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Environmental Health in Africa: Opportunities to 
Expand Research Capacity in the H3Africa Consortium
Workshop Preceding the 12th Human Heredity and Health in Africa (H3Africa) Consortium Meeting

Sunday, September 16, 2018
Kigali, Rwanda

AGENDA
8:00 – 8:15 a.m. Welcome Room MH1

Gwen Collman, Director of NIEHS Division of Extramural Research and Training 

Charge of the Workshop
Kim McAllister and Bonnie Joubert, NIEHS

8:15 – 8:30 a.m. History and Directions of the H3Africa Consortium
Michelle Skelton, University of Cape Town

Global Environmental and Occupational (GEO) Health Room MH1
8:30 – 9:00 a.m. The Michigan-West Africa GEOHealth Hub: Environmental Exposures 

Due to Informal E-waste Recycling Activities and the Health of Workers
Julius Fobil, University of Ghana 
          Exposure Focus: Electronic Waste

9:00 – 9:30 a.m. East Africa GEOHealth Hub (Ethiopia): Ambient Air Pollution Exposure and  
Child Respiratory Health in Ethiopia, Uganda, Rwanda, and Kenya
Abera Kumie, Addis Ababa University 
          Exposure Focus: Ambient Air Pollution

Biomarkers and Mechanisms Room MH1
9:30 – 10:00 a.m. Mycotoxin Biomarkers and Children’s Health in Africa: 

Translation of Basic Research to Public Health Prevention
Joshua Smith, Johns Hopkins University 
          Exposure Focus: Mold

10:00 – 10:15 a.m. Break

10:15 – 10:45 a.m. Heavy Metal Exposure and Cardiometabolic Phenotypes
Cathrine Hoyo, North Carolina State University
          Exposure Focus: Metals

10:45 – 11:15 a.m. Toxicodietary and Genetic Determinants of Susceptibility to Neurodegeneration in the Congo
Daniel Tshala-Katumbay, Oregon Health Sciences University
          Exposure Focus: Nutrition 5



Environmental Exposures and Infectious Disease Room MH1
11:15 – 11:45 a.m. Indoor Residual Spraying for Malaria Control and Child Development 

in the South African VHEMBE Birth Cohort
Jonathan Chevrier, McGill University, ISEE Africa Chapter

Exposure Focus: Pesticides

11:45 a.m. – 12:15 p.m. Trace Elements and Risk of Severe Malaria and Neurodevelopmental Impairment
Chandy John, Indiana University

Exposure Focus: Biomarkers of Exposure and Inflammation

12:15 – 1:30 p.m. Lunch (On Your Own)
Poster Presentations Foyer 1C

Research Needs Room MH1
1:30 – 1:50 p.m. Report Back From Workshop Participant Survey; 

Aims for Breakout Group Discussions
Bonnie Joubert and Kim McAllister, NIEHS

1:50 – 2:00 p.m. Transition to Breakout Group Rooms

2:00 – 3:15 p.m. Breakout Group Discussions
Electronic Waste   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . Room AD4 
Ambient and Indoor Air Pollution (including Tobacco Smoke)   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Room MH1 
Metals and Mycotoxins  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . Room AD11 
Pesticides and Nutrition/Toxicodietary Exposures    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . Room AD10 
Biomarkers of Chemical Exposures and Infectious Disease    .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   . Room AD12

3:15 – 3:30 p.m. Break and Transition Back to Main Room

Panel Discussion with Report Back From Breakout Groups Room MH1
3:30 – 5:00 p.m. Panelists and Breakout Group Leads

Mark Nicol, University of Cape Town  
Michele Ramsay, Wits University 
Kiros Berhane, University of Southern California 
Brenda Eskenazi, University of California, Berkeley 
Adrie Steyn, Africa Health Research Institute

5:00 – 5:10 p.m. Closing Remarks
Gwen Collman, NIEHS

National Institutes of Health  •  U.S. Department of Health and Human Services
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Kiros Berhane, Ph.D. 
Kiros Berhane is professor and director of graduate programs in biostatistics and epidemiology 
at the Department of Preventive Medicine, University of Southern California. Originally from 
Ethiopia, he received his bachelor’s degree in statistics from Addis Ababa University (Ethiopia), 
Master of Science in statistics from University of Guelph (Canada), and doctorate in biostatistics 
from University of Toronto (Canada). He completed a postdoctoral fellowship at Johns Hopkins 
University (USA). He is a widely published international expert on the development of statistical 
methods and their application into a wide range of environmental health topics. Berhane is 
director of the Statistical Methods and Study Design Research Core of the Southern California 
Environmental Health Sciences Center. He is a co-principal investigator of the Global 
Environmental and Occupational Health (GEOHealth) Hub for Eastern Africa (covering Ethiopia, 
Kenya, Rwanda, and Uganda). He has served on several national and international advisory and 
review panels, including committees of the Institute of Medicine (National Academies of 
Science), the U.S. Environmental Protection Agency (EPA) Science Advisory Board, the Health 
Effects Institute Review Committee, a science advisory panel of the Western Interprovincial 
Scientific Studies Association (WISSA - Calgary, Canada), and the Biostatistical Methods and 
Research Design [BMRD] Study Section of the National Institutes of Health. He has chaired and 
is still a member of the Fisher lecture and award selection committee of the Committee of 
Presidents of Statistical Societies (COPSS). He is a member of the editorial boards of several 
prominent journals, including Environmental Epidemiology and the International Journal of 
Public Health. He was a Fulbright Scholar in Ethiopia (2016-2017). He is an elected fellow of the 
American Statistical Association. 

Jonathan Chevrier, Ph.D. 
Chevrier is assistant professor of epidemiology at McGill University, an associate member of the 
McGill School of Environment, and Canada Research Chair in Environmental Health Sciences. He 
uses traditional and causal inference methods to investigate the human health effects of 
exposure to common environmental contaminants such as pesticides, flame retardants, plastic 
components, and industrial by-products in North America, Asia, and Africa. He is the principal 
investigator of the Venda Health Examination of Mothers, Babies, and their Environment 
(VHEMBE), which investigates the health effects of exposure to air pollution and public health 
insecticides used for malaria control in South African children. He also applies and adapts causal 
methods to address methodological issues such as the healthy worker survivor effect (HWSE). 
More information on Chevrier’s work may be found at: https://jchevrier.weebly.com 

Gwen Collman, Ph.D. 
Gwen Collman, Ph.D., is director of the National Institute of Environmental Health Sciences 
(NIEHS) Division of Extramural Research and Training where she leads approximately 60 
professional staff in areas of scientific program administration, peer review, and the 
management and administration of about 1,500 active grants each year. She directs scientific 
activities across the field of environmental health sciences, including basic sciences (i.e., DNA 
repair, epigenetics, environmental genomics), organ-specific toxicology (i.e., reproductive, 
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neurotoxicology, respiratory), public health-related programs (i.e., environmental 
epidemiology, environmental public health), and training and career development. She also 
oversees the implementation of the Superfund Research Program and the Worker Training 
Program.  

Prior to her current role, Collman served in program development and management, beginning 
in 1992 as a member, then as chief of the Susceptibility and Population Health Branch. During 
this time, she directed research on the role of genetic and environmental factors on the 
development of human disease, from animal models of genetic susceptibility to population 
studies focusing on etiology and intervention. She was responsible for building the NIEHS grant 
portfolio in environmental and molecular epidemiology and developed several complex 
multidisciplinary research programs. These include the NIEHS Breast Cancer and the 
Environment Research Centers Program, the NIEHS/EPA Centers for Children's Environmental 
Health and Disease Prevention, and the Genes, Environment, and Health Initiative. Also, under 
her guidance, a team created a vision for the Partnerships for Environmental Public Health 
program for the next decade.  

In recognition of her achievements, she is the recipient of numerous NIEHS Merit Awards, two 
NIH Director's Awards, and the HHS Secretary's Award for Distinguished Service. Collman 
received a doctorate in environmental epidemiology from the University of North Carolina 
School of Public Health where she was awarded the 2009 H.A. Tyroler Distinguished Alumni 
Award. 

Brenda Eskenazi, Ph.D. 
Eskenazi is the Jennifer and Brian Maxwell Professor of Maternal and Child Health and 
Epidemiology at the University of California, Berkeley; the director of the Center for 
Environmental Research and Children’s Health (CERCH); and the principal investigator of the 
CHAMACOS, VHEMBE, and Seveso Women’s Health Study among others. She is a 
neuropsychologist and epidemiologist whose long-standing research interest has been the 
effects of toxicants including lead, solvents, environmental tobacco smoke, dioxin, and 
pesticides, on human reproduction (both male and female) and child development. 

Julius Fobil, Dr.P.H. 
Fobil is an associate professor at the University of Ghana School of Public Health, heading its 
Department of Biological, Environmental & Occupational Health Sciences. His research focuses 
on urban environmental health in low-income economies with emphasis on the impact of 
sanitation infrastructure, neighborhood environmental conditions, environmental change, and 
area-based socioeconomic inequalities on human health. While the general interest is in 
environmental determinants of health, specific research endeavors include environmental 
exposure assessment, the fate and effects of waste materials in the environment, 
environmental pollution studies, and the impact of informal sector activities on environment 
and human health. Key activities of interest within the informal sector include electronic waste 
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(e-waste) recycling/processing activities, artisanal gold mining activities, and informal 
transportation which directly contribute to environmental pollution by specifically modifying 
air, water, and soil quality. In trying to understand the complex interaction between informal 
sector activities and environmental quality, his research is concerned with how the specific 
environmental media (air, water, and soil) mediate informal sector activities to produce human 
health outcomes. More recently, he has focused her energies on building research capacity in 
environmental and occupational health in West and Central Africa as well as institutional 
capacity strengthening in emergency preparedness, its management and health in complex 
emergencies. Though a small working group, they have an ultimate goal to unravel the 
unintended urban health vulnerabilities associated with complex urban changes such as the 
growing consequence of urban air pollution and the multiple urban land uses on urban 
mortalities and urban health in general. 

Cathrine Hoyo, Ph.D. 
Cathrine Hoyo, Ph.D., is an associate professor of epidemiology in the Department of Biological 
Sciences at North Carolina State University. She is the co-director of the Integrated Health 
Sciences Facility Core in the Center for Human Health and the Environment, and director of the 
Epidemiology and Environmental Epigenomics Laboratory. Her research program aims to 
improve our understanding of how early development influences risk of common chronic 
diseases, especially those that exhibit racial/ethnic differences in incidence and/or mortality, 
including cardiovascular and metabolic diseases and some cancers. To accomplish this, her 
group has taken a two-pronged approach. They have developed and continue to follow a cohort 
of newborns to identify stable epigenetic targets that are acquired early, are mitotically 
heritable, and are associated with known risk factors for early subclinical indicators of 
cardiovascular and metabolic dysfunction including pre-hypertension, accelerated adiposity 
gains, and frank obesity as such markers can serve as stable risk markers useful for early 
detection of exposure. Her group also conducts population-based case control studies in adults 
to determine if identified epigenetic targets are associated with risk of these cardio-metabolic 
risks and these cancers in adulthood. 

Chandy John, M.D. 
Dr. John holds the Ryan White Endowed Chair in Pediatric Infectious Diseases and is director of 
the Ryan White Center for Pediatric Infectious Disease and Global Health at Indiana University. 
Dr. John’s research focuses on malaria pathogenesis, immunology, and epidemiology. Key 
discoveries of his collaborative research team include: 1) the first prospective studies to 
establish that severe malaria is associated with long-term cognitive impairment in children, 2) 
identification of immunologic factors that increase risk of severe malaria and cognitive 
impairment after severe malaria, 3) determination of geographic and immunologic factors that 
affect risk of malaria in areas of unstable malaria transmission, and 4) the first studies to show 
that hydroxyurea treatment is safe and effective for children with sickle cell anemia in malaria-
endemic areas. 
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John is an active clinician, specializing in pediatric infectious diseases and tropical medicine. He 
conducts research and training programs in Kenya in collaboration with colleagues at the Kenya 
Medical Research Institute and Moi University, and in Uganda in collaboration with colleagues 
at Makerere University. He is the author of more than 140 peer-reviewed publications and 30 
book chapters. Dr. John is the president-elect of the American Society of Tropical Medicine and 
Hygiene. 

Bonnie Joubert, Ph.D. 
Joubert is a scientific program director in the Population Health Branch at the NIEHS and 
manages part of the extramural epidemiology program. Her portfolio includes molecular 
epidemiology; cardiovascular, respiratory, metabolic, immune, and kidney epidemiology 
research; as well as statistical methods development. She also co-leads NIEHS engagement in 
the H3Africa consortium. Bonnie received her M.P.H. in epidemiology from Tulane University 
School of Public Health and Tropical Medicine, and her doctorate in epidemiology from the 
University of North Carolina at Chapel Hill. She has public health and research experience in 
Africa and computer programming proficiency for the analysis of big data. She spent time as a 
postdoctoral environmental health scientist at the EPA and a research fellow at the NIEHS in 
the Division of Intramural Research. Her prior research included genetic epidemiology of 
mother-to-child transmission of HIV, genome-wide association studies of respiratory disease, 
and epigenome-wide association studies of early life environmental exposures. 

Abera Kumie, Ph.D. 
Kumie is the department head of Environmental and Occupational Health. He received his 
Master of Science from Tulane University, and doctorate at Addis Ababa University. He is an 
associate professor since 2010 at Addis Ababa University, teaching undergraduate and graduate 
students, advising and supervising Master of Public Health and doctoral candidates. His 
research focuses in areas of environmental and occupational health. He has more than 70 
publications in peer reviewed journals. He is currently lead principal investigator of an 
NIH/IDRC-funded GEOHealth project for Eastern Africa focusing on environmental and 
occupational health since 2012 that extends to Aug 2020 for the planning and research grant. 
He provides public service to the Ministry of Health of Ethiopia and Research Ethical Committee 
of the University. Kumie is involved in postdoctoral training under “Reduction of the burden of 
injuries and occupational exposures through capacity building in low income countries,” funded 
by a Norwegian grant (NORHED). 

Kimberly McAllister, Ph.D. 
McAllister received a Bachelor of Science in honors biology at the University of Illinois and a 
doctorate in human genetics at the University of Michigan. Her dissertation involved identifying 
the first gene known to cause the disease Hereditary Hemorrhagic Telangiectasia. She 
completed postdoctoral training and a research fellowship in the Division of Intramural 
Research at NIEHS with research focusing on the development of BRCA2-deficient mice as a 
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model for breast cancer and Fanconi Anemia. McAllister is presently a program administrator in 
the extramural division of NIEHS in the Genes Environment and Health Branch. She manages a 
portfolio of grants in genetic epidemiology and gene-environment interaction studies, human 
genetics, GxE statistical and bioinformatics methods, basic genetics, DNA repair, animal models 
of human disease, and comparative biology approaches. She represents NIEHS on multiple 
trans-NIH committees relating to genetics and genomics. Kim (along with Bonnie Joubert) is the 
NIEHS representative for the H3Africa consortium and is facilitating a new environmental 
health working group for H3Africa to explore environmental risk factors for many H3Africa 
research projects.  

Mark Nicol, Ph.D. 
Mark Nicol is a medical microbiologist who holds the Wernher and Beit Chair of Medical 
Microbiology at the University of Cape Town, South Africa. He has a joint appointment with the 
National Health Laboratory Service (NHLS) of South Africa, which provides diagnostic pathology 
services to the public sector, and heads a diagnostic microbiology laboratory at the University 
teaching hospital. He studied medicine and medical microbiology at the University of the 
Witwatersrand and completed his doctorate in childhood tuberculosis in Cape Town. His 
research interests are primarily in the field of respiratory tract infections. Specifically, his 
research focuses on the pathogenesis and diagnosis of respiratory infection in children; the 
development, evaluation and implementation of novel diagnostic tests for tuberculosis; the 
cascade of care for patients with drug-resistant tuberculosis; and the role of the microbiome in 
early childhood development and illness. 

Michèle Ramsay, Ph.D. 
Michèle Ramsay is the director of the Sydney Brenner Institute for Molecular Bioscience 
(SBIMB) and professor in the Division of Human Genetics, University of the Witwatersrand, 
Johannesburg (Wits). Her research interests include studying African population genetic 
diversity and environmental factors to better understand their role in diseases. Her areas of 
research span rare monogenic eye and skin disorders (including albinism and keratolytic winter 
erythema), African population genetics, pharmacogenomics, and complex disease traits in 
African populations. She is the co-lead for the Southern African Human Genome Programme 
(SAHGP) with a view to exploring precision medicine in an African context. The SAHGP pilot 
study on 24 whole genome sequences was published in Nature Communications in December 
2017. As an active steering committee member of the Human Heredity and Health in Africa 
(H3Africa) Consortium, she promotes ethical genomic research in Africa. She is the principal 
investigator of an NIH-funded Collaborative Centre under the H3Africa Consortium for 
“Genomic and environmental risk factors for cardiometabolic diseases in Africans.” This is a Wits 
INDEPTH partnership referred to as AWI-Gen. Building research capacity in genomics in Africa is 
important to her, and she teaches at undergraduate level, supervises postgraduate students, 
host postdoctoral fellows, and enjoys mentoring young African scientists. Ramsay holds a South 
African Research Chair on Genomics and Bioinformatics of African Populations and is president 
of the African Society for Human Genetics.  
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Michelle Skelton, Ph.D. 
Michelle Skelton did her undergraduate training at the University of the Western Cape. After 
completing her Masters in Oesophageal Cancer and the role of Tumour Suppressor genes she 
was employed as a Research officer at the University of Witwatersrand in the Department of 
Molecular Hepatology. Her doctorate explored the role of Hepatitis B Virus genome variation in 
liver cancer, this was followed by short research projects in HIV diversity at the University of 
Cape Town where she subsequently enrolled for a Post doctorate with Professor Dandara's 
Pharmacogenomics Group in the Division of Human Genetics UCT. During her Post doctorate 
Michelle was particularly interested in the role of virus restriction genes and how variation in 
these genes between various ethnicities may contribute to differences in the prevalence of HIV 
infection. Currently, Michelle is the Principal Investigator of the H3Africa Project “H3Africa 
Administrative Coordinating Centre:  Enabling and Supporting Genomics and Health Research 
Capacity Building in Africa”. She is passionate about supporting the organizational activities of 
researchers and scholars to strengthen their collective global position. She also functions as a 
liaison between key leaders, policy makers and partners at various levels. 

Joshua Smith, Ph.D. 
Joshua W. Smith obtained degrees from The Ohio State University (Bachelor of Science, 
dietetics) and the University of Illinois at Urbana-Champaign (doctorate, nutritional sciences). 
He is currently a postdoctoral fellow with John D. Groopman in the Department of 
Environmental Health and Engineering at the Johns Hopkins Bloomberg School of Public Health. 
With a foundation in nutritional sciences, Joshua has worked extensively with animal models 
for the investigation of dietary bioactive components in the prevention of chronic disease, 
particularly cancer. Previous work has involved murine knockout models for interrogation of 
carotenoid metabolism, biosynthesis and dosing of isotopically labeled tracers for investigation 
of lutein biodistribution in non-human primates, and transgenic murine models of prostate 
cancer for dietary tomato prevention and intervention studies.  

Currently, Joshua uses various mass spectrometry approaches for the quantification and 
discovery of human biomarkers of environmental carcinogen exposures. One aspect of this 
work involves assessment of aflatoxin exposure in mother-child pairs from large clinical trials in 
Bangladesh and Malawi, for the purposes of determining aflatoxin-related risks of in utero 
growth restriction and postnatal stunting. A second major project seeks to discover and 
characterize biomarkers of ambient exposure to outdoor air pollution in the Yangtze River delta 
region, which experiences both increasing levels of outdoor air pollution and accelerating rates 
of lung cancer in non-smokers. Overall, Joshua’s research interests converge upon the 
application of mass spectrometry techniques in animal models and human populations for the 
interrogation of environmental and dietary agents in the etiology and progression of cancer.  
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Adrie Steyn, Ph.D. 
Adrie Steyn is a basic scientist with appointments at the Africa Health Research Institute (AHRI) 
formerly known as the KwaZulu-Natal Research Institute for Tuberculosis (TB) and HIV (K-RITH), 
and the University of Alabama at Birmingham in the USA. K-RITH is an Howard Hughes Medical 
Institute- and Welcome Trust-funded basic research institute in Durban, South Africa, whose 
mission is to examine the mechanisms of HIV and TB disease. She has a broad background in 
molecular genetics, with specific in-depth training and expertise in Mtb virulence and 
pathogenesis using different animal models for tuberculosis (TB). As a postdoctoral fellow at 
the Albert Einstein College of Medicine (AECOM) and Harvard University, she studied the 
genetic mechanisms of Mtb virulence and persistence. As a principle investigator on NIH grants, 
as well as a Burroughs Welcome Investigator in the Pathogenesis of Infectious Disease, she laid 
the groundwork for developing novel tools and approaches for studying Mtb bioenergetics and 
redox homeostasis using the Agilent Seahorse XF96, studying the effect of NO, CO, and hypoxia 
on Mtb persistence in vivo, and by establishing strong ties with the UAB Center for Free Radical 
Biology and Center for AIDS Research. She successfully administered the NIH-, UAB-, and K-
RITH-funded projects (e.g., budget and staffing) including directing the UAB, K-RITH BSL3, and 
A-BSL3 laboratories. Her laboratory at AHRI allowed her to integrate her basic science expertise
with clinical science. She is leading efforts for the Human Lung Project, a prospective cohort
established to collect resected lung tissue samples from TB patients. Her team has acquired
substantial experience in handling MDR and XDR-infected human lung samples, including but
not limited to processing lung TB tissue for flow cytometry analysis, collecting blood, and the
isolation of genomic DNA, RNA, metabolites, and proteins from human TB lung tissue. Her
research focus shifted slightly towards applying her basic science training to understand the
fundamental principles of disease and persistence in human pulmonary TB patients. She has
also recently adapted Agilent XF96 technology for studying the mode of action of the electron
transport chain-targeting drugs bedaquiline, Q203, and clofazimine bioenergetics, and
examining the bioenergetics of MDR and XDR Mtb strains.

Daniel Tshala-Katumbay, M.D., Ph.D., M.P.H. 
Tshala-Katumbay earned his medical degree with a specialty in neurology from the University of 
Kinshasa in Zaire a Master of Public Health from Oregon Health & Science University (OHSU) in 
Portland, Oregon, USA; and a doctorate degree in neurology from the University of Uppsala in 
Uppsala, Sweden. He joined the Center for Research on Occupational and Environmental 
Toxicology (CROET) at OHSU in 2001 for a postdoctoral training in the Department of 
Experimental Neurotoxicology & Neurology. He currently holds a position as professor of 
neurology in the School of Medicine at OHSU. His main research is fully funded by the NIH to 
study the impact of food cyanogenic toxicants and genetic polymorphisms on the human brain. 

14



Poster Abstracts
H3Africa — Human Heredity and Health in Africa 

15



Poster Abstracts 
Fingerprints and Prevalence of Multidrug-resistant P. shigelloides in Selected Surface Waters in 
Southwest Nigeria ....................................................................................................................................... 17 

Skin Lighteners and Chemical Hair Product Use: Associated Breast Cancer Risk Among Women of African 
Ancestry ...................................................................................................................................................... 18 

Street Vendors in Cape Coast, Ghana: Traffic-related Air Pollution Exposure and Adverse Health 
Experiences ................................................................................................................................................. 19 

Exposure Assessment of Ambient PM2.5 Concentration in Kampala, Uganda: Preliminary Results of 
Ambient PM2.5 Concentrations from the Four Sub Cities, June 2018, The Eastern Africa GEOHealth Hub 20 

Exposure to Household Air Pollution as a Risk Factor for Stroke Among Africans ..................................... 21 

Exploration of the Impact of Mode of Delivery on Tunisians Newborns’ Phageome ................................ 22 

NIEHS Exposure Analysis Resources: CHEAR and HHEAR ........................................................................... 23 

GEOHealth Hub for Research and Training in Eastern Africa: Overall Status and Research Findings from 
Ethiopia and Uganda ................................................................................................................................... 24 

Coal Dust Exposure Assessment in the South African Coal Mining Industry: Constitution of Homogenous 
Exposure Groups ......................................................................................................................................... 25 

Respiratory Microbiota of Gambian Children and Inhaled Air Pollution (Gambia ReMAC) Study ............. 26 

Chlorine Tolerant Bacteria in Wastewater Effluent Impacts Public and Environmental Health ................ 27 

Air Pollution and Related Chronic Respiratory Health Risk in Informal Settlement in Kampala City, 
Uganda ........................................................................................................................................................ 28 

Pesticide Residues in Fruits and Vegetables Along the Food Supply and Consumption Chain and 
Associated Human Health Risks in Kampala, Uganda ................................................................................. 29 

Characterization, Bulk Composition, and Seasonality of Ambient Particulate Matter (PM2.5) in Central 
Addis Ababa ................................................................................................................................................ 30 

Survey of Breast Cancer Patients in Nigeria and Senegal ........................................................................... 31 

16



Fingerprints and Prevalence of Multidrug-resistant P. shigelloides in 
Selected Surface Waters in Southwest Nigeria 
Ibukun Modupe Adesiyan 
Institute of Ecology and Environmental Studies, Obafemi Awolowo University, Nigeria 
 
Introduction 
Globally, emerging pathogens and new strains of well-known pathogens that cause infectious water-
related diseases such as diarrhea and cholera are beginning to manifest with unusual antibiotic 
resistance characteristics and virulence, posing a huge treat to public health. In sub-Saharan Africa 
region, especially Nigeria, lack of clean water continues to expose communities to virulent, multidrug-
resistant water-borne pathogens. This study for the very first time assessed the incidence of multidrug 
resistant P. shigelloides recovered from selected rivers in South Western Nigeria. 
 
Methods 
Water samples were collected over a period of one year from four different river sources in 
southwestern Nigeria and analyzed by membrane filtration method using a standard procedure. The 
filter papers were placed aseptically on inositol brilliant green bile salt agar and pink colonies were 
selected as presumptive P. shigelloides. Simplex PCR was used to screen 148 isolates of P. shigelloides 
out of which 66 were confirmed positive. Phenotypic antibiotic-resistant P. shigelloides obtained from 
the four sample sites were screened for the presence of 11 virulence genes: sulfonamides (sulI, sulII), 
trimethroprim (dfr1, dfr18), β-lactamases-encoding genes (ampC), tetracycline (tetA, tetE), 
chloramphenicol (catII and cmlA1), and aminoglycosides (npt11, strB). Comparisons of the 
associations between resistance genes detected in the P. shigelloides isolates were performed 
separately by using Pearson's chi-square exact test. 
 
Results 
A total of 66 confirmed P. shigelloides isolates were profiled for their phenotypic resistance to 20 
different antibiotics selected across nine antimicrobial families. Resistant genes were assessed on the 
isolates with high frequency of occurrence in phenotypically resistant P.shigelloides. Of the 66 
sulfonamide-resistant isolates, 18% (n=12) possessed the sul1 gene while 20% (n=13) harbored sul11 
gene. Also 70% (n=14) were dfr1 positive while only 5% (n=1) were confirmed to possess dfr18. The PCR 
amplification of Ampicilin (Beta-Lactams) shows that 37% of the 59 ampicillin-resistant isolates were 
ampC positive. Of the two tetracycline genes targeted, 56 % (n=18) and 41% (n=13) were positive for 
tetA and tetE gene respectively. Among the 38 chloramphenicol-resistant isolates screened, 11% (n=4) 
has the cmlA1 and 16% (n=6) were positive for cat11 gene. Out of the neomycin (n=25) and 
Streptomycin (n=42) resistant isolates, 36% (n=9) and 67% (n=28) were confirmed positive for npt11 and 
strB genes respectively. None of the genes were negatively associated with one another. 
 
Conclusion 
Our findings indicated unexpected high prevalence of multidrug resistant P. shigelloides towards the 
commonly prescribed antibiotics that implies increased risk of fatal infection especially in immune-
compromised individuals. Multi-gene resistance was recorded in all sampling sites as more than one 
gene was associated with an observed phenotype, suggesting high frequency of resistance gene and 
hence need for genotypic resistance analysis inclusion in future epidemiological studies. 
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Skin Lighteners and Chemical Hair Product Use: Associated Breast 
Cancer Risk Among Women of African Ancestry 
Rahaman Ahmed 
University of Lagos 

Breast cancer is the most common cancer worldwide and a leading cause of death among women in 
Africa. There has been a recent concern of breast cancer risk with the use of skin lightener, chemical 
relaxers, and dye following several reports of unlabeled carcinogens including parabens and phthalates 
in these products. More than ninety percent of African women regularly consume one or more of these 
cosmetic products to meet social beauty norms. It is therefore important to evaluate the level of recent 
findings and identify next line of actions on breast cancer risk as associated with these products in 
Africa. A systematic search was conducted on PubMed database for related articles using multiple 
combination terms: skin lightener, bleaching cream, hair relaxer, dye, breast cancer, Africa, and black 
women. Articles that addressed the associated risk were selected and critically reviewed while next lines 
of action were identified and detailed. Twenty four articles matched the objective of this study and were 
reviewed. An estimated 65% of women in sub-Saharan Africa use skin lighteners for either having fair 
skin or to treat dermal infections, while above 94% regularly use hair care products to straighten or 
color their hair. A consistent report of increased breast cancer risk was reported among African women 
who used dark hair dye shades and chemical relaxers. However, using relaxer with lye is associated with 
higher risk as compared to using relaxers without lye, and similarly with using dye with darker shades 
compared to using dye with light dye shades. There was no association of breast cancer risk with deep-
conditioning creams containing placenta or cholesterol. Endocrine disrupting chemicals in childhood hair 
products also pose an increased breast cancer risk in African children at a later stage in life. However, 
there has not been a report of association of breast cancer risk with skin lighteners among African 
women despite report of carcinogens found in skin-lightening products. Further studies should establish 
the causal effect in these associations by carrying out an in vivo or molecular study of hair care products 
on mammary gland cells and estrogen regulation as well as generate a cohort study of association across 
sub-Saharan Africa. A sensitization program that will encourage hair organic products should also be 
established to reduce possible associated risk with these cosmetic products. 
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Street Vendors in Cape Coast, Ghana: Traffic-related Air Pollution 
Exposure and Adverse Health Experiences 
A. Kofi Amegah
University of Cape Coast

There is limited epidemiological research on the health effects of street vending activities. This is against 
the backdrop that street vending is a dominant occupation in cities of developing countries, and 
individuals engaged in the venture are exposed to high levels of traffic-related air pollution (TRAP) per 
their mode of operation. Our objective was therefore to establish the TRAP exposure experiences of 
street vendors in Cape Coast, Ghana, and the associated adverse respiratory, cardiovascular, 
reproductive, and musculoskeletal health effects. A cross-sectional study was conducted among 418 
street vendors operating in commercial areas of Cape Coast. We categorized exposure to TRAP – low, 
moderate, and high – on the basis of street vending activity levels and self-reported traffic density in the 
vending area. Low-cost air sensors were used to monitor air quality in the vending areas over a three-
day period with levels of PM2.5 and CO found to exceed the World Health Organization-recommended 
levels. Street vendors that reported high traffic density in the vending area had 2.68 (95% CI: 1.47, 4.88), 
2.91 (95% CI: 1.18, 7.14) and 1.79 (95% CI: 1.03, 3.11) increased odds of cough, difficulty in breathing, 
and catarrh, respectively, compared to their counterparts who reported low traffic density in the 
vending area. Moderate vending activity levels was associated with 2.25 (1.00, 5.05) increased odds of 
sharp chest pains compared to low vending activity levels. Street vendors who reported moderate and 
high traffic density in the vending area respectively had 3.00 (95% CI: 1.23, 7.36) and 4.24 (95% CI: 1.73, 
10.38) increased odds of difficulty in walking. Moderate TRAP exposure was associated with 1.76 (95% 
CI: 1.11, 2.79), 1.02 (95% CI: 1.02, 2.70) and 2.17 (95% CI: 1.09, 4.31) increased odds of catarrh, 
sneezing, and difficulty in kneeling and stooping, respectively. None of the exposure variables were 
associated with adverse reproductive outcomes among the street vendors. In conclusion, street vending 
and the associated air pollution exposure was found to be associated with various adverse health 
outcomes in this population. Genome-wide association studies exploring the biological mechanisms of 
respiratory and cardiovascular injury from exposure to air pollution among street vendors is 
recommended to help better tailor treatment and preventive strategies. 
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Exposure Assessment of Ambient PM2.5 Concentration in Kampala, 
Uganda: Preliminary Results of Ambient PM2.5 Concentrations from the 
Four Sub Cities, June 2018, The Eastern Africa GEOHealth Hub 
Samuel Etajak 
Makerere University 

Ambient air pollution especially from fine particulate matter (PM) less than or equal to 2.5 micrometers 
in aerodynamic diameter (PM2.5) has been ranked as sixth highest risk factor responsible for morbidity 
and premature deaths worldwide. It accounts for an estimated 4.2 million deaths per year due lung and 
heart related diseases. In Uganda, ambient air pollution is on the rise due to rapidly increasing use of 
vehicles, population growth, congestion, dirty fuels, industrial development-steel and rolling mills, 
cement factories, the recycling industry, and incinerators. We measured ambient PM2.5 using E-
samplers centrally installed in public primary schools in four sub cities - Kawempe, Central, Makindye 
and Lubaga, Kampala Capital City Authority. The E-samplers generate real time data for PM2.5. Data 
analysis was done using MS Excel 2016 to generate monthly mean PM2.5 concentrations for the month 
of June 2018. 

Our results showed the lowest and highest average daily PM2.5 concentrations for month of June 2018 
appeared in Kawempe - St. Paul Primary School (6/5/2018 min 17 µg/m3 and 6/18/2018 max 44 µg/m3); 
Central - Buganda Rd. Primary School (6/19/2018 min 14 µg/m3 and 6/29/2018 max 45 µg/m3); 
Makindye - Kibuli Demonstration Primary School (6/19/2018 min 9 µg/m3 and 6/7/2018 max 46 µg/m3); 
Rubaga - Queen of Peace Primary School (6/1/2018 min 9 µg/m3 and 6/21/2018 max 110 µg/m3). Only 
two public primary schools in two sub cities experienced acceptable PM2.5 concentrations in 
accordance with WHO levels (PM2.5 0-12 µg/m3 considered good)- Rubaga - Queen of Peace Primary 
School (6/1/2018 5 µg/m3, 6/4/2018 10 µg/m3, 6/8/2018 µg/m3, 6/9/2018 µg/m3 and 6/10/2018 8 
µg/m3, and Makindye - Kibuli Demonstration Primary School (6/19/2018 9 µg/m3, 6/22/2018 12 
µg/m3).  

The acceptable ambient PM2.5 concentration was experienced for five days at Rubaga - Queen of Peace 
Primary School, and for two days only at Makindye - Kibuli Demonstration Primary School in June 2018. 
This is an indicator that daily PM2.5 levels across the four sub cities was beyond the World Health 
Organization acceptable levels. These results provide a genesis of findings for generating scientific 
evidence on air pollution exposure in Uganda.  
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Exposure to Household Air Pollution as a Risk Factor for Stroke Among 
Africans 
Fakunle Gregory Adekunle 
University of Ibadan 

Daily changes in levels of ambient fine particulate matter (PM) air pollution less than or equal to 2.5 µm 
in diameter (PM2.5) have been associated with higher risk of acute cardiovascular events, excess 
hospitalizations, and deaths. The World Health Organization (WHO) reported that 5.7 out of 17.1 million 
deaths in 2004 resulting from indoor air pollution were due to cardiovascular disease. The model-based 
Global Burden of Diseases study suggests that air pollution may be a major risk factor for stroke among 
Africans but this has never been confirmed in actual studies. This study is therefore designed to 
determine the relationship between household air pollution and stroke occurrence, severity, and 
outcome among Africans within the SIREN study. This is a case-control study of individuals aged 18 years 
and above across SIREN sites in Ghana and Nigeria. Cases will be 1,000 patients ≥ 18 years who present 
with acute stroke confirmed by brain scan magnetic resonance imaging or computed tomography 
investigation at the selected health facilities. Stroke severity will be assessed using National Institues of 
Health Stroke Scale. An equal number of controls matched by age, , and ethnicity will be selected among 
healthy individuals from communities around the health facilities. A semi-structured questionnaire will 
be administered to cases and controls to elicit information on solid fuel use. Cases and controls will be 
followed home for household assessment using an observational checklist. Indoor air quality monitoring 
for PM10/PM2.5, NO, SO2, and CO would be carried out using TSI DustTrak Aerosol monitor for 
gravimetric analysis following a standard procedure. Blood samples will be collected from cases and 
controls for the identification and analysis of biomarkers of exposure to air pollution such as interleukin 
6. Chi-square test will be used for categorical variables. Students t-test will be used for continuous
variables and a logistic regression model will be employed to adjust for confounders. The pollution-
attributable risk (PAR) due to air pollution will be calculated. The resulting levels of PM10/PM2.5 and
other pollutants and the effect size of the association with stroke occurrence, severity, and outcome will
inform policy formulation to reduce the burden of stroke in Africa.

Fakunle, A., University of Ibadan/University College Hospital, Ibadan, Nigeria 
Akpa, O., Department of Epidemiology and Medical Statistics, University of Ibadan, Nigeria 
Osi, A., Federal Medical Centre (FMC), Abeokuta, Nigeria 
Aridegbe, M., Federal Medical Centre (FMC), Abeokuta, Nigeria 
Ovbiagele, B., Medical University of South Carolina, USA 
Owolabi, M., University of Ibadan/University College Hospital, Ibadan, Nigeria  

21



Exploration of the Impact of Mode of Delivery on Tunisians Newborns’ 
Phageome 
Mariem Hanachi 
Institute Pasteur of Tunis 

Introduction 
The human gut microbiota is harbored by a large community of bacteriophages named phageome. 
Bacteriophages play a key role in shaping the human gut microbiota through their lytic life cycle. They 
can also modify the bacterial phenotypes through horizontal gene transfer of antibiotic resistance genes 
and virulence factor-encoding genes. Colonization of the microbiota begins in utero and determines the 
future health status of an individual. The majority of the studies on microbiota colonization concerned 
only the bacterial community and bacteriophage diversity analysis remains marginal. It has been 
reported that bacterial colonization can be influenced by various factors such as feeding mode, 
gestational age, and the mode of delivery. The latter factor is subject to debate.  

Objectives 
Thus, we aim to conduct comparative diversity studies on phageome and microbiome diversity between 
Cesarean- and vaginally delivered Tunisian newborns.  

Methodology 
We will collect meconium from two groups of vaginally and Caesarian section-delivered newborns at day 
0, 7, and 14. DNA will be extracted, sequenced by shotgun sequencing, and analyzed by a dedicated 
bioinformatic pipeline.  

Next Steps 
We optimized a personalized protocol for sample collection and DNA extraction based on a bibliographic 
research. We received the ethical committee approval to conduct our study. Meanwhile, the 
downstream bioinformatic pipeline was developed and is currently on shotgun public data. A statistical 
analysis will be performed to highlight the role of the mode of delivery on phage communities in 
newborns’ gut microbiota. A prospective workshop is scheduled at the end of the study involving 
stakeholders, researchers, and the recruited participants. 

Hanachi, M., Laboratory of Bioinformatics, Mathematics and Statistics, Institute Pasteur of Tunis 
Baouendi, M., Laboratory of Bioinformatics, Mathematics and Statistics, Institute Pasteur of Tunis 
Benkahla, A., Laboratory of Bioinformatics, Mathematics and Statistics, Institute Pasteur of Tunis 
Souiai, O., Laboratory of Bioinformatics, Mathematics and Statistics, Institute Pasteur of Tunis 

22



NIEHS Exposure Analysis Resources: CHEAR and HHEAR 
Bonnie Joubert 
National Institute of Environmental Health Sciences 

In 2015, the NIEHS established the Children’s Health Exposure Analysis Resource (CHEAR), an 
infrastructure to support the analysis of environmental exposures in NIH funded studies focused on 
children’s health. The goal of CHEAR has been to provide the research community access to laboratory 
and statistical resources to add exposure analysis in biological samples to studies that have not 
previously considered environmental exposures and the expansion of studies that have assessed 
exposures to consider exposure on a more comprehensive scale. Ultimately, CHEAR seeks to serve as a 
demonstration of the potential for integrating exposome analysis into existing children’s health studies 
and the untargeted discovery of associations between exposures and health outcomes. The CHEAR 
Consortium is a full-service analytical infrastructure with a Coordinating Center providing outreach and 
logistical support, a Network of Laboratory Hubs providing targeted, untargeted, and biological response 
analyses, and a Data Center providing a public access data repository and statistical and informatic 
analytical support. The resource is available at no cost to the investigator of an NIH funded study. The 
exposures measured by CHEAR include chemical, physical, and biological stressors, as well as lifestyle 
and social environments, from conception through adolescence. Only exposures that can be measured 
through laboratory analysis of human samples are addressed. To date, CHEAR has approved 34 projects 
and nearly 50,000 sample analyses, with the results of the first few being analyzed and shared with the 
clients. The final date for CHEAR requests for service was September 14, 2018. In 2018, NIEHS solicited 
applications for an expanded infrastructure, the Human Health Exposure Analysis Resource (HHEAR), 
replacing CHEAR. This resource will provide capacities for studies to capture environmental exposures 
across all life stages (prenatal through adulthood). The central focus will shift from a limited scope of 
children’s exposure and health to encompass all human health. This will increase our understanding of 
the influence of environment on health throughout the life-course and eventually support more 
comprehensive assessment of the developmental origins of health and disease. A series of funding 
opportunity announcements was published in 2018 to solicit applications for the coordinating center 
(RFA ES-18-010, U24), targeted laboratories (RFA ES-18-011), untargeted laboratories (RFA ES-18-012), 
data repository, analysis, and science center (RFA ES-18-014), and a new laboratory network for 
environmental monitoring (RFA ES-18-013), replacing the CHEAR biological response laboratories. 
Environmental exposures for the new network will be measured in soil, dust, and drinking water. This 
network will also enable the evaluation and provision of emerging tools and technologies for personal 
exposure assessment. The estimated start of HHEAR is fall 2019. 
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GEOHealth Hub for Research and Training in Eastern Africa: Overall 
Status and Research Findings from Ethiopia and Uganda 
Abera Kumie 
Addis Ababa University 

The GEOHealth Hub for Eastern Africa is intended to explore the growing challenges from environmental 
and occupational health hazards through research on air pollution in Ethiopia, Uganda, Rwanda, and 
Kenya. The current GEOHealth research agenda (September 2015-August 2020) has stepped from the 
planning grant on Situational Analysis and Needs Assessment (2012-2014). We will present findings from 
the just-completed Children’s Health Study (CHS) in Addis Ababa, Ethiopia, and initial findings from the 
ongoing CHS in Kampala, Uganda. Both studies followed a multi-level design based on school children 
from ten sub cities, representing a diverse pollution profile due to variations in levels of traffic-related, 
industrial, and indoor pollution sources. Ambient PM2.5 for the CHS is monitored using E-samplers in 10 
school sites while household PM2.5 used Berkley monitors. The time series study collects data actively 
the daily counts of hospital admitted patients and PM2.5 measurements from one central site. In Addis 
Ababa, lung function tests (LFT) were performed at schools on 1,086 children, 88.5% of whom had 
completed the LFT, out of which 89.4% (n=969) had acceptable performance. About 97% of the tested 
children had FEV1/FVC >70%, while 88% had FEV1/FVC > 80%. Based on questionnaires (n=969), mean 
age was 10 years (SD=1.0; Range=9-13) with 55% females; the majority of mothers have no education 
(80%), while 54% and 80% of mothers and fathers, respectively, were employed. The proportions of 
reported respiratory illness were generally low and varied by typology. Among the households, 60% 
used biomass fuel as their primary source of fuel for cooking. Charcoal and electricity are the most 
common types of fuel for all meals while “Injera” baking mainly involved electricity and wood. Most 
households (78%) used charcoal for the traditional coffee ceremony. A child was present at 61-91% of 
homes during cooking. There is a seasonal trend in the distribution of daily ambient PM2.5, the 
concentration being increased during wet seasons. This was highly correlated with the daily relative 
humidity, and was consistent with that in Kampala. PM2.5 levels were measured at school sites using E-
samplers and showed wide spatial variations. Household air pollution levels are measured using fixed 
and personal monitors at strategically selected sites of 30% of homes to enable spatio-temporal 
modeling for estimation of exposure for all study homes. 
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Coal Dust Exposure Assessment in the South African Coal Mining 
Industry: Constitution of Homogenous Exposure Groups 
Felix Made 
National Institute for Occupational Health, National Health Laboratory Service; 
University of Witwatersrand 

Background 
The current practice in the South African mining industry to constitute homogenous exposure groups 
(HEGs) is based on activity areas. Constitution of HEGs is a key factor in the exposure monitoring of 
workers, since HEGs are considered as an exposure entity. Unfortunately, this broad categorization of 
grouping introduces variances of coal dust exposure that may result in misclassification and masking of 
high risk jobs. Exposure to coal dust causes incurable lung diseases among coal miners. 

Objectives 
The objective of this study was to investigate the feasibility of using job titles as an additional parameter 
for grouping of workers according to exposure levels.  

Methods 
A dataset of 856 eight-hour time-weighted coal dust data was analyzed using Statistica V13. The 
measurements were comprised of 49 HEGs and 39 job titles across mines. Box plots and ANOVA were 
used to evaluate the homogeneity of different groupings.  

Results and Discussion 
Comparison of mean variation between job titles showed statistically highly non-significant differences 
(P>0.05). This analysis revealed that the introduction of job titles improved homogeneity of the HEGs, 
thus enabling improved identification according to the level of exposure.   

Conclusion 
Integration of the improved method to constitute HEGS has potential to improve exposure estimates. 
Follow-up research is initiated to identify job titles exposure levels to coal dust and compare with 
occupational exposure limits. Advanced statistics including principle components analysis (PCA) and 
Bayesian hierarchical framework will be used for the assessment.  

Browuer, D., National Institute for Occupational Health, National Health Laboratory Service, 
Johannesburg, South Africa 
Made, F., National Institute for Occupational Health, National Health Laboratory Service, Johannesburg, 
South Africa; University of Witwatersrand, Faculty of Health Sciences, School of Public Health, 
Johannesburg, South Africa 

25



Respiratory Microbiota of Gambian Children and Inhaled Air Pollution 
(Gambia ReMAC) Study 
Nuredin Ibrahim Mohammed 
Medical Research Council Unit, The Gambia at The London School of Hygiene and 
Tropical Medicine 

The “meningitis belt” spans 26 contiguous countries across Africa and is characterized by large recurrent 
meningitis epidemics and frequent seasonal outbreaks. Within the “meningitis belt,” Neisseria 
meningitidis (meningococcus) and Streptococcus pneumoniae (pneumococcus) account for all recurrent 
epidemics. The carriage dynamics of the meningococcus and pneumococcus strains that can cause large 
meningitis outbreaks are poorly understood in The Gambia, which lies in Africa’s meningitis belt. In 
2012, The Gambia experienced a deadly outbreak of meningococcal meningitis. Of particular interest is 
the potential role of inhaled pollutants in modulating carriage of these deadly respiratory pathogens in 
our setting. A total of 505 children 5–14 years old will be randomly selected through previously collected 
census data from the Foni districts. The children will be followed up every three months for two years to 
capture seasonal variability. Inhaled air pollution will be measured in a randomly selected subset (20%) 
of the study participants. Upper airway carriage of pathogens will be determined using both molecular 
and bacteriologic tools. The bacterial and fungal components of the pharyngeal microbiome will be 
sequenced. This study will contribute towards an improved understanding of how carriage may 
predispose communities to large outbreaks cause by respiratory pathogens. 
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Chlorine Tolerant Bacteria in Wastewater Effluent Impacts Public and 
Environmental Health 
Mojisola C. Owoseni 
University of Fort Hare Alice; Federal University Lafia 

A public and environmental health concern is the increasing tolerance of some microorganisms including 
coliforms to chlorine widely used in the treatment of wastewater. Consequently, bacterial pathogens 
are transmitted to waterbodies via discharge of inadequately treated wastewater effluents. This study 
investigated the chlorine tolerance of E. coli recovered from final effluents of  two wastewater 
treatment plants in the Eastern Cape Province, South Africa.  

Secondary effluent samples were collected from the clarifier of two wastewater treatment plants in 
Eastern Cape Province, South Africa. The bacterial survival (n=20) at the recommended chlorine dosage 
(0.5 ml) and lethal dose (n=3), and inactivation kinetics (n=3) at lethal doses were examined (Helbling 
and Vanbriesen, 2007). Bacterial isolates (n=20) were confirmed by PCR assay and isolates (n=3) that 
showed the highest chlorine tolerance were further identified using the 16S rRNA gene sequence. 
Nucleotide sequences were compared to known sequences in GenBank and submitted to the Basic Local 
Alignment Search tools (BLAST) search engine at the NCBI GenBank. Data was analyzed using analysis of 
variance (ANOVA) and multiple linear regression. 

Presumptive isolates were identified as E. coli (n=20). The nucleotide sequences of the three isolates 
with the highest chlorine tolerance were deposited in GenBank as E. coli SAMRC-1 (accession number 
KX874327), E. coli SAMRC-2 (accession number KX874328), and E. coli SAMRC-3 (accession number 
KX874329), respectively. At the recommended free chlorine dose of 0.5 mg/L, E. coli isolates (n = 20) at 
initial bacterial density of 8.35 – 8.75 log were reduced to a range of 3.88 – 6.0 log at chlorine residuals 
of 0.14 – 0.44 mg/L after 30 minutes. Higher chlorine doses (0.75 – 1.5 mg/L) showed a marked 
reduction (p < 0.05) in the viability of E. coli isolates with less than 7.3 log inactivation of bacterial 
population, while inactivation kinetics showed a high rate of bacterial kill (R2 = 0.9 – 0.98) over time (30 
min) at chlorine dose of 1.5 mg/L. 

Poor removal efficiency of E. coli isolates was obtained at 0.5 mg/L chlorine while higher disinfection 
efficiency was achieved at 0.75 – 1.5 mg/L and complete inactivation at 1.5 mg/L chlorine dosage. Data 
obtained indicates a need to review current wastewater guidelines as observed for 0.5 mg/L free 
chlorine especially in resource-poor countries dependent on cost-effective and available disinfectant for 
wastewater treatment.  
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Air Pollution and Related Chronic Respiratory Health Risk in Informal 
Settlement in Kampala City, Uganda 
Vincent Nsereko 
Makerere University School of Public Health 

Rationale: The effect of indoor air pollutants on respiratory morbidity among patients with chronic 
obstructive pulmonary disease (COPD) in developing countries is uncertain. Objective: The first 
longitudinal study to investigate the independent effects of indoor particulate matter (PM) and nitrogen 
dioxide (NO2) concentration on COPD morbidity in a peri-urban/rural community. Method: Current and 
former smokers with COPD were recruited and indoor air was monitored over a two-week period in the 
participants’ home and main living area at survey, 3 months, and 7 months. At each visit, participants 
completed spirometry and questionnaires assessing respiratory symptoms. Exacerbations were assessed 
by questionnaires administered at health facility visits and monthly telephone calls. Results: Participants 
(n=84) had moderate or severe COPD with a mean FEV1 of 48.6% predicted. The mean (±SD) indoor 
PM2.5 and NO2 concentration were 11.4 ± 13.3 µg/m3 and 10.8 ± 10.6 ppb in the living room, and 12.2 
± 12.2 µg/m3 and 12.2±11.8 ppb in the main living area. Increases in PM2.5 concentrations in the main 
living area were associated with increases in respiratory symptoms, rescue medication use, and risk of 
severe COPD exacerbations, and were independently associated with worse dyspnea. Increases in 
bedroom NO2 concentrations were associated with increases in nocturnal symptoms and risk of severe 
COPD exacerbations. Conclusion: Indoor air pollution exposure, including PM2.5 and NO2, was 
associated with increased respiratory symptoms and risks of COPD exacerbations. Indoor pollutant 
exposure, including PM2.5 and NO2, was associated with of COPD exacerbation. The investigation 
should include research, capacity building, and intervention studies that optimize indoor air quality as a 
novel approach to improving COPD health outcomes. 
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Pesticide Residues in Fruits and Vegetables Along the Food Supply and 
Consumption Chain and Associated Human Health Risks in Kampala, 
Uganda 
Charles Ssemugabo 
Makerere University 

Background: Exposure to pesticides is associated with acute and chronic health effects. The use of 
pesticides in fruit and vegetable production has increased due to their demand for nourishment and 
prevention of non-communicable diseases. However, most farmers do not follow good agricultural 
practices during application of pesticides. As such, their residues accumulate on/in fruits and vegetables. 
This study is aimed at identifying the residual levels of selected pesticides used on fruits and vegetables 
at farms, markets, and restaurants and associated human health risks in central Uganda. Methods: This 
will be a laboratory-based study that will involve analysis of fruit and vegetable samples collected from 
selected farms, markets, and restaurants in three districts in Central Uganda. At the farm and market 
level, fruit and vegetable samples will be purchased from selected farms and markets. The samples will 
include six pesticide-intensive fruits and vegetables. Three replicate samples will be selected from each 
farm and market with each sample measuring at least 1 kg for small or medium fruits or vegetables, and 
2 kg for big produce as suggested by the Codex Guidelines. All samples will be prepared on arrival and 
stored at -18⁰C. At restaurant level, samples of ready-to-eat food will be purchased from the production 
line of the selected restaurants. At least 700 g of each sample will be collected, and immediately taken 
for laboratory analysis. Sample extracts will be analyzed using gas chromatography (GC) and mass 
spectrometry techniques, and residues will be detected by GC-electron capture detectors and flame 
photometry detectors. To establish whether the pesticide residue levels are associated with human 
health effects, the average pesticide content will be calculated using a formula developed by Paulsen 
and colleagues using estimated daily intake (EDI) of pesticide residues for each combination of pesticide 
in fruits and vegetables to calculate the hazard quotient (HQ). Data will be entered in Microsoft Excel 
and analyzed using Stata version 14. Conclusion: It is expected that several fruits and vegetables will 
contain different pesticide residues associated with carcinogenic and non-carcinogenic effects. The 
findings will inform interventions geared towards reducing pesticide residue levels in fruits and 
vegetables. 
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Characterization, Bulk Composition, and Seasonality of Ambient 
Particulate Matter (PM2.5) in Central Addis Ababa 
Worku Tefera 
Addis Ababa University 

Ambient air pollution is apparently increasing and becoming a public health concern from health reports 
in big cities of the sub-Saharan Africa such as Addis Ababa. However, there is little empirical evidence to 
support this argument and little is known about the species composition and sources of the fine 
particulate matter with aerodynamic diameter less than 2.5 µm (PM2.5) air pollution. The aim of this 
paper is to determine the annual concentration, bulk composition, and seasonal pattern of PM2.5 in 
Addis Ababa, Ethiopia. 
We collected 24-hr PM2.5 samples at a central location (Meteorological Station near Tikur Anbessa 
Specialized Hospital) in Addis Ababa city every 6 days for a full year from November 2015 to November 
2016. The samples were analyzed for ions, organic carbon (OC) including water-soluble and water–
insoluble portions, elemental carbon (EC), and all detectable elements. 
The mean (SD) daily PM2.5 mass concentration was 53.81±25.0 µg/m3. The daily PM2.5 concentrations 
exceeded 25 µg/m3, the World Health Organization 24-h PM2.5 guideline values, on 90% of the sampling 
days. The principal species were organic matter (44%), EC (25.5%), dust (13%), secondary nitrogenous 
aerosols (SNA includes sulfate, ammonium, and nitrate ions) (4.83%), and other ions including Na+, Cl-, 
K+, and Ca2+(1%), which defines 88% of PM2.5 mass. Seasonality affects the levels of PM2.5 whereby 
higher concentration was observed during the monsoonal rain season (summer) from June - September. 
The different components also vary with season, especially soil dust from 2.9% to 37.6% during wet and 
dry seasons of the year. The major heavy metal levels were also evaluated for seasonal variation and 
found to have higher levels during the cold season than hot or dry seasons. 
The results of this study give an insight into the mass concentration, species composition, and seasonal 
nature of fine PM2.5 in Addis Ababa and perhaps beyond. We can conclude that the particulate matter 
pollution in Addis Ababa is in an alarmingly increasing stage to the extent that could adversely affect the 
health of the public. Further research is indicated to identify and apportion sources of ambient air 
pollution in the city. 
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Survey of Breast Cancer Patients in Nigeria and Senegal 
Aniefiok Udoakang 
Genetiques des Population, Departement de Biologie Animale, Faculte des Science et 
Techniques, Universite Cheikh Anta Diop de Dakar 

Despite the increasing incidence rate and research on breast cancer in sub-Saharan Africa, few studies 
have been performed to identify and compare risk factors for breast cancer among breast cancer 
patients in the region. In this study, we examined the risk factors and clinical characteristics of breast 
cancer patients in Nigeria and Senegal. This was a case-only analysis of eligible females between ages 15 
and 80 years who were diagnosed with breast cancer. In-person interviews were conducted using 
structured questionnaires to collect demographic and clinical parameters from 201 consecutive patients 
diagnosed with the disease in Senegal (February 2015 to June 2015) and Nigeria (November 2016 to July 
2017). The mean (± standard deviation) age of the cases from Nigeria and Senegal was 49.1 ± 12.4 and 
46.0 ± 14.0 years respectively (p value = 0.244) with the peak age at diagnosis between 41 to 50 years 
for both countries. Most of Nigerian (89.4 per cent) and the Senegalese (79.5 per cent) patients 
presented at stages III and IV. Histological type (p = 0.395), Scarff-Bloom-Richardson (SBR) grade (p = 
0.237), and stage (p = 0.204) did not vary significantly between the two countries. Although the trend 
was in the same direction, the magnitude of some reproductive risk factors and marital status differed 
between the two populations: age at menarche (p < 0.001), age at first full term pregnancy (p < 0.001), 
parity (p < 0.001), contraceptive use (p = 0.001), and marital status (p = 0.005). The findings from this 
study demonstrate variable magnitudes of socio-demographic and reproductive characteristics between 
breast cancer patients in Nigeria and Senegal although the trend was in the same direction. We propose 
more studies, enlarged to include un-researched parts of Africa, and encompassing clinical, 
environmental, and biological parameters to fully unravel breast cancer and control its growing menace 
in the African continent. Keywords: Breast cancer; Risk factors; Nigeria; Senegal 

Udoakang, A., Universite Cheikh Anta Diop de Dakar, Senegal 
Mbaye, F., Universite Cheikh Anta Diop de Dakar, Senegal 
Keneme, B., Universite Cheikh Anta Diop de Dakar, Senegal 
Ademola, A., College of Medicine, University of Ibadan, Ibadan, Nigeria 
Arinola, G., College of Medicine, University of Ibadan, Ibadan, Nigeria 
Sembene, M., Universite Cheikh Anta Diop de Dakar, Senegal  
Ogundiran, T., College of Medicine, University of Ibadan, Ibadan, Nigeria 

31



Bibliography
H3Africa — Human Heredity and Health in Africa 

32



Bommaritoa PA, Fry RC. Developmental windows of susceptibility to inorganic arsenic: a survey of 
current toxicologic and epidemiologic data. Toxicol Res. 2016. 5: 1503-1511. 
http://dx.doi.org/10.1039/c6tx00234j 
 
Calafat AM. Contemporary issues in exposure assessment using biomonitoring. Curr Epidemiol Rep. 
2016. 3(2): 145–153. http://dx.doi.org/10.1007/s40471-016-0075-7 
 
Calafat AM, Longnecker MP, Koch HM, Swan SH, Hauser R, Goldman LR, Lanphear BP, Rudel RA, Engel 
SM, Teitelbaum SL, Whyatt RM, Wolff MS. Optimal exposure biomarkers for nonpersistent chemicals in 
environmental epidemiology. Environ Health Perspect. 2015. http://dx.doi.org/10.1289/ehp.1510041 
 
Chen A, Dietrich KN, Xia Huo X, Ho S. Developmental neurotoxicants in e-waste: an emerging health 
concern. Environ Health Perspect. 2011. 119:431–438. http://dx.doi.org/10.1289/ehp.1002452 
 
Dennis KK, Auerbach SS, Balshaw DM, Cui Y, Fallin MD, Smith MT, Spira A, Sumner S, Miller GW. The 
importance of the biological impact of exposure to the concept of the exposome. Environ Health 
Perspect. 2016. 124:1504–1510. http://dx.doi.org/10.1289/EHP140 
 
Dennis KK, Marder E, Balshaw DM, Cui Y, Lynes MA, Patti GJ, Rappaport SM, Shaughnessy DT, Vrijheid 
M, Barr DB. Biomonitoring in the era of the exposome. Environ Health Perspect. 2017. 125:502–510; 
http://dx.doi.org/10.1289/EHP474 
 
Eskenazi B, An S, Rauch SA, Coker ES, Maphula A, Obida M, Crause M, Kogut KR, Bornman R, Chevrier J. 
Prenatal exposure to DDT and pyrethroids for malaria control and child neurodevelopment: the VHEMBE 
cohort, South Africa. Environ Health Perspect. 2018. https://doi.org/10.1289/EHP2129 
 
Gaspar FW, Chevrier J, Quirós-Alcalá L, Lipsitt JM, Barr DB, Holland N, Bornman R, Eskenazi B. Levels and 
determinants of DDT and DDE exposure in the VHEMBE cohort. Environ Health Perspect. 2017. 
https://doi.org/10.1289/EHP353 
 
Huang J, Eskenazi B, Bornman R, Rauch S, Chevrier J. Maternal peripartum serum DDT/E and urinary 
pyrethroid metabolite concentrations and child infections at 2 years in the VHEMBE birth cohort.  
Environ Health Perspect. 2018. https://doi.org/10.1289/EHP2657 
 
Hughes CL, Waters MD. Translational Toxicology, Molecular 
and Integrative Toxicology. 2016.  http://dx.doi.org/10.1007/978-3-319-27449-2 
 
McAllister K, Mechanic LE, Amos C, Aschard H, Blair IA, Chatterjee N, Conti D, Gauderman WJ, Hsu L, 
Hutter CM, Jankowska MM, Kerr J, Kraft P, Montgomery SB, Mukherjee B, Papanicolaou GJ, Patel CJ, 
Ritchie MD, Ritz BR, Thomas DC, Wei P, Witte JS. Current challenges and new opportunities for gene-
environment interaction studies of complex diseases. Am J Epidemiol. 2017. 186(7): 753–761. 
http://dx.doi.org/10.1093/aje/kwx227 
Patel CJ, Kerr J, Thomas DC, Mukherjee B, Ritz B, Chatterjee N, Jankowska M, Madan J, Karagas MR, 
McAllister KA, Mechanic LE, Fallin MD, Ladd-Acosta C, Blair IA, Teitelbaum SL, Amos CI. Opportunities 
and challenges for environmental exposure assessment in population-based studies. Cancer Epidemiol 
Biomarkers Prev. 2017. 26(9): 1370–1380. http://dx.doi.org/10.1158/1055-9965.EPI-17-0459 
 

33

http://dx.doi.org/10.1039/c6tx00234j
http://dx.doi.org/10.1007/s40471-016-0075-7
http://dx.doi.org/10.1289/ehp.1510041
http://dx.doi.org/10.1289/ehp.1002452
http://dx.doi.org/10.1289/EHP140
http://dx.doi.org/10.1289/EHP474
https://doi.org/10.1289/EHP2129
https://doi.org/10.1289/EHP353
https://doi.org/10.1289/EHP2657
http://dx.doi.org/10.1007/978-3-319-27449-2
http://dx.doi.org/10.1093/aje/kwx227
http://dx.doi.org/10.1158/1055-9965.EPI-17-0459


Ramsay M. Africa: Continent of genome contrasts with implications for biomedical research and health. 
FEBS Lett. 2012. http://dx.doi.org/10.1016/j.febslet.2012.07.061 
 
Ritz BR, Chatterjee N, Garcia-Closas M, Gauderman WJ, Pierce BL, Kraft P, Tanner CM, Mechanic LE, 
McAllister K. Lessons learned from past gene-environment interaction successes. Am J Epidemiol. 2017. 
186(7): 778–786. http://dx.doi.org/10.1093/aje/kwx230 
 
Tolins M, Ruchirawat M, Landrigan P. The developmental neurotoxicity of arsenic: cognitive and 
behavioral consequences of early life exposure. Ann Glob Health. 2014. 80(4): 303–314. 
http://dx.doi.org/10.1016/j.aogh.2014.09.005 
 
Tshala-Katumbay D, Mwanza JC, Rohlman DS, Maestre G, Oriá RB. A global perspective on the influence 
of environmental exposures on the nervous system. Nature. 2015. 527: S187–S192. 
http://dx.doi.org/10.1038/nature16034 
 
Turner MC,  Nieuwenhuijsen M, Anderson K, Balshaw D, Cui Y, Dunton G, Hoppin JA, Koutrakis P, Jerrett 
M. Assessing the exposome with external measures: commentary on the state of the science and 
research recommendations. Annu Rev Public Health. 2017. 38: 215-239. 
https://doi.org/10.1146/annurev-publhealth-082516-012802 
 
Wogan GN, Kensler TW, Groopman JD. Present and future directions of translational research on 
aflatoxin and hepatocellular carcinoma. A review. Food Addit Contam Part A Chem Anal Control Expo 
Risk Assess. 2012. 29(2): 249-257. https://doi.org/10.1080/19440049.2011.563370 

34

http://dx.doi.org/10.1016/j.febslet.2012.07.061
http://dx.doi.org/10.1093/aje/kwx230
http://dx.doi.org/10.1016/j.aogh.2014.09.005
http://dx.doi.org/10.1038/nature16034
https://doi.org/10.1146/annurev-publhealth-082516-012802
https://doi.org/10.1080/19440049.2011.563370


Participant List
H3Africa — Human Heredity and Health in Africa 

35



Innocent Abayisenga Kayijuka 
University of Rwanda 
innoflokayijuka@gmail.com 
Rwanda 

Gushima Abella Celine 
University of Rwanda 
abellaceline12@gmail.com 
Rwanda 

Alash'Le Abimiku 
Institute of Human Virology Nigeria; University of Maryland, 
Baltimore 
aabimiku@ihv.umaryland.edu 
Nigeria 

Job Abiringirwa 
Student 
jobelyse@gmail.com 
Rwanda 

Samuel Mawuli Adadey 
University of Cape Town, South Africa; University of 
Ghana, Ghana 
smadadey@st.ug.edu.gh 
South Africa 

Mesafint Molla Adane 
Bahir Dar University 
mesafintm@bduedu.et 
Ethiopia 

Clement Adebamowo 
Institute of Human Virology, University of Maryland, 
Baltimore, Institute of Human Virology, Nigeria 
cadebamowo@ihv.umaryland.edu 
Nigeria 

Oladimeji Adebayo 
University College Hospital 
doctorladi@gmail.com 
Nigeria 

Marion Adebiyi 
Covenant University 
marion.adebiyi@covenantuniversity.edu.ng 
Nigeria 

Fakunle Adekunle 
University of Ibadan 
fakunz@yahoo.com 
Nigeria 

Ibukun Adesiyan 
Institute of Ecology and Environmental Studies 
modupeadesiyan@gmail.com 
Nigeria 

Taiwo Adigun 
University of Ibadan 
taiwofisayo2002@yahoo.com 
Nigeria 

David Adjei 
Makerere University 
davidkateete@gmail.com 
Uganda 

Dwomoa Adu 
University of Ghana 
dwoms15@gmail.com 
Ghana 

Justina Agula 
University of Ghana, Ghana 
jagula@sicklegenafrica.com 
Ghana 

Rahaman Ahmed 
University of Lagos 
ahmedrahman158@gmail.com 
Nigeria 

Mohammed Ahmed Mohammed Ahmed 
Faculty of Computers and Information Helwan Univerisity, 
Cairo, Egypt 
mohammed_farahat19@yahoo.com 
Egypt 

Rufus Akinyemi 
University of Ibadan 
rufusakinyemi@yahoo.com 
Nigeria 

Onoja Akpa 
University of Ibadan 
onojamatthew@yahoo.co.uk 
Nigeria 

Priscilla Abena Akyaw 
Noguchi Memorial Institute for Medical Research 
akyawpriscy@gmail.com 
Ghana 

Stuart Ali 
University of the Witwatersrand 
stuart.ali@wits.ac.za 
South Africa 

Adeladza Amegah 
University of Cape Coast 
aamegah@ucc.edu.gh 
Ghana 

Marion Amujal 
Makerere University 
amujalcrystal@gmail.com 
Uganda 

Ingabire Angelique 
University of Gitwe 
Ingange92@gmail.com 
Rwanda 

36



Rutarindwa Arnaud 
SPENN 
arnaudrutarindwa@gmail.com 
Rwanda 

Adeyinka Ashaye 
University of Ibadan, Nigeria 
adeyinkaashaye@yahoo.com 
Nigeria 

Edwinah Atusingwize 
Makerere University School of Public Health 
eatusingwize@musph.ac.ug 
Uganda 

Gordon Awandare 
University of Ghana 
gawandare@ug.edu.gh 
Ghana 

Oluwatoyin Babalola 
Insitute for Advanced Medical Research and Training, 
College of Medicine, University of Ibadan 
praisebab2@gmail.com 
Nigeria 

Janet Peace Babirye 
Makerere University 
p.barbie@yahoo.com
Uganda

Erick Barasa 
Masinde Muliro Unviersity of Science and Tehnology 
barasaerick256@gmail.com 
Kenya 

Gabriel Batzli 
NHGRI 
gabriel.batzli@nih.gov 
United States of America 

Kiros Berhane 
University of Southern California 
kiros@usc.edu 
United States of America 

Lora Bingaman 
National Institute of Mental Health 
lora.bingaman@nih.gov 
United States of America 

Kidist Bobosha 
Armauer Hansen Research Institute 
kbobosha@gmail.com 
Ethiopia 

Esther Buregyeya 
Makerere University School of Public Health 
eburegyeya@musph.ac.ug 
Uganda 

Stacy Carrington-Lawrence 
National Institutes of Health 
carringtons@od.nih.gov 
United States of America 

Stacey Chambers 
NIH/NINDS 
chambers@ninds.nih.gov 
United States of America 

Umugwaneza Chance Albine 
Association de Guide du Rwanda 
Uchance2017@gmail.com 
Rwanda 

Paballo Chauke 
H3ABioNet 
paballo.chauke@uct.ac.za 
South Africa 

Jonathan Chevrier 
McGill University 
jonathan.chevrier@mcgill.ca 
Canada 

Tinashe Chikowore 
University of the Witwatersrand (WITS) 
tinashedoc@gmail.com 
South Africa 

Nshimiye Nsenga Christian 
Student 
nsengachristia@gmail.com 
Rwanda 

Gwen Collman 
NIEHS/DERT 
collman@niehs.nih.gov 
United States of America 

Murorunkwere Cynthia 
University of Rwanda 
gajucynthia2016@gmail.com 
Rwanda 

Thierry Cyuzuzo 
University of Rwanda 
Cyuzutsi95@gmail.com 
Rwanda 

Niyigena Daniel 
Student 
danyniyigena@gmail.com 
Rwanda 

Jantina De Vries 
University of Cape Town 
jantina.devries@uct.ac.za 
South Africa 

37



Ishimwe Deborah 
RPSA 
ishimwedebrah@gmail.com 
Rwanda 

Felix Sizwe Dube 
Univerisity of Cape Town 
fdube82@gmail.com 
South Africa 

Marie Grace Duhuze Karera 
Ministry of Health/ Bushenge Provincial Hospital 
duhuzekarera@gmail.com 
Rwanda 

Chris Dupont 
J. Craig Venter Institute
cdupont@jcvi.org
United States of America

Christopher Dupont 
J. Craig Venter Institute
cdupont@jcvi.org
United States of America

Emmanuel Dwomoh 
Fulbright 
kofidwomoh20@gmail.com 
United States of America 

Kigozi Edgar 
Makerere University 
kigoziedgar@chs.mak.ac.ug 
Uganda 

Musabimana Hirwa Elise 
University of Rwanda 
hirwaelise1997@gmail.com 
Rwanda 

Kangabo Elton 
Inganji protocol and services 
Majeshi2020@gmail.com 
Rwanda 

Biryabarema Emmanuel 
Makerere University 
emmanuelb060@gmail.com 
Uganda 

Nshimiyimana Eric 
GUNG Tech 
nericmpc@gmail.com 
Rwanda 

Bimenyimana Ndemezo Eric 
University of Rwanda 
ericndemezo@gmail.com 
Rwanda 

Brenda Eskenazi 
School of Public Health, University of California, Berkeley 
eskenazi@berkeley.edu 
United States of America 

Michelle Estrella 
UCSF - Kidney Health Research Collaborative 
michelle.estrella@ucsf.edu 
United States of America 

Samuel Etajak 
Makerere University School of Public Health 
setajak@musph.ac.ug 
Uganda 

Nsengimana Etienne 
University of Rwanda 
sengimane@gmail.com 
Rwanda 

Mugemana Etienne 
University of Rwanda 
mugematienne@gmail.com 
Rwanda 

Adebola Fagbohunlu 
Center for Bioethics and Research 
mtfrancis9@gmail.com 
Nigeria 

Shamiso Fana 
University of Zimbabwe, college of health sciences 
smuteti@gmail.com 
Zimbabwe 

Uwiduhaye Fina Joyce 
RVCP(Rwanda village community promoters) 
ufinajoyce@gmail.com 
Rwanda 

Mahoro Fiona 
AFSHG 
Mahorophiona@gmail.com 
Rwanda 

Julius Fobil 
University of Ghana School of Public Health 
jfobil@ug.edu.gh 
Ghana 

Mushaija Fred 
BFC 
musheijafred@yahoo.com 
Rwanda 

Kakembo Fredrick Elishama 
Makerere University 
kakembofredrick@gmail.com 
Uganda 

38



Brunelle Aeris Gateka 
University of Rwanda 
brunellaegateka@gmail.com 
Burundi 

Yishak Gebrekidan Weldemichael 
Eritrea Institute of Technology, Mai-Nefhi-Asmara-Eritrea 
Yishakadiam@gmail.com 
Eritrea 

Nsubuga Gideon 
Makerere University 
gideonnsubuga4@gmail.com 
Uganda 

Lord Jephthah Joojo Gowans 
Kwame Nkrumah University of Science and Technology 
ljj.gowans@gmail.com 
Ghana 

Lord Gowans 
Kwame Nkrumah University of Science and Technology 
ljj.gowans@gmail.com 
Ghana 

Eric Green 
National Human Genome Research Institute 
egreen@nhgri.nih.gov 
United States of America 

Cheick Oumar Guinto 
University of Science, Techniques and Technology of 
Bamako 
oumarguinto@hotmail.com 
Mali 

Mark Guyer 
NIH (contractor) 
guyerm@exchange.nih.gov 
United States of America 

Jean De Dieu Habakwizera 
Rwanda Village Community Promoters 
jdhabakwizera@gmail.com 
Rwanda 

Hans Hagen 
Institut Pasteur Paris 
hans.hagen@pasteur.fr 
France 

Charles Hagenimana 
University of Rwanda 
hagenam91@gmail.com 
Rwanda 

Marc Hagenimana 
University of Rwanda 
marchagenimana@gmail.com 
Rwanda 

Mariem Hanachi 
Institute Pasteur of Tunis, College of Science Bizerte 
mariem.hanachi@gmail.com 
Tunisia 

Christiane Hertz-Fowler 
Makerere University 
chf@liverpool.ac.uk 
Uganda 

Makhosazana Zanele Hlatshwayo 
University of Botswana: Makere University 
mhlatshwayo@baylorswaziland.org.sz 
South Africa 

Megan Hoffmann 
National Institute of Allergy and Infectious Diseases, USA 
megan.hoffmann@nih.gov 
United States of America 

Cathrine Hoyo 
North Carolina State university 
choyo@ncsu.edu 
United States of America 

Ayman Hussein 
IEND, University of Khartoum 
aymanhussain@gmail.com 
Sudan 

Muntaser Ibrahim 
Institute of Endemic Diseases; University of Khartoum 
mibrahim@iend.org 
Sudan 

Lambert Igiraneza Rafiki 
University of Rwanda 
igirafilambert@gmail.com 
Rwanda 

John Imaledo 
University of Ibadan 
hisgracejohn@gmail.com 
Nigeria 

Clairette Imanishimwe 
Student 
imanishimweclvclairette@gmail.com 
Rwanda 

Ange Sabine Ingabire 
University of Rwanda 
sabiniam@gmail.com 
Rwanda 

Fabrice Iradukunda 
University of Rwanda 
iradukundafabrice13@gmail.com 
Rwanda 

39



Alain Marius Iraguha 
Choeur International 
iraguha10@gmail.com 
Rwanda 

Marie Solange Ishimirwe 
Medical student 
solangishimirwe@gmail.com 
Rwanda 

Honore Isimbi 
Medical students association of Rwanda 
honisi2050@gmail.com 
Rwanda 

San James 
Kwazulu Natal Research and Innovation Sequencing 
Platform / University of Kwazulu Natal 
sanemmanueljames@gmail.com 
South Africa 

Stefan Jansen 
University of Rwanda 
sjansen.ur@gmail.com 
Rwanda 

Nzeyimana Jean Bosco 
CARAES/Ndera 
nzeyimanaj.bosco@rocketmail.com 
Rwanda 

Tuyishimire Jean Bosco 
Kigali independent university 
tuyibo10@gmail.com 
Rwanda 

Manirarora Jean Claude 
Rwanda pharmacy student association(RPSA) 
maclaude2020@gmail.com 
Rwanda 

Barinzi Jean Marie Vianney 
Mount Kenya University 
barinzi2012@gmail.com 
Rwanda 

Manikuze Jean Paul 
University of Rwanda 
manikuzejeanpaul@gmail.com 
Rwanda 

Hakorimana Jean Paul 
University of Rwanda 
pauldonathe@gmail.com 
Rwanda 

Mukeshimana Jeanne D'Arc 
University of Rwanda 
mukerijeanne@gmail.com 
Rwanda 

Ayodele Jegede 
University of Ibadan 
sayjegede@gmail.com 
Nigeria 

Thobile Jele 
Baylor College of Medicine-Swaziland 
tjele@baylorswaziland.org.sz 
Swaziland 

Chandy John 
Indiana University 
chjohn@iu.edu 
United States of America 

Katherine Johnston 
H3ABioNet 
katherine.johnston@uct.ac.za 
South Africa 

Moses Joloba 
Makerere University 
moses.joloba@case.edu 
Uganda 

Bonnie Joubert 
NIEHS 
joubertbr@nih.gov 
United States of America 

Ntwari Jovithe 
Student 
ntjovani1998@gmail.com 
Rwanda 

Ukwishaka Joyeuse 
University of Rwanda 
ukwishakajoy@gmail.com 
Rwanda 

Windingoudi Justin Kabore 
Centre International de Recherche-Developpement sur 
l'Elevage en zone Subhumide 
kabjuste@gmail.com 

Steven Karera 
University of Rwanda 
Krrsteven@gmail.com 
Rwanda 

Eric Katagirya 
Makerere University 
katagiryaeric@gmail.com 
Uganda 

David Kateete 
University of Ghana; UG 
dna@chs.edu.gh 
Ghana 

40



Paul Katongole 
Makerere University 
paul.katongole@gmail.com 
Uganda 

Joshua Katusime 
Rwanda Polytechnic 
joshuakatusime@gmail.com 
Rwanda 

Ma Ansu Kinteh 
Medical Research Council Unit The Gambia at the London 
School of Hygiene and Tropical Medicine 
bkwambana@mrc.gm 
Gambia 

Mathurin Koffi 
Jean Lorougnon GUEDE University 
m9koffi@yahoo.fr 
Cote d'Ivoire 

Ernestine Kubi 
Noguchi Memorial Institute for Medical Research 
ernestine.kubi@gmail.com 
Ghana 

Benard Kulohoma 
Centre for Biotechnology and Bioinformatics, University of 
Nairobi 
kulohoma@gmail.com 
Kenya 

Abera Kumie 
Addis Ababa University 
aberakumie2@yahoo.com 
Ethiopia 

Judit Kumuthini 
CPGR 
jkumuthini@gmail.com 
South Africa 

Brenda Anna Kwambana 
Medical Research Council Unit The Gambia at the London 
School of Hygiene and Tropical Medicine 
bkwambana@mrc.gm 
Gambia 

Didier Kwizera 
Business Development Consultancy Ltd 
didierkwiz@gmail.com 
Rwanda 

Karen Lacourciere 
NIH/NIAID 
lacourcierek@nih.gov 
United States of America 

Guida Landoure 
University of Science Technique and Technology 
glandoure@gmail.com 
Mali 

Felix Made 
National Institute for Occupational Health 
felix.made@nioh.nhls.ac.za 
South Africa 

Yves Mafulu 
Baylor College of Medicine-Swaziland 
ymafulu1@gmail.com 
Swaziland 

Koketso Maplanka 
University of Botswana 
maplankako@ub.ac.bw 
Botswana 

Nirere Marie Chantal 
Entrepreneur 
nmaric16715@gmail.com 
Rwanda 

Tuombemungu Marie Parfaite 
University of Rwanda 
tuombeparfaite@gmail.com 
Rwanda 

Jenniffer Maroa 
The African Academy of Sciences 
j.mabuka@aasciences.ac.ke

Robin Mason 
National Institutes of Health 
rmason@niaid.nih.gov 
United States of America 

Keofentse Mathuba 
Boswana-Baylor Children's Clinical Center of Excellence 
kmathuba@baylorbotswana.org.bw 
Botswana 

Enock Matovu 
Makerere University 
matovue04@yahoo.com 
Uganda 

Mogomotsi Matshaba 
Botswana-Baylor Children's Clinical Centre of Excellence, 
Botswana; Baylor College of Medicine, USA 
mmatshaba@baylorbotswana.org.bw 
Botswana 

Hypesia Thembela Mavuso 
Baylor College of Medicine Children's Foundation-
Swaziland(BCMCF-SD) 
tmavuso@baylorswaziland.org.sz 
Swaziland 

Eric Mbunwe 
University of Pennsylvania 
embunwe@gmail.com 
United States of America 

41



Kim Mcallister 
NIEHS 
mcallis2@niehs.nih.gov 
United States of America 

Worku Mekonnen 
Addis Ababa University 
workutefera2000@yahoo.com 
Ethiopia 

Jerome Mfitumukiza 
Rwanda Medical Association 
jerome.mfitumukiza@yahoo.fr 
Rwanda 

Pierrette Mfurankunda 
MEDSAR 
mpierrette10@gmail.com 
Rwanda 

Nuredin Mohammed 
MRC unit the Gambia 
nimohammed@mrc.gm 
Gambia 

Mambu Momoh 
KGH Sierra Leone 
mambumomoh@gmail.com 
Sierra Leone 

Moleboheng Neo Monoto 
Tswane University of Technology 
nmonoto@witshealth.ac.za 
South Africa 

Confidence Mothiba 
University of Cape Town, South Africa 
confidence.mothiba@uct.ac.za 
South Africa 

Sununguko Wata Mpoloka 
University of Botswana 
mpoloka@ub.ac.bw 
Botswana 

Eduard Mugisha 
Student 
gagaeduard@gmail.com 
Rwanda 

Babu Muhamed 
University of Cape Town, South Africa 
mhmbab001@myuct.ac.za 
South Africa 

Frank Muhire 
University of Rwanda 
muhirefrank30@yahoo.com 
Rwanda 

Derrick Muhizi 
University of Rwanda 
derrickmuhizi@gmail.com 
Rwanda 

Christian Muhoza 
University of Rwanda 
muchris@mail.ru 
Rwanda 

Jane Mukamugema 
University of Rwanda 
jmugema@gmail.com 
Rwanda 

Claudine Mukashyaka 
Makerere University 
fabclau7@gmail.com 
Uganda 

Francois D'Assise Munyamahoro 
University of Rwanda 
Dassfranco@gmail.com 
Rwanda 

Aimable Munyeshyaka 
University of Rwanda 
aimashyaka@gmail.com 
Rwanda 

Nosiku Munyinda 
University of Zambia 
nosikumunyinda@gmail.com 
Zambia 

Gilbert Musabyimana 
University of Rwanda 
musabyimanagil@gmail.com 
Rwanda 

Henry Musinguzi 
Makerere University 
hkmusinguzi@gmail.com 
Uganda 

Fabrice Muvunyi Gikara 
University of Rwanda 
gikarafabrice@gmail.com 
Rwanda 

Kilaza Samson Mwaikono 
University of Cape Town, South Africa;  Dar es Salaam 
Institute of Technology, Tanzania 
kilazasmsn24@gmail.com 
South Africa 

Savannah Mwesigwa 
Makerere University 
savannah.mwesigwa@gmail.com 
Uganda 

42



Oscar Mwizerwa 
MoH-UR 
mosenga2000@gmail.com 
Rwanda 

Sunji Nadoma 
Institute of Human Virology Nigeria 
snadoma@ihvnigeria.org 
Nigeria 

Mbiatong Tchatat Nancielle 
University of Buea 
mbiatong@hotmail.com 
Cameroon 

Harriet Nankya 
Makerere University 
harrietana@gmail.com 
Uganda 

Emmanuel Nasinghe 
Makerere University 
emmanueldbwat@gmail.com 
Uganda 

Thierry Nayituriki 
SaGE Pharmily 
nayiturikithierry@gmail.com 
Rwanda 

Jean Bernard Ndayambaje 
University of Rwanda 
ndayambajejbk999@gmail.com 
Rwanda 

James Ndayisaba 
kiac 
jamesndayisaba@gmail.com 
Rwanda 

Lwanga Newton 
Makerere University 
lwanganewton@gmail.com 
Uganda 

Mark Nicol 
University of Cape Town 
mark.nicol@uct.ac.za 
South Africa 

David Niyigena 
VSO Rwanda 
don.dev84@gmail.com 
Rwanda 

Anne Niyigena 
Saint Louis University 
niyianne@gmail.com 
United States of America 

Jean Jacques Yves Niyotwizera 
University of Rwanda 
niyojjyves@gmail.com 
Rwanda 

Jean Claude Njabou Katte 
University of Yaounde 1 
jckatte@gmail.com 
Cameroon 

Bertrand Nsengiyumva Kwizera 
University of Rwanda, Medical student 
bertrand.ishimwe@gmail.com 
Rwanda 

Vincent Nsereko 
Makerere University College of Health Sciences, School of 
Public Health 
vnsereko@yahoo.com 
Uganda 

Alexis Nshimiyimana 
University of Rwanda 
nshialexis992@gmail.com 
Rwanda 

Theoneste Ntakirutimana 
University of Rwanda 
tntakirutimana@nursph.org 
Rwanda 

Charles Ntakiyimana 
University of Rwanda 
cntakiyimana@gmail.com 
Rwanda 

Procure Ntivuguruzwa 
University of Rwanda 
pntivuguruzwa@gmail.com 
Rwanda 

Bheki Ntshangase 
Baylor College Of Medicine Children's Foundation 
Swaziland 
bhekin@baylorswaziland.org.sz 
Swaziland 

Mary Oboh 
Universite Cheikh Anta Diop, Dakar 
aigbi4god@gmail.com 
Senegal 

Yasmine Ochi 
Faculty of Mathematical, Physical and Natural Sciences of 
Tunis 
yasmineo52@gmail.com 
Tunisia 

Adeyinka Odebode 
Kabale University 
odebode04@yahoo.co.uk 
Uganda 

43



Solomon Ofori-Acquah 
University of Ghana, Ghana; University of Pittsburgh, USA 
sofori-acquah@ug.edu.gh 
Ghana 

Tosin Ogunbiyi 
Redeemer's University 
ogunbiyis6576@run.edu.ng 
Nigeria 

Akinlolu Ojo 
University of Arizona 
aojo@email.arizona.edu 
United States of America 

Samson Okello 
Mbarara University of Science & Technology 
okello.samson@must.ac.ug 
Uganda 

Olusola Olawoye 
College of Medicine University of Ibadan; University 
College Hospital Ibadan 
solaolawoye@yahoo.com 
Nigeria 

Olumide Olufayo 
H3 Africa 
olufayooe@gmail.com 
Nigeria 

Testimony Olumade 
Redeemer's University 
olumadet@run.edu.ng 
Nigeria 

Afolabi Omowunmi 
University of Arizona 
afolabiomowunmi@gmail.com 
Botswana 

Nkurunziza Osman 
University of Rwanda 
Nkurunzizaosman@gmail.com 
Rwanda 

Olayinka Osuolale 
Elizade University 
olayinka.osuolale@elizadeuniversity.edu.ng 
Nigeria 

Oloche Owoicho 
African Centre of Excellence for Genomics of Infectious 
Diseases 
olocheowoicho@gmail.com 
Nigeria 

Mayowa Owolabi 
University of Ibadan 
mayowaowolabi@yahoo.com 
Nigeria 

Mojisola Owoseni 
Federal University Lafia, Nigeria 
moji.owoseni@gmail.com 
Nigeria 

Nahayo Pacifique 
Student 
nahayopac12@gmail.com 
Rwanda 

Rulan Parekh 
The Hospital for Sick Children 
rulan.parekh@sickkids.ca 
Canada 

Matt Poulter 
BGI 
matt.poulter@bgi.com 

Ayinkamiye Raissa 
University of Rwanda 
ayinkamiyerai@gmail.com 
Rwanda 

Yemi Raji 
University of Ibadan, Nigeria 
yemyrajj@yahoo.com 
Nigeria 

Michele Ramsay 
University of the Witwatersrand 
Michele.ramsay@wits.ac.za 
South Africa 

Verena Ras 
University of cape Town 
verena.ras@uct.ac.za 
South Africa 

Ahmed Rebai 
Centre of Biotechnology of Sfax 
ahmed.rebai@cbs.rnrt.tn 
Tunisia 

Thato Vinette Regonamanye 
Botswana Baylor Childrens Clinical Centre of Excellence 
tregonamanye@baylorbotswana.org.bw 
Botswana 

Ndayambaje Robert 
ROBERT NDAYAMBAJE 
robembajet7@yahoo.fr 
Rwanda 

Jesse Rop 
KEMRI Wellcome Trust Research Programme 
jrop@kemri-wellcome.org 
Kenya 

44



Charmaine Royal 
Duke University 
charmaine.royal@duke.edu 
United States of America 

Etienne Rugigana 
GEOHealth Hub Rwanda 
steve.rugigana@gmail.com 
Rwanda 

Henock Rugwizangoga 
Same Goal Elite (SaGE) Pharmily 
ngogahenock@gmail.com 
Rwanda 

Samson Rukundo 
University of Rwanda 
samoxyrukundo@gmail.com 
Rwanda 

Jean Rwabakika 
University of Rwanda 
jrwabakika@gmail.com 
Rwanda 

Emmanuel Rwigema 
University of Rwanda 
emmyrwige12@gmail.com 
Rwanda 

Patient Rwinikiza Kirayi 
University of Rwanda 
rkirayi@gmail.com 
Rwanda 

Abizera Sabin 
MEDSAR 
abizerasabin2@gmail.com 
Rwanda 

Oumar Samassekou 
University of Science, Technique and Technology of 
Bamako 
oumar.samassekou@usherbrooke.ca 
Mali 

Wanji Samuel 
University of Buea 
swanji@yahoo.fr 
Cameroon 

Emmanuel James San 
Kwazulu Natal Research and Sequencing Platform 
sanemmanueljames@gmail.com 
South Africa 

Geetha Senthil 
National Institutes of Health 
senthilgs@mail.nih.gov 
United States of America 

Dareskedar Tsehay Sewasew 
Armauer Hansen Research Institute 
daxite81@gmail.com 
Ethiopia 

Yves Shema 
Student 
shema.yveson42@gmail.com 
Rwanda 

Gustave Simo 
University of Dschang 
gsimoca@yahoo.fr 
Cameroon 

Barbara Sina 
NIH/FIC 
sinab@mail.nih.gov 
United States of America 

Niragire Since 
Pray films 
Niragiredouce@gmail.com 
Rwanda 

Michelle Skelton 
University of Cape Town 
michelle.skelton@uct.ac.za 
South Africa 

Joshua Smith 
Johns Hopkins Bloomberg School of Public Health 
joshuasmith@jhu.edu 
United States of America 

Nsengimana Sosthene 
University of Rwanda 
nsengi201@gmail.com 
Rwanda 

Alfred Ssekagiri 
Makerere University 
assekagiri@gmail.com 
Uganda 

Charles Ssemugabo 
Makerere University School of Public Health 
cssemugabo@musph.ac.ug 
Uganda 

Adrie Steyn 
University of Alabama, Birmingham 
asteyn@uab.edu 
United States of America 

Kareemah Suleiman 
Institute of Human Virology Nigeria 
ksuleiman@ihvnigeria.org 
Nigeria 

45



Uworoheranye Sylvie 
Student 
uworoheranyesylvie@gmail.com 
Rwanda 

Erdaw Tachbele 
Addis Ababa University 
erdawt@yahoo.com 
Ethiopia 

Rasheed Taiwo 
Center for Bioethics and Research 
olanrewajutaiwo@bioethicscenter.net 
Nigeria 

Sengarambe Theogene 
MEDSAR 
tsengarambe@yahoo.fr 
Rwanda 

Dusengimana Thomas 
University of Rwanda 
thomasduseng@gmail.com 
Rwanda 

Jennifer Troyer 
National Human Genome Research Institute, National 
Institutes of Health, USA 
Jennifer.Troyer@nih.gov 
United States of America 

Daniel Tshala-Katumbay 
Oregon Health & Science University 
tshalad@ohsu.edu 
United States of America 

Eric Tuyishimire 
University of Rwanda 
teric277@gmail.com 
Rwanda 

Jean Leonard Tuyisingize 
University of Rwanda 
tuyisingizeleonard@gmail.com 
Rwanda 

Theodose Twagirayezu 
University of Rwanda 
atheo012@gmail.com 
Rwanda 

Ketin Twahirwa 
Anti-crime club 
twahirwaketin@gmail.com 
Rwanda 

Eric Twizeyimana 
University of Rwanda 
erictwiz07@gmail.com 
Rwanda 

Aniefiok Udoakang 
Genetiques des Population, Departement de Biologie 
Animale, Faculte des Science et Techniques, Universite 
Cheikh Anta Diop de Dakar 
mandith2004@yahoo.com 
Senegal 

Ifeoma Ulasi 
College of Medicine, University of Nigeria 
IFEOMAULASI@UNN.EDU.NG 
Nigeria 

Mameline Umutesi 
University of Rwanda 
mamelineumutesi@gmail.com 
Rwanda 

Daniel Usengimana 
University of Rwanda 
usdanny04@gmail.com 
Rwanda 

Mediatrice Uwanyirigira 
University of Rwanda 
giramedi@gmail.com 
Rwanda 

Jocelyne Uwibambe 
UGMSA 
jojojoxy39@gmail.com 
Rwanda 

Annette Uwineza 
School of Medicine and Pharmacy/ University of Rwanda 
annetteuwineza@gmail.com 
Rwanda 

Mutambyi Valerien 
University of Rwanda 
vmutambyi@gmail.com 
Rwanda 

Christine Wasunna 
BICR, USA 
christine.wasunna@gmail.com 
United States of America 

Misaki Wayengera 
Makerere University 
wmisaki@yahoo.com 
Uganda 

Christopher Whalen 
National Institute of Allergy and Infectious Diseases 
cwhalen@mail.nih.gov 
United States of America 

Marie Grace Wishavura 
University of Rwanda 
gracewishavura93@gmail.com 
Rwanda 

46



Ambroise Wonkam 
University of Cape Town South Africa 
Ambroise.Wonkam@uct.ac.za 
South Africa 

Adaeze Wosu 
Fogarty Global Health Fellow 
awosu1@jhu.edu 
United States of America 

47



Environmental Health in Africa:  
Opportunities to Expand Research Capacity in the H3Africa Consortium


	table of contents.pdf
	H3 Meeting Book SMF Sept 13.pdf
	H3 Meeting Book SMF Sept 12.pdf
	H3 Meeting Book SMF Sept 12.pdf
	H3 Meeting Book.pdf
	table of contents.pdf
	H3 Meeting Book.pdf
	NIEHS H3 Africa poster abstracts EMR.pdf
	Skin Lighteners and Chemical Hair Product Use: Associated Breast Cancer Risk Among Women of African Ancestry
	Street Vendors in Cape Coast, Ghana: Traffic-related Air Pollution Exposure and Adverse Health Experiences
	Exposure Assessment of Ambient PM2.5 Concentration in Kampala, Uganda: Preliminary Results of Ambient PM2.5 Concentrations from the Four Sub Cities, June 2018, The Eastern Africa GEOHealth Hub
	Exposure to Household Air Pollution as a Risk Factor for Stroke Among Africans
	Exploration of the Impact of Mode of Delivery on Tunisians Newborns’ Phageome
	NIEHS Exposure Analysis Resources: CHEAR and HHEAR
	GEOHealth Hub for Research and Training in Eastern Africa: Overall Status and Research Findings from Ethiopia and Uganda
	Coal Dust Exposure Assessment in the South African Coal Mining Industry: Constitution of Homogenous Exposure Groups
	Respiratory Microbiota of Gambian Children and Inhaled Air Pollution (Gambia ReMAC) Study
	Chlorine Tolerant Bacteria in Wastewater Effluent Impacts Public and Environmental Health
	Air Pollution and Related Chronic Respiratory Health Risk in Informal Settlement in Kampala City, Uganda
	Pesticide Residues in Fruits and Vegetables Along the Food Supply and Consumption Chain and Associated Human Health Risks in Kampala, Uganda
	Characterization, Bulk Composition, and Seasonality of Ambient Particulate Matter (PM2.5) in Central Addis Ababa
	Survey of Breast Cancer Patients in Nigeria and Senegal

	Meeting Book in progress.pdf
	Meeting Book in progress.pdf
	JoubertB18_1836 H3 Africa Flyer v03 508.pdf
	Meeting Book in progress.pdf
	Meeting Book in progress.pdf
	Biographies for H3 Africa meeting book.pdf
	Meeting Book in progress.pdf
	JoubertB18_1836 H3 Africa report cover and inserts v07 508.pdf
	JoubertB18_1836 H3 Africa Agenda v09 508.pdf




	Participant list.pdf



	JoubertB18_1836 H3 Africa report cover and inserts v07 508.pdf

	Bibliography.pdf
	H3Africa Bibliography for meeting book.pdf

	Moduku original.pdf
	Fingerprints and Prevalence of Multidrug-resistant P. shigelloides in Selected Surface Waters in Southwest Nigeria





