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presentationinthe spaceindicated.
e Thisisalargesetof slides fromwhich the presenter should selectthe most relevant ones to useina specific
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Children are not little adults
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Until about six centuries ago, European artists represented children as miniaturized adults justas wesee inthe 13t
century icon on the left of the slide.

Note: Second picture will appear with mouse click

On the rightsideof the slideyou cansee how artists of the Renaissance painted children. By the Renaissanceartists
realized that children were not simply miniaturized adults:they have bigheads, long trunks and short limbs, as seen
inthis "Madonna and Child" by Raphael.

Despite changes in art, we often forget that childrenarenot littleadults. Until the mid-20t century, doctors
following the standard medical practices of the industrialized countries understood paediatric exposures assimple
extrapolations fromadult occupational exposures. By now, we know many of the physiologicaland behavioural
differences between children and adults; with this knowledge, we can build healthy environments that protect
children fromtheir unique exposures and allow them to grow and thrive.

Notes: Use images that are regionally or culturally appropriateforillustrating theinaccuracy of thinking of children’s
environmental risks simply as scaled down adultrisk.

Photos:
* Madonna and Child, Giotto (left); The Niccolini-Cowper Madonna, Raphael (right)
e Courtesy National Gallery of Art, Washington



Learning objectives

After this presentation, individuals will be ableto:

e List ways why risks to children from environmental hazards
are different from those for adults

* lllustratechildren’s increased and unique vulnerabilities to
environmental threats

¢ Understand the relationship between children and the
environment —starting before conceptionand continuing
throughout development

* Propose remedial and preventive actions
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All children deserveto grow and develop, playandlearn,ina healthy environment where they canreach their full
potential as citizens of the world. Sustainabledevelopment has atits core healthy children. Health is much more
than mere absence of ilIness; it means protection not only from toxic chemicals, physical injury and infections, but
alsofrompoverty, inequity and child labour.Itis the responsibility of today’s adults to identify hazards and
conditions inthe complex and changing environments of children thatimpair their ability to grow and mature safely
andingood health.

After this talk, we hope that you will be ableto satisfy thesefour learning objectives:

Be ableto listways in which risksto children from environmental hazards aredifferent from those for adults.
Be ableto illustratechildren’s increased and unique vulnerabilities using real -world examples of environmental
threats: biological, physical,and chemical.

Understand that the relationship between children and their environment begins before conception and
continues throughout development.

Proposeremedial and preventive actions.

Note:

When discussing environmental determinants of health and disease, the term “child” or “children” can be
problematic. Exposures to parents prior to conception, exposures to mothers during pregnancy and exposures to
newborns (up to 28 days), infants (28 days to 1 year), young children (1-4), older children (5-9) and adolescents
(10-19) canall have profound impacts. It is importantto be attentive to how different agencies collectand report
childhood health and exposuredata sinceeach institution or agencyis likely to havea slightly differentset of
definitions and age categories. For the purposes of this presentation we will usethe term children as definedin
the United Nations Convention on the Rights of the Child: every human being below 18 years of age, unless under
applicablelaw, majorityis attained earlier.
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Note:
When selectingthe slides toincludein your presentation, please chooseonly those of relevanceto the region and/or
interests of your audience.

We now recognize that children are often at a different andincreased risk fromenvironmental hazards compared to
adults.There arefour largecategories of reasons thatexplain these differences.

Children often have different, and sometimes specific, exposures to environmental hazards compared to adults.
Due to their dynamic developmental physiology children are often subjected to higher exposures to pollutants
found inair, water andfood. These exposures may be handled quite differently by animmature set of systems
to the waythey aredealt with in fully mature, adultsystems. Furthermore, the developmental component of a
child’s physiology is changing: maturing, differentiatingand growing in phases known as "developmental
windows". These "critical windows of vulnerability" have no parallel in adult physiology and create uniquerisks
for children exposed to hazards that can alter normal function and structure.

Children havea longer life expectancy. Therefore they have longer to manifesta diseasewithalonglatency
period, and longer to live with toxic damage.

Finally, children are politically powerless; they are defenseless. With no political standing of their own, they
must rely on adults to protect them from toxic environmental agents. Each of these points is illustrated in more
detail in the followingslides.

Image:

© WHO /Joao Soares Gusmao
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We begin with different and specific exposures of children

Image:
¢ © WHO /Joao Soares Gusmao



Different and specific exposures

Unique exposure pathways
* Preconception
e Transplacental
¢ Breastfeeding

Exploratory behaviours leading to exposures
¢ Hand-to-mouth, object-to-mouth
* Non-nutritive ingestion

Stature and living zones, microenvironments
¢ Location—lower to the ground
¢ High surface area to volume ratio

Children do not understand danger
¢ Pre-ambulatory
* Adolescence —“high risk” behaviours

DIFFERENT AND
SPECIFIC EXPOSURES
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Children have unique exposure pathways. Environmental exposures to either mother or father can affect the viability
and health of a fetus — these are known as “preconception” exposures. Children can be exposed in utero to toxic
environmental agents that cross the placenta. Such exposures can be chemical (pollutants and pharmaceuticals),
physical agents (radiation, heat) and biological (viral, parasitic). They can also beexposed, after birth, to pollutants
that pass into their mother’s milk. Neither of these routes of exposure occurinadults or older children.

Children also have pathways of exposure that differ from those of adults due to their sizeand developmental stage.
For example, young children engage in normal exploratory behaviours including hand-to-mouth and object-to-mouth
behaviours, and non-nutritiveingestion which may dramatically increase exposure over thatinadults.

Children’s physical differences also causethem to residein a different locationinthe world,i.e. closer to the ground.
Pollutants such as mercury, solvents and pesticides areconcentrated in their breathing zone and deliberate
applications of pesticides and cleaning solutions make them more readily accessibleto small children. Becausethey
are small,they have a high surfacearea to volume ratioand can have dramatically higher absorption through dermal
contact thanadults.

And, they may have much more limited ability to understand and move out of danger, both from toxic agents and
dangerous situations which could resultininjury. This characteristicis obvious in the pre-ambulatory phase, but
persists through exploratory toddler behaviour and even into the high-risk behavioursseeninadolescence.

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.

(http://www.who.int/iris/handle/10665/43162,8 November 2018).
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Preconception

Exposures to Ovum

Exposure to Sperm

Transgenerational Effects

DIFFERENT AND
SPECIFIC EXPOSURES
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Increasingevidencefrom animal studies isidentifying risks to offspring from exposure to environmental toxicants
prior to conception both to mothers andfathers. Human data are limited but consistentwith animal studies.

Exposures to human ova can occur during fetal lifewhen all ova develop and remain inthe prophase of the cell cycle
—as well as duringlater lifeup to and including the full development of the ovum duringa normal ovulation cycle.
Evidence supporting vulnerability to environmental exposures includes increased nondisjunctional events with
increasing maternal ageand transgenerational effects in maleand female grandchildren of grandmothers exposed to
DES during pregnancy.

Exposure to sperm are more easily studied and data suggestan increased risk of some birth defects with paternal
occupational exposures including pesticidesand ionizing radiation.

References:

* Etzel RA, editor (2012). Environmental Health, 3rd ed. Elk Grove Village, IL: American Academy of Pediatrics.

e  Schmidt CW (2013). Uncertaininheritance:transgenerational effects of environmental exposures. Environ Health
Perspect. 112(10). doi:10.1289/ehp.121-A298.

e UNEP, WHO (2013).Bergman A, Heindel JJ, Joblings, Zoeller RT, editors. State of the science of endocrine
disruptingchemicals—2012. Geneva: United Nations Environment Programme, World Health Organization.
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