of opening the sealed wound without be-
ing discovered. Uncircumcised women are seen as 
highly sexualized since female genitals are regarded 
as dirty or ugly. As it is seen as a source of honor and 
an essential part of correctly raising a daughter well, 
FGM is often supported by both women and men 
in practicing regions. Practitioners often claim that 
FGM increases purity and hygiene, yet there are no 
known health benefits of FGM. Typically a knife or ra-
zor is used to carry out the procedure, with or with-
out anesthesia, leaving the victims especially prone 
to health complications that include recurrent infec-
tions, dysuria, stagnation of menstrual blood in the 
uterus or vagina, chronic pelvic pain, and infertility, 
as well as the immediate risk of fatal bleeding. Long-
term psychological effects include post-traumatic 
stress disorder (PTSD) and depression associated 
with feelings of shame and betrayal. FGM is also as-
sociated with increased risk for complications during 
childbirth, such as vaginal tearing and postpartum 
hemorrhage. Infant mortality is also higher among 
infants born from mothers who have undergone 
FGM than those who have not (15% increase for Type 
I, 32% increase for Type II, 55% increase for Type III).2  

The international effort to eradicate FGM only began 
to gain momentum in the 1970s, initially led by prom-
inent female activists and grassroots campaigns. It 
was not until 1997 that WHO issued a statement 
officially declaring its opposition to FGM. FGM was 
also outlawed in Egypt in 2008, and in 2012 the UN 
General Assembly unanimously voted to condemn 
the practice. However, legislation is often loosely en-
forced and proves to be a major obstacle in the cam-
paigns’ goal of permanent termination of FGM in 
practicing regions. Therefore, due to loose local en-
forcement of legislation banning FGM, the practice 
remains prevalent across sub-Saharan Africa and the 
Middle East. Estimates are that 125 million women, 
most of whom underwent the procedure before 
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they were five years old, have been affected by FGM.

The role of outside organizations, usually based 
in developed, Western countries, has been the 
source of controversy when considering the ques-
tion of who or what is responsible for terminating 
FGM. Rather than defending human rights, crit-
ics argue that third parties are proponents of cul-
tural colonialism by imposing practicing commu-
nities with their Western morals of sexuality and 
what consists of a “barbaric” practice. Grassroots 
campaigns fighting FGM work toward goals such 
as providing health education to men and women 
about the physical and psychological complications 
caused by FGM, establishing community and indi-
vidual counseling support systems, and providing 

training to circumcisers for alternate livelihoods. 

Another controversial aspect of the internation-
al public’s duty with regard to FGM is the issue of 
granting refuge to victims seeking asylum on the 
grounds of FGM. Because the grounds of gender-
based forms of violence are so extensive, there are 
many stances of opposition to the proposition of 
considering victims of FGM as refugees and coun-
tries may claim to be at risk of an influx of women 
claiming right to asylum on these grounds. Perhaps 
one of the most well-known cases is that of Fauzi-
ya Kassindja, who fled her home country of Togo in 
1984 hours before her circumcision ceremony. She 
made her way to the U.S., where she was detained 
by the Immigration and Naturalization Service upon 

>80% 51-80% 26-50% 10-25% <10%

Female Genital Mutilation Among Girls and Women 15-49
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arrival. With the assistance of Layli Miller Bashir, a 
young law student, a groundbreaking decision was 
reached to grant Kassindja asylum on June 13, 1996. 
Kassindja’s success in navigating the foreign asylum 
process in spite of her limited access to resources, 
education, and money not only gave hope to wom-
en in similar situations but also brought public at-
tention to the many obstacles that FGM victims face 
in the process of seeking legal protection. For ex-
ample, in 2006, a study of the UK asylum process 
was undertaken by the Refugee Women’s Resource 
Project (RWRP) and revealed a lack of knowledge of 
gender issues and cultural background among de-
cision-makers, a shortage of interpreters and inter-
viewers, and an overall inability to properly provide 
for the needs of the women.3 The study concluded 
that further training of asylum caseworkers in cul-
tural sensitivity is crucial in assessing the trauma 
suffered by the women and their claims for asylum. 

Physicians from developed nations face similar cul-
tural barriers when attempting to treat women who 
have undergone FGM and have subsequently fled 
their home countries in search of health care. Many 
of the issues that women face when approaching 
physicians for treatment are due to misunderstand-
ings in cross-cultural communication and a lack of 
medical knowledge by health care providers specific 
to FGM. For example, women have reported feeling 
alienated when their doctors expressed shock and 

disbelief upon learning about their condition, and 
in some cases, did not know how to properly treat 
them. In countries where FGM is not commonly 
practiced, physicians may not be aware of proce-
dures such as deinfibulation, a surgical reversal of 
the physical damage caused by FGM that reduces risk 
for medical complications. Cultural sensitivity is es-
pecially important in providing mental and emotion-
al support to FGM victims, who may have difficulty 
coming to terms with their experiences. Upon being 
circumcised, women and young girls may enjoy an 
empowering elevation of status in their local com-
munities and associate feelings of pride, faithfulness 
and respect to tradition, making it especially difficult 
to analyze the adverse psychological effects of FGM. 

Ultimately, FGM remains highly controversial on 
the international stage due to its historical signifi-
cance, complex ethnic underpinnings, and health 
implications. Soheir is certainly not the only casu-
alty to result from this cultural practice and will not 
be the last. Much is yet to be understood about the 
physical and psychological consequences of FGM, 
as well as how to best provide treatment for its vic-
tims and to resolve the open question of granting 
asylum to women on the grounds of gender vio-
lence. FGM is surely an issue that will continue to 
be hotly debated as tensions persist between lo-
cal communities and intervening Western forces.
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One in 200 American women suffers from an-
orexia nervosa, and the number of women who 

suffer from bulimia is four times higher.1 Half of girls 
ages 11 to 13 years consider themselves overweight.  
The mortality rate associated with anorexia nervosa 
is 12 times higher than the death rate associated with 
all causes of death for females 15 to 24 years old.2

What’s missing in these statistics on eating disorders 
is any mention of men. When we think about eating 
disorders like anorexia nervosa and bulimia, images 
of ultra-thin adolescent girls come to mind. A quick 
“Google Image” search of “anorexia” reveals count-
less pages of pictures of women in bikinis with their 
rib cages protruding from under their skin and car-
toons of stick-skinny girls seeing distorted reflections 
of an overweight version of themselves in the mirror. 
Most magazine headlines that accuse celebrities of 
having an eating disorder target exclusively women, 

as if men are exempt from such issues. Yet, 10 million 
men will suffer from an eating disorder at some point 
in their lives and about 20 percent of all anorexics 
are male.3,4 According to Leigh Cohn, author of Cur-
rent Findings on Males with Eating Disorders, almost 
40 percent of young men have some sort of ‘disor-
dered’ eating. So, why are men largely ignored in the 
discussion of eating disorders, and why has the me-
dia portrayed them as exempt from these diseases?

One theory is that, unlike for women, the ideal male 
body image is large, muscular, and strong. This im-
age often leads men to binge eating (uncontrolla-

ble eating without compensatory behaviors to lose 
weight). Accordingly, 40 percent of those suffering 
from binge eating are men.5 As a result, the majority 
of men with eating disorders do not exhibit the ste-
reotypical symptom of thinness. Because eating dis-
orders in men can involve weight gain, they are not 
formally seen as eating disorders, which have tradi-
tionally involved losing weight. In fact, up to 60 per-
cent of male eating disorders fall under the category 
of “eating disorder not otherwise specified.” This 
could largely be due to the fact that “muscle dysmor-
phia,” the drive for gaining muscle through binge eat-
ing particular foods and avoiding others completely 
while also compulsively exercising and taking dietary 
supplements to lose fat, has not been formally rec-
ognized on the eating disorder spectrum.6 Addition-
ally, doctors hypothesize that many parents also may 
not consider that their sons are susceptible to eating 
disorders in the way that their daughters are, which 
could lead to under-diagnosis of men with eating dis-
orders.7 Just like women, men too are faced with so-
cio-cultural pressures to conform to an “ideal look” 
the difference being that the ideal male look con-
sists of large biceps, a 6-pack, and ripped shoulders.

Why are men placing so much attention on their 
physique? Dr. Lisa Medoff, a Stanford developmen-
tal psychologist and specialist in adolescent mental 
health and sexuality, presents one viewpoint. Dr. 
Medoff explains that because women have now 
achieved parity with men in the academic world, 
men turn to their bodies to show off their masculin-
ity and worthiness of women. Studies have shown 
that when men see images of attractive male bod-
ies, such as those found in the media, they experi-
ence an increased dissatisfaction with their own 
bodies.6 This finding is in line with “social compari-
son theory,” which states that both men and wom-
en naturally compare themselves to those they see 
around them, such as celebrities and models, finding 
shortcomings about their own bodies.  Dr. Medoff 
states that Men’s Health is the magazine that her 
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male clients read the most often, ripping out and 
saving particular pages such as those that show 
how to get a six-pack. While women with eating dis-
orders tend to be preoccupied with losing fat from 
their lower bodies—legs and hips—men want to 
gain muscle on their upper halves, namely on their 
chest and arms.   Dr. Medoff believes that “men are 
more concerned with muscles and shape, whereas 
women are more concerned with thinness, but the 
underlying mechanism of the obsessive focus on 
conforming to a certain shape is the same in men 
and women.” Therefore, while their fixations differ, 
neither men nor women are immune to the con-
stant messages from the media idolizing a particu-
lar (and often unattainable) body type and shape. 

While “muscle dysmorphia” constitutes the pri-
mary type of eating disorder that men suffer from, 
it is important to remember that many men also 
have eating disorders that result in rapid and un-
healthy weight loss, just as females do. As men-
tioned above, 20 percent of all anorexics are male. 
A study of 404 male college undergraduates in 
2010 revealed that one in four men had intention-
ally gone without food for at least 8 waking hours in 

the last month for “weight or shape reasons.”  Thir-
ty percent of the men in the study participated in 
“compulsive” exercising. Both of these statistics re-
sembled those pertaining to undergraduate women 
engaging in these activities found in other studies.8

In fact, countless studies have found that the mani-
festations of men with eating disorders are very 
similar to those of women with eating disorders, 
from age of onset (early adulthood) to the preva-
lence rates of specific eating disorders, with bu-
limia being as much as ten times more common 
than anorexia.9 Furthermore, men and women 
have similar levels of dietary restraint, excessive 
exercise patterns, and binge eating rates.9 In one 
study, both sexes reported an average of four binge-
eating episodes per week.10 According to the Na-
tional Association of Anorexia Nervosa and Associ-

ated Disorders, eating disorders have the highest 
mortality rate of all mental health disorders, and 
these statistics do not discriminate based on sex.1,5 

While anorexia is undoubtedly present in men, most 
male eating disorders involve a compulsive drive to 
gain muscularity. Despite the fact that, on average, 
men may not be as preoccupied with “thinness,” men 
and women are more similar than different in the 
manifestation of their eating disorders. Yet numer-
ous studies have shown that men with eating disor-
ders are much less likely to get treatment than their 
female counterparts. Dr. Beth Gadomski, staff psy-
chologist at Vaden Health Center at Stanford Univer-
sity, suggests that this could be because men are “so-
cialized into assuming [eating disorders] are only an 
issue for women” and, therefore, there is increased 
stigma in stepping forward and expressing they have 
a problem. In fact, based on her clinical work, Dr. 
Gadomski has noticed that it is more common that 
men come into her office for something else, such as 
depression, and the presence of an eating disorder 
reveals itself later. As a result of delayed treatment 
in men compared to women, eating disorders last a 
third longer in males than in females.4 Another con-
tributing factor to late diagnosis of eating disorders 
in men is that most of the instruments used to mea-
sure body concerns are geared towards women and 
are not reliable for diagnosing male eating disorders.6 

This discrepancy in access to treatment is the most 
profound difference between men and women 
with eating disorders. Unlike biologically based dif-
ferences, which are difficult to address, access to 
treatment can be improved through intervention. 
It is, however, imperative to design male-specific 
tools for treating eating disorders in men because, 
while the manifestations of the disorders are simi-
lar in men and women, the motivations vary. Clas-
sifying “muscle dysmorphia” as an eating disorder 
could help to dispel the myth that eating disorders 
are a “girl thing” — a myth that often discourages 
men from seeking treatment.6 Other steps would 
be to create surveys and scales specifically designed 
for men to diagnose and measure eating disorders 
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among them, and to target interventions to high risk 
groups such as boys playing competitive sports. Fi-
nally, the role of information, education, and com-

munication campaigns to raise awareness among 
parents and teachers that men, too, are suscepti-
ble to eating disorders cannot be overemphasized.  
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Currently, over 33 million people live with HIV 
worldwide with 97% of those infected living in low 
and middle-income countries, such as those in sub-
Saharan Africa.1 In addition to the class component 
of this disease, there is also a disparity regarding 
gender. Within these countries, women are dispro-
portionately affected due to gender inequalities 
and social norms permitting men to have multiple 
partners.2 In these areas, women often lack deci-
sion making control, and may not even be able to 
make choices regarding their own health, such 
as whether or not to obtain HIV testing and HIV 
treatment if they discover they have the disease.

Another group that suffers tremendously from HIV 
is the gay and bisexual male community. In the Unit-
ed States, men who have sex with men (MSM) ac-
counted for 63% of all new infections during the year 
of 2010.3 As is the case with women in sub-Saharan 
Africa, these high infection rates can be attributed 
to social norms that permit multiple sexual partners. 
For example, in 2010, a National Institutes of Men-
tal Health study, over 40% of the 566 gay male cou-
ples involved reported having open relationships.4 

Because social norms are difficult and often con-
troversial to change, many HIV initiatives instead 
focus on reducing harm. However, with the num-
ber of HIV infections on the rise, it is possible that 
these initiatives will not be enough to curb future 
infection rates. Moreover, HIV mutates very rapidly 
within an individual, so transmission of the disease 
frequently leads new strains (of which there are 
over 60), and recombination if multiple strains exist 
within a single individual, all of which can result in 
resistance to existing treatments.5 Antiretroviral reg-
imens manufactured by companies like Gilead are 
successful at pushing back the onset of AIDS. How-
ever, only approximately 10 million of the 33 million 
have access to antiretroviral therapies (ART). Unless 
more steps are taken to address this discrepancy, 
HIV resistance to existing drugs will rise and eradi-
cate our only methods for controlling the epidemic. 

To tackle these issues, one area of HIV research is 
targeting HIV through the development of traditional 
vaccines, which operate by using a biological particle, 
termed immunogen, that prompts the production of 
disease-specific antibodies, the primary biochemical 
agents the body uses to combat infection. Current 
work at the National Institute of Allergies and Infec-
tious Diseases (NIAID) focuses on isolating and char-
acterizing these antibodies that specifically target the 
HIV viral particle. By studying the antibody repertoire 
of HIV-positive individuals, scientists at the NIAID 

discovered antibodies that target structures on the 
virus particle that are relatively conserved between 
HIV strains. Amazingly, the VRC01 class of antibod-
ies can neutralize over 90% of HIV strains by mimick-
ing the CD4 binding site that the virus uses to infect 
white blood cells.6 Current goals involve developing 
immunogens that naturally elicit these antibodies. 

While this research has promise, it is important to 
keep in mind that HIV has many methods of evad-
ing our immune system. So while antibodies have 
been discovered that shut down some of the meth-
ods of evasion, such as the sugar coating (glycan 
shield) that allow HIV viral particles to freely float in 
the blood with minimal recognition, other problems 
still persist. The high mutation rate of HIV enables a 
strain that can be neutralized by a class of antibod-
ies to become resistant to these antibodies. Further-
more, if HIV enters the body in considerable num-
bers, the immune response will be unable to prevent 
all cellular level infections. The problem is that soon 
after an HIV particle enters a cell, it incorporates its 
genetic information into the cell’s own genome. Be-
cause the immune system typically only reacts to the 
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byproducts of infected cells, such as cell manufac-
tured HIV particles or fragments, the HIV virus can 
hide without being detected for years. Clinical meth-
ods that target these infected cells would therefore 
be helpful in developing a vaccine as well as a cure. 

Another active area of research addressing HIV in-
fection involves gene therapy, in which the human 
genome is modified in HIV vulnerable cells to protect 
these cells from infection. Specifically, a new method, 
coined “stacking,” confers protection by overloading 
HIV targeted white blood cells with various mutations 
that block HIV entry pathways. Richard Voigt of Stan-
ford University is currently using zinc-finger nucle-
ases, an engineered protein designed to edit the ge-
nome, to insert one gene disrupting the CCR5 protein 
that some HIV uses to enter cells, as well as two ad-
ditional genes that have further disruptive effects.7,8 

The results indicate a 1200x fold protection improve-
ment against HIV viruses that use the CCR5 for entry.

While there are many efforts focused on develop-
ing new methods to combat HIV, other efforts are 
directed toward using existing drugs in novel ways. 
For example, ARTs have been shown to be effec-
tive in reducing the mother to child HIV transmis-

sion rates from 15 to 45% to rates as low as 5%.9,10 
Similarly, taking ART before infection, a protocol 
known as pre-exposure prophylaxis (PrEP), has 
been shown to reduce the chance of contracting 
HIV upon exposure to the virus. The National In-
stitutes of Health conducted a multi-country study 
that showed PrEP confers 44% additional protection 
to MSM. Among the participants that demonstrat-
ed detectable levels of ART in their blood, the HIV 
acquisition rate was reduced by more than 90%.11  

Despite the staggering numbers, perfect protection 
against transmission through ART has yet to be ob-
served. Even if such protection were available, it is 
unlikely that everyone would be able to obtain or 
even adhere to such protection, and transmission of 
the virus would likely continue. Moreover, despite the 
past few decades of research, there is still no func-
tional cure or vaccine to HIV. While there are some 
interesting concepts in the pipeline, the clinical trial 
process is infamously slow, so it will likely be years be-
fore we can properly gauge the effectiveness of these 
newer methods as cures or vaccines. In the mean 
time, to curb infection and disease progression, the 
world will have to rely on ART, which are by no means 
a cure, and by no means affordable to just anyone. 
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Fetal Alcohol Spectrum Disorder: A Simple Cause

While drinking alcohol while pregnant is not recom-
mended, one in ten pregnant women in the United 
States still consumes alcohol.1 Alcohol easily passes 
through the placenta and into the blood of the fetus 
and is detrimental to development. Researchers at UC 
Riverside have found that alcohol alters the expres-
sions of genes in the brain even at small doses.2 Con-
ditions due to alcohol consumption during pregnancy 
are categorized in Fetal Alcohol Spectrum Disorder. 
Worldwide, nearly 1 in 100 babies born are diagnosed 
with FASD, making it just as prevalent as Autism.3 

FASD varies greatly in severity. The different cat-
egories of FASD include: fetal alcohol syndrome 
(FAS), Alcohol-related neurodevelopmental disorder 
(ARND), and Alcohol-related 
birth defects (ARBD). FAS is 
characterized by abnormal 
facial features such as a thin 
upper lip, small eye open-
ings, a flat philtrum (space 
between the lip and nose), 
low birth weight, a smaller 
head, and brain abnormali-
ties which lead to many cog-
nitive and emotional issues. 
ARND children have many 
of the same problems but they do not have the dis-
tinct facial features. ARBD is also similar but includes 
major defects in the skeletal and organ systems.4 
Because alcohol impacts fetuses differently and the 
effects are sometimes difficult to distinguish, FASD 
is under-diagnosed. Often children are taken care of 
by foster parents who are not aware of the moth-
er’s use of alcohol and many times these children 
do not have the distinguishing FAS facial features.5 
Children are also misdiagnosed for ADHD because 
of cognitive deficiencies and differences in behavior. 

Plans to cope with FASD should include help-
ing women avoid drinking while pregnant and 
supporting mothers and their FASD children.

Preventing FASD and Supporting Sustainable         
Solutions

FASD occurs around the world, especially with single 
mothers of a low socioeconomic status. Women that 
have unplanned pregnancies, little education, a histo-
ry of being abused, and mental health disorders also 
tend to have children with FASD.6 The WHO consid-
ers FASD to be “child maltreatment” because moth-
ers are causing the developmental defects through 
alcohol consumption. Mothers are at fault but steps 
can be taken to help them make the right decisions. 

Raising awareness of the harmful effects of alco-
hol through widespread 
campaigns is an important 
aspect of prevention. The 
WHO advocates for the over-
all reduction of alcohol avail-
ability and increase in taxes 
on alcohol products.7 Efforts 
also focus on educating phy-
sicians so that they can edu-
cate their patients.8 FASD 
interventions must address 
mothers because they often 

need treatment for alcoholism. An alcohol addic-
tion is complicated because even women who know 
about the risks often keep drinking.5 As a result, they 
may have more than one child with FASD. Moth-
ers must live with this decision for the rest of their 
lives. Women often do not seek treatment because 
they fear they will lose their children and don’t have 
money to pay for their treatment or childcare, prop-
er transportation, the support and counseling ser-
vices.9 Organizations need to support these women. 

Fetal Alcohol Spectrum Disorder
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The Corporation for Child Nutrition (CONIN) is a 
private non-profit in Santiago, Chile that began in 
1975 to combat child malnutrition. CONIN focuses 
on intervening early on from age 0-4 to “break the 
cycle of poverty and underdevelopment.”10 The or-
ganization helped reduce malnutrition rates in Chile 
from 16% to 2%11 and has worked with over 85,000 
children12. In 1993 Argentina founded CONIN Ar-
gentina, modeled after the Chilean organization.

CONIN provides an integrative approach for such a 
complex issue. They work with the children, their 
families, and their teachers. Their team includes 
physicians, nurses, nutritionists, therapists, educa-
tors, and social workers.13 The severity of a child’s 
condition can be evaluated regularly so that when 
they leave their caretakers have the tools to un-
derstand how they can best provide for the child. 
They provide specialty care, deliver “special foods” 
including formula, medicines, psychomotor stimu-
lation, and provide psychosocial support with a 
focus on social reintegration, oxygen, diapers, bot-
tles, and clothing. CONIN centers take many FASD 
children because supporting these children from 

the beginning is crucial; the center is their home. 

The government has realized how important the or-
ganization is to communities impacted by high rates 
of FASD conditions. The Chilean ministry of health 
provides most of the funding, and the rest is col-
lected through donations.14 Still, CONIN only serves 
children up to age five, but FASD affects a child for 
his or her entire life. Children cannot be cured, only 
supported. FASD children tend to have school prob-
lems, trouble with the law, employment problems, 
issues with substance abuse, mental health issues, 
and inappropriate sexual behavior.8 FASD children 
heavily rely on others. These issues lead to emotion-
al stress for the child and the family. This stress wors-
ens the effects and can lead to increased substance 
abuse and financial strain for the family or child.15 

FASD impacts other aspects of society as well. In 
the U.S. for example, medical and residential (for 
individuals with mental retardation) care costs up 
to $6 billion per year.16 The estimated lifetime cost 
for medical treatment, residential care, productiv-
ity losses, and special education is estimated at $2 
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million per person.17 FASD is complicated because 
children need an early diagnosis, a stable home, 
and a treatment plan developed by a team of pro-
viders because of the wide range of problems that 
evolve.18 Clearly, preventing prenatal alcohol expo-

sure is ideal for everyone, but mothers and FASD 
patients still need extensive care. A direct approach 
like CONIN’s can be applied with preventative ap-
proaches to diminish rates of FASD worldwide.
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The world of microfinance has been praised as a 
panacea for entrenched social and economic prob-
lems in the developing world. However, critical eval-
uations of the links between microfinance, women’s 
empowerment, and family health are few and far be-
tween. Microfinance is a business relationship that 
provides small “microloans” to poor individuals to 
create their own small businesses. Microfinance has 
often been implemented in 
one of two ways: either as 
a relationship between an 
individual and a local bank 
or as a group-based model 
in which several individu-
als apply for loans and are 
responsible for each other 
to repay these loans. The 
latter mechanism has been 
utilized for poor, margin-
alized female populations 
in developing countries 
with some success, led no-
tably by the Grameen Bank of Bangladesh.1 

Given this, it is useful to explore the dynamics of the 
group-based microfinance model, specifically target-
ed for women and evaluate its po-
tential to promote better health 
outcomes in developing nations. 
Specifically, integration of micro-
finance and healthcare shows 
promise to benefit both poor 
communities and microlending 
businesses by increasing access 
to healthcare and ensuring high 
repayment rates through reduced 
health setbacks among borrow-
ers. However, microlending pro-
grams can also exacerbate gen-
der inequalities and exploit vulnerable populations.

It is helpful to begin with a description of how mi-
crofinance and healthcare can be coupled together. 

There exist various integrations of microlending and 
healthcare, but the majority of microlending pro-
grams remain “stand alone.” Experts have isolated 
three healthcare delivery mechanisms unique to 
microlending structure: direct health education or 
medical service, supply-side intervention, and health 
financing schemes. The direct health education ini-
tiatives utilize regular group meetings required by 

microfinance companies to 
also teach important health 
and family planning lessons, 
directly provide health ser-
vices, or refer individuals to 
other healthcare providers. 
In contrast, supply-side in-
terventions and health fi-
nancing mechanisms take 
advantage of the use of cred-
it to promote health. Supply-
side interventions provide 
low interest loans for local 
healthcare providers, which 

can bolster their reputation and delivery capac-
ity. Similarly, microlenders can use health financing 
schemes to create savings accounts for borrowers 
in case of emergencies, or they could provide low-

cost microinsurance that would be 
repaid along with the regular mi-
croloan installments. Each mecha-
nism for integration has its own 
set of perks and drawbacks that 
make situational determinants, 
such as organizational resources 
and local culture, quintessential.1

Coupling healthcare and microfi-
nance serves the economic inter-
ests of microlenders by ensuring 
high repayment rates. According 

to World Bank studies Voices of the Poor and Dying 
for Change, which attempt to understand poverty 
from the perspective of the poor, multiple survey 
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campaigns among low-income populations report 
that health costs was the key factor in inducing a 
downward slide in family finances that rendered 
them unable to pay back loans2. Specifically, the high 
costs of emergency healthcare without insurance 
often prevent those with microloans from repaying 
their debts. As a result, it is within the interests of 
microlenders to provide some healthcare service to 
their borrowers to ensure the business’s long-term 
economic viability. Such was the case when the Ban-
gladesh Rural Advancement Committee (BRAC) re-
ported extremely high rates of repayment after cou-
pling microlending 
with health edu-
cation classes1.

Besides economic 
sustainability, inte-
gration of health-
care and microfi-
nance promotes 
positive health out-
comes in the com-
munity. Indeed, at 
the bottom end of 
health disparity, the 
world’s poor experi-
ence higher rates of 
disease, illness, and 
physical ailment. 
Poverty is considered a leading health indicator of 
future risk for disease and mortality rates given in-
adequate sanitation, poor water, under-nutrition, 
and lack of healthcare services3. As a result, even 
“standalone” microlending programs which aim at 
poverty alleviation through small business creation 
have the potential to make healthcare more afford-
able. However, these “standalone” programs have 
had mixed success given that other factors strongly 
impact health outcomes, such as the female target-
group’s health education and their relationships 
with their husbands1. Microfinance institutions 
provide a unique setting to address such issues. 
Coupling required financial literacy meetings with 
classes for health education can increase knowl-
edge around healthy habits, disease prevention, and 
available resources. Furthermore, integration can 
address abusive spousal relationships that bar the 

purchase of family healthcare by providing a social 
network based around borrowing-groups that pro-
vide emotional and mental support to help women 
make decisive health decisions for their families. 

However, familial intervention by microlending pro-
grams is controversial with mixed results. According 
to anthropologist Aminur Rahman’s study of Gra-
meen Bank in Bangladesh, microlending schemes 
work within a patriarchal structure that places wom-
en in a lose-lose position.  He underscores conflicts 
between a woman’s commitment to the bank and 

to her husband. For 
example, Grameen 
requires that bor-
rower groups re-
main at the bank 
center until all ab-
sentee loans are 
paid; such a demand 
conflicts with the 
husband’s demand 
to return home 
early and often re-
sults in domestic 
violence. Further-
more, the bank in-
duces pressure on 
families to pay back 
loans that often 

increases tension between husband and wife5. In 
other studies, women often lose control of loans 
provided by microlenders to their husbands and, 
in return, husbands pressure and often beat their 
wives if they cannot get more or larger loans6. 
Rahman argues that microloans place women in a 
precarious position which increases rates of do-
mestic violence rather than empowering women.

In addition to this, many skeptics of microlending 
believe that it leaves low-income populations vul-
nerable to profit-seeking businesses. In an interview 
about his book Confessions of a Microfinance Heretic, 
Hugh Sinclair, who has extensive experience working 
in the microfinance industry, describes how many mi-
crofinance institutions are fraught with rampant cor-
ruption, extortionist interest rates, and lack of regu-
lation and transparency4. Given that microlending 
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institutions are, at the end of the day, profit-seeking 
institutions, many may not follow-through on their 
humanitarian appeal to donors. The abuse of their 
economic relationship with poor populations often 
ends up leaving these individuals worse off than be-
fore. As a result, in order to truly achieve the desired 
effects of poverty alleviation and enhanced commu-
nity-health that microlending can offer, there must 
first be an effort to instill a sense of social conscious-
ness, ethical decision-making, and governmental 
oversight over the operations of microlending firms.

An integration of healthcare and microlending has 
the potential to both increase repayment rates 

for microlenders and promote better health out-
comes in marginalized communities. However, 
there still remain significant obstacles in the imple-
mentation of such integration.  Contrary to goals 
of women’s empowerment, microlending schemes 
have been shown to increase domestic stress and 
increase rates of domestic violence against wom-
en. Furthermore, microfinance companies are in 
the position to exploit, threaten, and coerce poor 
populations for their own profit-seeking ends. As 
a result, before any integration of health and mi-
crofinance; nay, before any continued support 
of microfinance, a critical evaluation and reform 
of current implementation must be considered. 
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e x p e r i e n c e
THE EXPERIENCE SECTION PRESENTS PUBLIC 
HEALTH CHALLENGES THAT STUDENTS HAVE 

ENCOUNTERED PERSONALLY, HIGHLIGHTING THE 
RELEVANCE OF SUCH ISSUES TO STUDENT LIFE ON 

A DAY-TO-DAY BASIS.



Those numbers were drilled into my head 
as a child. Numbers I would immediately 

dial in the case of an emergency without a second 
thought. 

“Who knows the ambulance emergency number?” 
a Brazilian doctor asked us in Portuguese. Being a 
foreigner, I looked around, expecting a response 
from the Brazilian medical students surround-
ing me. Astonishingly, their gazes mirrored mine. 

“Isn’t it 1…9…something?” One student fi-
nally asked. Even though everyone else in the 
room was Brazilian, no one in the room was 
from the city of São José dos Campos, and 
therefore no one could answer the question.  

The doctor explained that every city in Brazil has 
its own emergency system. This city has three 
numbers, one each for the police, fire depart-
ment, and the ambulance. There is no central-
ized number. While many cities have similar num-
bers, the ambulance number in one region may 
call the police in another or be invalid in a third. 

Remembering the numerous private hospitals 
I’d seen throughout the city, I asked the doc-
tor where the ambulances take the patients. 
In the United States, an emergency super-
sedes your ability to pay and you go to the clos-
est hospital. But in Brazil, that is not the case. 

“Right here,” he said. We were inside a classroom 
at the Municipal Hospital of São José dos Campos, 
Brazil – a city about an hour outside São Paulo. The 
hospital is located at one end of the city, but served 
the entire city and its surrounding rural areas. It 
is most certainly small for its capacity, something 
not surprising with its government-based funding. 

Another student pointed out that he had a pri-
vate ambulance’s emergency number saved 
in his phone. He explained that it would take 
him to his usual, private hospital if he called. 

“So, every city and private hospital here has dif-
ferent emergency numbers?” I asked, still try-
ing to understand. They all nodded in agreement. 

“But change is coming…” the doctor said. The be-
ginnings of a national emergency system are slowly 
appearing. In 2003 the first unified emergency care 
system was implemented in Campinas, a city of 
about 1 million people.1 Modeled after the French 
system of emergency care, SAMU (Serviço de Aten-
dimento Mòvel de Urgência) aims to decrease the 
pre-hospital morbidity rate.3 It has been 10 years 
since its inception, and the program now covers 
about 70% of the population.2 With nearly 200 mil-
lion people, that still leaves 60 million uncovered. 

When I first learned of these improvements, 
I assumed the hardest challenge for SAMU 
would be serving Brazil’s large population. As 
it turns out, there are other, larger, obstacles. 

The largest impediment to the implementation 
of a national emergency system is the disparity in 
Brazilian healthcare. The government covers all 
citizens for any and all health procedures at pub-
lic hospitals. Many of the wealthier citizens opt 
out of public care for more well-maintained and 
staffed private hospitals. They choose to pay for 
medical services that are provided to them free. 

Despite the strides made to increase the coverage of 
the public emergency system, the government does 
not have the people’s support. Even with barely 
enough money for a private hospital, most Brazil-
ians will call a private ambulance to ensure they are 
sent to a private hospital. This has been the case in 
my own extended Brazilian family. The pride that ex-
ists in this accomplishment is not easily dissuaded. 

Between 1987 and 1996, the population with 
private health insurance coverage increased by 
73% in Brazil, a growth paralleling the country’s 
economic growth.4 As people gain wealth, fund-
ing their own health insurance is something that 
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appears to follow. This exists in spite of the fact 
that Brazilian healthcare costs are “20-30 per-
cent above those of its country neighbors…by 
far most expensive country in Latin America.”6 

Attending a private hospital is a mark of social class 
for Brazilians, to a degree that seems illogical. Af-
ter an increased effort to expand SAMU, Sao Pau-
lo now has an average ambulance response time 
of 10 minutes10, a time comparable to the United 
States9. This is faster than most private ambulanc-
es. Most of the students I worked with attend pri-
vate medical schools, so they can afford treatment 
at private hospitals. They, of all people, are aware 
of the dangers associated with increased emer-
gency care times, yet they choose private care for 
them and their families despite the increased risk. 

Given this, faith in a public emergency system is still 
growing slowly. The average wait time to see a pub-
lic physician for non-emergency care averages three 
months, with some wait times of up to one year.7 

During my internship, the public hospital opened an 

ICU with more beds and new equipment. It was easily 
comparable to the private hospital I had seen; even 
the students around me were impressed. I asked if 
they would send their family there for care. They 
said they would, but then unanimously agreed they 
would rather not. If the country can’t get its own 
doctors or leaders to support the public hospitals, 
getting the general public behind it will not be easy. 

In a survey of worldwide healthcare, only 4% of 
Brazilians feel their healthcare system is compa-
rable to the rest of the world. The government has 
ways to go, but should take comfort in knowing 
that only 22% of Brazilians believe privatization of 
healthcare is the solution.8 Despite the current state 
of the fragmented public system, the nationalized 
emergency system continues to expand its reach 
and decrease emergency care times. The public will 
need some convincing to change its societal percep-
tions and begin to use it, but there is hope on the 
horizon for the Brazilian public healthcare system. 

30     EXPERIENCE

References:
1Origens de Campinas Web site. Available at: http:// www.
campinas.sp.gov.br/sobre-campinas/campinas.php. Accessed 
Oct 2013. 

2Portal Da Saude Web Site. Available at: http://portal.saude.gov.
br/portal/saude/visualizar_texto.cfm?idtxt=36689&janela=1. 
Accessed Oct 2013. 

3Revista Emergencia. Entrevistas: Jose Roberto Hanson Web 
Site. Available at: http://www.revistaemergencia.com.br/mate-
rias/entrevistas/jos%C3%89_roberto_hansen__coordenador_
do_primeiro_samu_brasileiro_fala_sobre_a_trajetoria_de_de-
safios_para_a_consolidacao_e_reconhecimento_do_servico/
AcyJ. Accessed Oct 2013. 

4BMC Health Services Research. The Current Scenario of Emer-
gency Care Policies in Brazil. Available at: http://www.biomed-
central.com/1472-6963/13/70. Accessed Oct 2013. 

5The New York Times. Brazil’s Plan Isn’t What Doctors Would 
Order. Available at: http://www.nytimes.com/2013/07/15/
world/americas/brazils-plan-isnt-what-doctors-would-order.
html?pagewanted=all&_r=0. Accessed Oct 2013. 

6Expat Guide to Brazil: healthcare. Available at: http://www.
telegraph.co.uk/health/expathealth/8737945/Expat-guide-to-
Brazil-health-care.html. Accessed Oct 2013. 

7Bringing High Quality Affordable Healthcare to Impoverished 
Brazilians. Available at: http://www.forbes.com/sites/ehrli-
chfu/2013/07/24/bringing-high-quality-affordable-health-care-
to-
impoverished-brazilians/. Accessed Oct 2013. 

8Deloitte. 2011 Survey of Health Care Consumers Global Report. 
Available at: http://www.deloitte.com/assets/dcom-united-
states/local%20assets/documents/us_chs_2011consumersurve
yglobal_062111.pdf. Accessed Oct 2013. 

9EMS Response Time Standards Web site. Available at: http://
www.emsworld.com/article/10324786/ems-response-time-
standards. Accessed Oct 2013. 

10Order and Progress: Brazil On The Rise Web site. Avail-
able at: http://www.nxtbook.com/nxtbooks/intergraph/
perspectives_2013issue1/#/22. Accessed Oct 2013.



EXPERIENCE     31

In the modern day, even as the quality of living 
and GDP in Latin America continues to rise, Latin 

America continues to have higher birth rates than 
the United States and other industrialized coun-
tries. While developed countries may be struggling 
to maintain population size at a fertility rate of 2.1 
children per woman, much of Latin America falls 
on the opposite end of this spectrum, with rates as 
high as 3.98 children per woman.1 While there may 
be some suggestion that high birth rates are neces-
sary in rural areas to maintain the labor force, driv-
ing this rate in large part are the challenges associ-
ated with the acceptance and use of contraceptives . 

The stigma associated with female contraceptives 
can be traced back to the Latin American double stan-
dard regarding fertility. In many aspects, Latin Amer-
ican culture has much stronger maternal roots than 
that of the United States, including the existence of 
occupational segregation2. While this emphasis on 
motherhood is shifting towards a balance between 

family and work, it is moving at a slow pace. To this 
day, in the majority of rural communities, a female’s 
primary position is in the home as mother of the chil-
dren. In fact, only 17% of LAC households have a fe-
male as the single contributor to household income.2

In Panama, the average age of a female upon the 
birth of her first child is 21.1 years of age, compared 
to an average age of 25.6 years in the USA.3 This 
young age underlines the central role of mother-
hood for the majority of South Americans. For exam-
ple, while in Panama, I was warned by local commu-
nity members, ranging in age from 16 to 70, that my 
fertility would be in jeopardy if I sat on a hot bench. 
Although from my view, it was more likely that the 
community members’ smoking habits would lead 
to cancer before my bench sitting would leave me 
barren, it was hard to dispute the Panamanian be-
lief that a hot bench causes infertility. Ultimately, it 
could be rationalized that if a woman’s principal role 
is as a mother, then being infertile made a woman, 
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in a sense, useless. And sitting around on a bench, 
instead of tending to a family, could be seen as a 
correlation to infertility. In many cases, infertility is 
often hidden because it can lead to social ostracism.4 

As a result of this emphasis on fertility, there is a fear 
that persists in rural areas that various birth control 
methods or daily activities can impair female fertil-
ity. For example, in Puerto Rico it was rumored in the 
1970’s that birth control methods could cause cancer.5 

From a male perspective, tradition proclaims that 
fertility is a sign of masculinity and manhood. Thus, 
it is common for males to ensure that their wives 
become pregnant soon after marriage to prevent ru-
mors spreading of impotence.5 Additionally, this cor-
relation between continual virility and the presence 
of multiple children can discourage contraceptive 

use by females. If a wife bears multiple children, it is 
an indication to the community that the male is still 
masculine and fertile. Thus, the male is traditionally 
more likely to discourage birth control or other con-
traceptives that will counteract this display of man-
hood. For males, there is also a great fear of infidelity, 
which is much less acceptable for females due to the 
relatively male-centered culture of Latin America. In 
addition, according to the Journal of the American 
Scientific Affiliation, the use of contraceptives by a 
female makes the male feel as though it is harder to 
tell whether or not the female has remained faithful.5

While the high birth rates among the Latin Ameri-
can population draws concern in the health sector, 
an ethical dilemma exists about whether or not it is 
an American’s place to dispel these myths. Supersti-
tions are a manifestation of a dearth of knowledge. 
Thus, dispelling these fertility myths is in a sense al-
tering a culture, for the scientific and safety benefits 
of contraceptive use.  The lack of access to educa-
tional opportunities contributes to fertility stigma, 
such as the bench superstition. In a largely Catholic 
society in which birth control is a taboo topic, these 
myths have acted as a substitute for medical knowl-
edge. The complex layers of Hispanic culture, includ-
ing the seemingly nonsensical myths to a foreigner, 
cannot simply be dispelled and rejected. In creating 
campaigns to encourage contraceptive use, health 
workers must tread cautiously and considerately 
about how to deliver health to a population with-
out offending the historical, economic, religious, 
and social components of Latin American culture. Mother with children in Panama
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After a long walk through the Nepali countryside, 
we finally reached our destination. A beauti-

ful young girl with straight black hair, dark brown 
eyes, and a slender body ushered us into her home, 
where we sat down and began to learn about her 
life. She was 12 years old and lived with her father 
and mother. All three of her older sisters had mar-
ried and moved away with their husbands. Everyday, 
her father tended to the family’s small plot of farm-
land, and her mother did the washing and cooking. 
The young girl showed us her house, which con-
sisted of a single room with a dirt floor, mud walls, 
mats as beds, and a wooden bench. She told us that 
she wasn’t in school because her family couldn’t 
afford the fees, but that she wanted to learn. 

While the girl and her mother sat inside with us, an-
swering our questions, the father remained outside, 

sitting alone. He refused to interact with the Ameri-
can team, instead ominously carving a bamboo stick 
into a spear. It was not until we rose to leave that the 
father uttered his first words. Speaking in Nepali to his 
daughter, he said, “These Americans are saying that 
they will pay for you to go to school, but what good is 
that? You stupid girl are of no use to this family. I will 
send both you and your mother away to dance and 
you can bring us more money than school ever will.” I 
looked back and saw that the girl had burst into tears. 

I spent the fall of 2013 as a volunteer in Kathman-
du, Nepal. I met this young girl while traveling with 
a group from the American Himalayan Foundation’s 
“Stop Girl Trafficking” (SGT) program. SGT was doing 
a field visit to meet this family because they believed 
that the daughter was at risk of becoming a victim 
of human trafficking. Their prediction was correct. 
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Each year in Nepal, approximately 20,000 people are 
trafficked across the border to India, where they be-
come modern-day slaves.1 Traffickers travel to rural 
areas, where education is poor and poverty is ram-
pant. It is there that they find their victims—men and 
women who are either lured away from their homes 
by false promises of fair and lucrative work, or sold 
by their families for enticingly large sums of money.2

Once traffickers have collected their victims, cross-
ing the border from Nepal to India is unproblematic, 
as no passport or visa is required. When the men 
and women are successfully in India, they are not 
given the fair work and money they were promised. 
Instead, they live in dirty and unsafe places. They are 
not properly fed, clothed, or paid at all. They work 
all day and all night and cannot leave the sights of 
their owners. If they disobey, protest, or try to run 
away from their abusive conditions, they are beaten. 

While men are at risk of being trafficked into forced 
labor, women can be sold into forced labor, sex traf-
ficking, domestic servitude, begging, factory work, 
and adult entertainment.3 Moreover, prostitution is 
widespread in India. Because female victims can be 
forced into more industries than male victims, and the 
demand for sex workers is high, the majority of peo-
ple trafficked from Nepal to India are indeed women. 

In the case of sex work, women may be forced to 
have sex with 40 men a day. If they become preg-

nant, they are forced to have unsafe abortions. They 
are rarely permitted to use condoms, resulting in the 
spread of sexually transmitted diseases (STDs).2 If 
women do escape and are able to return home, they 
are likely to have HIV, suffer from untreated STDs, 
and face families that are unaccepting of wom-
en who have lost their virginity before marriage.2  

The young woman who I met while travel-
ing in Nepal is at significant risk for being traf-
ficked. Not only is she attractive, the last child liv-
ing at home, and not attending school, but she 
has a poor family and a father who knows of 
the profit he could make by selling his daughter. 

However, even though the young girl is at incredible 
risk of being trafficked, she should not lose hope. Pro-
grams like SGT have shown that human trafficking can 
be prevented. With $100 a year, a girl’s books, uni-
forms, and school fees are covered, she is able to at-
tend school, and her risk of being trafficked is dramat-
ically reduced. SGT has enrolled over 10,000 young 
girls in local schools, and has never lost a single of 
those students to trafficking. In school, a girl is in the 
presence of teachers who watch for her safety. She is 
able to learn about the dangers of human trafficking. 
One hundred dollars a year and a young woman’s 
life, like the beautiful girl that I met while in Nepal, 
can be saved from the horrors of human trafficking.1  
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Nampina Ruth is a mother of five. She lives in Ka-
laloo Village, a small jumble of houses perched 

on fertile red clay, two hours down the dusty highway 
from Kampala, the capital of Uganda. On a warm Au-
gust afternoon, in a small clearing between two ba-
nana fields, she began to tell me about her children.

I had come to Uganda to learn about maternal 
health. In the United States, it is uncommon to hear 
of a woman dying in childbirth. But in many parts 
of the world, bearing a child is a potentially deadly 
undertaking. In Uganda, I talked to many women 
about their experiences having children and raising 
families. It became quickly apparent that in Uganda 
it is hard to find someone who doesn’t know a friend 
or relative that has died giv-
ing birth. The 2011 Ugan-
dan Demographic Health 
Survey found that for every 
100,000 Ugandan women 
who give birth, 438 die.1  

In 2000, the United Na-
tions set eight Millen-
nium Development Goals 
(MDGs) to be met by the 
year 2015. MDG 5 aims to 
reduce maternal mortality 
rates by three quarters in 
every member nation. However, at 438 deaths per 
year, Uganda is nowhere close to meeting its target 
of 131/100,000 by next year. The greatest tragedy is 
that the majority of these deaths are preventable. 
“We could rid the world of the great majority of 
maternal deaths with appropriate and timely medi-
cal care and solutions we already know,” Dr. Baba-
tunde Osotimehin, Executive Director of the United 
Nations Population Fund (UNFPA), said in a 2012 
Forbes interview.2  If we have the medical knowl-
edge to help mothers have healthy babies and sur-
vive themselves, why are so many women still dying? 

Access to quality health care is a central issue. In 

Uganda, health centers are far apart and often 
under staffed and under stocked. In Iganga City, 
there is only one operating room in the hospi-
tal that serves a district of 1,500,000. In the deliv-
ery ward, nurses lay plastic bags on the ground for 
women to deliver on when the beds are full. “You 
have to improvise,” says Dr. Waiswa, the head gyne-
cologist and obstetrician at Iganga. But Dr. Waiswa, 
who himself performs fifteen cesareans per day, 
would rather the hospital be overcrowded than 
see mothers deliver at home. If complications arise 
in a home birth, there is little hope for the mother 
to get emergency care in time. With rates of insti-
tutional delivery at only 57%, encouraging women 
to deliver in health centers is a critical priority.3

The Ugandan government 
has implemented many ini-
tiatives to try to increase 
access to care for expecting 
women, but admits prog-
ress has been slow.4 Lack of 
medical infrastructure, cor-
ruption, and poor organiza-
tion have hindered national 
programs. Programs espe-
cially fail to reach rural wom-
en like Nampina, who make 

up 80% of the country’s population.5 However, there 
is hope for increased political will and outcomes. Sav-
ing Mothers, Giving Life, a partnership program be-
tween the Ugandan government and USAID, has re-
cently seen a reduction in maternal mortality of 30% 
in pilot districts.6 As it expands nationally, the pro-
gram has the potential to have an even greater effect.

Dr. Waiswa, however, emphasizes that this is not 
enough.  The government must “develop [a] pro-
gram that can resensitize men so we address 
the problem of male partner involvement in ma-
ternal health,” he says. As a historically patriar-
chal society, men often decide where their wives 
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will deliver. Nampina was lucky that her hus-
band supported her decision (both in principle 
and financially) to deliver at the health center. 

For Nampina to have five children is not unusual in 
Uganda. The country has one of the world’s high-
est fertility rates, 6.1 children per woman. “With 
few children, it is easy for you to feed them, to give 
them things, to sleep well. But if there are many, you 
have some difficulties, ” Nampina told me. Nampi-
na works to send her daughters to school so they 
can become educated and have better lives. The 
fees are expensive, but she is aware that staying in 
school reduces chances of teenage pregnancy.  She 
wants her daughters to be ready and able to choose 
when to start a family.  She says she will encourage 
them to deliver in a health center when they do.

The obstacles and decisions Nampina faced in her 
pregnancies are faced by thousands of other wom-
en across Uganda. So many factors lurk behind the 
country’s stubbornly high maternal mortality rate. 
Through their stories, I discovered that childbirth 
is complicated. In reality, maternal health begins 
years before a pregnancy. A woman is affected by 
her parents, her education, and the man chooses 
to have a baby with. She is affected by the num-

ber of midwives at the health center, whether the 
hospital’s electricity is working, and the number of 
mouths she already has to feed. Maternal health 
is not an isolated issue, but one part of a larger, 
tangled web of societal and economic problems. 
To truly address the tragedy of maternal mortal-
ity, the entire knot must be slowly untangled. 

As 2015 approaches, global attention is turning to 
the post-MDG years.  Efforts to reduce maternal 
deaths push forward. The recently released UN 
Post-2015 Development Agenda calls for a broader 
approach to health through policies that span eco-
nomic, social and political realms and address the 
“conditions in which people are born, grow, live, 
work and age, including the equity of these con-
ditions.”7 I see this new approach as promising. 
Nampina Ruth and the women of Uganda are tes-
taments to the complicated reality of the maternal 
condition. Initiatives to address education, poverty, 
infrastructure, gender equity and health care are all 
part of the solution. To effectively reduce the stag-
gering number of women dying in childbirth, we 
must expand our gaze beyond just the 9 months of 
a woman’s pregnancy, to her entire lifespan, rights 
and the wellbeing of both herself and her child. 
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Abstract

The dialogue surrounding medical technology has 
increased in the past several years and is enriched 
in this paper by an examination of the history and 
economics of medical technology.  In parallel, the 
Affordable Care Act has dominated much of today’s 
conversations on healthcare and its medical device 
tax significantly contributes to the dialogue on med-
ical devices.  As a world leader in medical technol-
ogy, representing about 38% of the entire industry, 
the United States’ medical technology field relies 
heavily on investment, research, and development.  

However, with the imposition of a 2.3% tax on medi-
cal devices, these pioneering capabilities are se-
verely hindered. The government has understand-
ably enforced this tax so that the lucrative industry 
can help alleviate the federal debt by generating 
$30 billion in revenue.  However, the medical device 
tax detracts from the United States’ medical tech-
nology successes and harmfully clouds the field’s fu-
ture.  Economic losses, lower healthcare quality and 
access, and decreases in innovation are all adverse 
consequences of the medical device tax. Sustaining 
the success of the United States’ medical technol-
ogy industry is crucial to the future of healthcare 
and economic success, but the medical device tax is 
not a reasonable mechanism to assist in these en-
deavors. 

Introduction

The dialogue surrounding medical technology has 
increased in the past several years and is enriched 
in this paper by an examination of the history and 
economics of medical technology.  In parallel, the 
Affordable Care Act has dominated much of today’s 
conversations on health care and its medical device 
tax significantly contributes to the dialogue on medi-
cal devices.  As a world leader in medical technol-
ogy, representing about 38% of the entire industry, 
the United States’ medical technology field relies 
heavily on investment, research, and development.  

However, by imposing a 2.3% tax on medical de-
vices, these pioneering capabilities are severely hin-
dered and will lead to economic disadvantages, like 
employment struggles and loss of overall revenue, 
and an inability to help aging and ailing patients. 

Describing Medical Technology: Its History and a 
Case Study

Medical technology includes a wide range of health 
care products such as pharmaceuticals, devices, pro-
cedures, and organizational systems developed for 
prevention, diagnosis, treatment, and rehabilitation 
of health problems.1  Since the 19th century, life expec-
tancy has increased by 40 years.  Although factors like 
healthier lifestyles have contributed to this significant 
increase, developments in medical technology are 
also crucial to improving and changing medical care.  

Over the years, developments in medical technol-
ogy have become increasingly prevalent in modern 
medicine.  One of the first milestones in medical 
technology advancement was the world’s first vac-
cine for cholera, developed by Edward Jenner in 
1796.2 In 1816, the stethoscope was first developed 
to listen to the body’s internal sounds and today, it 
has become an essential tool in enabling physicians 
to analyze lung and heart sounds.  The first electro-
cardiograph (EKG) machine was developed in 1901 
and is used to monitor electrical activity in the heart.  
Other medical technology milestones include the 
development of the plastic contact lens (1948), de-
velopment of the artificial heart valve (1958), FDA 
approval of the first robotic surgical system (2000), 
development of the CAT scan (1973), and production 
of the commercial hybrid PET/MRI scanner (2008).

With its robotic surgical capabilities, the da Vin-
ci Surgical System is the epitome of revolution-
ized medical technology.  This system, controlled 
by a surgeon from a console, is designed to facili-
tate complex surgery by seamlessly mimicking the 
movements of surgeon’s hands through imple-
menting the tips of micro-instruments.  Thus, sur-
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geons are provided enhanced visualization, dex-
terity, and precision.  For the patient, a da Vinci 
procedure offers less pain, blood loss, shorter hos-
pital stays, and quicker post-operative recovery time.  

Despite these claims and heightened procedural 
costs, there has been a 26% increase in the num-
ber of conducted robotic surgeries.3 The median 
hospital cost for robot-assisted hysterectomy sur-
gery is $8,868 and the cost for a laparoscopic hys-
terectomy is $6,679.  Generally, da 
Vinci surgeries have been found to 
add 13% to the average cost of a 
procedure.4 In addition to the vari-
able procedural cost, each system 
costs approximately $2 million and 
requires $150,000 of annual main-
tenance fees.  Hospitals have cho-
sen to absorb these higher costs 
because providing robotic surger-
ies enables them to capture the 
market share of patients – an im-
portant return on investment for 
hospitals.  Patients are increasingly 
adopting gizmo idolatry, the im-
plicit conviction that the more tech-
nological approach is better than 
the less technological one, despite 
evidence that counters this as-
sumption.  Therefore, patients are more attract-
ed to and are more likely to frequent hospitals 
that have adopted the most high-tech protocols.  

The da Vinci Surgical System is simply one case study 
of how medical technology affects patients in both 
economic and clinical ways.  Physicians, patients, and 
policymakers contribute significantly to the discus-
sion of robotic technology in the hospital.  Naturally, 
such discussions will continue as the increase in the 
market for robotic surgical systems continues and as 
the field of medical technology continues to grow.  

The Current Economy of Medical Devices: The In-
dustry and Its Texation by the ACA

The United States leads the world in the produc-
tion of medical technologies and is the industry’s 
largest consumer. The U.S. market value for medi-
cal technology exceeded $110 billion in 2012, rep-

resenting about 38 percent of the world’s indus-
try.5 In 2012, U.S. exports of medical technologies 
totaled approximately $44.2 billion, an increase 
of 7.2% from the previous year.5 With this cur-
rent growth trend and the United States’ status as 
a medical technology leader, the US medical tech-
nologies industry is poised to maintain its com-
petitiveness and continue its growth in the field. 

Many factors contribute to the success of the United 
States’ current medical technolo-
gy industry.  This industry relies on 
several other areas of expertise 
that have excelled in the United 
States, including microelectron-
ics, telecommunications, instru-
mentation, biotechnology, and 
software development.  Thus, 
apart from the actual medical de-
vices, investment in medical de-
vice research and development 
confirms the large amounts of 
money vested in medical technol-
ogy.  It has, “more than doubled 
during the 1990s, and research 
and development investment 
in the domestic sector remains 
more than twice the average for 
all U.S. manufacturers overall.”7

Taking advantage of the lucrative medical technology 
industry and the many aspects that are implicitly tied 
to the industry, the Affordable Care Act has instituted 
a medical device tax.  Since January 1, 2013, medical 
device manufacturers have been required to pay a 
2.3% tax on the sale (not profit) of any medical device.  
This tax does not apply to over-the-counter devices 
like contact lenses, eyeglasses, and hearing aids.6

Congress chose to incorporate a medical device tax 
into the law for two main reasons.  First, the reve-
nue from the tax will help finance subsidies, which 
contribute to coverage on the exchanges and Med-
icaid expansion.  Second, the revenue from the 
tax will help to generate $30 billion dollars over 
the next decade, which can contribute to the re-
duction of the federal debt.  (Additionally, fees for 
health insurers and pharmaceutical companies are 
expected to generate $60.1 billion and $80 billion 
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over the next decade, respectively.)8 Naturally, medi-
cal device companies are ardently opposed to this 
medical device tax but there has been little success 
in repealing this part of the ACA.  Despite the im-
mense amount of protesting and negotiating done 
by medical technology companies, they have been 
unable to completely repeal the medical device tax.  
Each part of the health care industry (health insur-
ers, pharmaceutical companies, etc.) was taxed or 
required to give up a portion of its revenue through 
a fee; granting the medical device industry com-
pletely immunity from this part of the ACA would be 
unfair.  The tax was originally imposed as an annual 
fee that medical device companies were required to 
pay.  After much lobbying, medical technology com-
panies were able to negotiate the fee into a 2.3% 
tax, which they thought would be more predictable.7

To bear the significant loss in profit because of 
the tax, companies must change how they ac-
count for economic costs, healthcare costs, and 
healthcare quality and access. Companies will 
cut jobs, pass the economic harm of the tax 
onto consumers, and reduce investment in re-
search and development of medical devices.

The Effect of the Tax on Economic and Healthcare 
Costs

The tax on medical devices is a tax on sales, not 
revenue, and it will lead to a significant loss of eco-
nomic output.  Therefore, companies must strive 
to reduce all production costs so that they can 
minimize the costs that contribute to the price 
of each medical device.  The most conventional 
method of doing so is to reduce or outsource jobs.

By taxing the lucrative medical device field, the gov-
ernment has the potential to make $30 billion in 
revenue from the tax alone because of the direct 
and indirect factors that play into company perfor-
mance.  The medical technology industry is a huge 
and pervasive market that according to Batelle, a 
non-profit research and development organiza-
tion, “directly accounts for 519,000 jobs in the U.S. 
economy and nearly $150 billion in direct output.”10 
The sources of money considered in this $150 billion 
include the dollar value of sales and expenditures 
directly by medical technology companies.  How-
ever, when considering the indirect impacts, which 

include manufacturing (petrochemical, plastics, iron, 
etc.), commercial banking, and advertising, the total 
economic output of medical technology amounts to 
$382 billion annually.10 From the companies’ point 
of view, it is apparent that the implementation of 
the 2.3% medical device tax negatively impacts the 
industry and these financial amounts.  According to 
congressional estimators (Joint Tax Committee), the 
medical device tax will result in a loss of revenue of 
at least $20 billion for the medical device industry 
over the next seven years.8 The medical technol-
ogy tax will result in a significant loss of economic 
output and decrease in profit by the companies.  

To offset this profit loss, medical device companies 
must consider a significant loss of jobs and reduc-
tion of payrolls.  As previously mentioned, count-
less entities are involved in the medical technol-
ogy field, so many companies feel the repercussions 
of the tax and pressure to lay off employees.  In 
2012, publicly traded medical device companies 
downsized by 10,000 jobs.9 Although it is difficult 
to wholly attribute the reason for cutting jobs to 
the medical device tax, multiple companies have 
come forward to confirm that the impact of the tax 
has forced them to take workforce reduction mea-
sures.  Stryker Corporation, the #3 medical equip-
ment company for Fortune World’s Most Admired 
Companies that produces $8.7 billion in global 
sales, announced that they reducing their work-
force by 5% to help shoulder the burden of the tax.10

While Stryker Corporation is a large company with 
22,000 employees worldwide, the job loss is espe-
cially seen in small companies because the tax ben-
efits large medical technology companies and hurts 
small ones. The current industry is composed of 
small businesses with 80% having fewer than 50 em-
ployees and 98% with fewer than 500 employees.11 
The tax disproportionately harms younger, smaller 
companies that are building the medical devices of 
the future, much like how technology start-ups in 
Silicon Valley have become some of the world’s fin-
est technology companies.  However, by placing the 
tax burden on these fledgling companies, their abil-
ity to grow is greatly limited.  To bring a new medi-
cal device to market, a company must overcome 
several impediments like FDA approval, bureaucracy 
of the Centers for Medicaid and Medicare Service, 
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legal patent matters, and building a talented, spe-
cialized workforce.  Most importantly, after covering 
the costs of these hurdles, a device cannot achieve 
profitability until it compensates for the costs of 
these hurdles, which in most cases, is $100 mil-
lion in sales.  Because the tax is imposed on sales, 
companies that create devices at a loss, like many 
young companies are, are the population most se-
verely affected by the medical device tax.  The medi-
cal device tax has been deemed “one of the highest 
effective corporate tax rates in the world”12 because 
it requires firms to pay $20 billion over the next six 
years.  The unfortunate possibility of needing to pay 
off the tax before making profit is therefore exacer-
bated by the taxation changes proposed in the ACA.

In addition to the economic costs felt from the 
medical device tax, healthcare costs will increase 
because medical technology manufacturers can-
not simply absorb a $30 billion tax bill.  According 
to Richard Foster, the chief actuary for Medicare 
and Medicaid, estimates that, “the medical device 
tax, in conjunction with similar levies on prescrip-
tion drugs and insurance plans, will raise national 
health spending by as much as $18.2 billion in 2018 
and $17.8 billion in 2019.”13 18% of the United 
States’ GDP is already spent on healthcare and these 
cost additions threaten to increase this amount 
to beyond 20% in coming years.  This increase in 
health expenditures will occur through an increase 
in the price of medical devices and health care.  

The price of medical devices is projected to in-
crease in order for medical technology companies 
to continue making profits, which negatively affects 
patients.  The tax is placed on the sales of medical 
devices; therefore, even companies that are losing 
money must pay the tax.  To compensate for lost 
or reduced revenue from the tax, medical device 
companies are incentivized to increase the prices of 
their products.  If manufacturers passed part of the 
tax onto patients, the resulting price increase could 
lead to a similar or even greater decrease in sales.  

The Effect of the Tax on Future Outcomes of Health-
care Qualify and Access

The consequences of the medical device tax ex-
tend beyond its financial ramifications.  By implic-
itly increasing the cost of healthcare and of medical 

technology, the tax also detracts from healthcare 
quality and access.  Especially seen in older gen-
erations, target populations will have decreased ac-
cess to the technology they need for diseases that 
are most impactful to them.  Additionally, health-
care quality will be lower because innovation is 
greatly tampered.  The trailblazing disposition of 
the United States’ medical technology industry, 
through medical milestones like the creation of 
the da Vinci Surgical System, has made the United 
States one of the world’s leading medical technol-
ogy pioneers and has led to groundbreaking cures.  
The medical device tax threatens this and overall, 
negatively affects healthcare quality and access.

As seen in the RAND HIE (and Oregon Medicaid Ex-
periment), the demand for healthcare is downward-
sloping, also known as having an elastic demand.14 It 
is a preconceived notion that individuals are price in-
sensitive when it comes to healthcare – that they will 
pay any price for the care that they need.  However, 
Kowalski (2009) finds that “the 5% of the popula-
tion that spent the most on medical care are far less 
price-sensitive than the general population, while 
typical members of the population are fairly elastic 
in their demand.”14  The RAND Health Insurance Ex-
periment further supports this important fact that 
consumers have an elastic demand for healthcare.  
In the RAND HIE, individuals were assigned vari-
ous health insurance plans over several years that 
required them to pay different prices for the same 
medical services.  The study found that the amount 
of health care that a patient consumed was contin-
gent on how much the individual had to pay.  Similar-
ly, this means that with the price increases from the 
tax, patients will be more careful with which health 
services they elect to have.  More expensive prices 
will limit individuals’ access to health care, especial-
ly for those who cannot afford expensive services. 

This population is namely the seniors and higher pric-
es in medical technology will impact them most. Ac-
cording to the CDC, “Adults 65 and older spend three 
to five times more than all adults younger than 65.”15 
Seniors spend the most on healthcare because they 
are currently facing the wealth of previously men-
tioned health problems.  In the coming years, the baby 
boomer generation will increasingly transition into 
the healthcare spotlight.  By 2050, seniors will make 
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up 25% of the population.15  As they age, they bring a 
new set of health problems that must be addressed.  
70% of older Americans have heart disease, arthritis 
(60%), diabetes (20%), or are obese (25%).15 How-
ever, with increased prices and stricter regulations 
on medical technology, the elderly have decreased 
access to the technology they will need.  The nation 
is growing older and living longer, but with growing 
rates of obesity, diabetes and other chronic diseases 
– this could potentially lead to a health care crisis.

As the baby boomer generation ages and introduces 
a different focus of chronic diseases, it is increas-
ingly important for the medical technology indus-
try to develop new and improved medical prod-
ucts.  However, the medical technology tax will lead 
to significant decreases in healthcare innovation.  
The creation of products dedicated to improving 
human health requires intense development that 
takes place in a highly regulated environment.  Simi-
larly, developing and improving them also requires 
a large-scale commitment of financial and human 
capital resources. A diverse range of disciplines is di-
rectly involved in the medical technology industry, 
including engineering and computational sciences.  
These areas of study are involved throughout vari-
ous phases beginning from research, through de-
velopment and testing, to clinical trials and sales.  

A reliable and large source of financing is required 
to retain qualified individuals who can execute these 
processes.  Instead of providing additional sources 
of funding to do so, the ACA imposes a medical de-
vice tax.  This 2.3% tax on all sales deters medical 
device companies from being venturesome and dar-
ing in order to create new technologies.  With the 
implementation of the medical device tax, manu-
facturers are more cautious in developing and en-
hancing their products. The tax has produced a 
risk-averse environment with medical device com-
panies more worried about creating profitable and 
lucrative products than risky, life-saving ones.  Al-
though the U.S. medical technology industry is 
well positioned for future growth and successful 
competition, a favorable business and financial en-
vironment is needed. Without the encouragement 
of stable funding for research and development or 
the sustainment of profitable markets, the medical 
technology industry’s innovation is greatly hindered.   

Conclusion

The United State’s medical technology industry leads 
the world in medical device development because of 
its superiority in research and development, manu-
facturing, and patient treatment.  The industry has 
come a long way in recent years and with technology 
like the da Vinci Surgical System coming to fruition, 
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medical devices have a promising future.  The suc-
cess that this industry has experienced in recent de-
cades speaks to its economic triumphs and favorable 
patient outcomes.  The government has understand-
ably enforced this tax so that the lucrative industry 
can alleviate the federal debt by generating $30 bil-
lion in revenue.  However, the medical device tax de-
tracts from these successes and harmfully clouds the 
future of medical technology in the United States.   
Sustaining the success of the United State’s medi-
cal technology industry is crucial to the future of 
healthcare and economic success, but the medical 
device tax is not a reasonable mechanism to assist 

in these endeavors.  Economic losses, lower health-
care quality and access, and decreases in innova-
tion are all shortcomings of the medical device tax.

Undoubtedly, the Affordable Care Act contains 
many regulations that will benefit many patients.  
However, in the realm of medical technology, the 
2.3% tax that has been imposed on medical de-
vice companies is a significant barrier.  In mul-
tiple areas, this tax is enforced to the detriment 
of patients, physicians, and medical companies.  
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Abstract 

Why is it that a non-smoking mother can have 
healthier lungs than does her two non-smoking 
teenage children? A few years ago, researchers at 
USC found that children who had lived within a third 
of a mile of a highway since age 10 suffered sub-
stantial decreased lung function by the age of 18, 
compared to children living at least one mile away. 
This was true for all children, even non-asthmatics 
and non-smokers, and it is during adolescence that 
lung development most rapidly occurs. As of 2006, 
approximately 18.9% of schools were located within 
just 500 feet of a highway, and an estimated 11% of 
residences in the United States were situated within 
100 meters (~328 feet) of 4-lane highways. While 
it is a well-known fact that motor vehicles emit a 
significant quantity of air pollutants, attention has 
largely been devoted to movement and altera-
tion of these pollutants in outdoor air - especially 
in congested urban centers, as opposed to assess-
ing pollution exposure of residents near high-traffic 
highways. This stems from the fact that (1) federal 
and state air monitoring programs usually focus on 
regional, as opposed to local, pollution, and (2) re-
gional monitoring stations generally do not measure 
all of the various local near-highway pollutants. As 
population growth continues, more and more new 
schools and homes are being built near highways, 
so the aforementioned phenomenon observed by 
the USC researchers is all the more likely.

Introduction 

As population growth continues, new schools and 
homes are being built near highways, so the chil-
dren of today and tomorrow will face escalating risks 
of detrimental health impacts.  In fact, as of 2006, 
approximately 18.9% of schools were located within 
just 500 feet of a highway, and an estimated 11% of 
residences in the United States were situated within 
100 meters of 4-lane highways.1,2 While it is a well-
known fact that motor vehicles emit a significant 
quantity of air pollutants, attention has largely been 
devoted to movement and alteration of these pol-
lutants in outdoor air - especially in congested urban 
centers, as opposed to assessing pollution exposure 

of residents near high-traffic highways.  This stems 
from the fact that (1) federal and state air monitor-
ing programs usually focus on regional, as opposed 
to local, pollution, and (2) regional monitoring sta-
tions generally do not measure all of the various lo-
cal near-highway pollutants.

 The goals of this investigation are to synthesize the 
findings that relate air pollution measured near high-
ways to indoor air quality and the resulting health 
effects. Because I investigate indoor air quality and 
health effects at schools as well, there is a natural 
emphasis given to children in this paper.  These re-
sults, however, should not necessarily be treated as 
age-specific.  Moreover, lung function at the conclu-
sion of adolescence remains fairly constant through-
out adulthood, which is quite significant given the 
established relation between reduced lung function 
in adults and higher death rates.

The Pollutants

Motor Vehicle Emissions 

The most commonly reported pollutants in motor 
vehicle emissions include carbon monoxide (CO), 
particulate matter (PM), nitrogen oxides (NOx), and 
sulfur oxides (SOx), unburned hydrocarbons (HCs), 
polycyclic aromatic hydrocarbons (PAHs), benzene 
(C6H6), and other organic compounds.3,4,5,6 Yet, 
near highways in particular, there have been steep 
air pollutant gradients observed consisting of PM2.5 
and PM10 (particles with aerodynamic diameter 2.5 
microns or less, and particles with diameter 10 mi-
crons or less, respectively), ultrafine particles (UFP) 
created by hot vapor condensing in vehicle exhaust; 
aerodynamic diameter 0.005 to 0.1 microns [μm]), 
NOx, CO, and BC (black carbon or “soot carbon”).7,8

Highway and Vehicular Variation 

In the studies, several varieties of “highways” were 
examined, ranging from variable-speed roadways 
with two lanes in each direction, to California’s 
high-speed, multi-lane “freeways.” Another aspect 
to note is the variation of the motor vehicles on 
the highways, from the Prius to the Hummer to the 
18-wheeler semi-trailer truck, which also leads to 
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differences in the number of gasoline versus diesel 
vehicles. Emission studies have shown that diesel 
vehicles emit more particulate matter than do gaso-
line-powered automobiles.9

Ambient Polluntact Concentration Gradients

In highway air pollution studies, a concentration 
gradient refers to the graduated difference in pol-
lutant concentration as a function of distance from 
the pollutant source.  Zhu et al.10 found that diurnal 
concentrations of black carbon, ultrafine particulate, 
and other tailpipe pollutants decline exponentially 
with distance from the highway, yet nocturnal con-
centrations of ultrafine particulate remain higher 
than background concentrations even beyond 500 
m from the highway.  Black carbon, an indicator of 
diesel engine vehicle pollution varies with high traf-
fic motorways, yet can also be moved across great 
distances, helping to explain the observed health ef-
fects on both the local and regional scales.11,12,13  In 
Holland, Roorda-Knape et al.12 took measurements 
of PM2.5, PM10, black smoke (e.g., black carbon, BC, 
or elemental carbon, EC), NO2, and benzene in resi-
dential areas within 300 m of highways.  They found 
that ambient concentrations of black smoke and NO2 
lessened with distance from highways, yet benzene, 
PM2.5, and PM10, did not change considerably with 
distance.  Karner et al.14  had similar findings, indi-
cated in the plots below.

Indoor Air Quality

Indoor Pollutant Concentration

NO2 has been correlated with density of traffic and 
distance from highways, and indoor black smoke 
concentrations have been correlated with truck traf-
fic.12  In another study, over 20 schools near mo-
torways in Holland were analyzed; PM2.5 and black 
smoke indoor concentrations were significantly 
higher with increased truck traffic density and lower 
with increased distance from the highway.15  They 
also found that, at about 200 m distance from a 
highway, indoor concentrations of black carbon and 
benzene, a carcinogen, were found to exceed out-
door concentrations by 25% and 50%, respectively.  
Another study found PPAHs particle-bound polycy-
clic aromatic hydrocarbons (PPAHs) and volatile or-
ganic compounds (VOCs) both indoors and outdoors 
to be twice as elevated in high traffic areas versus 
low traffic areas.16 Percentage of time downwind 
is also significantly related with indoor concentra-
tions of black carbon, NO2, and benzene.  Naturally, 
those locations immediately downwind of a pollu-
tion source experience higher indoor concentrations 
than locations upwind of the pollution source.  Ad-
ditionally, the relationship between increase in dis-
tance from roadway and decrease in concentrations 
is 3-5% stronger with high (>33%), as opposed to low 
(<33%), percentage of time downwind.15 

Health Effects on Children 

The first part of this paper examined air pollution 
exposure in homes and schools near highways; the 
second section examines the associated health con-
sequences from such exposure.  Kim et al.17 claimed 

Karner et al.14: “Local regression of edge normalized concentrations on distance. The horizontal black 
lines show a reduction from the edge-of-road concentration of 90% (at 0.1) and 50% (at 0.5). A loess 

smoother (alpha = 0.70, degree = 1) was fitted to pollutant data which was placed in one of three groups. 
The regression sample size, n, is given in parentheses after each pollutant. The n includes an estimated 

(not in the literature) edge-of-road value to facilitate normalization.”
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to be “the first epidemiologic study in the United 
States to evaluate relationships between measured 
traffic-related pollutants and respiratory symptoms.”  
In fact, most of the studies that I came across aim-
ing to relate health effects of highway pollution, em-
ployed metrics such as proximity to traffic or traffic 
density, rather than explicitly measuring pollutant 
concentrations.  For the most part, studies either 
measured air pollu-
tion and then inferred 
health effects based 
on other studies, or 
the authors mea-
sured health effects 
and then made infer-
ences about local air 
pollution based on 
traffic density or cen-
tral monitoring sites 
(which do not account 
for the pollutants’ lo-
cal spatial variability).  
This means that the 
accuracy of these stud-
ies’ conclusions can improve by directly measuring 
local (or even personal) exposures and evaluating 
heath effects in one, consolidated study.  The differ-
ence was typically dependent upon whether or not 
the study was conducted by air quality engineers or 
medical scientists.  One of the more difficult aspects 
of my research was synthesizing and bridging find-
ings from the two fields, amidst the various incon-
sistencies.  Kim and 
colleagues were a 
rare group that pro-
vided a direct rela-
tion between their 
own measured air 
pollutant concentra-
tions and their own 
examined respiratory 
health effects. 

(1) Brochitis

The following is a 
graph depicting the 
direct relationship 
between black car-
bon concentrations and bronchitis, or inflammation 
of the mucous membranes of the airways that carry 
airflow from the windpipe to the lungs.

(2) Asthma 

The following graph shows the relationship between 
black carbon concentrations and asthma, the chron-
ic inflammatory disease of the airways involving 
variable symptoms, reversible airflow obstruction, 
and sudden constriction of the body’s first air pas-
sageways. As black carbon concentrations increase, 
prevalence of asthma also increases.

(3) Allergic 
Health 

Allergies have 
also been linked 
to air pollution.  
Though asthma, 
wheezing, and 
coughing have 
c o n s i s t e n t l y 
been commonly 
reported as one 
of the various 
n e a r- h i g h w ay 

health effects, one 
study has noted 

that schoolchildren near high truck traffic density 
highways more often experience rhinoconjunctivitis 
(red, itchy, inflamed eyes), eczema (a chronic skin dis-
order that involves scaly or itchy rashes), and allergic 
sensitization to pollen.18  In another study, 19,7781 
children were recruited from six French commu-
nities and participated in medical examinations 
and allergic tests for over a year and a half.  Child 
exposure to poor air quality was estimated at 108 

schools, working 
with the Air Qual-
ity Monitoring 
Networks of the 
six cities.  Elevated 
PM2.5 concentra-
tions in schools 
were shown to sig-
nificantly increase 
the odds of suffer-
ing from exercise-
induced bronchial 
reactivity (EIB, or 
difficulty breath-
ing during exer-
cise), and flexural 

dermatitis (rashes on the inner sides of elbows and 
knees) during the medical examination, atopic asth-
ma in the past year, and lifetime allergic rhinitis (AR, 
or inflammation of the nasal airways) and SPT (skin 
prick test to common allergens) positivity.19  These 

Adjusted school-specific bronchitis prevalence rates versus 
black carbon, long-term residents.17
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findings are significant in that they bring light to a 
correlation between allergies and air pollution that 
is not commonly recognized.

(4) Pulmonary Function

Air pollution has been shown to affect pulmonary 
function in multiple ways, from inflammation of air-
ways to reduction of lung capacity. Both local and 
regional ambient ultrafine particulate matter may 
cause oxidative and nitrosative stress in the airways, 
leading to inflammation.20  Traffic-related particulate 
matter has also been correlated with quantity of car-
bon in the white blood cells in airways of children,21 
leading us to one of the most shocking recent find-
ings in highway pollutant unique health effects.  In 
2007, Gauderman et al.,22 researchers at the Depart-
ment of Preventive Medicine, University of South-
ern California, conducted a longitudinal study in the 
southern California region investigating the relation 
between highway air pollution and pediatric lung 
function.  The 3677 children, with parental consent, 
were recruited from schools in 12 communities, and 
each child underwent an average of 6.2 pulmonary 
function tests.

Three pulmonary function measures were em-
ployed, yet the primary one was that of forced ex-
piratory volume in 1 s (FEV1), the amount of air in 
milliliters that an individual can breathe out in one 
second.  They characterized traffic-related pollutant 
exposure by two different measures -- (a) the child’s 
residential distance to the highway, and (b) the mod-
el-based estimates of traffic-related air pollution at 
the residence, derived from dispersion models that 
took into account distance to roadways, vehicle 
density, tailpipe emission rates, and meteorological 
conditions.  Their models indicated that substantial 
lung function growth deficit was associated with 
PM2.5 and PM10, NO2, acid vapor, and black carbon.  
However, the researchers did not find any variation 
in local highway effects dependent on regional air 
quality, suggesting that even in those areas with low 
regional air pollution, children residing near a major 
highway still have a higher risk of detrimental health 
impacts.  

For distance to the highway, their model used four 
categories -- within 500 m, 500-1000 m, 1000-1500 
m, and over 1500 m.  Over the eight year period, the 
total lung function growth each child experienced, 
in FEV1, averaged 1316 mL and 2406 mL in girls and 
boys, respectively.  During this time, the children liv-
ing within 500 m from a highway had a cumulative 

deficit of 81 mL compared to those children living 
at least 1500 m from a highway; the deficits for the 
500-1000 m and 1000-1500 m groups were 41 and 
33, respectively.  The results of this study are so sig-
nificant, not only because this pulmonary function 
deficit is likely to remain with the child for the rest 
of his or her life, but also due to the established as-
sociation between reduced pulmonary function in 
adulthood and morbidity and mortality. 

Conclusion

This paper examined air pollution exposure in 
homes and schools near highways, and the associ-
ated health consequences from such exposure. The 
most significant health finding is arguably that of the 
reduced lung function due to its long-term health 
implications on one’s life span.  Some of the key pol-
lutants associated with this health effect (PM2.5, NO2, 
and black carbon) were found to have elevated in-
door concentrations in schools near highways, espe-
cially those highways with high truck traffic.

But, even given the abundance of evidence for a cor-
relation between exposure to near-highway pollut-
ants and detrimental health impacts, more should 
be done to fully comprehend the precise nature and 
degree of the risks. For example, more research is 
necessary to confirm the specific highway pollutants 
that cause health impacts, and to clearly associate 
each pollutant’s effects with regional versus local 
scales.  Moreover, the majority of research on near-
traffic health effects have been cross-sectional, and 
more longitudinal studies are necessary to clarify the 
degree to which vehicle emission pollution causes or 
exacerbates respiratory illnesses.

While further research developments in this field 
are encouraged, I think it is also necessary to pur-
sue a path of mitigation strategies.  These strategies 
may include anything from ventilation techniques 
for the 20% of schools already built near highways 
to new policy implementation that would prohibit 
further construction of schools and residents near 
highways.  Furthermore, I would advocate explora-
tion of any avenues to heighten public knowledge of 
the preponderance of evidence of health-impacting 
factors associated with living near highways.  

At the very least, parents should be compelled to 
choose the location of their homes more carefully.  
Though they might find the home of their dreams, 
located far enough from a highway, they should still 
consider the location of the school their child would 
have to attend.  If the school is near a highway, even 
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a non-busy one, I would advise against living in that 
location.  Moreover, it is my hope that a rapid dis-
semination of this critical information impels Ameri-
cans to contact their representatives and fight not 
only for themselves, but also for their community.  

Protection laws are almost non-existent for families 
living and schooling near highways, yet they are ar-
guably the segment of society most susceptible to 
air pollution’s lifetime health consequences.
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Abstract

According to AAMC (Association of American Medi-
cal Colleges) estimates, the United States faces a 
shortage of more than 90,000 physicians by 2020—
a number that will grow to more than 130,000 by 
2025. More specifically, there will be 45,000 too few 
primary care physicians—and a shortage of 46,000 
surgeons and medical specialists—in the next de-
cade. The implementation of the Affordable Care 
Act will let more than thirty million of uninsured and 
underinsured patients flood the medical system, 
which puts more pressure on the present situation. 
The U.S. already has many problems concerning 
health care delivery and accessibility, and while the 
Affordable Care Act is 
trying to alleviate some 
of those issues, there is 
a looming crisis that has 
slowly gained more at-
tention, but its solutions 
are neither clear nor 
consistent. Bold action 
is indeed necessary. The 
solution lies on an eclec-
tic approach focused on 
the education and train-
ing of more doctors, on 
a better geographical 
and professional distribution of physicians, and on the 
use of the country’s non-physician medical personnel.

Introduction 

“Experts often call it the ‘invisible problem,’ because 
the shortage of doctors in the U.S. is not as con-
spicuous or talked about as much as home foreclo-
sures or job losses.”1 The doctor shortage is not a 
new issue, yet its significance and repercussions are 
present and are about to get more evident. “Accord-
ing to AAMC (Association of American Medical Col-
leges) estimates, the United States faces a shortage 
of more than 91,500 physicians by 2020—a number 

that will grow to more than 130,600 by 2025.” More 
specifically, “there will be 45,000 too few primary 
care physicians—and a shortage of 46,000 surgeons 
and medical specialists—in the next decade.”2 The 
implementation of the Affordable Care Act (ACA) will 
let more than thirty million of uninsured and underin-
sured patients flood the medical system, which puts 
more pressure on the present situation.2,3 Also, the 
aging populations of both doctors and patients will 
exacerbate the problem: “Nearly half of the 830,000 
doctors in the U.S. are over 50 and approaching re-
tirement…[Doctors] are also seeing fewer patients 
than they did in 2008…[and] some 8 million people 
[are] reaching retirement age every day.” Older pa-
tients need more health services, and overall, more 

expensive services.1,3 
“Despite providing more 
care than any other de-
veloped country, the 
United States has fewer 
physicians than predict-
ed from the size of its 
gross domestic product. 
Only 4 countries have 
fewer—Poland, Mexico, 
Chile, and Turkey.”4The 
U.S. already has many 
problems concerning 
health care delivery and 

accessibility, and while the ACA is trying to alleviate 
some of those issues, there is a looming crisis that 
has slowly gained more attention, but its solutions 
are neither clear nor consistent. Bold action is indeed 
necessary. What to do? The solution lies on an eclec-
tic approach focused on the education and training 
of more doctors, on a better geographical and pro-
fessional distribution of physicians, and on a more 
efficient use of the country’s non-physician medical 
personnel to address the physician deficit in the U.S.

Medical Schools: Open Your Doors Widely

“In 2012 alone…Between the 134 allopathic medi-

Physician Deficit: 
The Invisible Problem
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cal schools, 636,309 applications were processed to 
fill fewer than 20,000 spots.” Roughly, 150 students 
were accepted per medical school.2,5 The U.S. has 
enough potential doctors to cover the doctor short-
age, yet the issue lies on the medical schools. Medi-
cal schools should extend their enrollment limit. 
There are currently 141 accredited medical schools 
in the U.S.2 In order for a medical school to expand 
its enrollment, it needs more installations and fac-
ulty, which require funding. But before this, medical 
school authorities should realize that a big part of 
this issue lies on their hands. If medical schools con-
tinue to accept very few students and continue to 
reject thousands of qualified applicants, they are not 
seeing the big picture or the gloomy future of health 
care in America. For exam-
ple, the Stanford School of 
Medicine, even when it can 
expand its enrollment due 
to the increased number of 
faculty in the past years, both 
academic and clinical, does 
not want to (Andrew R. Hoff-
man, M.D., interview, No-
vember 4, 2013). Dr. Charles 
G. Prober, M.D., the senior 
associate dean of medical 
education and professor, stated in an interviewon 
November 13, 2013, that “as a school, we don’t be-
lieve that we are going to contribute in numbers too 
much in terms of the extra physicians needed; our 
goal is to create leaders to help drive change.” The 
Stanford School of Medicine receives about 7,000 
applications but only accepts about ninety students 
every year. If all medical schools had that mentality, 
there would be no chance of progress. If the Stan-
ford School of Medicine is making leaders for tomor-
row to drive change, why shouldn’t itself be a leader 
of today and make a change now concerning the 
national physician deficit? Like Stanford, many other 
medical schools in the country have the resources 
or access to resources to expand their enrollment, 
yet they do not.On the other hand, the University 
of Nevada School of Medicine (UNSOM), Nevada’s 
only public medical school, announced in 2007 that 
it was aiming to double its student body within ten 
years. “Recognizing the growing need for doctors 
within the state… [UNSOM]has increased from 52 

students to the planned enrollment of 62 students in 
the class of 2011.”6 It is indeed a slow and expensive 
process, but it is feasible. Indeed, one of the main 
factors needed for increased enrollment is initiative.

Other more logistic factors are installations and fac-
ulty. After medical schools realize their role in the 
crisis and accept the commitment to expand, state 
and local governments should provide funding for 
the increased enrollment. This also serves to incen-
tivize the medical schools. Complacency is not an 
option. The schools themselves need to make sacri-
fices to expand, which turn out to be admirable in-
vestments: UNSOM “funds 82 cents of every dollar 
spent to operate the school’s academic mission.”6 

Once funding is available, 
the implementation of the 
task of expanding enroll-
ment requires more installa-
tions, if not already present, 
and more faculty, both aca-
demic and clinical. John Mc-
Donald, former vice presi-
dent for health sciences and 
medical school dean of UN-
SOM, stated that “increas-
ing our faculty size is critical 
to our expansion. Our state 

has been supportive of our efforts by providing the 
funding to increase classroom space, but we’ll need 
to add new faculty in order to put the space to good 
use.”6 Once the medical school has the ability, it 
can accept more students. This medical school is an 
example of how enrollment expansion is possible, 
yet this is only one case. All medical schools in the 
U.S. should systematically start to accept more stu-
dents. An increased enrollment of thirty percent of 
all the medical schools “would result in an additional 
5,000 new M.D. students annually.”2 One might ar-
gue that funding will not be enough, but one should 
also remember that expanding works in a goal-
based manner and takes time. At the end, increas-
ing enrollment is doable, effective, and admirable.

Medical Schools: Not Enough of Them

Yet, expanding medical school enrollment is not 
enough if the U.S. needs to eliminate the physi-
cian deficit in the long term; new medical schools 

50     RESEARCH



are necessary. According to the report “A Snapshot 
of the New and Developing Medical Schools in the 
U.S. and Canada” by the AAMC, sixteen new medical 
schools are under development. The report states 
that “if there is one thing that is true about all of the 
new schools’ experiences it is that they are incred-
ibly busy developing new medical schools, new edu-
cational programs, recruiting faculty, responding to 
accreditation requirements, raising funds, recruiting 
students, preparing for new students, and ultimately 
opening a new medical school.”2 Implementing a new 
medical school is indeed a titanic task, yet existing 
universities can make it feasible. Universities without 
medical schools could open a medical school. It has 
been done before by UC Riverside Medical School. 
Dr. G. Richard Olds, founder anddean, said, “We 
have a shortage of every kind of doctor, except for 
plastic surgeons and dermatologists.”3 The purpose 
of this medical school is to provide for that shortage:

The mission…is to improve the health of the peo-
ple of California and, especially, to serve Inland 
Southern California by training a diverse work-
force of physicians and by developing innova-
tive research and health care delivery programs 
that will improve the health of the medically un-
derserved in the region and become models to 
be emulated throughout the state and nation.7

New medical schools allow qualified students that 
otherwise would have been rejected and gone to 
other fields to become physicians. “Peter Allen ap-
plied to 30 medical schools after graduating from 
the University of Pittsburgh... Twenty-eight said 
no.” He “would have gone for a master’s in bio-
engineering if he had not been accepted” to the 
Commonwealth Medical College, a new medical 
school.8New medical schools work and can con-
tribute to solve the physician deficit in the U.S.

Congress, Residency Funding, and Effectiveness

In order to make the increase of medical doc-
torseffective, Congress needs to lift the cap on the 
funding for residency programs. The AAMC states:

Medicare’s support for physician training has been 
frozen since 1997…Because all physicians must 
complete three or more years of residency train-
ing,…Medicare must continue paying for its share 

of training costs by supporting at least a 15 per-
cent increase in GME positions, allowing teach-
ing hospitals to prepare another 4,000 physicians 
a year to meet the needs of 2020 and beyond.2

The article “Unraveling the Physician Supply Dilem-
ma” published in The Journal of the American Medi-
cal Association, states that “if residency programs 
had not been capped in 1997 and annual growth in 
the number of positions had continued at its preex-
isting rate, there would be no physician shortages 
today.”4If the problem is to be fixed, the U.S. needs 
Congress to expand funding for residency programs 
further. In order for Congress to act, citizens should 
be informed of the issue and medical schools, new 
and expanding ones, should also support this active-
ly. If thousands of recently graduated doctors need to 
complete their residency, there should be space for 
them. Under the ACA, “nearly $168 million” will be 
invested into “residency spots.” This contribution will 
“train 500 new primary care doctors by 2015. Howev-
er, those numbers don’t match the shortage.”9After 
its implementation andseeing the effects of it, Con-
gress will feel more pressure to act on this crisis. Put 
simply, more residency funding equals more doctors.

Maldistribution: Time to Set Priorities, Geographi-
cally and Professionally

Another aspect of the eclectic approach involves 
achieving a better geographical and professional dis-
tribution of physicians. Apart from a lack of physi-
cians in the country as a whole, the maldistribution 
of doctors worsens the issue. Dr. Meghan Walsh, 
chief education officer at the Hennepin County 
Medical Center in Minnesota, stated that “approxi-
mately 25 percent of our graduates nationally go 
into primary care specialties, internal medicine, pe-
diatrics, family medicine...and 4 percent go…to rural 
communities.”9 According to Dr. Andrew R. Hoffman, 
professor and vice chairman for academic affairs of 
Stanford University School of Medicine and chief of 
endocrinology at the Veteran Affairs Palo Alto Health 
Care System, the doctor shortage is not only a lack 
of primary care physicians, but a maldistribution 
of doctors. For example, New England could have 
few neurosurgeons, but New York might have too 
many of them (interview, November 4, 2013). The 
doctor shortage will affect everyone, “but the im-
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pact will be most severe on vulnerable and under-
served populations…approximately 20 percent of 
Americans who live in rural or inner-city locations.”2

A nationwide program supported by medical 
schools, medical associations, and local and state 
governments can make a better geographic and pro-
fessional distribution of doctors. This program con-
sists of five points. The first three points have to do 
with geographic distribution, and the last two with 
professional distribution. 

First, medical schools that 
are not in a rural or inner-
city area should require 
some clinical rotations to be 
done in those areas, empha-
size the problem there, and 
inform how medical doc-
tors can make a difference. 
Something similar to this 
is a program by the Univer-
sity of Minnesota Medical 
School called Rural Physician Associate Program. Dr. 
Kathleen Books, the director, stated, “As students 
become engaged in those rural practices they see 
the richness of that place, and then they can think 
about whether this is right for them.” “The 9-month 
program helps students train in and embrace ru-
ral communities. Two thirds of their students end 
up staying in Minnesota and in rural areas.”10 This 
program is producing outstanding results, and 
the positive effects of a country-wide approach 
could lessen the physician deficit on these areas.

The second point is making residency programs in ru-
ral or inner-city areas. UNSOM is doing this. John Mc-
Donald also stated, “nearly seven out of 10 physicians 
practice where they train. [Before,] almost half of our 
graduating medical students were forced to leave 
the state because training for their specialty was not 
offered in Nevada.”6This is another effective strat-
egy to have more doctors in rural or inner-city areas.

Third, state and local governments should advertise 
job opportunities and give some type of monetary 
stipend, such as paying part of the student debt, 
for physicians who decide to stay in these areas af-
ter completing their residency. For example, in New 
Mexico, “health-care providers [who provide ser-

vices in rural areas] may be eligible for an income 
tax credit of $3,000 or $5,000.”11These types of 
benefits could bring more doctors to these areas.

The fourth point involves medical schools and resi-
dency programs promoting primary care careers and 
informing how important and how needed primary 
care physicians are in today’s times. The fifth point 
involves having the primary care physician income 
“on par with [the] average specialist income.” The 

former point is value-based, 
and the latter is financial-
ly based.12These two go 
together. “The goal here 
should not be to simply 
pay primary care physicians 
more for the same work, 
but to change medical man-
agement in a way that in-
creases efficiency through-
out the continuum… Fixing 
primary care reimburse-

ment is a critical first step.”12 With the ACA, it is ex-
pected that the number of incentives will increase, 
and the incentives will increase the number of pri-
mary care physicians in the country (Dr. Prober).

These five points can fix the geographic and profes-
sional maldistribution ofphysicians in the U.S. The 
main challenge is to implement them in a national 
manner. A coalition of medical schools, medical as-
sociations, and local and state governments is need-
ed. Unlike the education and training of more doc-
tors, most of these five points can be used in a faster 
manner. Some of these five points have effectively 
worked on a small scale, and if used nationally, the 
maldistribution could be cured on a long-term basis. 

Non-Physician Personnel: Scopes of Practice and 
Function

Another aspect of the solution that can be used 
in a faster manner is to have non-physician per-
sonnel, such as physician assistants and nurse 
practitioners, do more of the functions that doc-
tors could do to have physicians doing what no 
one else can do. Dr. Prober stated in an interview,

“We need to optimize how patients get cared for be-
yond physicians; it is not  optimal…there are 
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many functions which physicians currently supply 
the  patients that probably could be just as 
well provided by other kinds of health  practi-
tioners who are not physicians…Optimizing the use 
and distribution of  those individuals is anoth-
er part of the puzzle that needs to be addressed.”

Dr. Prober discussed how different health care pro-
viders have different “scopes of practice or function.” 
Optimally efficient healthcare delivery depends on 
the balance between what non-physician health 
care providers do and what physicians do. If this is 
promoted and executed on a wider scale, the doctor 
shortage will indeed have less of an impact in the 
following years. This approach is materialized in the 
Family Health Clinic of Carroll County and its sister 
clinic, the Family Health Clinic of Monon, in Indiana. 
These two clinics “provide full-service health care for 
about 10,000 people a year.”13 The peculiar thing 
about these two clinics is that they do not have doc-
tors, but nurse practitioners as the main caregivers. 
The brochure of the Family Health Clinic of Carroll 
County defines “nurse practitioner” as “a registered 
nurse who has advanced post-graduate educational 
and clinical training to perform health histories, phys-

ical examinations, treat minor and acute illnesses and 
stable chronic conditions, prescribe medications, 
and order lab tests as needed.”14These clinics run as 
if they had primary care physicians. This is because 
“nurse practitioners do everything primary care doc-
tors do, including prescribing, although some states 
require that a physician provide review. Like doctors, 
of course, nurse practitioners refer patients to spe-
cialists or a hospital when needed.”13 Even though 
“powerful physicians’ groups such as the American 
Academy of Family Physicians oppose allowing nurs-
es to practice independently,” this practice should 
indeed increase to alleviate the doctor shortage. 
“Only 16 states and Washington, D.C., allow nurses 
complete independence.”13 Hospitals and clinics 
must give nurse practitioners their respective place 
according to their “scope of practice or function.” 
If this scope includes some of the functions that a 
primary care physician can do, and there is a seri-
ous lack of primary care physicians, then nurse prac-
titioners should certainly serve as family doctors.

For a Better Future

Bold action is necessary, and the eclectic approach 
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involving the education and training of more doc-
tors, the improvement of the geographical and pro-
fessional distribution of physicians, and the more 
efficient use of the country’s non-physician medical 
personnel is indeed bold. From the expansion and 
creation of medical schools to the five-point plan to 
fix the maldistribution of physicians, all of the as-
pects of the solution have one aim. That aim is not 
only explicitly fixing the doctor shortage, but helping 
millions of people in the United States who need a 
health care provider that can answer their questions, 
prescribe some medicine, recommend a better life-

style, perform a physical exam, vaccinate, and save 
their lives. Behind the fixing of the doctor shortage 
stand women, children, men, senior citizens, people 
with disabilities, a nation. We, as a nation, cannot af-
ford inaction. “To do nothing ignores powerful eco-
nomic and demographic trends and leaves future 
generations to ponder why they and their loved ones 
must experience illness without access to competent 
and caring physicians.”4And now, let us get to work, 
let us have conversations with our leaders, and let us 
ask questions. It is time for a better future in health 
care today. It is time to fix this invisible problem.



Abstract

While about 30% of post-menopausal women are 
afflicted with stress incontinence, a malady that 
causes frequent urges, there are few options for 
these women to pursue clinical procedures, such as 
slings and suspensions that can improve their qual-
ity of life significantly. A new trend in this field is 
emerging with innovations in in vitro stem cell ther-
apy in which regenerated smooth muscle cells are to 
be injected into the internal sphincter to repair dam-
aged tissue and reduced muscle elasticity. A Stanford 
project funded by the California Institute of Regen-
erative Medicine brings an interdisciplinary ap-
proach to this problem that focuses on providing the 
safest smooth muscle progenitor cells for injection 
using advanced medical imaging modalities rather 
than fluorescence-based sorting techniques. Other 
important branches of the project include designing 
an in vitro stem cell differentiation platform to pro-
vide high-purity, healthy smooth muscle cells and 
designing an appropriate substrate material for the 
cells during injection, 
tested using an in vivo 
mouse model and in vi-
tro imaging modalities. 
Due to safety concerns 
regarding injection of 
unwanted cells, it may 
take a long time for this 
research to ultimately 
be translated to the 
clinic. However, results 
demonstrate that there 
is significant promise in 
using a non-fluorescence approach for extracting 
smooth muscle cells from the in vitro cell culture.

Introduction 

Stress urinary incontinence, or SUI, is a disease of 
the ureter that affects 30 percent of postmeno-
pausal women and seven million women in Cali-
fornia alone.1,5 Stress urinary incontinence occurs 

when an abdominal “stress activity,” such as laugh-
ing, coughing, sneezing, or physical exercise inad-
vertently causes the bladder to malfunction and 
pass urine. For this reason, SUI has significantly 
affected the quality of life of women, compelling 
many women to opt for surgical treatment for the 
urinary sphincter responsible for their frequent 
urges. Remarkably, $20 billion a year is spent on 
urinary incontinence alone, which is more than 
what is spent on breast cancer and similar to the 
amounts spent on Alzheimer’s disease and arthritis. 

Current Treatment Strategies for SUI

Many patients who do not want to risk the complica-
tions of surgery have opted to use elastic rings called 
pessaries placed into the vagina below the bladder to 
enhance urinary sphincter closure in controlling their 
urine loss.  Although this popular method relieves 
incontinence in some women, its overall efficacy is 
highly variable. The method has also received com-
plaints about soreness and urinary tract infections.2

Surgery, on the oth-
er hand, has been 
shown to be more 
effective than non-
surgical procedures, 
though there are 
complications that 
arise. One surgery 
used to provide more 
control over urinary 
movements is the 
use of urethral slings, 
synthetic material or 

connective tissue taken from the patient or from an 
animal connects the abdominal muscle is used to 
support the urethra. This treatment has 75% to 85% 
cure rates.2 Unfortunately, this procedure is not only 
highly invasive, but also may cause leg cramps or an 
overactive bladder due to the unnatural placement 
of the sling. Another popular surgical technique is 
the use of suspensions. Instead of using external 
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Figure 1. Proposed approaches to SUI surgery: (Left) Sling sur-
gical approaches; (Right) Suspension surgical approach.



connective tissue (as is done with urethral slings), 
the urethra is supported by suturing selected con-
nective tissues in the nearby region of the urethra 
to strengthen control over the ureter. Unfortunately, 
this procedure also requires a deep incision near 
the urethra and might cause urethral obstruction, 
so there are still significant side effects resulting 
from the use of suspensions. Diagrams depicting 
the slings and suspensions are shown in Figure 1.

Stem Cells: Another Route for SUI Therapy

Recent developments in stem cell technology might 
address the harrowing side effects of surgery, and 
improve the quality of life of 
patients. In a project funded 
by the California Institute 
of Regenerative Medicine 
(CIRM), a highly interdisci-
plinary team of Stanford sci-
entists, headed by Dr. Bertha 
Chen (Professor in Ob/Gyn), 
Dr. Thomas Baer (Consulting 
Professor in Applied Physics), 
and Dr. Fan Yang (Assistant 
Professor in biomaterials) is 
looking to develop a stem 
cell therapy that can allevi-
ate the symptoms of SUI. One 
of Stanford’s biggest ongoing 
projects, this collaboration has received significant 
media attention, including from the Huffington Post.5

What are the advantages of stem cell therapy in 
SUI? Stem cell therapy has received a significant 
amount of attention because it replaces damaged 
cells in the body with cells that have been rejuve-
nated and that are more likely to function properly. 
More importantly, stem cell therapy is not nearly 
as invasive as current surgical procedures because 
stem cells need only be injected, along with any 
supporting material, through a syringe needle.

There are multiple approaches that are being consid-
ered for stem cell therapy to treat SUI, that vary with 
regard to injection routes and cell type. Currently, 
periurethral and intravenous injections near the 
bladder are being considered for cell injection routes. 
One approach is to use stem cells that are naturally 
found in the skeletal muscle, adult stem cells, and to 

inject these cells into the inner sphincter near the 
bladder. Although preliminary efficacy rates for this 
therapy this reported in the range from 80% to 90%, 
these cells are difficult to extract and show poor 
rejuvenation potential so they are not optimal for 
most patients (i.e., those who have skeletal muscle 
stem cells that have poorer regenerative potential).4

The CIRM SUI project aims to address this problem 
by using pluripotent cells, cells that have significant-
ly more regenerative potential. This means using ei-
ther induced pluripotent stem cells (iPSCs),cells that 
are induced genetically to have increased regen-
erative potential, or embryonic stem cells (hESCs), 

cells that come from embryos 
that have the capability of 
differentiating into any type 
of cell in the body. The goal 
of the CIRM SUI project is to 
understand how to differenti-
ate pluripotent stem cells into 
regenerative smooth muscle 
cells, called smooth muscle 
progenitor cells (SMPCs) that 
can be injected into a patient.

Technological Advances in 
Stem Cell Therapy for SUI

Dr. Bertha Chen, a urogyne-
cologist and leader in women’s 

health, has performed pelvic and urogynecologic 
surgeries for over 15 years, and today she is pursuing 
stem cell therapy as a better alternative for SUI. Dr. 
Bertha Chen and her colleagues are currently per-
forming preclinical trialsto gain a better understand-
ing of the potential for stem cell-derived smooth 
muscle therapies in incontinence animal models. 
One of the problems identified in the animals has 
been the formation of teratomas, a type of cancer 
resulting from the injection of tumor-forming cells. 
The tumor-forming cells are usually pluripotent 
cells that have differentiated into cancerous tissue.

Since relatively little is known about the basic science 
of stem cell differentiation, no cells are injected until 
relatively late in the differentiation process from plu-
ripotent cells to SMPCs to avoid injecting potential 
cancer-forming stem cells. To better understand how 
stem cells differentiate, one component of the CIRM 
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Figure 2. Quantitative phase imaging is an 
imaging technique that analyzes the dry mass 
compositions of cells. This imaging technique 
may prove useful in understanding cell mor-

phology during differentiation.



SUI project, headed by Dr. Thomas Baer, focuses on 
the imaging aspect of stem cell differentiation in vi-
tro. It aims to address the problem by using advanced 
imaging tools such as quantitative phase imaging, 
which may have the potential to distinguish pluripo-
tent cells from smooth muscle cells on the basis of 
texture. See Figure 2 for an example of this technol-
ogy, which may be capable 
of identifying differenti-
ated cells without the need 
for fluorescence imaging.

The project aims to use im-
aging and computational 
technology to identify cells 
appropriate for injection 
into the patient. The way 
that this is commonly done 
is to use a common biologi-
cal technique called flow 
assisted cytometry sorting 
(FACS). However, since this 
technique usually has low 
yield and may harm the cells, the group is consid-
ering using computer algorithms to guide selection 
of appropriate cells. This is still a work in progress, 
but it suggests that technological progress is be-
ing made to deliver safe, effective stem cell thera-
pies for SUI patients. Another important application 
to consider is the materials platform that can best 
support the proliferation of regenerative smooth 
muscle cells. Usually, the stem cells need a medium 
in which to migrate and proliferate after injection 
into the body. While the material MatrigelTM (ge-
latinous protein mixture secreted by murine sar-
coma cells) has been the material of choice for in 
vitro studies, hydrogels (hydrophilic polymer gels 
composed of 99.9% water) are the only materi-
als that have been well characterized and that are 
currently likely to be accepted by the FDA for stem 
cell therapy. Dr. Fan Yang is heading a branch of this 
project responsible for designing the hydrogel poly-
mers that best support the proliferation of SMPCs.

Is Stem Cell Therapy Worth The Risk?

A lot of taxpayer money is going into the study 
of stem cell treatment for SUI, and cutting-edge 
technology is being used to design better ther-

apies. However, whether stem cell therapy is 
worth the cancer risks given our relatively lim-
ited knowledge of stem cells remains unclear.

The central problem with stem cell studies is the 
time-frame over which the projects must report 
results. Many stem cell studies for SUI lack an un-

derstanding of the chronic 
nature of SUI since stem 
cells are injected into mice 
immediately after inconti-
nence is induced.4 Howev-
er, waiting several months 
post-transplantation is a 
problem because projects 
like the CIRM SUI project 
face deadlines and this can 
be strenuous for the study. 
Furthermore, researchers 
must wait even longer post-
therapy because several 
more months are required 
to ensure that the chronic 

symptoms from before therapy have not returned.

Because of the time-frame problem, along with 
typical research problems such as unsuccess-
ful differentiation of pluripotent cells and equip-
ment malfunctions, the solution for SUI in women 
may still take a long time. One of the most impor-
tant goals for the CIRM SUI project is to enhance 
the differentiation efficiency of pluripotent cells 
into SMPCs. Currently, the most effective preclini-
cal trials have required injection of around 2 bil-
lion cardiomyocyte stem cells in experimental rat 
hosts alone, indicating the necessity of injecting 
a sufficiently large number of cells for therapy.

Finally, while we search for a safe stem cell therapy 
for SUI, we must be careful to ensure that the treat-
ment does not cause additional harm, especially 
for a non-lethal disease such as SUI. Introducing 
cancer into the patient is significantly worse than 
any other option for treating SUI, so a lot of care-
ful work is required to finalize a practical therapy.

Conclusion

While the technological advances are promising in 
developing a stem cell therapy for SUI, the risks are 
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Figure 3. An in vitro image of stem cells in later 
stages of differentiation process. (2)
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still glaring. Significant technical expertise will be re-
quired to finalize an SUI therapy that is practical, safe, 
and cost-effective for the patient. However, the CIRM 
SUI project shows significant promise in bringing 
revolutionary ideas in physics and engineering to the 
forefront to treat a major disease that affects nearly 

50% of all post-menopausal women. While it may be 
several years before the medical community settles 
on a safe stem cell therapy for SUI, stem cell thera-
py shows promise in the quest to alleviate many of 
the problems with current treatments of SUI today.
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