






After gasoline was established to be the 
main environmental source, a ban on lead 
in gasoline was adopted, following which a 
rapid and significant drop in blood lead levels 
was witnessed. “It is the text book example 
of how human biomonitoring made the link 
between environmental exposure and health 
effects very straightforward and how this led 
to strong risk management”, Smolders says.

Vice versa, human biomonitoring can also 
help to prioritise chemicals for further  
risk management. For example, through 
biomonitoring it was discovered that some 
brominated flame retardants accumulate in 
the body while others don’t, providing the 
policy option of using the latter instead of 
the former. 
 
According to Dr. Greet Schoeters, leader of 
the INTARESE Biomonitoring Work Package 
and head of the Environmental Toxicology 
Unit of the Flemish Institute for Technologi-
cal Research (VITO), one of the challenges 
in biomonitoring will be to reduce the need 
for invasive procedures on human subjects 
and further develop non-invasive procedures 
such as hair, lung-air, and urine sampling in 
place of methods such as blood sampling.
Another, says Smolders, will be to make sure 
that data from different labs in all EU Mem-
ber States become more standardised.

One exciting development, Schoeters 
says, is the increasing use of genomics, 
proteomics and metabolomics, all dealing 
with a full spectrum of biological action. 
Using such ‘-omics’ approaches, she says, 
will help to produce integrated knowledge 
about the links between external pollution 
sources and health effects.
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Human biomonitoring links environment to health effects
Measuring pollutant levels within the human body helps bridge gaps in our knowledge about 
changes in the environment and the ultimate effects such changes have on human health.

“There is a general agreement that between 
5 and 20 percent of human health effects 
are due to environmental stressors,” says Dr. 
Roel Smolders, deputy leader of the INTA-
RESE Biomonitoring Work Package (WP2.2) 
and Environment and Health Expert in the 
Department of Environmental Toxicology at 
the Flemish Institute for Technological Re-
search (VITO).

Up until now, links between environmental 
stressors and health effects have mostly 
been uncovered by toxicological and epide-
miological research. By statistically associ-
ating unusual or changing disease patterns 
with environmental measurements, one can 
begin to predict causal relationships. 

Human biomonitoring - that is measuring 
the levels of environmental chemicals as 
they occur within the human body - can be 
used to improve the resolution and valida-
tion of epidemiological research. It is one 
thing to know chemicals in an environmen-
tal ‘compartment’ (e.g. cadmium in soil, or 
polycyclic aromatic hydrocarbons (PAHs) in 
the air); knowing how much of that ends up 
in our blood offers much more information. 
INTARESE aims to combine data from 
environmental, epidemiological and eco-
surveillance studies with data from human 
biomonitoring. 

The potential of human biomonitoring for 
environmental risk assessment can be il-
lustrated by past measurements of high 
lead levels in people’s blood. Toxicological 
and epidemiological research found several 
adverse health effects, including reduced IQ 
levels in exposed children.  
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