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Careers in Cardiovascular Research

Global Chronic Disease Research Training for Fellows
Perspectives, Challenges, and Opportunities

Gerald S. Bloomfield, MD, MPH*; Mark D. Huffman, MD, MPH*

he growing interest in global chronic disease research is

not matched by workforce capacity at present.! The
dearth of researchers with global chronic disease back-
grounds and training has led to the creation of novel funding
opportunities for young researchers, particularly fellows. As
2 cardiology fellows in global cardiovascular disease research
training through the US National Institutes of Health (NIH)
Fogarty International Clinical Research Fellows’ (FICR-F)
program, we have a unique perspective on the challenges and
opportunities in this area. Here, we present our perspective on
potential funding pathways, areas of interest germane to
global cardiovascular disease research, the importance of an
overseas training component, forms of “home” institutional
support that can be helpful, and personal challenges and
opportunities that merit consideration.

Background of Global Chronic
Disease Research

Global chronic disease research has garnered attention re-
cently with several widely publicized reports describing its
scope and importance.'-> The creation of the Millennium
Development Goals (MDGs) by the United Nations in 2000
led to a groundswell of interest in pursuing data-driven
research and goal-directed programs toward global develop-
ment.* Three of the MDGs have direct health targets: reduce
child mortality; improve maternal health; and combat HIV/
AIDS, malaria, and other diseases. The other MDGs have
indirect effects on health through development. Since the
creation and subsequent adoption of the MDGs by various
global government, nongovernment, and research organiza-
tions, some have argued for the specific inclusion of chronic
diseases in the MDGs, given their prevalence.’

Publications from the World Health Organization, the
Global Alliance for Chronic Disease, the Institute of Medi-
cine, and the National Heart, Lung, and Blood Institute
(NHLBI) have outlined the rationale for such global health
research, particularly in chronic diseases.'-°-% These organi-
zations argue that global chronic disease research has the
potential to blunt the economic impact of an unchecked
epidemic of chronic diseases.’® Global health research, at

least as it pertains to development, is also part of US national
policy, with nearly 350% growth in global health program
spending by the US Agency for International Development
and the State Department from 2001 to 2008. A recent
proposal for the Global Health Initiative includes a request
for $63 billion for funding during the next 5 years.!

Reasons to pursue global health are myriad and include
increased immigration to the United States and travel of US
residents; globalization of the economy and overseas business
interests; more Americans living abroad; the pursuit of global
disease reduction; the desire for bidirectional information trans-
fer; intellectual fascination with diseases not commonly seen in
one’s home country; and ethical, humanitarian, and spiritual
motivations. Promotion of global health has even been consid-
ered to play an important role in improving US national security;
one rationale for the development of the President’s Emergency
Plan for AIDS Relief was the potential for destabilization of
Africa as a result of the impact of this disease.'?

Global chronic disease research, similar to cardiovascular
research, requires dedicated time, focus, and mentorship to
succeed.!!12 Fellowship is a common time to develop specific
areas of research interest and may provide an excellent
opportunity to initiate global chronic disease research en-
deavors before major family and personal ties make pro-
longed periods away from one’s home institution more
challenging. As the field of cardiology research expands to
overlap with global chronic disease research, it is crucial to
produce trainees who will devote a substantial commitment to
basic or clinically advanced cardiovascular research and
teaching. Such trainees will usually be required to complete a
level 3 research track consisting of a minimum of 2 full years
devoted to mentored clinical research.'3

Potential Funding Pathways
The Table provides a list of selected online resources for
trainees to pursue global chronic disease research, including
funding sources. Both authors are supported by the NIH
FICR-F program, which is coordinated by the Vanderbilt
University Global Health Institute.'* The fellowship provides
salary stipend, travel expenses, predeparture expenses (eg,
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Table. Selected Online Resources for Trainees in Global Chronic Disease Research
Resource Web Site
Funding

FICR-F program
Fogarty International Research Scientist Development Award
NIH Career Development (K-level) Awards
Fulbright Fellowship
Lancet International Fellowship
Bill and Melinda Gates Grand Challenges
Doris Duke Charitable Foundation
Foundation LeDucq
General information
Consortium of Universities for Global Health
WHO Department of Chronic Disease and Health Promotion
NHLBI Centers of Excellence Global Health Program
ProCor
Vanderbilt Global Health Institute
Oxford Health Alliance
Initiative for Cardiovascular Health Research in Developing Countries

National Forum for Heart Disease and Stroke Prevention, Regional
and Global Partnerships (Implementation Group)

www.fic.nih.gov/programs/training_grants/nih_fogarty.htm
www.fic.nih.gov/programs/training_grants/irsda.htm
www.grants.nih.gov/training/careerdevelopmentawards.htm
www.fulbright.org
www.thelancet.com
www.grandchallenges.org
www.ddcf.org
www.fondationleducq.org

www.cugh.org
www.who.int/chp/about/en/index.html
www.nhlbi.nih.gov/about/globalhealth
WWW.Procor.org
www.globalhealth.vanderbilt.edu
www.oxha.org
www.ichealth.org
www.hearthealthystrokefree.org/implementation-partnerships.aspx

passport/visa costs, immunizations), overseas health insur-
ance, and direct research support. Applications, including
detailed research proposals, are due during November to
December, with interviews in February, award announce-
ments in March, and departure in late July to early August. A
10-day orientation at the NIH in early July is also included,
which prepares fellows for their experiences through didactic
sessions, small group sessions, and meetings with key
thought leaders at the NIH.

K-level funding (career development grant) is available for
postdoctoral scientists to support the development of indepen-
dent scientific careers and for fellow-to-faculty transitions. The
KO1 International Research Scientist Development Award was
developed by the NIH Fogarty International Center. This award
requires grantees to spend 50% of the grant period conducting
research in low- and middle-income countries. Both US and
foreign mentors are needed, preferably with a prior collaborative
research relationship. The grant is awarded for up to 4 years. US
citizens and permanent US residents are eligible. Other K-levels
awards (KO8, K23, K99) can be pursued through the various
institutes within the NIH, including the NHLBI.

In 2009, the NHLBI, in partnership with UnitedHealth
Group, established an overarching network of Collaborating
Centers of Excellence with an ultimate goal of countering the
burden of noncommunicable cardiovascular and pulmonary
diseases in developing nations by enhancing the infrastruc-
ture and training necessary to conduct innovative and locally
relevant clinical research.® Given the NHLBI’s investment in
the Centers of Excellence, these centers and others with
mature research programs may provide an excellent match for
a given interest. K awards give young researchers protected
time for this work, which is essential for the development of
research projects and careers.

Other prominent funding sources for global chronic disease
research training include NIH T32 training grants or other
intramural funding mechanisms through one’s home institution,
Fulbright Fellowships through the US State Department, and
Lancet’s International Fellowship. The Fulbright Fellowship
provides support for 9 to 12 months of research in 1 of >140
countries. The stipend covers transportation, living expenses,
limited health benefits, and some support for research. Applica-
tions are usually due in October for fellowships beginning in
July of the following year. Lancet’s International Fellowships,
usually 2, are awarded yearly to medical graduates aiming to
work in a country different from their own in the delivery of
health care, research priorities, or educational facilities. The
Lancet fellowship must be taken for a minimum of 6 months;
applications are due in November.

The World Health Organization, American Heart Associ-
ation, American College of Cardiology, Oxford Health Alli-
ance, Bill and Melinda Gates Foundation, Doris Duke Char-
itable Foundation, Foundation LeDucq, and other
organizations have funding opportunities for faculty-level
global chronic disease research. The Consortium of Univer-
sities for Global Health can provide a list of universities
engaged in global health as sources for additional funding.

Another avenue in which to interact with cardiovascular
researchers from around the globe and learn about relevant
opportunities is the Ten-Day International Teaching Seminar
on Cardiovascular Disease in Epidemiology and Prevention.
The seminar concluded its 42nd annual session in October
2009 in Hyderabad, India, and was hosted by the Interna-
tional Society of Cardiovascular Disease Epidemiology and
Prevention, the World Heart Federation, and the Initiative for
Cardiovascular Health Research in Developing Countries.
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Areas of Global Cardiovascular
Disease Research

Disease Epidemiology

Baseline cardiovascular disease epidemiological data collec-
tion and analysis are critical to curbing the cardiovascular
disease epidemic because they provide detailed understand-
ing and context to the problem. Such data collection and
analysis help to develop research infrastructure by engaging
multiple levels of research activity in the targeted country/
locality from biostatisticians to nurses to trainees to senior
physicians. Ultimately, as it relates to noncommunicable
chronic diseases in resource-constrained settings, epidemio-
logical data will inform policy decisions.!> Global cardiovas-
cular disease research also offers the opportunity to study
“neglected” cardiovascular diseases, which are not commonly
seen in high-income countries.'® Regions such as sub-Saharan
Africa, where tuberculous pericarditis, cardiomyopathies in-
cluding endomyocardial fibrosis, and rheumatic heart disease
are important causes of cardiovascular disease death and
disability,'” offer unique research opportunities in understud-
ied areas of global chronic disease. The targets of research
should match the needs of the country or region based on
local expertise. Chagas-induced cardiomyopathy in South
America is another regional example. Many other types of
research can develop once a baseline understanding of the
degree and scope of the problem is locally available.

Genetic Epidemiology

Studying the diversity of human life is an important aspect of
global chronic disease research. As the scientific interest in
chronic diseases grows to encompass regions of the world
that have been overlooked, we are presented with an oppor-
tunity to understand how the human genome influences an
individual’s risk for these diseases. Developing countries
have been underrepresented in genome-wide surveys of
human variation.’® Allele frequency differences between
groups are larger in India than in Europe, reflecting thousands
of years of endogamy, the practice of preferring marriage
within a group.'® Africa is the origin of all modern humans,
yet despite the importance of African population genetics, the
pattern of genetic diversity across diverse African popula-
tions is largely uncharacterized.? Characterizing the pattern
of genetic variation among ethnically diverse populations is
critical for determining the proper design and interpretation
of genetic disease association studies.?! As an example, our
understanding of the human metabolomic and genomic sig-
natures associated with diabetes mellitus, insulin resistance,
and premature coronary artery disease has recently expanded
to consider the etiologic importance of branch-chained amino
acids and other metabolites.??> Considered in a global chronic
disease framework, as Shah et al>?> do, these findings and
future research may lend insight into the global epidemiolog-
ical transition that underlies established risk factors for
disease. The unique ancestry, migration patterns, marrying
habits, and resultant genetic architecture of different parts of
the developing world carry great implications for our ability
to predict and screen for diseases genetically. More research
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emanating from these regions is necessary to fully optimize
our ability to do so.

Health Services and Comparative Effectiveness
Efficient and effective healthcare delivery for chronic diseases is
paramount in managing costs in resource-limited settings. Al-
though lifestyle, diet, and medication-based interventions are
important for primary prevention, imparting the skills and
resources for effective application of knowledge is more crucial.
This requires an intact healthcare delivery system.>*> A cost-
effectiveness analysis by Gaziano?* in 2005 showed that the cost
savings achieved by the use of inexpensive medication in
resource-constrained settings are lost when access to hospitals is
limited. Meanwhile, hospital- and physician-based care is ex-
pensive and not available in many parts of the world.

The implementation of both basic and technologically
advanced measures is also unequally distributed. Implemen-
tation science, therefore, is key to converting knowledge into
improved health in regions of the world where chronic
cardiovascular diseases are increasingly prevalent. Although
we have not yet proven many cardiovascular treatments in all
regions of the world, implementation science encourages
healthcare providers to act and study the best ways to do so
when lifesaving, proven solutions exist. A 2009 report from
the World Health Assembly underscores that in the case of
global chronic disease research “...[W]e can always have
more evidence but . . . we now have enough evidence to take
action.”?> Understanding how different regions allocate care
for primary and secondary prevention of chronic noncommu-
nicable diseases is another burgeoning area of research.
Observational studies and clinical trials that compare preven-
tive and treatment strategies are needed, along with imple-
mentation science, quality improvement, safety, health eco-
nomics, medical anthropology, and health policy research.

Clinical Trials

Clinical trials offer another avenue for global chronic disease
research. Large trials are increasingly conducted in low- and
middle-income countries, in part because of reduced costs.?°
Questions remain about the rigor and standardization of data
collection and management in these countries.?’ Participation
in global clinical trial research offers a research trainee a
unique opportunity to learn about complex challenges spe-
cific to the field such as international ethics board review,
informed consent of many participants with cultural and
language barriers, and logistical planning with collaborators
spread around the globe. Because increasing numbers of large
clinical trials are performed globally, the US and other
high-income countries will be better positioned to lead future
trials by preparing trainees in global research.

Social and Environmental Determinants of Health

Unlike the controlled setting of the conventional laboratory,
the social realities of populations contain variables that are
unknown and unforeseen.?® To improve the lives of people
around the globe, global chronic disease investigators should
pay heed to the determinants of health that transcend the
traditional biomedical model and contribute to the >30-year
difference in life expectancy across selected countries.?® Climate
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change, overcrowding, indoor cooking with solid fuels, urban
sprawl, and deforestation are just a few examples of important
nonmedical issues in many developing nations that may affect
cardiovascular health. The World Health Organization Commis-
sion on Social Determinants of Health aims to improve the daily
living conditions of children; tackle the inequities in power,
money, and resources; measure and understand the problem
of inequality; and assess the impact of action. The creation of
dedicated governance addressing health inequalities and of
national and global health inequity surveillance systems are 2
overarching action plans recommended by the commission.>® As
an increasing number of agencies and organizations become
involved with global chronic disease research, the potential to
collaborate with investigators from many disciplines and lever-
age respective expertise also increases.

Basic Science

Global basic science chronic disease research training has often
involved trainees from low- and middle-income countries spend-
ing several years in a laboratory based in a high-income country.
The Fogarty International Research Collaboration Award af-
fords researchers from low- and middle-income backgrounds the
opportunity to partner with NIH-funded US researchers to help
develop longer-term collaborations and to improve local bio-
medical research infrastructure. The reverse situation in which a
trainee from a high-income country may train in a low- or
middle-income country is also feasible and may be desired when
studying those diseases that are not only understudied but also
endemic to a particular region (eg, Chagas disease basic science
research in Peru).

Importance of Training at Foreign Site
Spending extended time abroad is a critical part of global
chronic disease research, particularly for trainees. Research
training at a foreign site helps to foster relationships and
demonstrates both an individual and institutional commitment to
global health. An ideal experience will include substantial
protected time for research, formal mentorship from experienced
faculty, and opportunities to engage in healthcare delivery. Sites
vary in their need for research capacity building, but an ideal site
at least has mentors and research administrators with a research
track record in the field of interest. At least 1 to 2 years is
recommended to develop a strong relationship with collabora-
tors, to learn the local logistics, and to develop a greater
understanding of regionally relevant chronic disease research
questions. Dedicated time working with overseas mentors helps
to develop a long-term research relationship whereby the trainee
has sufficient opportunity to learn from overseas mentors and to
form professional relationships with other trainees at the foreign
site. Intensive experience at a foreign site also affords the trainee
an opportunity to interact with that country’s national profes-
sional societies and to attend local scientific meetings.

Field research also develops a skill set rich in problem solving
through the tackling of the unanticipated logistical problems and
working outside one’s comfort zone while learning local good
clinical practices for research. Trainees who cannot spend
extensive time abroad may lack credibility if they are not
adequately focused while at their home institution.

Training at the foreign site is essential; this point cannot be
overemphasized. However, when such training is not possi-
ble, stateside opportunities also exist within universities,
foundations, US governmental agencies, nongovernmental
organizations, international organizations, and think tanks
(see www.cugh.org for a full listing).

Home Institutional Support
Institutional support for fellows interested in global cardio-
vascular research can take many forms. Because research
projects usually require at least a modest investment of a
trainee’s time, short site visits (1 to 2 weeks) by the trainee to
the international site are important to make sure that there is
a good fit between the trainee and the site. Financial and
logistical support from the home institution to support site
visits is critical because these visits can be the nidus of a
successful research endeavor and can be part of a larger
undertaking such as vetting sites for future clinical rotations
or exchange programs between overseas partners. The objec-
tives of a site visit should include meeting with the principal
investigator(s) and mentor(s), being introduced to the clinical
and research programs, engaging in collaborative consulta-
tions to identify feasible research priorities, ensuring that the
ancillary services are on par with good clinical practices if
applicable, and identifying preparations that may need to be
made to overcome potential personal, family, or professional
challenges at the site. Before visiting the site, sufficient
communication and exchange should occur so that the time
on the ground is well spent. A site visit, as opposed to medical
tourism, is an investment in a research project and involves
thoughtful deliberations between the trainees and mentors.

Investigators at the beginning of their careers in global
cardiovascular health may have to spend time in activities
that are not usually perceived as productive efforts. Home
institutions should be cognizant of this characteristic. In
2010, the efforts devoted toward global chronic disease
research will initially focus on capacity building in many
instances. Within the field of cardiology, the capacity build-
ing may take the form of education, clinical training, techni-
cal training, database development, procurement of equip-
ment, hiring and training of staff, or building infrastructure.
These tasks often will fall to 1 person or a few people.
Moreover, the time it takes to accomplish these tasks may be
difficult to forecast in novel settings. Institutional recognition
of the importance of this initial capacity building, however,
cannot be overstated because these types of investments are
exceedingly important in global health research despite this
being a period of few, if any, publications or grants awarded.
The next generation of clinical leaders in global cardiovascular
health, like prior generations, needs appropriate resources, time,
and support to maintain a scholarly culture that is crucial for the
preferred future of medicine.*® Senior members of the faculty
serving in mentorship and “protective” roles are important in this
regard. Mentors can also help trainees stay connected to their
home institution and avoid being ““out of sight, out of mind.” The
limited number of US-based global chronic disease research
mentors within cardiology is a challenge for the trainee who may
have to reach across departments, schools, or universities to find
a good match.
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Efforts directed toward capacity building early in one’s career
as a clinician-investigator leave relatively less time to engage in
other important activities such as scholarship, teaching, clinical
duties, and contributions to the community. It follows then that
the portfolio for a global health researcher also deserves partic-
ular attention as it relates to guidelines for promotion and tenure.
Similarities can be found in the development of guidelines for
promotion and tenure for clinician-educators in the mid-1990s.3!
At that time, the increase in the number of faculty interested in
a clinician-educator track preceded the development of academic
policies regarding reappointment, promotion, tenure, and insti-
tutional commitment. Most departments of medicine established
special promotion tracks as a response to a growing need.
However, before the institution of guidelines by the Society of
General Internal Medicine, criteria were not standard across
universities.2 As a result, criteria related to reappointment,
promotion, scholarship, and research were delineated.?* At the
outset, however, it was the recognition of the unique attributes,
interests, and trajectory of this growing group of young investi-
gators that fostered the establishment of a new faculty track.

Although global health is experiencing an unprecedented
surge of attention on university campuses, as a discipline,
global chronic disease research is in its infancy.3* Within US
academic medical subspecialties, mentors with interest, ex-
perience, and successes in global chronic disease research are
few. This can be a strain on the few mentors in the field in
junior faculty positions as a growing number of trainees
contact a finite number of potential mentors. In the last 5
years across all 27 national institutes and centers of the NIH,
there have been <10 new R-level awardees whose projects
encompass some form of global health endeavors in cardio-
vascular disorders; the majority of these awards have been
through the John E. Fogarty Center (RePORTER database).
K-level awardees are even fewer.

Among traditional rewards for medical faculty, promotion
and tenure remain the most valued. Most young faculty would
ultimately like to attain the rank of full professor.3> Thus,
guidelines may be necessary to assist academic departments
in the important tasks of selecting, supporting, and rewarding
clinical investigators in global chronic disease research.
Guidelines could enhance the contributions and impact of
academic clinical departments to the discipline of global
health, particularly for those that fall outside traditional
venues of global health research (eg, Schools of Public
Health, Departments of Community or Preventive Medicine,
Divisions of Infectious Disease).

Personal Challenges
There are 2 other challenging aspects of this novel field that
deserve mention: family and finances. Many trainees at this
level have spouses, significant others, and/or children. In our
cases, we have both chosen to take our families overseas with
us during this year. Our decisions have taken into account
spouses’ foregoing employment in the US and potential
employment at the foreign site, children with special needs,
quality of primary education available at the foreign site, and
region-specific challenges such as diet, language, transporta-
tion safety, quality of emergency medical services, and the
political climate. Interpretations of the concepts of privacy,
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personal space, social interactions, and interpersonal commu-
nication can also be a challenge for a newcomer to a different
culture. The availability of e-mail, text messaging, smart
phones, high-bandwidth Internet access, and voiceover Inter-
net protocols at the foreign site can virtually shorten the
distance between loved ones.

We have also experienced novel financial costs associated
with exploring our interests in global health cardiology.
One-time costs for vaccinations, visas, travel, and foreign
medical licenses can be expected. These costs for significant
others and children are not included in the funding mecha-
nisms mentioned above. Income-generating activities that
may have been available at the home institution (eg, moon-
lighting, locums) are usually not replicable or feasible at the
foreign site. Other practical issues such as renting one’s
home, storage of vehicles or other property, and property
management may be individually pertinent.

Personal Opportunities

The collaborations that are possible within global chronic dis-
ease research are unique and stimulating. The coming together
of different perspectives, cultures, habits, languages, and educa-
tional experiences can offer a trainee invaluable research expe-
rience. These differences, when properly analyzed, can signifi-
cantly improve the ability to generate questions both at home
and abroad. Perhaps more important, however, is the opportunity
to challenge one’s own inherent assumptions and allow fresh
perspectives to address these questions.

Exposure to clinical cardiology in developing countries is a
rare opportunity that offers several advantages. First, the spec-
trum of disease is different. Nutritional, congenital, rheumatic,
and infectious cardiovascular diseases are likely to be more
prevalent than in most developed areas of the United States.
Second, common diseases (by US standards) present differently.
Where primary and preventive care and emergency medical
services are lacking, hypertension, diabetes mellitus, and ische-
mic heart disease are more likely to present at advanced stages.
Third, treatment options vary by region. These differences can
range from a different formulary of medications to the presence
or absence of echocardiography or a cardiac catheterization
laboratory. Finally, clinical skills become more important. It has
been said that excessive fear of lawsuits and technology has led
to the demise of the physical examination.® Free from these
impediments, clinicians in resource-constrained settings must
learn to make clinical decisions based on what they see and hear.
Acquisition and honing of these skills are directly applicable in
developed country settings, especially when there is economic
hardship.

In addition to the scholarship associated with these global
chronic disease research experiences, the bidirectional ex-
change of knowledge and collaboration between institutions
can also be fruitful. Students, residents, and fellows may
engage in clinical exchange programs. Virtual case confer-
ences with high-speed Internet and voiceover Internet proto-
cols are possible, as is the exchange of curricula and course-
work. At the faculty level, symposia and continuing medical
education activities can be arranged between US-based and
foreign experts in the field during site visits. These relation-
ships can also serve as an institutional bridge for D43
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International Training Grants and other significant training
collaborations.

Finally, there is the potential for personal growth that goes
along with a portfolio of global experiences. Cultural com-
petence, interpersonal and communication skills, compassion,
problem solving, resourcefulness, and appreciation of the
global context of one’s circumstance are just a few of the
lasting benefits of a meaningful global chronic disease
research experience.?” Paraphrasing Mark Twain, “Broad,
wholesome, charitable views of men and things...” are
difficult to acquire without travel.38

Summary

Global chronic disease research is in its infancy and appears
to be a growing field in response to the rise of chronic
diseases worldwide and with commensurate increases in
funding opportunities and avenues of research. Overseas
training and home institutional support are 2 keys to success-
ful research collaborations for fellows as they transition to
junior faculty positions. The professional and personal chal-
lenges within global health research may be unique to this
field, but the potential opportunities seem to be boundless.
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