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Notes:
* Pleaseadddetails of the date, time, placeand sponsorship of the meeting for which you areusing this

presentationinthe spaceindicated.
e Thisisalargesetof slides fromwhich the presenter should selectthe most relevant ones to useina specific

presentation. These slides cover many facets of the problem. Present only those slides thatapply mostdirectly
to the local situationin theregion.



Learning objectives

¢ Learnabout chemical hazards —what they are and the risks they
may pose to children

¢ Identify the scenarios —how, where and when are children
exposed?

* Learnabout diseases caused by acute and chronic toxic
exposures in children

* Know how to assess, prevent and manage children's toxic

exposures
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This presentation deals with children and chemicals —a topic of great concern for parents and communities, and
alsofor policy-makers, thathas been the subject of a number of international recommendations.

This moduleis alsoanintroduction to other more detailed modules on chemicals, e.g. lead, mercury and pesticides.

Health careproviders can playa key rolein reducingchildren's exposures to chemicals.



Outline

* Sources of exposure
* Toxicology

¢ Exposures

* Health effects

¢ Treatment

* Prevention
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Note:
When selectingthe slides toincludeinyour presentation, pleasechooseonlythose of relevanceto the region
and/or interests of your audience.
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Chemicals are amongst the most important
environmental risk factors
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Hazardous wastes UV radiation Hazardous chemicals

Minimising these risks are key to protecting children and “y World Health
achieving the Sustainable Development Goals. G2 Organizati
SOURCES
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At the global level, WHO has identified main environmental threats to children's health. All of these threats have
either a strongchemical component or arerelated to the use of chemicals.

These threats areas follows:

Chemical hazards. Exposure to both the "old" and "new" chemicals, of anthropogenic and natural origin,in
consumer products or materials thatare presentinthe places where childrenspendtime, can be dangerous
Household and ambient air pollution. Particulate matter and gases such as ozone, sulfur dioxide, nitric oxides,
polycyclic aromatic hydrocarbons and carbon monoxide, are some of the typical air contaminants, byproducts of
the polluting fuels combustion, whose effects on children's morbidity and mortality havebeen clearly
demonstrated.

Tobacco smoke is veryrichinparticles and polycyclicaromatichydrocarbons.

Water. Although in developing countries the main concern is microbiological contamination, a number of
chemical water pollutants havea tremendous impacton public health, namely: arsenic, lead, fluorideand
pesticides.

Sanitation and hygiene. Lack of both safely managed sanitation and hygienehinders the maintenance of clean
environments — the washing, cleaningand removal of chemicals, dirtand pollutants.

E-waste and other dangerous industrial oragriculturalresidues may be responsibleforanincreasing number of
contaminated urbanandrural sites. Landfills can accumulate dangerous metals and persistent pollutants.

References:

Pronczuk-Garbino J, editor (2005). Children’s health and the environment: A global perspective. A resource
manual for the health sector. Geneva: World Health Organization. (https://www.who.int/publications-
detail/children's-health-and-the-environment, accessed 8 December 2019).
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Chemicals are used in everyday life

Risks Benefits

* Adverse health effects * Promote hygiene

* Unwanted exposure to * Protect crops
consumer products, ¢ Control vectors
residues or byproducts e Treatdiseases
inthe environment * Creates useful materials

e Persistence
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Chemicals areusedin everyday life— they bringin numerous benefits, such as protecting human and animal health,
promoting hygiene, protecting crops and controlling vectors of disease. However, chemicals mayalso poserisks to
human and animal health. Exposures to chemicals in the micro-and macro-environments of children may cause
functional and organic damage, especially during periods of vulnerability. Many become unwanted pollutants and
some of these are persistentinthe environment.

References:

¢ Pronczuk-GarbinoJ, editor (2005). Children’s health and the environment: A global perspective. A resource
manual for the health sector. Geneva: World Health Organization. (https://www.who.int/publications-
detail/children's-health-and-the-environment, accessed 8 December 2019).

* UNEP, WHO (2010). Healthy environments for healthy children:key messages for action. Geneva: United
Nations Environment Programme, World Health Organization. (https://www.who.int/publications-
detail/healthy-environments-for-healthy-children, accessed 8 December 2019).

*  WHO (2017). Inheritinga sustalnableworld?AtIas on chlldren s health and the enwronment Geneva: World
Health Organization. (https:
December 2019).
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Children may be exposed to chemicals through different media such as air, water, food or soil dust. Exposures can
happen duringtransport, use and disposal, or due to combustion or other process. Different chemicals of exposure
include:

e naturallyoccurring metals, vegetal and animal toxins

* manufactured products, e.g. hydrocarbons, pesticides, pharmaceuticals, cleaning products, and

* waste, combustionand other byproducts.

This complex diagram shows how chemical exposures may be addressed by different prevention policies and
programs.These programs are the key to promoting healthy environments for children and preventing chemical
exposures.

Anthropogenic sources arethose of human origin. These includethe pollution of the environment due to industry,
trafficand pesticides. Some chemicals arenaturally presentin the environment, but they canalsocauseadverse
effects in humans. Natural chemicals canalso beaugmented by human activity, like mercury from miningor
nitrogen and fertilizer. Examples of natural chemicals:

* Arsenicinwater causingarsenicosis

* Fluorideinwater causingfluorosis

* Fluorideinthe air produced from the burning of fluoride-rich coal

* Blue-green algaetoxinsinrecreational waters

* Aflatoxinsinfood,such as maizeor other stored grains

* Cyanogenicor cardiacglycosidesin somefoodstuff, e.g. cassava,foxglove, oleander

¢ Envenomations due to bites and stings

References:
* WHO (2016). The public healthimpactof chemicals:knowns and unknowns. Geneva: World Health Organization.
(WHO/FWC/PHE/EPE/16.01, h //www.who.int/i lications/chemicals- lic-health-im n/,

accessed 8 December 2019).
e Etzel RA, editor (2019). Pediatric environmental health, 4th edition. Itasca, IL: American Academy of Pediatrics.

Figure:
* Priss-Ustln A, Vickers C, Haefliger P, Bertollini R(2011). Knowns and unknowns on burden of diseasedue to
chemicals:a systematic review. Environ Health. 10:9. doi:10.1186/1476-069X-10-9.



Children’s pathways and routes of exposure
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Note to user: For each sourceof exposure, give examples that are pertinent to the area and/or your personal
experience on the subject.

Air: Itis importantto differentiate between indoor and outdoor pollutants. Indoor pollutantsinclude particulate
matter, gases,vapours as well as biological materialand fibres. These contaminants are produced by tobacco
smoke, stoves and construction materials. Pesticides and other chemicals for household useare present in the
home. Outdoor pollutants vary accordingto density of traffic, extent of industrialization, time (of the year and of
the day) and climate. The six main outdoor pollutants are: ozone (O3), particulate matter (PMigand PM, ), lead,
sulfur dioxide (SO,), carbon monoxide (CO) and nitrogen oxide (NO;).

Water: Used for drinking, cooking, preparation of infantformula, bathingand swimming. Groundwater or surface
water may be contaminated by pointsources of pollution, e.g. industrial discharge, or non-pointsources such as
agriculturaland rural run-off, soil contamination and atmospheric deposition. Some contaminants of concern are:
arsenic, chromium, lead, mercury, nitrates, benzenes, pesticides, polychlorinated biphenyls (PCBs) and disinfectants
suchas chloramineand chlorine.

Food: Food may have a largerange of contaminants, from additives, such as colourings, flavourings and
nrecservatives to necticides acrecidilies ar ac rantaminants and murataxinge and ather natiiral toxing in dnsec hish
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