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Executive Summary

The Fogarty Division of International Science Policy, Planning and Evaluation (DISPPE) conducted the
process evaluation in early 2019. The review looks at the seven GEOHealth hubs, which are each
supported by two linked cooperative agreement awards with a research award (U01) to the LMIC
institution and a research training award (U2R) to a US institution, during the first five years of the
GEOHealth program. At the time of the evaluation, the program had trained 118 people from 12
countries around the world. Cohorts included clinicians and public health professionals, medical
students and undergraduates from academia, government and NGOs. Together, the hubs addressed
seven research areas: outdoor air pollution, household air pollution, agricultural health, environmental
contamination, electronic waste, climate change and industrialization. Hubs used their collaborations to
launch new graduate programs thereby building institutional capacity.



Executive Summary

Introduction

The John E. Fogarty International Center (FIC) at the National Institutes of Health (NIH) supports
international collaborative research and training programs that advance the NIH mission through
international partnership. FIC often conducts process reviews of its extramural award programs after
the first five years. The purpose of this process review is to analyze program implementation, identify
near-term outputs, and make recommendations for future improvements to the program.

The Global Environmental and Occupational Health (GEOHealth) program, launched in 2012, supports
the development of institutions in low- or middle-income countries (LMICs) serving as regional hubs for
collaborative research, data management, training, curriculum and outreach material development, and
policy support around high-priority local, national and regional environmental and occupational health
threats. GEOHealth Hubs are supported by two coordinated linked awards to 1) a LMIC institution for
research and 2) a US institution to coordinate research training. Together the hubs form the GEOHealth
Network, a platform for coordinated environmental and occupational health research and research
training activities.

Two funding announcements were released in 2014: a U01? for a research project cooperative
agreement open to LMIC institutions, and a U2R?, an international research training cooperative
agreement open to US institutions. A total of 14 awards were made to US and LMIC institutions that
comprise seven hubs during the first five years of the program. This report describes the results of the
GEOHealth process review: a description of the program history, an overview of the hubs, partners’
feedback, and findings and recommendations.

Evaluation Methods

The FIC Division of International Science Policy, Planning and Evaluation (DISPPE) conducted the process
evaluation starting in late 2017. DISPPE staff worked with the GEOHealth program officer and Division of
International Training and Research to develop key evaluation questions (Table 1), and the results of this
evaluation will inform the future implementation of the GEOHealth program.

Table 1. Key Evaluation Questions

What models for capacity building have been implemented through the program thus
far? What are the outputs of these efforts thus far?

Do the research and other capacity-building efforts that have taken place so far appear
to have been appropriately focused?

What have been the research outputs from the program thus far?

1 RFA-TW-14-001
2 RFA-TW-14-002



Data collection for the GEOHealth review included the following:

e Administrative sources (e.g., applications, progress reports) were collected and reviewed to
identify the universe of grants, investigators, publications, and trainees associated with the
programs.

e Atrainee roster of all trainees trained through the GEOHealth program was developed based on
the FIC CareerTrac database, which included trainee data from all of the hubs. All of the hubs
entered trainee data in CareerTrac.

e  Publication information was collected through PubMed to assess collaboration between LMIC
and US researchers, early research outputs, and capacity building among trainees.

e Interviews and discussions with FIC staff and GEOHealth partners were used throughout the
evaluation to provide qualitative insights into program design, management, and results.

Background
Program Origin and History

Nearly a quarter of all deaths worldwide—roughly 12.6 million deaths a year—are attributed to living or
working in an unhealthy environment, including pollution, chemical exposures, climate change and
other risk factors.? In fact, more than two million workers around the world die each year due to
occupational injury orillness, and 317 million people suffer from work-related injuries, costing the global
economy billions of dollars.* The burden is highest in LMICs, particularly in Africa, Southeast Asia and
the Western Pacific.”

Addressing these challenges requires a critical mass of scientific experts in large-scale environmental
and occupational health analysis, complementary skills such as data management, and appropriate
understanding of the local and regional socioeconomic and policy context that influences the
effectiveness of interventions. Although LMICs suffer more from environmental and occupational
hazards, in many cases, inadequate capacity exists to study and mitigate these problems. Currently, few
institutions outside of the United States and other high-income countries have sufficient research
capacity to study toxic, carcinogenic, or occupational exposures or interactions with genetic, immune
systems or population-based factors.®

For almost 25 years, FIC has been one of the few organizations funding grant programs for
environmental and occupational health research training in LMICs (see Niche Relative to Other Funders
below). The current GEOHealth Hub program originated from a reengineering of the FIC's long-standing
International Training and Research in Environmental and Occupational Health (ITREOH) program. The
ITREOH program, a research training program (D43 funding mechanism) which ran from 1995 to 2011,
provided long-term research training to nearly 200 scientists at 34 institutions in 43 countries and

32012 WHO Report

4 International Labour Organization report

5 Priiss-Ustiin A, Wolf J, Corvaldn C, Bos R and Neira M. (2016) Preventing disease through healthy environments: A
global assessment of the burden of disease from environmental risks. World Health Organization. ISBN 978 92 4
156519 6. https://www.who.int/quantifying_ehimpacts/publications/preventing-disease/en/

6 Rosenthal, J., Jessup, C., Felknor, S., Humble, M., Bader, F., & Bridbord, K. (2012). International environmental
and occupational health: From individual scientists to networked science Hubs. American journal of industrial
medicine, 55(12), 1069-1077. doi:10.1002/ajim.22130



supported several thousand scientists from 75 institutions around the world to participate in short-term
workshops. 7 Because of this breadth, there was less investment in any one program or LMIC institution.
The shift to the GEOHealth model began in 2012 with two-year paired planning grants (R24 mechanism)
to facilitate partnership building, needs assessments, and planning. The planning grant program was
followed by a competition for full GEOHealth Hub awards in FY2015.

The goal of the new GEOHealth program, as outlined in the funding announcements, was to develop a
handful of regional science hubs, based in LMICs, that would become internationally-recognized centers
for environmental and occupational health research, ideally serving the multinational regions in which
they reside.®® To that end, the program endeavors to develop the individual and institutional capacity
needed to support a critical mass of first-class EOH scientists whose research is recognized and
supported by national governments and attracts multiple international collaborations and funding
streams.

In addition, the GEOHealth program aims to strengthen environmental and occupational health-related
research collaborations, accelerate scientific infrastructure development, enhance research training,
create relevant advanced educational curricula and outreach material, and support research needed to
identify and design mitigation strategies for the adverse consequences of environmental and
occupational exposures and to inform nationally-relevant policy development in LMICs.

Hub Model

The Hubs are supported by two linked cooperative agreement awards with a research award (U01
funding mechanism) to the LMIC institution and a research training award (U2R funding mechanism) to
a US institution. Hubs are expected to have multiple partnerships with other US and LMIC research
institutions as well as connections with government agencies and ministries and non-governmental
organizations. Each hub can receive up to a total of $600,000 per year through these two linked awards
with at least half awarded directly to the LMIC institution. As a cooperative agreement, NIH or other
USG staff have substantial scientific or programmatic involvement in the project activities. In this case,
the hubs benefit from having NIH and CDC scientific officers involved as project collaborators who
provide advisory input and serve as a point of contact for scientific and technical issues.

The program reflects a robust partnership with the NIH, CDC, and Canada's International Development
Research Centre (IDRC). The program benefits from co-funding with the National Cancer Institute (NCI),
the National Institute of Environmental Health Sciences (NIEHS), the National Institute for Occupational
Safety and Health (NIOSH), and IDRC. The Global Alliance for Clean Cookstoves also participates in the
program by offering supplemental funding. This co-funding represents nearly two-thirds of the $4.2M
annual budget with FIC providing the remainder.

FIC envisions that the GEOHealth Hubs will become internationally recognized centers for the collection,
management, synthesis and interpretation of data on environmental and occupational health, ideally
serving the multinational regions in which they reside. Each Hub will provide training and curricular
resources to academic institutions in the region. Hubs are also expected to have collaborative

7 Rosenthal et al. 2012
8 RFA TW-14-001
9 RFA TW-14-002



relationships with ministries of health and other key planning and operating agencies that oversee
health-affecting activities, such as agriculture, labor and public works, to serve as a source of scientific
evidence for policy formulation related to environmental and occupational health. Research
partnerships can enhance access to expertise and resources that improve research capacity for
environmental and occupational health in LMICs.

Together these regional hubs form the GEOHealth Network, which can serve as a platform for
coordinated environmental and occupational health research and research training activities. It is
anticipated that the GEOHealth Hubs will not only leverage the current investments of national
governments and international research agencies and donors, but also become attractive for further
investments in these institutions in the future. In doing so, the hubs can also become magnets that
attract, develop and retain the best environmental and occupational health scientists in LMICs, key
collaborators for scientists from the US and international partners, and among the most credible sources
in the world for state-of-the-art knowledge on environmental and occupational health.

Descriptive Information on GEOHealth Hubs
The seven hubs reflect a broad geographic and research topic distribution (list of linked awards and key
personnel can be found in Appendix A):

e The Caribbean GEOHealth Hub focuses on the impacts of neurotoxins from mining and
agricultural development on maternal and child health. The Hub is based in Suriname and is
connected regionally via the Caribbean Public Health Agency.

e The Peru GEOHealth Hub, with partners in Ecuador, Bolivia and Chile, is focusing on household
air pollution as well as ambient air pollution and climate change impacts on diarrheal disease.

e The West Africa GEOHealth Hub, based in Ghana, is focusing on electronic waste (e-waste)
recycling and the informal worker sector and has partnerships throughout West Africa including
Benin, Cote d’lvoire and Senegal.

e The East Africa GEOHealth Hub, based in Ethiopia with research and training activities in
Ethiopia, Uganda, Rwanda and Kenya, is focusing on air pollution and children’s health,
household air pollution and climate change impacts on occupational health.

e The Southeast Asia GEOHealth Hub, based in Thailand and recently expanded to include
Indonesia, is focusing on agricultural health, specifically the health impacts of exposure to
widely-used pesticides in Southeast Asia.

e The Bangladesh GEOHealth Hub is focusing on household air pollution with a liquefied
petroleum gas intervention and also addressing health risk in the garment worker sector.

e The India GEOHealth Hub is focusing on cardiometabolic impacts of ambient air pollution in
urban India, including consideration of the modifying effects of social, behavioral and
environmental factors on vulnerability and susceptibility.

It is worth noting that five of the hubs (Caribbean, Peru, West Africa, East Africa, and Southeast Asia)
involve regional collaborations with other countries (Figure 1). Investigators at the University of Ghana,
for example, created an inclusive regional network representative of West Africa, which includes French-
and English-speaking countries. Similarly, the East Africa hub investigators, housed in Ethiopia, engage
institutional partners in nearby Kenya, Rwanda, and Uganda. In Thailand, investigators draw trainees



from several research institutions within Thailand and from regional partners, such as the University of
Indonesia Faculty of Public Health and the YARSI University Faculty of Medicine in Jakarta, Indonesia.

Figure 1. Hub Networks and Research and Disease Areas

NB: Boxes indicate exposure; green circles represent health outcomes

The hubs address a wide range of disease areas that the WHO and NIEHS have identified as priority
environmental and occupational areas,'®**? including respiratory diseases, immune function, maternal
and child health, metabolic disorders, cardio-vascular diseases, and diabetes. While all the GEOHealth
hubs address priority disease areas, there are some areas from the WHO and NIEHS, such as aging,
autism, obesity, and Parkinson’s disease, that are not currently covered in the GEOHealth program.
These missing areas could provide areas for development in the next round of the GEOHealth program.

The program addresses a diverse and complementary range of research disciplines and methods as
encouraged in the RFAs. Grants include conventional disciplines like surveillance and environmental
exposure assessment (four hubs each) and less common ones, such as workplace risk assessment,
implementation science, and industrial hygiene unique to specific hubs. Not all the disciplines and
methods in the RFAs were addressed.

GEOHealth Hub Research Areas

Together, the hubs address seven research areas: outdoor air pollution, household air pollution (HAP),
agricultural health, environmental contamination, electronic waste, climate change, and

10 WHO (2020). Ambient air pollution: Health impacts. Retrieved from:
https://www.who.int/airpollution/ambient/health-impacts/en/

11 National Institute for Environmental Health Sciences (2019). Overview. Retrieved from:
https://www.niehs.nih.gov/health/materials/niehs _overview 508.pdf

12 National Institute for Environmental Health Sciences (2020). Conditions & Diseases. Retrieved from:
https://www.niehs.nih.gov/health/topics/conditions/index.cfm
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industrialization. As noted in Figure 1 (map above), most hubs addressed more than one research topic.
Along with the research outlined below, investigators across the hubs are building research capacity (see
Training Models below).

Outdoor and household air pollution

Nearly 7 million people die prematurely each year from diseases linked to air pollution—both household
and outdoor. Given the magnitude of the problem in LMICs, four of the seven hubs have made air
pollution research their main project.

Because of rapid urbanization, India has some of the world’s worst air pollution. This hub team is
developing prediction models to estimate daily exposure to air pollution in two large cities: Chennai and
New Delhi. The team is also studying the effects on cardiometabolic health outcomes and characterizing
the populations most susceptible to exposure given their socioeconomic status, built environment and
occupation. The hub, based at the Centre for Chronic Disease Control in New Delhi, partners with the
Harvard T. H. Chan School of Public Health to bring together experts from fields that include
atmospheric modeling, data science, epidemiology and policy translation to both conduct research and
provide short term and masters level trainings as well as mentored research opportunities.

Investigators from the hub in East Africa are studying both outdoor and indoor air pollution. Researchers
from the core institutions, Addis Ababa University in Ethiopia and University of Southern California in
the US, and partner institutions in Kenya, Rwanda and Uganda, are conducting continuous air quality
monitoring in the four capital cities and analyzing hospital records to study the effect of particulate
matter on morbidity and mortality. The hub is also investigating the effects of air quality on lung
function in school children.

In Peru, hub investigators from Universidad Peruana Cayetano Heredia, Emory University, Johns Hopkins
University, and the University of Georgia are conducting an intervention trial to determine if liquefied
petroleum gas (LPG) stoves are a feasible and effective way to reduce HAP. Researchers recruited
women who cook with biomass fuels daily and supplied them with LPG stoves. Investigators are studying
the effects on pollution and health, as well as what motivates participants to use the new stoves
exclusively.

Investigators from the hub in Bangladesh are studying the association between exposure to particulate
matter, carbon monoxide and black carbon in HAP and preclinical markers of cardiopulmonary disease.
Along with assessing the effectiveness of LPG stoves, the team from International Centre for Diarrhoeal
Disease Research, Bangladesh (icddr,b) and University of Chicago are investigating whether the
pollutants are associated with stable biomarkers of immune dysfunction and inflammation.

Agricultural health

With agricultural health as its focus, the Southeast Asia hub pairs Mahidol University and the University
of Massachusetts Lowell to investigate whether some widely used pesticides act as endocrine
disrupters, which can increase the risk of metabolic syndrome associated with diabetes, stroke, heart
disease and other health concerns. The project has expanded to other areas, including the effect of
agricultural work on hearing. The hub is based at Thailand’s Mahidol University and has expanded to the
University of Indonesia Depok and YARSI University in Indonesia.



Environmental contamination

Investigators from the Caribbean hub, comprised of Academisch Ziekenhuis Paramaribo, Anton de Kom
University of Suriname, and Tulane University, are researching neurotoxicant exposures and their
impact on maternal and child health. The team has initiated a maternal and child cohort study, following
1,000 pregnant mothers from various regions of Suriname. Researchers are studying the effects of
environmental contamination related to gold mining and agricultural development. Analysis includes
mercury levels in fish and the amount of pesticides found in produce and rice. Scientists are also
exploring whether certain minerals and chemicals in nutriceuticals have a neuroprotective effect.

Electronic waste

The number of discarded computers and other electronic waste (e-waste) is growing immensely.
Primitive recycling techniques, largely in the informal sector, expose workers and their families to
hazardous substances. Investigators from the University of Ghana, the University of Michigan, and
McGill University, which make up the West African hub, are studying e-waste workers and evaluating
associations between exposures and the risk of cancer and respiratory problems. An e-waste processing
center in Accra, Ghana, believed to be one of the world’s largest, is the main research site and is
providing learning opportunities bridging fields from epidemiology to chemistry.

Climate change

In addition to their main research projects, three hubs are studying the health impacts of climate
change. The Bangladesh hub investigators are exploring the effects of temperature change on chronic
health outcomes; the investigators from the Peru hub are examining the effects of temperature on
childhood diarrhea rates; and researchers in East Africa are starting to examine occupational heat stress
on workers in key industries, including the flower-growing industry.

Industrialization

In another pilot study, the Bangladesh hub investigators plan to explore the occupational health hazards
of industrialization. Through analyzing injury and iliness reports, researchers will concentrate on health
and safety in the readymade garment industry, which has grown so much over the past few decades
that Bangladesh has become the world's second-largest garments exporter.

Niche Relative to Other Funders

GEOHealth’s focus on linking environmental and occupational health research and research capacity
building in LMICs is unique among funders. At the NIH, the National Institute of Environmental Health
Sciences includes global environmental health as a part of its strategic themes and has developed
funding announcements that address “research, education, training, and research translation directed at
health problems that are related to environmental exposures and transcend national boundaries.”** A
number of the US government agencies, including the Environmental Protection Agency (EPA) and the
US Agency for International Development, provide funding for environmental health through research

13 National Institute of Environmental Health Sciences. (2020). Global Environmental Health. Retrieved from:
https://www.niehs.nih.gov/research/programs/geh/index.cfm
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grants and program support, though the EPA does not focus on international efforts.}**> Wellcome
Trust’s Our Planet, Our Health supports research on climate change, global food systems, and urban
environments.® Like GEOHealth, Our Planet, Our Health is investigating the links between the
environment and human health; unlike the FIC program, Wellcome is geared specifically to
collaborations across different academic disciplines and funds research in both LMIC and high income
countries.'” FIC's GEOHealth program is the only program that provides a platform for coordinated
environmental and occupational health research and research training activities with linked funding to
both US and LMIC institutions. These research partnerships both improve research capacity and address
high-priority local, national and regional environmental and occupational health threats.

Partnerships
Partnership among funding entities is demonstrated in terms of both co-funding and substantial
scientific and programmatic involvement in the hub activities.

Program Partners including Co-funding

The GEOHealth Program is a partnership between FIC and NIEHS, NCI, NIOSH, and IDRC. The program
receives co-funding from these four funding partners. Contributions were relatively stable over the four
fiscal years (FY15-18) apart from NIOSH’s reduced funding starting in the third year. Partners have
historically contributed to all the hubs with the exception of NCI, which funds both components of the
India and Peru hubs, and IDRC, which funds two LMIC institutions (East Africa and West Africa hubs)
working in their priority areas (Figure 2). While FIC is the single largest funder, there is substantial co-
funding. Overall, FIC contributes about a third of the GEOHealth program funding. NIEHS and NCI make
up almost half (46%) with the remaining approximately 20% divided between NIOSH and IDRC.
Additionally, the Global Alliance for Clean Cookstoves provided supplemental funding for research and
training focused on household air pollution in East Africa and Bangladesh.

4 Environmental Health Agency. (2019). Health Research Grants. Retrieved from: https://www.epa.gov/research-
grants/health-research-grants

15Us Agency for International Development. (2018). Environmental Health. Retrieved from:
https://www.usaid.gov/what-we-do/global-health/maternal-and-child-health/technical-areas/water-sanitation-
hygiene-wash

16 Wellcome Trust. (2020). Our Planet, Our Health: responding to a changing world. Retrieved from:
https://wellcome.ac.uk/what-we-do/our-work/our-planet-our-health

17 Devi S. Wellcome Trust launches Our Planet, Our Health initiative. Lancet. 2015;386(10000):1227.
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Figure 2. Source of funding contributing to the GEOHealth Hubs
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In addition to the financial contributions, the program partners also provide considerable programmatic
support. As a cooperative agreement, USG scientific officers from NCI, NIEHS, FIC, and NIOSH contribute
substantial staff involvement by helping the hubs articulate and meet their goals, monitoring progress,
connecting the hubs to potential partners, and providing feedback on their proposed activities.

Interviews were conducted with representatives of each partner organization: FIC and NIEHS, NClI,
NIOSH, and IDRC. These partner interviews provided valuable comments that will inform the scope,
management, and implementation of the program moving forward with the goal of developing a robust
global network for environmental and occupational health research in LMICs.

Management of GEOHealth Hubs

Training Models and Strategies for Recruiting Trainees

Each hub designed a research training program relevant to their current capacity and research goals.
Some hubs offer a mixture of short-term training for pre-docs and long-term support for more
established researchers; others also included development of graduate-level degree programs. Some
aspects of their training models cut across all the hubs. For instance, all of the hubs provide mentored
training by both US and LMIC investigators, support graduate-level training and degree programs, and
provided short-term courses trailered to a specific audience.

Bangladesh Hub

Hub investigators are training year-long, post-doctoral and three-month-long, pre-doctoral trainees
through a combination of targeted course work and hands-on laboratory/research rotations in Chicago
and two-week, in-country mini-courses and one-to-two days workshops in Bangladesh. They conducted
two training tracks: 1) an eight-week training program for exposure to introductory concepts of
guantitative research methods in environmental health and 2) a year-long training for more in-depth
exposure to environmental and molecular epidemiology research.

10



Caribbean Hub

Investigators at the Anton de Kom University of Suriname (AdeKUS), Academisch Ziekenhuis
Paramaribo, and Tulane University are building capacity through three unique opportunities. First, a new
PhD program at AdeKUS recruits individuals with a graduate degree in health sciences and existing
research or clinical expertise in the key areas of the hub’s U01 research award. Students create their
research projects in the second year of the program in alignment with the GEOHealth hub goals. In
addition, the two-year joint Suriname/US MSPH program has a 200-hour field practicum and a research
thesis based at AdeKUS with select courses delivered online in conjunction with Tulane University. All
students have developed an individualized practicum plan with their practicum advisor and practicum
coordinator, a Tulane postdoc based in Suriname. Finally, a short-term training at Tulane University on
biological assays for laboratory technicians from the Department of Pharmacology at AdeKUS provides
training in new laboratory techniques and assessments to examine the public health benefits of
nutriceuticals.

East Africa Hub

Investigators from University of Southern California and Addis Ababa University provide a progressive
and tiered training program that trains key researchers and their associated research teams from
partner institutions in the participating LMICs to carry out the hub’s research agenda. The training is
conducted during the first, third, and fifth years of funding for three separate cohorts and developed
curricular materials for academic and stakeholder institutions fostering evidence translation and
implementation with the goal of establishing a sustainable Hub for the region. It targets both
multidisciplinary research teams and twelve lead scientists—three from each of the four participating
LMICs—who will become national leaders in environmental and occupational health research. The
training consists of a series of in-person, didactic and hands-on workshops followed by distance
education, training portals, virtual communication methods, and tailored mentored research support.

India Hub

Investigators in the India hub support research training for Indian trainees with a masters-level training
at the Harvard School of Public Health and curriculum that supports the development of an
environmental health concentration as part of the Public Health Foundation of India’s (PHFI) existing
masters-level training. There is also support for PHFI faculty to complete mentored research activities at
Harvard, and an intensive summer training and mentored research program.

Peru Hub

The newly developed graduate degree program in Environmental Health at the School of Public Health
and Administration at Universidad Peruana Cayetano Heredia provides critical one-on-one training for
Peruvian researchers. The hub training program also recruits and trains students from Peru, Ecuador,
and Bolivia each year to participate in the hub’s research projects. Trainees are provided opportunities
to participate in short courses and one-on-one training in Peru and Chile with US and Latin American
investigators. Hub investigators continue to follow alumni every six months to maintain engagement in
hub activities and create a network that facilitates project collaborations.

11



Southeast Asia Hub

The Southeast Asia GEOHealth hub training program is designed to establish an international,
interdisciplinary collaborative research group that will continue to work together at the end of the
training period. It provides mentored research training experience for junior faculty and medical staff in
the US and in the LMIC at partnering institutions. For LMIC trainees, it includes: 1) an introduction to
GEOHealth program, agricultural health and the role of various Ministries, conducted at Mahidol
University and 2) data collection, analysis and manuscript(s) development from trainee research
proposals under the mentorship of Thai and US mentors. US trainees get up to six months of research
specific training and mentorship in the US, resulting in a funded interdisciplinary research proposal.
LMIC trainees receive mentorship by a US or home university senior faculty mentor, resulting in a
funded interdisciplinary research proposal.

West Africa Hub

The West African hub has developed two cohorts of cross-disciplinary, West African post-docs and
doctoral students—one cohort trained at the University of Michigan and the other at McGill
University—for four months of training with both North American and West African senior scientist
mentors who accompany the trainees for part of their stay. Trainee activities include 1) intensive
mentoring focused on detailed planning of research projects and/or laboratory methods for analysis of
toxic metals and organic pollutants, as well as on career development, by integrated, interdisciplinary
teams of US Ghanaian, and Canadian senior scientists; 2) presentations on planned research projects
near the beginning and end of the four-month program; and 3) seminars/discussion groups jointly
attended by US post-docs participating in similarly designed programs. In addition, there are core
courses tailored to the needs of the trainees with areas of particular emphasis on responsible conduct of
research, designing interdisciplinary research encouraging innovations, advanced statistical methods for
analysis of data, scientific writing for grant proposals and for journal articles, and optimized use of
technology and information resources. Trainees can audit regularly scheduled courses on campus fitting
with their unique research development needs.

Given the diversity of training models, it is not surprising that there is a variety of trainees in terms of
career level, background, and professional officialization. Even within one hub, there is often a diverse
group of trainees. For example, the Bangladesh hub is training clinicians, medical students, public health
professionals and undergraduate students while the East Africa Hub trained participants from academia,
government and NGOs with knowledge of the fundamental tools of public health research and policy on
new environmental and occupational health areas. Trainees were identified from a variety of science-
based disciplines (e.g., biology, toxicology), medical specialties, and public health disciplines and often
cut across institutions, languages, and academic backgrounds.

Recruitment strategies vary according to the type of trainee the hub is looking to attract and ultimately
the goal of their capacity building efforts. Strategies range from solicitations limited to the home
academic department or university to broader outreach to existing networks, scientists and clinicians in
associated fields, and affiliated academic institutions. In some cases, hubs hold an open competition
advertising in regional trade journals and peer-reviewed journals and developing marketing materials
and program websites for broad distribution. With the exception of some cross-network training

12



described below, recruitment has been limited to the region in which the hub operates and was tailored
to the specific training being offered.

Mentoring Models

Hubs are required to provide mentored research between LMIC and US mentors and their trainees as
part of their capacity building efforts. DISPPE identified a few types of mentorship that some of the hubs
are providing, including journal clubs, one-on-one mentoring, and distance mentoring. Hubs also
provided hands-on mentoring in the form of co-authorship of journal articles, research proposal
development, and research and data collection.

Training linked to Research

A cornerstone of the GEOHealth hub model is the linkage of awards for research and for research
training. As outlined in the training models above, hubs tend achieve this linkage in three different ways:
1) targeted training in preparation to lead the research projects supported by the linked U01; 2) trainees
selected to be part of the research; and 3) shared learning.

Targeted training in preparation to lead the research projects supported by the linked U01
In East Africa, the hub provided training to LMIC U01 investigators and their teams in
exposure assessment, respiratory disease research methods, and health assessment.

In Peru, two Environmental Health Scholars collaborated with researchers investigating air
pollution and health outcomes in Lima at the time of this evaluation.

In Bangladesh, at the time of this evaluation, five trainees were selected to participate in and
contribute to the research project.

In West Africa, postdoctoral fellows and doctoral students organized into interdisciplinary,
inter-country project teams spent four months training on the UM or McGill campus,
followed by six months in their home countries executing research projects.

Shared learning

In Bangladesh, the investigators invited hub partner organizations, universities, and
government agencies to a short-term, three-day trainings and workshops to develop the
capacity of young local environmental health researchers across the country and help
translate research results into policies that would mitigate the health effects of
environmental health problems.

Results

Training and Career Development Outputs

At the time of this evaluation, the GEOHealth Program has trained 118 people from 12 countries around
the world (Figure 3). Several hubs have included trainees from other countries in regions. The Peru hub
included trainees from both Peru and Colombia; the West Africa hub trained individuals from Benin,




Cote d’lvoire, Ghana, and Senegal; and the Southeast Asia hub included trainees from both Thailand and
Indonesia.

Figure 3. Trainees Distribution

Cohorts have included clinicians and public health professionals, medical students and undergraduates.
They come from academia, government and NGOs. Of the 118 trainees, over 70% (84) have participated
in long-term training of six months or more, which includes both degree and non-degree programs.
Master’s degree programs make up most of those long-term trainings. The other non-degree trainings
were three- to six-months. Short-term training—under three months—accounted for less than 15% of
all the trainings. Based on the progress reports, we suspect that there are more short-term trainees that
have not been included in CareerTrac. '8 At the time of this evaluation, about half of the trainings are
still in progress, which given the amount of long-term training and cycle of the program, is expected.

In the CareerTrac database, for each trainee, the Pls identify the primary research area and up to six
scientific or technical fields addressed during the training. Most of the trainings (70%) have been
focused on environmental health as the broad area of research. For the technical areas, there were 66
unique fields with a total of 307 entries. Epidemiology, air quality, and biostatistics were the top areas
(Figure 4), which is in keeping with the research, disciplines and methods areas identified in their
applications.

181t is worth noting that this data is reported by the Pls into CareerTrac and does not include data from the
progress reports. For instance, in its progress report, India referred to “over 150 participants” in the short courses
offered by the hub representing over 50 institutions and 12 States; however, this information was not uploaded to
CareerTrac and was therefore not included in the summary presented here.
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Figure 4. Top Nine Training Technical Fields
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NB: “Other” is undefined in CareerTrac.

Hubs have used the collaborations to launch new graduate programs thereby building institutional
capacity. The Peru hub launched a Master of Environmental Health at UPCH in Fall 2018 and interest has
been high, with 261 applicants for 15 available spots. In the inaugural class, five students received full
scholarships for two years. The hub also supported three LMIC students pursuing their PhD degrees at
Johns Hopkins University and the Universidad de Chile.

Some, like the Caribbean hub, are documenting the success of their programs on students’ employment.
Three of the nine people enrolled in their new PhD program at AdeKUS, which began in July 2016, are
graduates of the cross Tulane/University of Suriname MPSH program. A survey of the first three cohorts
(2014, 2015, 2016) of the MSPH program found that almost all are employed in public health (97%). Half
of the third cohort received a job promotion after completing their degree. The fourth cohort of the
MSPH program in 2017, the most recent reported in their progress report, enrolled 23 students.

Publications and Other Research Outputs

Thirty-two publications, published between 2015 and Jan 2019, cite a GEOHealth award (Appendix B).
Most of the publications are research (18) and review (11) articles and cite both awards comprising the
GEOHealth hub (Figure 5). As it is still early in the GEOHealth program, we expect to see more
publications over the next few years—especially from the UO1 research awards.
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Figure 5. Articles Published between 2015-Jan 2019 by Hubs
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Authorship on the publications generally reflects the US/LMIC partnership. Almost three-quarters of the
articles have at least one author from an LMIC institution, and more than a third of articles include
trainees as authors. The publications illustrate a diversity of topics, trainee involvement, and journals.

Strengthening and Expanding Collaborations

Over the past few years, the hubs have been developing their country and regional networks and
expanding their reach in a variety of ways. The Suriname, Peru, West Africa, and Southeast Asia hubs
have connected and, in some instances, formalized partnerships with ministries of health and other
government agencies, including the Ministry of Youth and Department of Agriculture. Some, like the
West Africa Hub, met with local communities, including local Chiefs, Imams, and key government
representatives. Many hubs, including the East Africa Hub, developed collaborations with deans and
faculty of related departments and conducted outreach to other universities and NGOs. This outreach
has resulted in a number of new collaborations (below).

New Collaborations from GEOHealth Hubs

In Peru, investigators are developing a partnership with National Meteorology and
Hydrology Service of Peru to estimate daily PM2.5 air pollution to help conduct their study
of hospital emergency room visits in Lima in relation to daily air pollution.

In Suriname, investigators were invited to collaborate with colleagues from French Guyana
in the Aymara project investigating exposure of pregnant women to neurotoxicants in the
border region of Suriname and French Guyana. Dr. Maureen Lichtveld, lead PI, has also
been Invited to join Caribbean Consortium for Research in Environmental and Occupational
Health.

In Bangladesh, investigators report adding a small cadre of local partner institutions who
have the potential to be future players in GEOHealth research.

In India, investigators engaged with the Steering Committee on Air Pollution and Health
Related Issues run by the Indian Ministry of Health and Family Welfare and are actively
involved in collecting, disseminating and commenting on policies related to air pollution.
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In Southeast Asia, investigators are adding new partners to the hub within Thailand and
across Southeast Asia—the University of Indonesia, YARSI University in Indonesia and
possibly a university in Vietnam.

These strategic partnerships have also extended across the region. The hub at the University of Ghana,
for example, aimed to create an inclusive regional network representative of West Africa, which includes
French- and English-speaking countries such as Mali, Cameroon, and Nigeria. To expand their reach, they
strategically linked with an IDRC-funded activity (Community of Practice in EcoHealth for West and
Central Africa) that spans four Francophone countries: Benin, Burkina Faso, Cote d'lvoire and Senegal.

Along with new external partners, hubs are also starting to collaborate across the GEOHealth network.
In early 2018, two members of the West Africa hub and two of the Bangladesh hub participated in a
workshop on “Air pollution, climate and health — methods and modelling” organized by the Indian hub.
In July 2019 members of the India, Bangladesh, and Peru hubs were invited to participate in a hands-on
workshop on indoor air pollution organized by the East Africa hub in collaboration with the Global
Alliance for Clean Cookstoves. Leveraging GEOHealth activities, a lead Pl of the Caribbean hub has
successfully obtained NIEHS R13 grants to support environmental and occupational training workshops
associated with the Caribbean Public Health Agency annual meeting.?® A supplement from Fogarty to
the GEOHealth award allowed them to invite trainees from other GEOHealth hubs to attend. In addition,
the Peru and Suriname hubs collaborated on a pilot study of pregnant women in southern Peru to
investigate the impact of arsenic in drinking water on adverse birth outcomes.?°

Conclusion

The funding partners developed a program concept to continue the GEOHealth program that was
presented to Fogarty’s advisory board and posted online in February 2019. Notices of intent to publish
the associated FOAs, were recently published in the NIH guide [GEOHealth Research (U01) (NOT-TW-20-
002) and GEOHealth Research Training (U2R) (NOT-TW-20-003)].

19R13 ES029016-01A1; R13 ES030618-01; R13 ES031834-01

2 Fano, D., Vasquez-Velasquez, C., Aguilar, J. et al. Arsenic Concentrations in Household Drinking Water: A Cross-
Sectional Survey of Pregnant Women in Tacna, Peru, 2019. Expo Health (2019). https://doi.org/10.1007/s12403-
019-00337-5
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Appendix A. List of linked awards and key personnel
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Caribbean

Bangladesh

West Africa

Southeast
Asia

East Africa

Peru*,
Bolivia, Chile,
Ecuador

India*

Suriname*

Bangladesh*

Ghana*,
Benin, Cote
d’lvoire,
Senegal
Thailand*

Ethiopia*,
Kenya,
Rwanda,
Uganda

William N Checkley, Johns Hopkins University
Gustavo F Gonzales, Universidad Peruana Cayetano
Heredia

Luke P Naeher, University of Georgia

Nelson K Steenland, Emory University

Richard A Cash, Harvard School of Public Health

Dorairaj Prabhakaran, Centre For Chronic Disease
Control

Reddy, K Srinath, Public Health Foundation of India

Joel D Schwartz, Harvard School of Public Health

Maureen Y Lichtveld, Tulane University of Louisiana

Dennis R Mans, Anton de Kom University
Wilco Zijlmans, Academisch Ziekenhuis Paramaribo

Habibul Ahsan, University of Chicago

Mohammad Yunus, International Centre for
Diarrhoeal Disease Research

Julius Fobil, University of Ghana

Thomas G Robins, University of Michigan

Pornpimol Kongtip, Mahidol University
Susan Woskie, University of Massachusetts Lowell

Kiros T Berhane, University of Southern California
Abera Takele Kumie, Addis Ababa University
Jonathan M Samet, University of Colorado

*Primary site; Underline- Contact Pls
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