Wastewater based epidemiology: recent advances
L. Bijlsma1, P. de Voogt2,3, S. Castiglioni4, A. Covaci5, E. Emke2, F. Hernández1, B.
Kasprzyk-Hordern6, C. Ort7, M. Reid8, K.V. Thomas8, A.L.N. van Nuijs5
1

Research Institute for Pesticides and Water, University Jaume I, Castellón
KWR Watercycle Research Institute, Nieuwegein, the Netherlands
3
IBED- University of Amsterdam, Amsterdam, the Netherlands
4
IRCCS - Istituto di Ricerche Farmacologiche Mario Negri, Milan, Italy
5
Toxicological Center, University of Antwerp, Antwerp, Belgium
6
Department of Chemistry, University of Bath, Bath, United Kingdom
7
Eawag aquatic research, Dübendorf, Switzerland
8
NIVA Norwegian Institute for Water Research, Oslo, Norway
2

Symposium Code: S019
Symposium Title: The role of analytical chemistry within exposure science
Presentation type: oral
Keywords: wastewater-based epidemiology, chromatography, mass spectrometry

Relevant real-time information about lifestyle habits, public health and wellbeing can be
obtained from the chemical analysis of urban wastewater. This approach, called
wastewater based epidemiology (WBE), uses the analysis of specific human metabolic
excretion products (biomarkers) in wastewater as an indicator of consumption or
exposure of the population served by the sewer network under investigation. WBE has
successfully been applied as suitable approach for the estimation of illicit drugs
consumption, but it has also been exploited to other lifestyle factors such as alcohol,
nicotine, caffeine and new psychoactive substances yielding satisfactory results. Its
great potential also opens up the possibility of expanding the application of WBE to
other human biomarkers in order to provide information about diet, health, disease or
environment. For example by linking exposure to substances present in the environment
or in food with disease outcomes such as higher prevalence of diabetes or cancer.
Chemical analysis of biomarkers in wastewater is the foundation of the WBE approach.
Advanced analytical techniques and expertise is required to obtain accurate quantitative
data. The generally low analyte concentrations in combination with the complexity and
unknown composition of the wastewater matrix may hamper not only the accurate
quantification but also sound identification. Hyphenation of chromatography with mass
spectrometry, commonly LC-MS/MS, is the best suited approach to obtain the
sensitivity, selectivity and identification requirements in chemical analysis directed
towards WBE.
In this work we discuss the recent advances in WBE with emphasis on the analytical
aspects and difficulties encountered.

