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Technological progress and the worldwide spread of the indus-
trialisation process, the exponential growth of the global popula-
tion – which has almost tripled since the 1950s1 – and the climate 
changes caused by emissions of anthropogenic greenhouse gases 
into the atmosphere are only some of the global megatrends that 
the world has had to face in recent decades, and which have led to 
the emergence of large-scale challenges in terms of environment 
and human health. Europe has suffered significantly because of 
these changes, not only as a consequence of its historical social, 
economic and political links with the industrialised nations and 
recently expanding economies, for example for energy supply, 
but above all because of the interconnection of natural systems. 
In a world with permeable boundaries, at least in terms of intan-
gible risk factors such as atmospheric pollutants, it is therefore 
a priority to face up to these global challenges not only from a 
reactive perspective but above all by means of proactive interven-
tions, through prevention and health promotion. The ecological 
and socio-sanitary resilience of a continent such as Europe will 
be significantly affected over the coming decades by the environ-
mental issues emerging around the world.

The 2015 SOER Report, the document released by the Euro-
pean Environmental Agency (EEA) every five years describing 
the state of health and the prospects for the environment in Eu-
rope,2 has stated the need to define a vision in terms of environ-
ment and health common to all EU countries, and has identified 
11 megatrends that will constitute the target of many global chal-
lenges, but also of undoubted opportunities, to which Europe will 
need to find a response. Climate change, increasing pollution, ac-
celeration of technological progress, economic growth, pressure 
on ecosystems and changes in disease burden are just some of the 
priority issues on the European agenda. On the other hand, politi-
cal planning and strategic decision-making cannot be confined to 
the short term of the legislatures, but must, rather, embrace a long-
term, broad-based, integrated and global perspective. The efforts 
made by the European Union to reduce greenhouse gas emissions, 
in accordance with the Kyoto Protocol, and to increase resource 
efficiency and create a low-carbon society, are just one admirable 
example of forward-looking policies in this sense.

Environment and human health are now considered an insep-
arable binomial. The former, as a series of physical, chemical 
and biological factors external to an individual, and all of the 
behaviours impacting these factors, excluding those that cannot 
reasonably be modified,3 is one of the main determinants of the 
health status of a population.

According to the report “Disease through Healthy Environ-
ments: A Global Assessment of the Burden of Disease from En-
vironmental Risks”, published in 2016 by the WHO,3 about 24% 
of all worldwide deaths, as well as 22% of disability-adjusted life 
years (DALYs), appear to be attributable to exposure to environ-
mental factors.

Preventing the impact that environmental factors – which are 
modifiable by definition – have on human health would prevent 
up to 12.6 million deaths globally. It is important to understand, 
however, that “environment” does not include merely the classi-
cal chemical, physical and biological factors, such as indoor and 
outdoor pollution, noise, electromagnetic fields, vibrations, light 
pollution, ultraviolet (UV) radiation and pathogens.

Environment is a complex matter, identifiable as a multiform 
conceptual framework, which also includes general socioeco-
nomic and cultural conditions, as well as nutrition, work, housing 
and social welfare. Therefore, it is necessary to rethink Europe-
an and global environmental challenges from a new perspective, 
taking into account all of the exogenous and endogenous milieu 
of interconnections.

Climate Change as a Key Driver of 
Migration and Food Insecurity
The increase in the worldwide population recorded over the past 
five decades, with the consequent growth of urbanisation, and 
the simultaneous process of industrialisation of agriculture, has 
rapidly increased global pressure on habitats and landscapes.

Meat-based diets have impacted the most on natural resourc-
es: they use five times as much land as their plant-based equiva-
lent and have a water footprint about 20 times larger.

Population growth, demand for food and climate change are 
expected to create significant threats to freshwater availability. 
This implies a threat to both human water security and to the 
functioning of ecosystems, which are increasingly losing their 
biodiversity.

Climate change is real: the increase in anthropic activities, in 
particular greenhouse gas emissions, agriculture and deforestation, 
has impacted air pollution and the atmospheric concentration of par-
ticulates, carbon dioxide, methane and ozone, to cite only some of 
the most relevant pollutants. The increase of greenhouse gas emis-
sions is probably the biggest factor responsible for the observed rise 
in global surface temperatures since the mid-20th century.

Higher and higher carbon emissions and global warming 
have certainly caused climate change, but they have also led to 
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changes in crop yields, infectious disease burden and distribu-
tion, violent conflicts and population displacement.

The recent Lancet Countdown document on health and cli-
mate change, released in 2018, states that climate change mi-
grants will increase from 25 million to 1 billion people by 2050.4

According to another report,5 published in Science in 2017, 
the number of asylum applications can be used as index of cli-
mate change and weather-related conflicts. Indeed, as the authors 
state, when temperatures have deviated from the moderate opti-
mum (~20°C), which is considered the best for agriculture, asy-
lum applications have increased in high-income countries.

The Role of Technical Innovation
The surge in technical innovation, in particular in healthcare, em-
braces a large number of fields: from drug therapies to surgical 
procedures, devices and tests.

Innovation is universally identified as a positive issue for hu-
man evolution and wellbeing, but a critical reappraisal of its role 
in healthcare improvement should be undertaken.6

To clarify this point, we need only look at one of the para-
digms of scientific progress, such as the introduction of antibiot-
ics. Due to the frequent incorrect use of these drugs and spillage 
of pharmaceutical waste and hospital litter with high concentra-
tions of antibiotics and other compounds with antimicrobial ac-
tivity, such as disinfectants and heavy metals,7 resistant bacterial 
strains have developed in Europe and all over the world. This is-
sue is all the more critical, as it is not accompanied by the market 
introduction of a sufficient variety of new antibiotics.

Antimicrobial resistance is a widespread phenomenon in 
Europe, with considerable variations depending on the bacterial 
species and subgroups, as well as on the geographical region. As 
reported by ECDC in 2016,8 antimicrobial resistance shows a vis-
ible north-to-south and west-to-east gradient in Europe. In gener-
al, lower resistance prevalence is reported by northern countries, 
whereas in the south and east of Europe, a higher percentage has 
been detected. These differences are most likely related to local 
variations in antimicrobial use, infection prevention and control 
practices, and dissimilarities in diagnostic and healthcare utilisa-
tion patterns among the countries concerned.8

Excluding the field of antimicrobial drugs, there can be no 
question that the pace of technological change, especially in the 
nano and biotechnology sectors, is unprecedented. Innovations in 
this field could reduce the impact of human beings on the con-
sumption of environmental resources, which are becoming more 
limited and will run out, but at the same time they represent a po-
tential threat for human health, although there are currently no spe-
cific risks linked to prolonged exposure to nanomaterials (ENM), 
as shown by studies carried out on populations of workers exposed 
to ENM. However, there is a consensus that material character-
istics, such as the dimensions and the effects of chemicals, influ-
ence ENM effects. Available data suggest, for example, that mul-
tiple-wall carbon nanotubes (MWCNTs) impact on the immune 
system and cause lung inflammation or signs of asthma, whereas 
carbon nanofibers (CNFs) may induce interstitial fibrosis. Further-
more, metal and metal oxide nanoparticles, along with MWCNT, 
generate genotoxicity and mutagenic effects. Currently, the lack of 
understanding of the mechanisms for the real effects of ENMs on 
human health makes an ENM-related risk assessment necessary.9

In the last few years, the hypothesis that nanomaterials may 
behave as endocrine disruptors (EDCs) has been made.10 Indeed, 
these materials appear to be capable of altering the functions of 
the endocrine system, consequently causing adverse health ef-
fects in an intact organism, in its progeny or in subpopulations.11

There are many chemicals identified as endocrine disruptors. 
Polycyclic aromatic hydrocarbons (PAHs), pesticides, dioxins, 
persistent organic pollutants (POP), bisphenol A (BPA), phthal-
ates and heavy metals are just a few examples.10

EDCs are ubiquitous and exposure to these substances can 
occur through different pathways: contaminated water, indoor 
and outdoor air, food and soil.

Agriculture and industrial activities, with their large-scale use 
of pesticides and plastic materials, are responsible, for example, 
for aquatic environmental pollution12 and, consequently, for the 
contamination of the food chain.

Every year, Europe produces around 25.8 million tonnes of 
plastic waste, with less than 30% of that amount destined for recy-
cling. According to the European Commission report from 2018,13 
150,000 to 500,000 tonnes of plastic litter pollutes European seas 
every year, becoming a real threat both for ecosystems and human 
health, particularly if there is contamination of the food chain. Fur-
thermore, plastics contain many additives, such as bisphenol A and 
phthalates, and metal contaminants (e.g. cadmium, lead, selenium 
and chromium), that behave as endocrine disruptors.14

We should point out that EDCs have effects not only on the 
reproductive and endocrine systems, potentially causing cancer, 
infertility, obesity and diabetes, but they are also able to increase 
the risk of cardiovascular diseases and to induce nervous system 
damage, with short- and long-terms effects ranging from dizzi-
ness to permanent brain damage, especially in children living in 
areas with high concentrations of plastic waste and pesticides in 
water and food.15

Pesticides (organochlorides, organophosphates, carbamates), 
chemicals designed to kill rodents, fungi and insects affecting 
intensive farming, originally represented a benefit for human 
health. However, their widespread and improper extensive use 
in agriculture (worldwide consumption of pesticides has grown 
from 0.49 kg/ha in 1961 to 2 kg/ha in 2004)16 has turned them 
into a hazard for the environment and for human health, inducing 
both short- and long-term effects, because of their ability to per-
sist for long periods in soils and water, and also in the tissues of 
invertebrates and vertebrates.

Besides playing the role of endocrine disruptors, it is well 
established that many of these agents also have a mutagenic and 
carcinogenic action. Indeed, there is evidence of occupational 
risk of various forms of cancer due to professional exposure to 
pesticides.

Work as Environment-Related Risk
Technical advantages, which enable machines to perform human 
tasks, and significant changes in jobs characteristics – ranging 
from recognition of new workplace health hazards to transfor-
mation of work itself – have had a deep impact on human health, 
being responsible for a rise in occupational disease and a volume 
of 2.3 million potentially work-related deaths worldwide each 
year,17 along with an increase in the unemployment rate. Along-
side workplace-related risks for safety and health, its opposite, 
job loss, should also be considered as a potential risk for psycho-
physical wellbeing.

According to 2018 Eurostat statistics, around 8.1% of eu-
ro-area inhabitants are unemployed.18

This does not mean merely wealth-related problems. Indeed, 
people who lose their jobs are at a higher risk for suicide, mental 
disorders and cardiovascular disease,19 as well as for increased 
all-cause mortality. This is particularly true for men, whereas ef-
fects on women were more limited and not statistically signifi-
cant, according to a recent cohort study.20
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Job loss radically changes people’s life perspectives, gener-
ating stress, anxiety, depression and consequent serious forms of 
somatisation. Furthermore, income reductions cause significant 
lifestyle changes, in terms of nutrition and alcohol and drug in-
take. It has further consequences on social relationships, self-es-
teem, learning opportunities, and exposure to situations and en-
vironments that are more unfavourable to health.

We should note that, thanks to European policy, environ-
ment quality – in the broad sense – has considerably improved 
in the EU over the last decade, but there are still old and new 
challenges to be addressed if we wish to significantly reduce 
that burden of 24% of deaths and 22% of DALYs3 that is in part 
attributable to the interconnection between environment and 
human health.

1. European Environment Agency (EEA). Population Trends 1950 – 2100: 
Globally and Within Europe. Available at: https://www.eea.europa.eu/data-
and-maps/indicators/total-population-outlook-from-unstat-3/assessment-1 
(published on 17 October 2016).

2. European Environment Agency (EEA). SOER 2015 – The European En-
vironment – State and Outlook 2015: A Comprehensive Assessment of the 
European Environment’s State, Trends and Prospects, in a Global Context. 
Available at: https://www.eea.europa.eu/soer.

3. World Health Organisation. Preventing Disease through Healthy Environ-
ments: A Global Assessment of the Burden of Disease from Environmental 
Risks. Geneva, 2016.

4. Watts N, Amann M, et al. The Lancet Countdown on Health and Climate 
Change: from 25 Years of Inaction to a Global Transformation for Public 
Health. Lancet. 2018 Feb 10; 391(10120): 581-630. doi: 10.1016/S0140-
6736(17)32464-9. Epub 2017 Oct 30. Review. Erratum in: Lancet. 2017 Nov 
23; PubMed PMID: 29096948.

5. Missirian A, Schlenker W. Asylum Applications Respond to Temperature 
Fluctuations. Science. 2017 Dec 22; 358(6370): 1610-1614. doi: 10.1126/
science.aao 0432. PubMed PMID: 29269476.

6. Dixon-Woods, M., Amalberti, R., Goodman, S., Bergman, B., & Glasziou, 
P. (2011). Problems and Promises of Innovation: Why Healthcare Needs to 
Rethink Its Love/Hate Relationship with the New. BMJ Quality & Safety, 20 
(Suppl_1), i47–i51. http://doi.org/10.1136/bmjqs.2010.046227.

7. UNEP (2017). Frontiers 2017 Emerging Issues of Environmental Concern. 
United Nations Environment Programme, Nairobi.

8. ECDC Surveillance Report. Surveillance of Antimicrobial Resistance in Eu-
rope. 2016. Available at: https://ecdc.europa.eu/sites/portal/files/documents/
AMR-surveillance-Europe-2016.pdf.

9. Pietroiusti A, Stockmann-Juvala H, Lucaroni F, Savolainen K. Nanomateri-
al Exposure, Toxicity, and Impact on Human Health. Wiley Interdiscip Rev 
Nanomed Nanobiotechnol. 2018 Feb 23. doi: 10.1002/wnan.1513. [Epub 
ahead of print] Review. PubMed PMID: 29473695.

10. Iavicoli I, Fontana L, Leso V, Bergamaschi A. The Effects of Nanomaterials 
as Endocrine Disruptors. International Journal of Molecular Sciences. 2013; 
14(8): 16732-16801. doi: 10.3390/ijms140816732.

11. World Health Organisation (WHO). Global Assessment of the State-of-the-
Science of Endocrine Disruptors. World Health Organisation; Geneva, Swit-
zerland: 2002. pp. 1–3.

12. Kabir ER, Rahman MS, Rahman I. A Review on Endocrine Disruptors and 
Their Possible Impacts on Human Health. Environ. Toxicol. Pharmacol. 
2015 Jul; 40(1):241-58. doi: 10.1016/j.etap.2015.06.009. Epub 2015 Jun 9. 
Review. PubMed PMID: 26164742.

13. European Commission. A European Strategy for Plastics in a Circular Econ-
omy. 2018. Available at: http://ec.europa.eu/environment/circular-economy/
pdf/plastics-strategy-brochure.pdf.

14. Waring RH, Harris RM, Mitchell SC. Plastic Contamination of the Food 
Chain: A Threat to Human Health? Maturitas. 2018 Sep; 115: 64-68. 
doi:10.1016/j.maturitas.2018.06.010. Epub 2018 Jun 20. Review. PubMed 
PMID: 30049349.

15. Scognamiglio, Viviana & Antonacci, Amina & Patrolecco, Luisa & Lambre-
va, Maya & Litescu, Simona Carmen & Ghuge, Sandip & Rea, Giuseppina. 
(2016). Analytical Tools Monitoring Endocrine Disrupting Chemicals. TrAC 
Trends in Analytical Chemistry. 80. 10.1016/j.trac.2016.04.014.

16. Mnif, Wissem & Ibn Hadj Hassine, Aziza & Bouaziz, Aicha & Bartegi, Agh-
leb & Thomas, Olivier & Roig, Benoit. (2011). Effect of Endocrine Disruptor 
Pesticides: A Review. International Journal of Environmental Research and 
Public Health. 8. 2265-303. 10.3390/ijerph8062265.

17. Palombi L, Ambrosone C, Morciano L, Buonomo E, Malizia A, Moramarco 
S, Cerone G, Berardi A, De Angelis D, Aniuskevich A and Lucaroni F. A 
New Approach to Assess the Health of Workers – Biomedicine & Prevention 
(2018) - vol. 2 - (159) - DOI:10.19252/00000009F.

18. Eurostat Statistics. Available at: https://ec.europa.eu/eurostat/statistics-ex-
plained/index.php/Unemployment_statistics.

19. Fattore G. Economic Crisis, Health and the Healthcare System. Healthcare 
Policies. Vol. 10, N. 2, April-June 2009 [Italian].

20. Clemens, T., Popham, F., & Boyle, P. (2015). What Is the Effect of Unem-
ployment on All-Cause Mortality? A Cohort Study Using Propensity Score 
Matching. European Journal of Public Health, 25 (1), 115–121. http://doi.
org/10.1093/eurpub/cku136.

References

https://ecdc.europa.eu/sites/portal/files/documents/AMR-surveillance-Europe-2016.pdf
https://ecdc.europa.eu/sites/portal/files/documents/AMR-surveillance-Europe-2016.pdf
http://ec.europa.eu/environment/circular-economy/pdf/plastics-strategy-brochure.pdf
http://ec.europa.eu/environment/circular-economy/pdf/plastics-strategy-brochure.pdf
mailto:f.lucaroni@gmail.com
https://ec.europa.eu/eurostat/statistics-explained/index.php/Unemployment_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Unemployment_statistics
http://doi.org/10.1093/eurpub/cku136
http://doi.org/10.1093/eurpub/cku136

