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Public Health Risks

Annual Deaths Worldwide

Heart Disease     8,750,000

Tuberculosis 1,270,000

Malaria   435,000

Land-based pollution  ???



Land-Based Pollution in LMICs



Burden of Disease in LMICs

• 200 million people at 
risk from industrial site 
pollution across 50 
LMICs

• 17 million DALYs 
attributed to land-based 
pollution

• Disease burden is 
similar to other 
widespread diseases 
(TB, malaria)



Top Pollutants & Industries

How Good Are 

These Estimates?  



Objectives

1. Determine whether sufficient information to 
quantify public health impacts from land-based 
pollution in LMICs 

• Can specific health impacts be attributed to 
specific industries and activities?  

2. Identify primary knowledge and data gaps and 
make recommendations to obtain better 
information

• Can risk analysis methods and tools help?



What Do We Need to Know?



Key Findings (Williams et al.) 

Data Gaps:

• Representativeness

• Site contamination 

• Pollutants and pathways 

• Exposure factors

• Exposures and risks

• Biomonitoring data

• Health outcomes



Representativeness of Population

Findings:

• Reliance on targeted or 
convenience samples

• Lack of robust census data 
at local level



Extent of Site Contamination

Findings:

• Lack of systematic and random 
sampling

• Sampling near contamination source 
or to identify “hot spots”



Multi-Pollutant and Pathways

Findings:

• Lack of conceptual site model 
(CSM)

• Limited sampling of pollutants, 
media, and exposure pathways



Exposure Factors

Findings:

• Little data on 
population-specific 
exposure factors

– Intake rates (soil)

– Activity patterns

“Exposure factors 

are factors related to 

human behavior and 

characteristics that 

help define an 

individual’s exposure 

to an agent.”



Estimating Exposures and Risks

Findings:

• Limited reliance on 
traditional exposure and 
risk estimation 
approaches

• Limited exposure 
modeling except lead 
uptake in children (EPA 
IEUBK model) 

𝐼 = (𝐶 × 𝐶𝑅 × 𝐸𝐹𝐷) ÷ (𝐵𝑊 × 𝐴𝑇)
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Estimating Exposures and Risks



Biomonitoring Data

Findings:

• Limited use and 
interpretation of 
biomonitoring data

• Many differences in 
study design, data 
quality, health 
benchmarks, internal 
dose metrics, etc.



Measuring Health Outcomes

Health Outcome Measurements:

• Self-reported symptoms

• Clinical examinations

• Standardized tests/instruments

• Medical diagnoses

Findings:

• Insufficient data collected on health outcomes 

• Use of different (unvalidated) measurement 
tools and diagnostic criteria 



Summary

• Many studies provide useful data on site 
contamination and public exposures, but 
study objectives and sampling strategies 
differ widely

• Unable to link environmental contamination 
from specific industrial sites or activities to 
population exposures and health outcomes

• Knowledge and data gaps hinder ability to 
quantify public health impacts from land-
based pollution in LMICs



Recommendations

• Develop systematic framework and uniform 
protocols for future data collection and 
sampling in LMICs 

• Support greater use of traditional exposure 
and risk assessment methods and tools

• Explore use of risk analysis approaches to 
improve risk management decision-making 
in LMICs



Risk Analysis Approaches

• Precautionary 
Principal

• Human Health 
Risk Assessment

• Value-of-
Information 
Analysis 


