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Concept Note: HEALTHY ENVIRONMENTS  
 

Description of the problem and the challenges 

“By unsustainably exploiting nature's resources, human civilisation has flourished but now 
risks substantial health effects from the degradation of nature's life support systems in the 
future.” - Rockefeller Foundation-Lancet Commission on Planetary Health, 2015 

Challenges to ensuring healthy environments for the world’s population 

Two major sets of challenges confront us related to global and local/regional environmental 
degradation, and their impacts on human health, and associated health inequities. The first 
results from greenhouse gas accumulation in the atmosphere. Both the causes and the effects 
are global. It is also widely recognized as an inequity: High-income countries make a much 
larger contribution to the problem, both historically and currently, with the United States and 
European Union being the two biggest contributors (1). Not only do high-income countries 
make a larger contribution overall, but they also maintain their living standards and culture of 
consumption by damaging the ecologies of developing countries (2). At the same time, these 
low-income countries are more likely to suffer the consequences of greenhouse gas 
accumulation, for two reasons. First, they may be located in more precarious environments 
(semi-arid areas, low-lying islands etc.). Second, they may be less resilient to the anticipated 
climate changes due to limited technical capacity in local institutions and organizations, and 
fewer resources to devote to local adaptation. The IPCC Fifth Assessment Report gives several 
examples of the disproportionate impacts of climate change for the poor. In the Summary for 
Policymakers, it is stated that urban areas face many risks due to climate change, but these 
risks are even greater for those lacking services and infrastructure to counter heat stress, 
flooding, pollution, and many more effects. Another example relates to disparities due to the 
locations of some low-income communities. There is high confidence that those living in low-
lying coastal zones and small islands have a risk of death, injury, ill-health, or disrupted 
livelihoods due to sea level rising (3). 

The year 2015 was the warmest year on record, with atmospheric CO2 rising above 400 parts 
per million, specifically 402.80 ppm in June 2015. 350 ppm is the level of atmospheric CO2 that 
the Earth must be at in order to achieve climate safety (4), and yet recent reports show that 
June 2016 had atmospheric CO2 levels at 406.81 ppm, which shows that the problem is 
gradually increasing (5). The effect of greenhouse gas accumulation in the atmosphere, and 
consequent climate change include warming of oceans, retreat of glaciers that feed many of the 
world’s major rivers, reduced quantity and quality of water, environmental refugees, accidents 
and injuries from increased flooding, storm surge and extreme weather events and more heat-
related illness.  
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The IPCC Working Group II Report gives evidence of climate change and its effects using their 
latest modeling simulations. They give different confidence levels for the information they have 
gathered. For example, there is medium confidence that changing precipitation or melting 
snow and ice are affecting the quantity and quality of water resources. There is high 
confidence, however, that glaciers are shrinking due to climate change and that climate change 
is causing permafrost warming and thawing in certain regions. An example related to food 
insecurity includes the high confidence that the negative impacts of climate change on crop 
yields outnumber the positive impact. One other important fact that has been labeled with very 
high confidence is that uneven development processes (poorer communities vs. wealthier 
communities) due to inequalities such as socioeconomic status, exposure, gender, age, etc., 
results in differences in vulnerability and exposure to the effects of climate change. There is 
medium evidence, but high agreement, that the more vulnerable people also lack resources for 
adaptation and mitigation responses, making them more at-risk for the negative impacts of 
climate change (3). 

Challenges at the local and regional levels 

Degradation of environments at the local and regional levels can affect land, air, water and 
biodiversity. Its causes include global demand for extraction of resources (mining, and industrial 
production, and local population pressures with resultant demands on land, water and other 
resources. The scale of local and regional degradation was highlighted by the 2005 Millennium 
Ecosystem Assessment (MA), which found that 60% of the ecosystem services were degraded 
or used in unsustainable ways. Local and regional environment degradation may take many 
forms: chemical and microbiological contamination of water, particulates in the air from forest 
fires, coal-burning power plants, factories, erosion and contamination of soil, depletion of 
aquifers, loss of forests and wetlands and many others. Each of these can have effects on 
agricultural production and nutrition, and also directly on the occurrence of infectious and/or 
non-communicable diseases. 

Some of the highlighted findings of the Millennium Ecosystem Assessment include that humans 
have made an irreversible impact on Earth’s ecosystems due to a quick need for food, fresh 
water, timber, fiber, and fuel to maintain the quality of life desired by consumers. Not only are 
the ecosystems impacted negatively, but poverty levels have worsened in some communities as 
well. If these problems continue, future generations will not be able to maintain their standards 
of living unless significant policy changes and practices are made to reverse some of the 
damage humans have caused, while still meeting their demands for services (6).  

Humans are impacting the environment negatively through extreme fish harvesting, creation of 
dams and withdrawal of water for human services, and conversion of a range of ecosystems to 
agriculture. Through these means, marine and freshwater ecosystems are being significantly 
altered, and temperate broadleaf forests, temperate grasslands, Mediterranean forests, and 
tropical dry forests are being degraded (7). 
 

It is important to focus on the contributions made by the Millennium Ecosystem Assessment 
because it touches on the interplay between human well-being/development and ecosystem 
services (natural resources). This information can help policy-makers make decisions regarding 
social and economic benefits when considering policy actions towards climate change. For 
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example, the assessment gives information on the contribution to employment and economic 
activity that ecosystem services make such as activities in agriculture, timber, marine fisheries, 
recreational hunting and fishing, and medicinal plants. The MA also states that the degradation 
of ecosystem services results in a loss of capital asset such as mineral deposits, soil nutrients, 
and fossil fuels. There are also many public health costs that come with environmental 
degradation. Some specifics include the collapse of a fishery in the 1990s due to overfishing 
that caused “the loss of tens of thousands of jobs and has cost at least $2 billion in income 
support and retraining.” Another specific is the “burning of 100 million hectares of Indonesia’s 
forests that cost an estimation of $9.3 billion in health care, lost production, and lost tourism 
revenues and affected some 20 million people across the region.”   

This assessment is also the first assessment to state that there is an increasing likelihood of 
nonlinear changes, which are accelerating or abrupt changes, such as disease emergence, 
abrupt alterations in water quality, creation of dead zones in coastal waters (reduced level of 
oxygen causing species to be unable to survive), collapse of fisheries, and shifts in regional 
climates. The assessment also mentions that dry land ecosystems, which are characterized by 
their lack of water, are where human population is growing most rapidly, but poverty is highest. 
One other major factor that this assessment addresses is that policy makers from many 
countries are not paying attention to nutrient loading, which is supposedly one of the biggest 
problems that cause ecosystem change that is growing significantly worse (6).  

Health Environments and Health Equity 

There are multiple, overlapping terms that capture the idea of health equity related to access 
to healthy environments. The terms “health equity” or “health inequities” are not commonly 
found in the environmental health/ environmental sustainability literature. However 
“environmental health inequalities” is a defined sub-field of environmental health, and the 
term used by the World Health Organization. The different sets of terms the capture the idea of 
health inequities are discussed below. The first two sets of terms are found most often in the 
literature on high-income countries, while the third set of terms is common in discussions on 
environmental health in low and middle-income countries. 

1. Environmental health inequalities, environmental inequity: This is the more traditional 
name for the area of research within social epidemiology, and covers a very wide range of 
studies. Within the World Health Organization, the term “environmental health 
inequalities” is most common in documents produced by the EURO Region, much less 
common in other regions. The EURO Region published a comprehensive assessment on 
environmental health inequalities in 2012, examining indicators of inequality using the 
following framework (8). This framework appears to omit many environmental concerns in 
low and middle-income countries. 

Housing-related inequalities Injury-related inequalities Environment-related inequalities 

• Inadequate water supply  
• Lack of a flush toilet  
• Lack of a bath or shower  
• Overcrowding  
• Dampness in the home  
• Inability to keep the home  
adequately warm 

• Work-related injuries  
• Fatal road traffic injuries  
• Fatal poisonings  
• Fatal falls 
 

• Noise exposure at home  
• Lack of access to green/  
recreational areas  
• Second-hand smoke exposure 
at home  
• Second-hand smoke exposure 
at work 
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2. Environmental justice, Eco-justice, Environmental racism: These names emerged in research 
in the United States in the 1960s, 70s and 80s on siting of landfills, toxic waste dumps, 
polluting factories and other environmental hazards in communities of color and immigrant 
communities. Capek has reviewed the utility of “environmental justice” as a frame for the 
problem (9). Cutter reviews the events leading up to a major policy declaration on 
environmental justice by President Clinton in 1994 (10). These terms are in much less 
commonly found outside of the United States. 

3. Climate justice, ecologically unequal exchange, ecological debt: Of these three terms, 
“climate justice” is widespread, turning up constantly in global climate negotiations. It is 
widely used in documents and websites of development banks, bilateral and multilateral 
donors, national governments and NGOs. All three terms refer to the idea that high-income 
countries have made much greater contributions to greenhouse gas production and 
environmental degradation than low and middle-income countries, due to their historical 
and current patterns of consumption. At the same time, low and middle-income countries 
often are more affected by climate change including drought and heat waves. Therefore it is 
argued that high-income countries have an “ecological debt” to low and middle-income 
countries. Pettit reviews the origins of the “climate justice” concept (11), while Roberts and 
Parks review the history of these three terms and the differences between them (12). We 
note briefly here that Terry and others have pointed out the links between climate justice 
and gender justice/gender inequality (13). 

Climate justice is the main organizing principle behind the work of the Green Climate Fund 
(GCF), see http://www.greenclimate.fund/. The GCF was founded within the framework of the 
United Nations Framework Convention on Climate Change (UNFCC) to provide funding 
primarily to low-income countries to support climate change mitigation and adaptation. The 
GCF is based in Incheon, South Korea. There is no scope with GCF funding announcements to 
date for research and independent evaluation of mitigation and adaptation activities. A variety 
of other bilateral donors and development banks are funding work related to climate justice, 
but there seems to be little or no funding specifically for research or training. 

 

Gaps in knowledge 

Gaps in knowledge - Exposures: For some environmental hazards, we have relatively good 
global estimates of exposures. One example is estimates of global access to clean water, or 
access to improved sanitation. A major factor here is that access to water in sanitation is 
tracked as part of global development goals. For many others, we are lacking solid, global 
estimates of exposure. These include 1) Arsenic, lead, other heavy metals, 2) Air pollution, 
particulates, 3) Extreme temperatures, and 4) Pesticides in food and water. 

For example, global estimates of exposure to heavy metals and other contaminants at toxic 
waste sites are uncertain. Quantification of pollution-related health outcomes requires 
substantial data, including: magnitude and duration of exposure, size of population, type(s) of 
pollutant(s), and the type and severity of health impacts per unit of pollutant exposure (dose-
response relationship) (14). Few low and middle income countries collect and disclose routine 
environmental and health outcome data, and as such global estimates rely upon major 

http://www.greenclimate.fund/


 

January 29 2017 5 

assumptions about polluted sites and human populations. In addition to data limitations, 
models estimating exposure and intake are largely developed in high income countries and 
need tailoring to more accurately reflect conditions in low and middle income countries that 
impact exposure and intake (for example, factors like behavior, built environment and lack of 
zoning) (15). 

Gaps in knowledge - Measurement: Measurement of many environmental exposures is 
dependent on reference laboratories, which may be non-existent or non-functional. There is an 
urgent need for low-cost, simple tests for environmental hazards such as heavy metals and 
pesticides in water and food, particulates in the air and other hazards. Such tests could enable 
independent monitoring by environmental hazards by citizens. 

Gaps in knowledge - Health Equity: In USA, literature on environmental degradation / 
environmental exposures and health equity is well-developed, and found under keywords like 
environmental justice and environmental racism. As noted above, WHO European Region has 
conducted a comprehensive assessment on health inequalities in the European Region. In most 
low and middle-income countries, there are relatively few studies on the links between 
environmental degradation and environmental exposures with health inequities. 

Gaps in knowledge - Disease burden: We have only limited understanding of the total disease 
burden attributable to environmental exposures, ecosystem degradation and resultant food 
insecurity, drought and extreme weather events. Most work on measurement of disease 
burden has focused on traditional disease categories such as communicable and non-
communicable diseases, and has not taken a step back to examine the full range of 
environmental influences on disease burden, including environmental degradation. 

Gaps in knowledge – Externalities: Externalities are costs faced by people who did not choose 
to incur the cost or benefit from using a resource or a service. Farmers living in coastal 
Bangladesh affected by rising sea level and increasing salinity of soil and water are affected by a 
consequence of global fossil fuel consumption. They incur costs, but did not make the decision 
about fossil fuel use in other parts of the world. Global consumers of fossil fuels generally are 
not paying the full cost of the fossil fuels. They pay the cost of extraction, refining, distribution 
and sale of the fossil fuels, but typically health-related externalities, and other externalities, are 
not factored into the price charged to the consumer for fossil fuels. 

We do not have solid estimates of the health-related externalities. When decisions are made 
about construction of coal-fired power plants, factories, dam projects etc., there often is limited 
or no analysis of health-related externalities. This ultimately weakens the quality of decision-
making, and leads to worse decisions about how to consume resources given the impacts of 
their consumption. 

Gaps in knowledge – Modeling: There is extensive modeling of projected global and local 
changes in climate. There is limited modeling of projected changes in health and nutrition, 
projected changes in migration / displacement due to climate change, and implication of these 
changes for health systems. 

Gaps in intervention to ensure healthy environments 

We can classify gaps in the science of interventions to ensure healthy environments into 4 
types:  



 

January 29 2017 6 

• Gap #1: Interventions for mitigating climate change & combating environmental 
degradation in the health sector 

• Gap #2: Interventions for promoting adaptation to climate change and resilience in the 
face of environmental degradation 

• Gap #3: Management and accountability in funding for climate change adaptation 

• Gap #4: Packages of interventions and actions related to mitigation and adaptation in 
health systems, such as a new or revised model for Comprehensive Primary Health Care 

Gap #1: Interventions for mitigating climate change & combating environmental degradation 
in the health sector 

The Intergovernmental Panel on Climate Change (IPCC) defines mitigation as “an anthropogenic 
intervention to reduce the sources or enhance the sinks of greenhouse gases” and adaptation 
as “Adjustment in natural or human systems in response to actual or expected climatic stimuli 
or their effects, which moderates harm or exploits beneficial opportunities” 
(https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch18s18-1-2.html). Examples of 
mitigation of climate change include consuming less fossil fuels (driving less, flying less, 
reducing heating and air conditioning use, sending less waste for incineration) and planting 
trees and other vegetation to absorb carbon dioxide. Examples of adaptation include identifying 
alternative livelihoods for farmers whose yields have decreased due to climate change, and 
building seawalls to protect coastal communities from extreme weather events. 

Health systems are minor contributors to greenhouse gases and environmental degradation, 
relative to industries and energy production. However, health systems and health professionals 
are highly influential – if they take mitigation seriously, it encourages mitigation efforts in other 
sectors. We do not know the contribution of health facilities (referral hospitals), health-related 
industries (pharmaceuticals, medical products) and health-related transport (medical tourism, 
transport of health workers) to production of greenhouse gases, or which practical steps are 
most effective in mitigate these impacts.  

Noharm.org is a NGO focused on mitigating the climate and environmental impact of the health 
sector. Noharm.org is promoting their 2020 Health Care Climate Challenge with three pillars 
(https://noharm-global.org/issues/global/2020-health-care-climate-challenge): 

1. Mitigation – Reducing health care’s own carbon footprint. 
2. Resilience (Adaptation) – Preparing for the impacts of extreme weather and the shifting 

burden of disease. 
3. Leadership – Educating staff and the public while promoting policies to protect public 

health from climate change. 

Noharm.org and similar organizations focus more on high-income countries. We do not know 
what sets of activities are most important to carry out in low and middle-income countries, nor 
what their overall impact would be. 

https://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch18s18-1-2.html
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Gap #2: Interventions for promoting adaptation to climate change and resilience in the face 
of environmental degradation 

“Climate finance”, or funding to promote adaptation and resilience in the countries most 
affected by global climate change is rapidly becoming available. The Green Climate Fund is one 
of the new financing mechanisms. However, it is not clear how best to spend these funds. We 
do not know the most effective ways to reduce the impacts of climate change and 
environmental degradation on the poorest, and on other vulnerable groups. 

Population-Health-Environment (PHE) interventions are one category of intervention package 
that has been promoted as a way of promoting resilience and adaptation in the most affected 
communities. There are two varieties of PHE programs, those that are 1) Centered on 
biodiversity hotspots, and 2) Centered on people whose livelihoods are threatened by climate 
change. The former are biogeographic regions or unique ecosystems with significant 
biodiversity, and under threat from people through encroachment, grazing, 
logging/deforestation, and road and building construction. 

PHE in biodiversity hotspots typically involves collaboration with a conservation partner (World 
Wildlife Fund, Frankfurt Zoological Society) and a health organization (MOH, NGO). The 
underlying idea is that the best way to protect biodiversity is to address human needs (food, 
water, accommodation, livelihoods) while at the same time promoting family planning. PHE in 
settings where livelihoods (farming, fishing, grazing etc.) are threatened aims at ecosystem 
restoration and identification of alternative livelihoods. There are many implementation 
science questions concerning PHE programs such as: 1) To what extent is each component 
(population/ family planning, health, environment, alternative livelihoods) well implemented? 
and 2) What are the impacts of PHE programs on health and environmental indicators, 
agricultural production / nutrition and livelihoods / income? 

Sustainable remediation of toxic contaminated sites often requires on-going pollution 
management, particularly for sites with active releases of contaminants into environmental 
media. Effective on-going management of toxic contaminated sites requires buy-in from local 
decision makers and sufficient local technical capacity. Additionally, direct health impacts, 
remediation can have economic and social impacts. Some of these impacts can include; 
population displacement (remediated land is often more valuable and could therefore result in 
the displacement of the population to other areas; land use change (remediation may cause 
changes in land use, which may impact livelihoods; and legal context (land ownership and 
access may impact who benefits financially from remediation). 

Gap #3: Management and accountability in funding for climate change adaptation 

As a result of global climate change agreements, large amounts of financing are being made 
available to low-income countries and countries with specific vulnerabilities (e.g. low-lying 
island states) to adapt to climate change. There are myriad difficulties for management, 
accountability, monitoring and evaluation related to these programs. There is only a limited 
evidence base for what works. It is unclear what indicators are most appropriate. Finally, it is 
unclear how to conduct monitoring and evaluation given that impacts may be known only over 
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the long term, it is difficult to define a counter-factual, and impacts may be at ecosystem rather 
than individual levels. 

These limitations related to monitoring and evaluation in turn make accountability for results 
more difficult, and open up opportunities for misuse of funds and corruption. Already there are 
many questions about whether governments and NGOs are effective in targeting the poorest or 
the most vulnerable. This is compounded by the fact that the poorest and most vulnerable may 
live in areas that are difficult to access. 

Gap #4: Packages of interventions and actions related to mitigation and adaptation in health 
systems 

Hundreds of separate interventions and activities are necessary to promote mitigation and 
adaptation. Rather than promoting and evaluating each one individually, there are advantages 
for policy-makers, implementers and communities to package sets of actions, and promote 
entire packages. These packages need to be articulated and then rigorously evaluated. 

Comprehensive Primary Health Care is a vision for improving the health and nutrition of the 
poor and the vulnerable defined in the 1978 Alma Ata Declaration. The Declaration states that 
“[Primary Health Care] is the first level of contact of individuals, the family and community with 
the national health system bringing health care as close as possible to where people live and 
work, and constitutes the first element of a continuing health care process. Prof. Carl E. Taylor 
(1916-2010), the first Chair of the Department of International Health played a key role in 
articulating and drafting the content of the Alma Ata Declaration, and advocating for its 
adoption (www.jhsph.edu/news/stories/2010/carl-taylor.html).  

The guiding principles fit well with the Global Health Signature Initiative, and include health 
equity, health systems responsive to community needs, community participation in planning 
and delivery of services and inter-sectoral cooperation in achieving health. Comprehensive 
Primary Health Care provides a platform for addressing health inequities, and can easily 
incorporate concepts such as environmental citizenship and environmental justice. It scope 
could be expanded as follows: 

  

http://www.jhsph.edu/news/stories/2010/carl-taylor.html
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Original scope of comprehensive PHC Expanded scope of comprehensive PHC 

• Build local capacity to continue provision 
of services after end of external funding 

• Establish community structures that can 
support and monitor implementation after 
the end of external funding 

• Foster community demand for health 
services 

• Promote innovation with low environmental 
impact 

• Decrease environmental footprint of health 
services 

• Reduce reliance of health services on fossil fuels 

• Develop livelihoods with less environmental 
impact and less fossil fuel reliance 

• Develop expanded monitoring systems 

 

Opportunities for JHU research on ensuring healthy environments 

Candidate Research Theme: Outdoor/atmospheric and indoor air pollution 

As a research theme, air pollution builds on JHU strengths in environmental epidemiology, 
biostatistics, engineering and policy, and addresses both mitigation of climate change and 
adaptation to climate change. Addressing air pollution can address both human health, and 
health of the biosphere. As such, it is a prime example of the Planetary Health perspective (16, 
17).  

The Intergovernmental Panel on Climate Change (IPCC) defines mitigation as “implementing 
policies to reduce greenhouse gas emissions and enhance sinks”, sinks being “any process, 
activity or mechanism that removes a greenhouse gas or aerosol, or a precursor of a 
greenhouse gas or aerosol from the atmosphere,” and adaptation as “initiatives and measures 
to reduce the vulnerability of natural and human systems against actual or expected climate 
change effects”.  
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 Outdoor / atmospheric air pollution Indoor air pollution 

Principal causes Emissions from power plants, 
factories, cement plants, brick 
factories, automobiles 

Burning of biomass for cooking 

Examples of health 
effects 

Cardiovascular diseases, asthma, 
adverse pregnancy outcomes, lead 
toxicity (leaded gasoline) 

Acute lower respiratory infections in 
children 

Links to inequality Greater exposure among the poor. 
Wealthier households limit exposure 
through air conditioned homes and 
automobiles. 

Greater exposure among the poor, 
who burn biomass for cooking and 
cannot afford to purchase cleaner 
fuels. 

Potential for 
mitigation of climate 
change 

Switch from fossil fuels to renewable 
energy sources 

Recycling instead of trash 
incineration 

Reduce rate of deforestation and 
burning for charcoal production 

Reforestation after reduction of 
fuelwood collection 

Potential for 
adaptation to 
climate change 

Fewer particulates in atmosphere 
reduces health impact of heat waves 

Reforestation reduces risk of flooding 
and moderates extreme 
temperatures 

 

Outdoor / atmospheric air pollution 

Input from: Ben Hobbs, Environmental Health and Engineering 

The problem: Rohde and Miller recently published their analysis of hourly air pollution data 
including airborne particulate matter (PM), SO2, NO2, and ozone from 1,500 sites in China. 
They estimated that the observed air pollution contributes to 1.6 million deaths/year in China 
[95% CI = 0.7–2.2 million deaths/year], corresponding to approximately 17% of all mortality in 
China (18). This study received wide coverage, including in the New York Times 
(http://www.nytimes.com/2015/08/14/world/asia/study-links-polluted-air-in-china-to-1-6-
million-deaths-a-year.html).  Other rapidly growing Asian countries like India and Pakistan are 
facing similar problems. The impacts of atmospheric air pollution and various forms of airborne 
particulate matter on health include cardiovascular disease (e.g. see 
https://www.epa.gov/research-grants/long-term-exposure-air-pollution-and-development-
cardiovascular-disease), childhood asthma and fetal outcomes.  Air pollution is also a political 
challenge, and failure to definitively address it frequently contributes to political tensions.  

Research agenda 

• Estimation of health effects / DALY loss from air pollution 

• Inclusion of health outcomes in comparison of alternatives for power generation 

• Costing and cost-benefit analysis for different policy options 

JHU Departments, research groups or faculty members engaged or potentially interested: 
Atmospheric air pollution is a long-standing interest of the Environmental Health and 

http://www.nytimes.com/2015/08/14/world/asia/study-links-polluted-air-in-china-to-1-6-million-deaths-a-year.html
http://www.nytimes.com/2015/08/14/world/asia/study-links-polluted-air-in-china-to-1-6-million-deaths-a-year.html
https://www.epa.gov/research-grants/long-term-exposure-air-pollution-and-development-cardiovascular-disease
https://www.epa.gov/research-grants/long-term-exposure-air-pollution-and-development-cardiovascular-disease
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Engineering (EHE) in the Schools of Public Health and Engineering, and Biostatistics and 
Epidemiology Departments in the School of Public Health. Several large, multi-year 
studies/centers have received funding, often from EPA.  

Past projects/centers: 

• Medicare Cohort Air Pollution Study http://www.biostat.jhsph.edu/MCAPS/  

• Particulate Matter Research Center funded by EPA 
http://www.jhsph.edu/research/centers-and-institutes/particulate-matter-research-
center/  

Current projects/centers: 

• Center for Childhood Asthma in the Urban Environment 
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/outlinks.centers/center/17
6  

• SEARCH - Solutions to Energy, AiR, Climate, and Health, an EPA Center on Air, Climate, 
and Energy: Recently awarded $3M grant from EPA, awarded to JHU and Yale. 
http://e2shi.jhu.edu/research_projects/climate/search/  

Despite the JHU depth and expertise in this area, apparently large effects of air pollution on 
health, especially in large Asian cities like Beijing and New Delhi, JHU does not currently have 
any large project on air pollution and health in low and middle income countries. 

Ben Hobb’s group in Environmental Health and Engineering is working with the World Bank in 
Senegal and Bangladesh on the power sector, but it hasn’t had a health emphasis. Comparison 
of alternative strategies for delivering energy to urban populations has compared costs, but not 
other parameters like air pollution and health outcomes. Comparisons have included urban 
grids compared to central power generation stations versus more decentralized power sources.  

• Lingxin Hao in the Sociology dept has been examining the health impacts of 
environmental problems, primarily air quality, in East Asia/China 
(http://soc.jhu.edu/directory/lingxin-hao/) 

• Ben Zaitchik is working on urban temperature monitoring in Nairobi 

• Darryn Waugh and Ben Zaitchik have done some work on air pollution in US, interested 
in expanding work to Asia   

Potential funders: This is a definite area of interest to the World Bank.  

Reducing indoor air pollution, transition to renewable fuels at household level 

Input from: Kendra Williams, SBI PhD student 

Overview/description of the candidate research theme: Household air pollution (HAP) is a 
serious threat to health globally. Nearly 3 billion people, most living in developing countries, 
use solid fuels such as wood, dung, charcoal, and crop residues to cook and heat their homes. 
Burning these solid fuels indoors over inefficient traditional stoves or open fires releases 
harmful emissions that result in high levels of HAP. Estimates suggest that 4.3 million 
premature deaths and 5% of disability adjusted life years (DALYs) are attributed to HAP yearly, 
with women and children being disproportionately affected. Exposure to HAP can cause health 
problems including acute lower respiratory infections (ALRI), low birth weight, chronic obstetric 
pulmonary disease, and lung cancer (19). Adoption of clean stoves and fuels can reduce HAP, 

http://www.biostat.jhsph.edu/MCAPS/
http://www.jhsph.edu/research/centers-and-institutes/particulate-matter-research-center/
http://www.jhsph.edu/research/centers-and-institutes/particulate-matter-research-center/
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/outlinks.centers/center/176
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/outlinks.centers/center/176
http://e2shi.jhu.edu/research_projects/climate/search/
http://soc.jhu.edu/directory/lingxin-hao/
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but there are many economic, social, and behavioral challenges to sustained and exclusive use 
of clean cooking technologies that must be understood in order to promote more widespread 
adoption of clean cooking (20). The potential impact of clean cooking technologies also cannot 
be achieved or quantified unless these technologies are used consistently and exclusively over 
time. There is an on-going systematic review on the impact of different interventions for indoor 
air pollution (21).  

Research agenda 

• Measuring health and environmental impacts of clean cooking technologies (21). 

• Behavior change interventions to promote sustained adoption of clean cooking 
technologies (20). 
 

JHU Departments, research groups or faculty members engaged or potentially interested: At 
the School of Public Health, Dr. William Checkley is currently leading a study in Puno, Peru to 
assess the impact of liquefied petroleum gas (LPG) adoption on health and air quality. He and 
his team are partners in the Household Air Pollution Investigation Network (HAPIN - 
https://commonfund.nih.gov/globalhealth/hapinresources) and is in the early stages of a 4-
country trial to measure the health outcomes related to replacing traditional biomass stoves 
with natural gas stoves. Another study being conducted by Dr. Joanne Katz in collaboration with 
Dr. James Tielsch at the George Washington University Milken Institute School of Public Health 
is assessing the impact of an improved stove (two-burner Envirofit G-3300 with the G-3355 
attachment) and an LPG stove on the incidence of ALRI and low birthweight in a rural district of 
southern Nepal. Dr. Anita Shankar is conducting research on strategies and impacts of 
enhancing women's engagement in the clean energy sector both as entrepreneurs and 
adoptees. This is also an interest of Shyam Biswal and Thomas Sussan in Environmental Health 
and Engineering (EHE), and Steve Harvey and Caitlin Kennedy in Social and Behavioral 
Interventions/IH.  

Potential funders: NIH is a potential funder for epidemiology/descriptive and intervention 
studies, while USAID is a funder for intervention studies. 

 

  

https://commonfund.nih.gov/globalhealth/hapinresources
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Candidate Research Theme: Energy, water and resilient health systems 

The problem: Remote rural areas in low and middle-income will see many of the effects of 
climate change including drought and heat waves. Building resilience to these changes includes 
not only developing alternative livelihoods for rural populations, but also ensuring that rural 
health facilities continue to function in the face of climate change and energy insecurity. Lack of 
water and energy already represent major constraints on efforts to improve the quality of care 
at rural health facilities. Water and energy are necessary inputs for surgical care including 
trauma surgery and caesarian sections. 

Taking energy as an example, energy costs typically are much higher in remote, rural areas than 
in higher density rural areas, or cities. Frumkin et al. have identified 4 critical pathways through 
which high energy costs undermine health systems by increasing costs and reducing availability 
of health technologies and services (22). Although their analysis focuses on health systems in 
high-income countries, these pathways are equally applicable to LMIC. The 4 pathways 
described by Frumkin et al are (1) medical supplies and equipment; (2) transportation; (3) 
energy for heating, cooling, and powering health facilities and operations; and   (4) food 
security and agricultural productivity. It is common in many LMIC for health facilities to obtain 
power from diesel generators because of lack of connection to the grid or to cope with 
frequent blackouts.  

Maternal mortality is one of the major global causes of preventable mortality. The 3-delays 
model states that there are 3 stages of possible delay in receiving life-saving maternal care 
interventions: (1) delay in the decision to seek care at the household level; (2) delay in 
transport from the household to the facility; and (3) delay in receipt of life-saving treatment 
upon arrival at the health facility (23). Regarding the third delay, reduced availability of medical 
supplies and equipment, lack of water, and lack of energy for lighting, heating, and equipment 
in the health facility directly affect the quality of care. They affect quality of care indirectly by 
creating more difficult working conditions, making it even harder to fill posts in rural areas with 
qualified health personnel and exacerbating existing disparities in the global distribution of the 
health workforce (24). Reduced quality of care in turn makes families less likely or slower to 
decide to seek outside care (25, 26). Increased cost and reduced availability of transport can 
affect the family’s economic status, availability of transport to health facilities, and availability 
of health workers, supplies, and equipment in facilities, as analyzed in detail by Babinard and 
Robert (27).  

Research agenda 

• Cost and acceptability of packages of interventions that will address energy, water and 
refrigeration for health facilities in remote, rural areas. 

• Health facility assessments and indicators of health facility resilience 

JHU Departments, research groups or faculty members engaged or potentially interested: 
Engineering, Environmental Health and Engineering (EHE), Health Systems Program in IH 

Potential funders: USAID 

Candidate Research Theme: Water reuse, chemical and microbiological contaminants in 
reused water, more efficient use of water 

Input from: Kellogg Schwab 
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Water scarcity and alternative water sources: Water scarcity globally results in significant 
hardship and negative economic impacts.  Water shortages have led water authorities to look 
for alternative water resources including water reuse. There are many sources of water that 
utilities and public health officials consider for potable or non-potable reuse. While municipal 
wastewater effluent is the most researched, other sources include stormwater and graywater. 
Much of the research on the beneficial use of stormwater and graywater has focused on non-
potable applications like landscape irrigation and toilet flushing. These non-potable systems are 
increasingly seen as viable options to help manage excess runoff, decrease potable water 
demands, and reduce environmental impacts. However, the potential for potable use of these 
alternative supplies is still not well understood. Part of the challenge is in defining acceptable 
source water quality. Water supply planners and regulators can confidently identify a degraded 
source or a high-quality source. Determining the threshold for an acceptable source for a 
conventional water treatment facility (defined by EPA as coagulation, flocculation, clarification, 
filtration, and, typically, disinfection at full-scale) may be a greater challenge, considering site 
specific design capacity and demand projections.  

Membrane treatment processes, especially reverse osmosis (RO), are widely adopted in water 
reclamation plants to generate proper product water quality to meet local reuse water quality 
compliance mandates. RO source water quality is critical for membrane treatment operation. 
Even with extensive pretreatment, adverse constituents including total organic carbon (TOC), 
phosphorus, and nitrogen can still be present in pretreated RO source water.  These residuals 
are problematic for sustainable RO operation due to potential membrane fouling resulting in 
frequent cleaning and subsequent reduction in efficiency. 

Research agenda 

• Profile of contamination and safety of reused water undergoing different forms of 
treatment 

• Ensuring equitable and safe access to water under conditions of water scarcity 

JHU Departments, research groups or faculty members engaged or potentially interested: This 
has been identified as a major focus for the Johns Hopkins Water Institute. Kellogg Schwab sees 
this as an area where JHU can make a significant contribution, given the skills and expertise of 
Environmental Health and Engineering (EHE) and others. 

Departments potentially interested are: Chem Eng, Chemistry and EHE 

Potential funders: NSF 
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Candidate Research Theme: Remediation of Toxic Contaminated Sites in Low and Middle 
Income Countries 

Input from Capstone project of Meghan Walker, MPH candidate 

The problem: Current estimates of global burden of disease underestimate the disease burden 
associated with toxic exposures. For example, Institute of Health Metrics and Evaluation (IHME) 
recently published in the Lancet an assessment of the global burden of disease includes 
mortality and disability-adjusted life years (DALYs) associated with lead exposure and 
occupational exposure to asbestos and other carcinogens. Not all sources of lead exposure, nor 
all known toxic exposures, were included in this analysis, therefore this is likely an 
underestimate (28).  

IHME’s 2013 Global Burden of Disease estimates for deaths and DALYs in 2013 (95% uncertainty 
intervals (CI)) (28) 

Risk Factor Deaths (thousands) (CI) DALYs (thousands) (CI) 

Lead exposure 853 (572 to 1181) 16 843 (11 494 to 23 505) 

Occupational carcinogens 304 (263 to 341) 5803 (5076 to 6526) 

Research agenda:  

• Toxic waste/toxic sites and health equity, association between toxic sites and 
socioeconomically disadvantaged communities:  Limited quantitative evidence of this 
inequity 

• Identification/surveillance/monitoring of toxic waste sites and toxic exposures 
o Improving methods and tools to provide robust estimates of health impact and 

yet are easy to deploy and are not cost-prohibitive. 
o Building environmental health and toxic exposure surveillance into routine 

surveillance by health systems 

• How to conduct remediation of identified toxic waste sites in low and middle-income 
countries: 

o Financing of remediation, innovative financial instruments for remediation 
o Population displacement: Increase in value of remediated land could result in 

displacement of the local population 
o Changes in land use as a result of remediation 
o Land ownership and legal aspects of remediation 

JHU Departments, research groups or faculty members engaged or potentially interested:  

• Toxic waste/toxic sites and health equity: SPH (EHE, Epi, IH) 

• Surveillance/monitoring of toxic waste sites and toxic exposures 
o KSAS (Chemistry), WSE (Chemical Engineering, SPH (EHE, Epi, IH) 

• How to conduct remediation of identified toxic waste sites in low and middle-income 
countries 

o Technologies: KSAS (Chemistry), WSE (Chemical Engineering 
o Financing: SAIS 

Potential funders 
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• World Bank 

• NIH, NSF 

Candidate Research Theme: Health, nutrition and agricultural impacts of rising salinity, and 
sinking and degrading land in river deltas: Ganges delta, Nile delta, Mekong delta etc. 

Input from: Yukyan Lam, SBI PhD 

The problem: River deltas, particularly those in coastal areas, are often important for rural 
livelihoods, offering freshwater, fertile land, and wetland ecosystems that provide diverse 
ecosystem services. However, they are also some of the most vulnerable areas in terms of 
climate change and environmental degradation. Through various pathways, phenomena such 
as tropical storms, sea level rise, and salinity intrusion can affect rural livelihoods in deltaic 
regions. For example, in the Ganges River Delta of Southwest Coastal Bangladesh, salinity 
intrusion deriving from both manmade and natural causes has led to decreased freshwater 
availability and soil fertility, compromising the ability for farmers to cultivate rice, vegetables, 
and other crops, as well as inhabitants’ access to quality drinking water. With the growing 
attention to “sustainable development”, “climate change adaptation”, and “building resilience”, 
an evidence base needs to be generated to understand the types of interventions that are truly 
effective at improving health and livelihoods. This evidence base can then help donors, 
policymakers, and development organizations make informed decisions on how to prioritize 
funding and activities. 

Research agenda 

• Measurement of salinity, trends in salinity, health and economic impacts of rising 
salinity 

• Identification of policy and programmatic alternatives for promoting adaptation to 
salinity including changes in land use, land reclamation, rainwater storage systems etc. 

JHU Departments, research groups or faculty members engaged or potentially interested: 
Naveeda Khan in the Department of Anthropology is conducting research on rural and riverine 
environments in Bangladesh and local perceptions of riverine flows, silt sedimentation, and 
climate change http://anthropology.jhu.edu/directory/naveeda-khan/ . Ben Zaitchik in Earth 
and Planetary Sciences works on Nile Basin hydrometeorology in both the Blue Nile basin and 
the Nile Delta http://eps.jhu.edu/directory/benjamin-zaitchik/  

Potential funders: USAID 

 

  

http://anthropology.jhu.edu/directory/naveeda-khan/
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Opportunities for other JHU involvement 

Following is a brief list of opportunities for other JHU involvement: 

• Mitigating environmental impact of local and global JHU projects and operations. This is 
already one focus of the JHU Office of Sustainability: http://sustainability.jhu.edu/  

• Interdisciplinary academic programs. This is already one focus of the work of E2SHI: 
http://e2shi.jhu.edu/education/  

• Urban environmental sustainability, including collaboration with Office of Sustainability 
of Baltimore City, links to efforts in cities in other countries and the 21st Century Cities 
Signature Initiative 

• A group of humanities faculty in KSAS are planning a 6-session humanities colloquium 
on the global environment in fall 2016, led by Deborah Poole (Anthropology), Naveeda 
Khan (Anthropology) and Rochelle Tobias (German and Romance Languages) 

  

http://sustainability.jhu.edu/
http://e2shi.jhu.edu/education/
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