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We love the sky…
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But we don’t treat it very well

https://www.ndtv.com/india-news/odd-even-heres-what-happened-
when-delhi-adopted-odd-even-scheme-in-the-past-1773371



The focus

 The focus of the Healthy Environments theme of the 
Alliance for a Healthier World, and of today’s symposium, 
is:

– Interventions and policies to reduce

– Outdoor (ambient) air pollution

– In low and middle-income countries (LMIC)
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The process

 We arrived at this focus after:

– Review of past and current research of JHU faculty

– Examination of JHU capabilities

– Consideration of where JHU could make a difference

5



Past and current research of JHU faculty

 Existing programs of research:

– Past and on-going research on interventions and 
policies to reduce outdoor air pollution in United States

– On-going research on interventions to reduce 
household air pollution (HAP) in low and middle-income 
countries

 The gap:

– Interventions and policies to reduce outdoor air 
pollution in low and middle-income countries
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Relevant JHU capabilities
 Climate: Climate and emissions, transport of pollutants, remote 

sensing, climate models

 Measurement: Monitoring & laboratory analysis of pollutants, 
measurement of clinical outcomes, study design

 Analysis: Environmental epidemiology, statistical analysis and 
modeling of effects of pollutants on human health

 Energy: systems, policies, transitions, technologies, life cycle analysis

 Food: systems, policies, nutrition

 Transport and built environment: transport systems, GIS/ spatial 
analysis

 Economics: Behavioral economics, economic incentives, pricing

 Interventions: Intervention design, implementation research
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Contributions of climate science

Tools Outputs Applications

• In-situ 
measurements

• Satellite 
measurements

• Chemical transport 
model

• Inversion model

• Spatio-temporal 
variation of 
pollutants

• Pollutant sources / 
emissions

• Studies on 
exposure and 
health

• Design of 
intervention / 
mitigation 
strategies
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Fine particulate 
matter (PM 2.5) 
concentrations 
in 2015

Ozone 
concentrations 
in 2015

NO2 
concentrations 
in 2015

Satellite 
imaging of 
global 
distribution of 
pollutants
❖ Red indicates higher 

levels
❖ Blue indicates lower 

levels

Source:
https://science.nasa.gov/earth-
science/applied-
sciences/making-space-for-
earth/NASA-satellites-help-
scientists-determine-the-global-
burden-of-asthma
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Age-standardized Disability-Adjusted Life Years lost 
due to incident diabetes attributable to PM2.5 (fine 
particulate matter) per 100,000 population
Source: Bowe et al. Lancet Planetary Health 2018 2, e301-e312.
doi: 10.1016/S2542-5196(18)30140-2.
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Age-standardised DALYs per 100 000 population of 
diabetes by World Bank income group (A) and 
sociodemographic index quintile (B)
Source: Bowe et al. Lancet Planetary Health 2018 2, e301-e312.
doi: 10.1016/S2542-5196(18)30140-2.
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Low-income and lower-to-
middle income countries and 
lowest two income quintiles 
are most affected by incident 
diabetes attributable to 
exposure to fine particulate 
matter (PM2.5)



Challenges to 
taking action
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Challenges to taking action:
Perceived health effects of emissions

1. Full extent of the health effects not widely appreciated:

➢ Effects that are intuitive, easier to understand: Asthma, 
chronic obstructive pulmonary disease

➢ Effects that are not intuitive: Diabetes, stillbirth and low 
birthweight, neurological effects

2. No one-to-one effect on individuals: “Air pollution” not listed as 
cause of death on death certificates.

3. Much of the damage results from invisible fine and ultrafine 
particulate matter

➢ During time of year when air appears clear, people may 
conclude that the problem is no longer present
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Fine particulate matter (PM2.5) in New Delhi
Source: https://twitter.com/RARohde/status/1057532316170551296/photo/1
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Many perceive 
the air pollution 
problem to be 
minimal or 
absent during 
these months

https://twitter.com/RARohde/status/1057532316170551296/photo/1


Challenges to taking action:
Causes of emissions

1. Many distinct causes: Spectrum of very different 
interventions are needed to address the causes.

2. Multi-sectoral response needed to address the causes of 
emissions. Health sector alone cannot tackle the problem.

3. Powerful economic and political interests are associated 
with the major causes:

➢ Fossil fuel companies, agricultural businesses, tourism, 
industry

4. Our own personal patterns of consumption are implicated 
in the problem
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Reviewing the evidence for interventions
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Reviewing the evidence for interventions

 Policymakers and program managers do not have a menu 
of possible actions before them, as they consider how to 
respond to outdoor air pollution

 Aim is to produce a toolkit for local health departments 
and NGOs to take action to reduce emissions

– What are the options for reducing emissions?

– What is the evidence for the different options?
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Approach to reviews on air pollution & heat

 Focus is specifically on interventions 

o Action has been taken

o Type of action is described

o Result of the action reported

 Reviewing evidence for both outdoor air pollution and heat

o They interact to produce worse health outcomes

o Some intervention modalities are represented for heat, but are missing in 
action for outdoor air pollution

 Global review: High, middle and low-income countries

o Many intervention modalities, especially policies, appear to have only been 
implemented and evaluated in high-income countries
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What are we looking for?

 Population receiving / covered by the intervention or policy 
is defined

 Specific and detailed description of the intervention 
content

 Results of intervention measured
o Health impacts: Morbidity, mortality, hospitalizations etc.

o Air quality outcomes

o Behavioral outcomes: Proportion of people practicing or adopting the 
behavioral recommendations
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Review Team Members

Air Pollution review

 Hannah Marker – coordinator

 Grace Ren

 Jillian Hesler

 Kira Burkhart

 Maiss Mohamed

 Maliha Choudhury

 Sheelah Bearfoot

 Shiaomeng Tse

 Sofia Ryan

Heat review

 Barrett LaRussa

 Deep Kiran

 Ravish Bhardwaj
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Process of review

 Determination of appropriate search terms

– Testing of terms, making adjustments, testing again

 Use final terms to search in three databases: Embase, 
Scopus and PubMed

 Retrieved 21,318 after duplicate removal 

 Title/Abstract screening reduced number of articles to 4,447

 2nd Round Screening: Categorization of these articles in to 
categories based on pollution source and intervention type

 Further analysis on subsets of articles on specific topics
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Results of review

 Very few articles discuss interventions in detail, from start 
to finish, with clear methodology and measured results 

 Most address interventions implemented at a large scale 
such as emissions taxes

 Household and community levels are missing
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Need for complementary interventions at 
household and community levels

Sub-analysis on behavior change
Mackenzie Bray

MPH student, Johns Hopkins Bloomberg School of Public Health
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How interventions will be different in LMIC

 Role for policy and regulation from top-down

 But also need for behavior change and community 
engagement

 Many sources of pollutants are at the household level: 
Cookstoves, cottage industries, burning of trash

 What have we found about behavior change in our scoping 
review of air pollution interventions?
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Exclusion criteria for sub-analysis on 
behavior change interventions

 Studies on regulations

 Studies on policies

 Intervention does not have behavior change objectives
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Examples of studies retained for analysis

 Delhi

– Interventions at source for construction sites, 
restaurants and hotels

 China

– Alerts sent via mobile apps about traffic bottlenecks

 Beirut

– Promotion of public buses instead of private cars
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Early results

 Literature is very limited on burning, of any kind

 Elements of successful interventions

– Remove barriers to participation

– Focus on convenience

32



Missing in action: Interventions to reduce 
agricultural burning
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An Indian farmer burns 
rice stalks after harvesting 
the crop in fields on the 
outskirts of Amritsar in 
Punjab. 
Source: 
https://www.npr.org/sections/goatsandso
da/2018/11/21/669227134/what-will-
persuade-rice-farmers-in-punjab-to-stop-
setting-fires-in-their-fields





Primary Air Care
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Primary Air Care: Goals

 Promote a comprehensive approach to stewardship of the 
atmosphere

 Empower local stakeholders to take action to reduce air 
pollution

 Package the results of the review of evidence in a form 
that is more comprehensible and actionable
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Primary Air Care: Evolution in our thinking

 Started with focus on outdoor air pollution

 Have moved toward “comprehensive environmental 
stewardship”:

– Indoor and outdoor

– Greenhouse gases and criteria air pollutants and other 
pollutants

– Pollution and heat

– Prevention and treatment
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Why both mitigation (GHG reduction), emissions 
reduction and also prevention and care?

 Prevention and care interventions address short-term needs 
of affected populations

– Effective mitigation and emissions reduction interventions 
may take years to implement.

 Lesson learned from HIV programs

– Caring for and engaging with people living with the 
health problem increases the effectiveness of primary 
prevention interventions.
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Why indoor (household) and outdoor 
(ambient) air pollution?

 Household air pollution is the greatest cause of morbidity 
and mortality from pollutants in many low-income settings

 Burning of biomass for cooking contributes to:

– Household air pollution

– Ambient air pollution

– Greenhouse gas emissions

– Deforestation

– Deposition of black carbon on glaciers
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Proportion of population exposed to household 
air pollution using solid fuels in 2016
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Source: https://www.stateofglobalair.org/air/current



Primary Air Care: Components

1. Governance / stewardship

2. Outdoor air pollution and greenhouse gases

3. Household air pollution (HAP)

4. Health impacts in vulnerable groups
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Components of Primary Air Care

1. Governance

 Air quality management districts 
adapted from California model

 Citizen engagement in monitoring air 
pollution & interpreting results

 Accountability for polluters

2. Outdoor air pollution and 
greenhouse gases

 Reduction of criteria air pollutants, 
other pollutants, and GHG emissions

 Reforestation, protection of mature 
forests 

3. Household air pollution (HAP)

 Improved cookstoves

 Reduce use of biomass for cooking

4. Health impacts in vulnerable 
groups

 Preparedness for heat waves

 Response to heat waves

 Avoidance of air pollution, 
protection from air pollution

 Response to sickness provoked by 
exposure to air pollution
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This symposium: Vision and goals
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This symposium: Vision

 An internal JHU conversation

– Get to know each other

– Discover our own capabilities, take stock of who we are 
and what we can do

– Strengthen community of researchers, practitioners, 
teachers and students across JHU divisions
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This symposium: Objectives

1. Build awareness among participants of the scope and diversity of 
research on air pollution, climate change and energy systems / 
energy transitions in different divisions of the university. 

2. Foster new research collaborations on air pollution, climate change 
and energy systems / energy transitions, and linkages and 
intersections between them.

3. Build awareness of the concept of Primary Air Care and obtain 
feedback on the concept.

4. Develop a research agenda and define next steps for 
implementation and evaluation of packages of interventions and 
policies based on Primary Air Care

45



This symposium: Format

 Each session starts with a panel, each person presenting a 
few slides on areas of research, teaching and/or practice

– This should take up less than half the time

 Remainder of the time is for questions

– What is the agenda for future work?

– How can we be working together?

– What are the next steps?

 Breakout session on 4 topics in the afternoon
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