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Summary… 

• Be positive, things are getting better 

• The role of exposure science in stimulating 

improvements 

• What do we investigate now? 

• But what about the future, what does it 

hold? 

• How could exposure science be useful? 



The past… 



The past was a bad place… 

• Nicander of Colophon (130 BC) 

described the effects of several 

poisons, including the effects of 

lead metal 

 

Waldron, H A. 1973. “Lead Poisoning in the Ancient World..” Medical History 17 (4): 391–99. 



Around 1,000 new cases of lead poisoning 
diagnosed in Britain in 1900  
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McElvenny et al. 2015. “Mortality of a Cohort of Workers in Great Britain with Blood Lead Measurements..” OEM; 72 (9): 625–32.  

WWI 

WWII 

HSW Act 

6% per annum 
reduction over 
the last century 



www.metoffice.gov.uk/weather/learn-about/weather/case-studies/great-smog 



UK particulate matter… 



PM concentrations decreasing by 
around 9% per annum in London 



Most harmful exposures are decreasing… 



Present… 



The role of exposure science… 
• Exposure science plays an important part in the identification 

and management of health risks from environmental and 
workplace hazards 

– Epidemiology 

– Regulatory risk assessment 

– Risk management 

– Development of interventions 

– etc. 

 



JESEE papers… 



JESEE papers… 



JESEE papers… 



Future… 



“I think there is a world 

market for maybe five 

computers”. 

Thomas Watson, President of IBM, 1943 



"There is no reason anyone 

would want a computer in 

their home”. 

Ken Olsen, founder of Digital Equipment Corporation, 1977 







Society is changing… 
• Climate change – decarbonisation of society 

• Urbanisation 

• Aging population 

• Greater diversity 

• Greater deprivation 

• Personal isolation 

• Specific AI, big data and the internet of things  

• … 



Work is changing… 
• Transition to a service-based economy 

• More frequent change in employment 

• Work into older age 

• Less job security 

• Temporary migration for work more common 

• Boundary between work and life blurred 

• … 



Two-thirds of the deaths in the world are caused by 
noncommunicable diseases, especially cancer and 
cardiovascular disease 
 
Only about 10% of this mortality attributed to genetic 
variation  

Steve Rappaport 



The exposome is composed of every exposure 
to which an individual is subjected from 
conception to death. 



The Exposome comprises… 

Wild, C. P. (2012). The exposome: from concept to utility. 
International Journal of Epidemiology, 41(1), 24–32.  

• processes internal to the body such as  

metabolism, gut microflora, 

inflammation…  

• external exposures including infectious 

agents, chemical contaminants, diet… 

• social, economic and psychological 

influences.  



Bottom-up or Top-down 

van Tongeren, M., & Cherrie, J. (2012). An Integrated Approach to the Exposome. 
Environmental Health Perspectives, 120(3), a103–a104.  

Or a more use a more integrated approach? 



Omics… 

Epigenome 

Transcriptome 

Proteome 

Metabolome 

DNA methylation 
Histone modification 

mRNA 

Proteins 

Small molecules 

Microarrays 
Sequencing 

Microarrays 
RNA sequencing 

Microarrays 
Mass spectrometry 

Mass spectrometry 
NMR spectroscopy 



Location and physical activity… 



Sensors… 

Loh M, Sarigiannis D, Gotti A, Karakitsios S, Pronk A, Kuijpers E et al. How Sensors Might Help 

Define the External Exposome. IJERPH 2017; 14: 434. 



Measure different 

exposures… 

• Ambulatory EEG 

• Audio content analysis of 

background sounds 

• Body position, movement 

and physical loads 

• Visual analysis people and 

landscape 



Life-logging cameras… 



Green space… 
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Food analysis… 



Sensors… 



Sensor for mask wearing… 

Cherrie et al (2018) In-mask temperature and humidity can validate wear-time and indicate lung health status. JESEE-18-2790.R1  

• Used data logging temperature and humidity sensor (iButton) 

inside mask 

– Laboratory assessment comparing with exhaled breath temperature 

(EBT) and time on/off 

– Field trials 



Big data… 
• Workplace training/competence 

records 

• Worksite access data 

• Supermarket loyalty card records 

• Travel pass records 

• Social media posts 

• Data from the internet of things (IoT) 



Gene – Environment interactions… 

www.genome.gov/sequencingcostsdata 

Cost per genome 

http://www.genome.gov/sequencingcostsdata


Prospective 
epidemiological 
studies… 



Conclusions… 
• The world is changing 

• There are many new risks and probably many 
unknown risks 

• Traditional approach to exposure assessment 
is inadequate 

• The exposome offers new opportunities 

• However, we need to start new prospective 
cohort studies    
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