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Current developments:  Climate and Health

• Increased research funding and collaboration

– Wellcome Trust, Belmont Forum

– Kresge, Robert Wood Johnson Foundations

• Resilient Health Systems/Communities; early warning/IIS

• Increased WHO-WMO collaboration (?)

• Increased interest among international finance/development 
organizations

– World Bank, GEF

• Increased interest in integrating disaster risk reduction and 
climate adaptation

• Expanding Indicator Initiatives

– Lancet Countdown

– US EPA/GCRP Indicators
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Current Developments:  “Modern Pollution”

• Lancet Commission on Pollution and Health

• Lancet Commission Spinoffs:

– Global Alliance on Health and Pollution (Richard Fuller)

– Global Observatory (Boston College- Phil Landrigan)

– Global Burden of Disease Pollution Health Initiative 
(Howard Hu/IHME)
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NIEHS Climate and Health Resources

• Climate Change and Human 
Health Literature Portal

– Curated scientific literature from 
2007-2015 (soon 2017)

– https://tools.niehs.nih.gov/cchhl/

• Climate Change and Human 
Health Educational Materials

– Versions for high school, health 
graduate/professional students-
domestic and international

– https://www.niehs.nih.gov/health/
scied/teachers/cchh/index.cfm

https://tools.niehs.nih.gov/cchhl/
https://www.niehs.nih.gov/health/scied/teachers/cchh/index.cfm


What is the Global Burden of Disease Study? 
(these 6 slides courtesy of Chris Murray, with annotations added)

• A systematic, scientific effort to quantify the comparative magnitude of 

health loss from all major diseases, injuries, and risk factors by age, sex, 

location and over time.

• Goal is to inform decision-makers at every level (local, regional, national 

and global) with the best evidence on levels, trends and drivers of health so 

that decisions are ultimately more evidence-based. 

• Covers 195 countries and territories from 1990 to present.  Sub-national 

assessments for all countries with a population more than 200 million 

(China, India, USA, Brazil, Indonesia) and select other countries 

• 333 diseases and injuries, 2,982 sequelae, 84 risk factors or clusters of risk 

factors. 

• Updated annually; release in September each year.

• Findings published in medical and public health journals, policy reports, and 

online data visualizations.

May, 2018

WHO adopts 

the GBD…



Multiple metrics for health

1) Traditional metrics: Disease and injury prevalence and incidence, death numbers and rates.  

2) Years of life lost due to premature mortality (YLLs) – count the number of years lost at each age 

compared to a reference life expectancy of 86 at birth.  

3) Years lived with disability (YLDs) for a cause in an age-sex group equals the prevalence of the 

condition times the disability weight for that condition.

4) Disability-adjusted life years (DALYs) are the sum of YLLs and YLDs and are an overall metric of 

the burden of disease.   

5) Healthy life expectancy (HALE) is a positive summary measure counting the expected years of life 

in full health.



Global Collaboration for a global study: 

3,191 co-investigators in 140 countries and 3 territories  

# enviro 

health 

experts?

Probably 

<20…



GBD 2016 source counts by type excluding sources for covariates

Administrative record 8,811 Report 4,377

Census 413 Scientific literature 16,178

Demographic 

surveillance

246 Shocks 5,719

Disease registry 8,602 Survey 3,543

Epi surveillance 18,454 Vital registration 15,645

Other sources 297

Remote sensing 177 TOTAL 82,462



All data sources in the GBD indexes in on-line catalog with 

metadata on 80,000+ GBD sources

• This is all 

“health data”

• Parallel body:

Global Pollution 

Observatory 



DALYs attributable to all risk factors apportioned by cause for each 

risk at the global level, 2016
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Number of attributable DALYs (log scale)
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pollutants, 

only includes 

air pollutants, 

environmental 

lead, radon, 

and 

occupational 

arsenic, 

nickel, 

asbestos, 

silica, 

ergonomics



Goals

To bring together members of the Global Burden of Disease project 
(GBD) and environmental health communities to create a strategic 
framework to: 

• Improve estimates of the GBD attributable to pollutants of which the 
effects on human health are well established;

• Develop strategies for increasing knowledge of the contributions of 
other chemical pollutants to the GBD, including many not yet 
included in the GBD but for which effects on human are well 
established;

• Develop an approach for estimating the burden of disease 
attributable to climate change.

• Ultimately---help clarify the true burden of pollution, thereby raising 
prevention and associated policies as a societal priority (in all 
countries)



Challenge #1 
Measuring global exposures 
(both for pollutants already and not yet in the GBD

• Mapping exposures where we know pollution occurs

---but there are scant or no data

• Case study: lead pollution
• Blood lead levels (BLLs) the exposure metric of choice 
• GBD does comprehensive lit search of BLLs
• HOWEVER

• The GBD lacks expert, balanced interpretation of the literature
• Example: Mexico--- GBD estimates of average BLL over-emphasizes urban data; but >50% 

population is still rural, where BLLs are 2x as high (ceramics), now 6 ug/dL.

• The GBD misses major high-density “hot spots”
• Example: the environmental disaster in Zamfara state, Nigeria (>400 deaths, >5,000 children 

with clinical lead poisoning, ??? Total population affected; artisanal gold mining)

• The GBD lacks up-to-date information that is not yet published
• Example: the national survey data completed 1 year ago in China

• No data for >50 countries
• GBD tries to fill in gaps by extrapolating from information on use of leaded gasoline, etc.

• Obviously sub-optimal



Solutions?

• Collaborate directly with an organized network of 
international environmental health experts (e.g., through 
ISEE, ISES, NIEHS?)

• Tap expertise for data, data interpretation, etc.

• For countries with no data:
• Innovations in the use of geospatial + satellite/remote 

sensing data?
• Current: carbon dioxide, carbon monoxide, methane, nitrous 

oxide, ozone, sulphur dioxide, nitrogen dioxide, and particulate 
matters 2·5 and 10; others?

• Support for LMIC-based exposure research (possibly from the 
World Bank)

• E.g., umbilical cord blood sampling from key indicator hospitals?

• Phone apps to measure toxicants in a blood drop or sweat?
• RFA’s for methods development?

• The B&MGF might actually be interested in this…
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Thank you for your attention!

John Balbus, MD, MPH
John.balbus@nih.gov

http://www.niehs.nih.gov/geh


