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The dramatic social and demographic changes that decurred in developed
nations over the past several decades have lesagniéicant changes in the
circumstances in which families are raising youhtdeen, and in the conditions that
young children experience as they group up. lalmwith these social and
demographic changes, there is evidence of worsdr@atih and developmental
outcomes for many children and young people (Peliomom & Gortmaker, 2007).
These have associated social and economic costsritiermine the general
productivity and wellbeing of countries, and thetfénat they have occurred in those
very countries that have benefited most from ecao@md technological advances
has been termed ‘modernity’s paradox’ (Keating &timan, 1999).

There has been extensive research into those maland environmental factors that
increase the risk of poor outcomes, in children ndughout the life course;

similarly much is known about protective factorattfoster resilience in children who
are otherwise at risk. While the pathways that keddealth, developmental and social
problems have been well described, the researalt afffective interventions is less
than robust, both at an individual and especidlly population level.

FACTORS THAT INFLUENCE CHILD HEALTH AND DEVELOPMENT

There are many factors, both biological and enwvitental, that impact on child
health and development — genetic, familial, enwvinental, community and societal. It
is rare that any one of these factors determinld tlgialth outcomes, or that they act
in a simple causal fashion. While there are sonmefiecauses that act in a direct
linear causal fashion to threaten health and wielfhenultiple factors usually interact
with each other in a more complex fashion to inflceeoutcomes. This representation
of interactions among multiple influences that efffehildren’s health has been called
a ‘kaleidoscope model’ (National Research Councihgtitute of Medicine, 2004).
These interactions between factors may occur wglmngle domains, such as
behaviour or social environment, or they may exteegbnd domains, for example
the child’s social environment, behaviour, and laranational policies. Changes in
any one factor may influence others, so giving tisa complex interaction of factors
that may all play a role in determining the childigrent and future health. Each
influence in turn interacts with other influenceddrm a pattern, which in turn sets
up the substrate for future patterns. In this wajdeen’s health and wellbeing is
determined by the prior state of the child’s headtid by the presence or absence of
risk and protective factors and their interaction.

a) Genetic factors

Genes have their effect either in correlation waithin interaction with the
environment. Individual differences in human depahent may to a large extent



b)

be explained by gene-environmental interactionsrdwsult in differential
susceptibility. Common childhood conditions sustohesity, asthma and ADHD
have all been described as having a strong gefoetnclation. Nonetheless,
changes in gene pool cannot explain the recentatraigrowth of these
conditions, suggesting that the strongest aetiobdgiathways are environmental
(Perrin, Bloom, & Gortmaker, 2007).

Familial factors

Poverty: One of the most consistent associations in devabopal science is the
relationship between economic hardship and com@@noutcomes in children’s
health, wellbeing and development. Furthermoig suggested thahe
malleability of young children’s development and dverwhelming importance of
the family ... context suggest that economic candtin early childhood may be
far more important for shaping children’s abilityehaviour and achievement
than conditions later in childhooghonkoff & Phillips, 2000).

Maternal employment: There is some accumulating evidence that maternal
employment in the child’s first year of life, espaly if the mother works long
hours, can be a negative factor for infant develepim However, beyond the first
year, there is evidence that children may actusgiyefit from maternal
employment, especially those from disadvantagedlitsnand particularly with
regard to cognitive outcomes. In this context,dbeof-home care that these
children experience can be regarded as a formrbf ieéervention. Overall,
parental employment can be seen as being eithesiave or a negative factor for
young children’s development; this depends on Htare and structure of the job,
the income it generates, and especially on the@mvients and relationships that
children experience when they are not in the catheir parents.

Parental education: There is a strong consistent correlation betwseantal
education level and their children’s achievement lawhaviour. Parental
education levels are strongly associated with tradnliteracy environment,
parental teaching styles, and investment in a tsaakresources that promote
learning. Children of parents with limited eduoatiespecially maternal, are at
an increased risk of behaviour problems, poorditgrand school performance,
and developmental delay.

Family structure: There is little evidence that family structureaimd of itself is a
significant factor in determining child outcoméa/hile growing up in a single
parent family may increase the risk of school diffiies and behaviour problems,
these are related to the socio-economic realifisghgle parenthood — lower
income, less parental time from both mothers atitefa — rather than from any
direct effect of living with only one parent . Tleas no evidence that children
growing up in non-traditional family forms are atyancreased risk of poor
outcomes.

Parenting: An increasing body of research has documentecdethgBonship
between parenting and the development of a widgerahhealth, developmental
and behaviour problems both in childhood and thinaiegadulthood (Richter,
2004). For example, the quality of relationshipst {parents have with their



children predict healthy eating, and the only paogs which have an (albeit
modest) success in treating childhood obesitylayse which focus on parenting
skills as well as lifestyle advice. Adverse pai@pis also a risk factor for the
adoption of smoking and alcohol use, teenage pregnand poor mental health
in children and adolescents. These relationstppsar to be independent of
socio-economic status. It has been suggested doatparent-child relationships
have an adverse impact on the areas of the braiméal with emotional and
social functioning and with the physiological respe to stress. Healthy and
unhealthy patterns of relationships in the earlgrgeseem to be hardwired into the
brain early in life, dictating subsequent resiliera¢ vulnerability to stress and
proving difficult if not impossible to moderate éatin the life cycle.

Community factors

Evidence on the impacts of community and neighboodrenvironments on child
development and health is complex. Evidence sugdeat dramatic changes -
eg. moving from high poverty to low poverty neighbmoods — can enhance the
physical and psychological health of children. \tee smaller, more easily
achieved changes in neighbourhood conditions peduprovements in
children’s health, wellbeing and development is lelear.

Social Support: Numerous studies of children and families have shthat social
support has a direct influence on the wellbeinglolidren and families . Social
support has been found to be linked to a numbehitd and family outcomes,
including low birth weight, child abuse, child negl, maternal adjustment,
mental health, and physical health (Cooper, Arbeg & Ginn, 1999). Those
families who are most in need of social supportwhd would benefit from it are
often those that are the most isolated

Societal Effects

Health is affected by environmental and social psses as well as by
sociological factors, and the society and communityhich a child lives are
major determinants of health. Therefore, it haanbergued that, because the
primary determinants of disease in the twenty figsttury are mainly economic
and social, the remedies must also include econandcsocial interventions
(Rose, 1992). At a population level, the contritwuiof traditional medical care is
modest, and healthcare needs to focus more onrgrene This involves
community approaches as well as individual headttecand must take into
account the physical and mental health of the aduho interact with children
and young peoplgHall & Elliman, 2003).

Adverse health outcomes have been shown to beiatsbuwith environments
that threaten personal safety, that limit the gbibh develop strong social ties, or
that are characterised by conflictual, violentlousive interpersonal relationships.
These effects occur across the lifespan. Positadtth outcomes are associated
with environments that provide safety, opportusifier social integration, and the
ability to predict and/or control aspects of thatieonment.
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Social capital, defined as the networks of social relations wiaish characterised
by norms of trust and reciprocity, has been shawetrelated to health
outcomes. In communities that are high in so@aital, there are strong
connections between members of the community basedutual trust and
reciprocal exchanges. Like social support, samagital has been linked to a
number of factors, including improved health, geeatellbeing, better care for
children, and lower crime rate (Kroll, 2008).

Social gradients. There is clear evidence of the relationship betwszeial
gradients and health outcomes: where we stanceisdbial hierarchy is
intimately related to our chances of getting illdaa how long we live. The
Commission on Social Determinants of Health (2Q68k a holistic view of
social determinants of health:

‘The poor health of the poor, the social gradienhiealth within countries,
and the marked health inequities between countiecaused by the unequal
distribution of power, income, goods, and serviggshally and nationally,
the consequent unfairness in the immediate, visibbemstances of peoples
lives — their access to health care, schools, ahdation, their conditions of
work and leisure, their homes, communities, townsijties — and their
chances of leading a flourishing life. This uneqgdiatribution of health-
damaging experiences is not in any sense a ‘ndtpregnomenon but is the
result of a toxic combination of poor social pofisiand programs, unfair
economic arrangements, and bad politics. Togetimer structural
determinants and conditions of daily life consetthie social determinants of
health and are responsible for a major part of hleahequities between and
within countries.’

How do social gradients affect health? Wilkinso@(®2) argues that inequality is
socially corrosive and affects health because tiadity of social relations is
crucial to well-being. In wealthy countries, heakmot simply a matter of how
material circumstances determine quality of lifel access to health care; it is
how social standing makes a person feel. Low sstaélis — being devalued and
looked down on — is stressful and can have devagtaffects on people’s lives
and communities. More unequal societies have pa@a@munal environments,
which in turn is related to a range of social issfiem higher levels of violence to
more widespread depression.

Environmental Factors

Child health and development may be affected dyrectindirectly by a number
of environmental factors.

Climate change: Climate change poses direct and indirect risksetdth,
impacting on exposure to sun and extremes of cinpfabd safety, water supplies,
and a higher risk of natural disasters such as &rel floods. There is almost no
component of health and wellbeing that will be wateed by climate change.
However, it is suggested that the risk distributedqually across society, as a
vulnerability to the effects of climate change degieeon the degree of exposure,
sensitivity, and adaptive capacity.



Environmental toxins. It is suggested that over the past few decades
environmental exposures are contributing to chiltdréleclining health status.
Environmental agents that we know cause healttdamdlopmental problems in
humans include, alcohol, nicotine, lead, mercursemic, solvents, pesticides, and
many others. Many of these are organic and inedtepthey enter the food

chain from sources such as pesticides, chemicalfaeturing and incinerated
waste, and accumulate in animals higher up thenchmwever, there are many
more chemicals in common use whose effects onremjeither singly or in
combination, are unknown because they have newsr tested (Collaborative on
Health and the Environment, 2007).

Children are often more susceptible than adulteeceffects of exposure to
environmental agents. This is a particular issuénd pregnancy, where the
foetus is exposed to larger doses relative to bedyht (International Scientific
Committee of the International Conference on Fdetagramming &
Development Toxicity, 2007). Exposure during fetavelopment can adversely
affect health and wellbeing and can lead to lifegléunctional deficits and
increased disease risks.

Exposure to environmental pollution, though a magmrce of health risk
throughout the world, is particularly problematicdeveloping countries where
unsafe water, poor sanitation and poor hygien@gaath indoor air pollution,
are major sources of exposure.

Associations between environmental pollution analtheoutcomes are complex;
individual pollutants may be implicated in a wigamge of health effects, whereas
few diseases are directly attributable to singléupents. However, most of our
exposures to these chemicals are not from souragisionally regulated, such as
remote waste sites and factories. Rather, the pyiswurces are close to us:
within our indoor environments, and the personélaies, products, and
materials inside those environments. The sourcéseste pollutants are largely
unregulated — meaning that our environmental réguls, designed to protect and
promote human health, are missing major sourcégalth risks.

Changesin urban environments: There is growing recognition that the built
environment — the man-made physical structuresrdrastructure of

communities — has an impact on health). A good gteuwf this is the
opportunities children have for physical activityncreased urban density, and
reduced access to parks and safe places for ahitdnelay, accompanied by
parental concern about children’s safety, is saildave contributed to the increase
in obesity (Perrin, Bloom & Gortmaker, 2007). Plgsenvironments and
community recreation facilities have an impact owlchildren use their time,

and particularly their likelihood of physical adtiu

Changesin homeliving environments. Many allergies and immune system
diseases have significantly increased in prevalentdee past few decades;
asthma, hay fever and food allergies have all asxd significantly (Stein, 2008).
While the exact cause is debatable, it has beeyested that all may have a
common explanation rooted in aspects of moderndiviOne theory, termed ‘the



hygiene hypothesis’, suggests that these increasasue to children growing up
in an increasingly sterile environment; other cayseastulated include changes in
diet, air pollution, and increasingly sedentargdifyles. Evidence for the hygiene
hypothesis comes from studies demonstrating loatessrof allergies in children
who live on farms and whose mothers lived on a fdaming pregnancy.

Changesin food consumption: There have been considerable changes in
children’s eating habits, including increases ghhénergy foods, meals and
snacks eaten outside the home, and increasedmpsizi®. So-called fast foods
tend to have low quality carbohydrates and fatie liibre, few essential nutrients
and high energy density. Fast food outlets areerha@hly concentrated in lower
socioeconomic areas, contributing to the highessraf obesity in disadvantaged
communities. Changes in food production and foatsamption have seen
increases in the use of food additives, reductidinuit and vegetable intake, and
an increase in the consumption of sugar sweeteawe figes.

EVIDENCE OF LONG TERM IMPACTS OF EARLY EXPERIENCES:

Developmental pathways originate in the complegripitly between biology and
experience; there is accumulating evidence of tiled’s immediate environment in
the early years as having a major impact (HertzrB@@4). The evidence suggests
that early behaviour and functioning are predict¥éater behaviour and functioning
to the extent that children’s social and physicali®nments remain unchanged. In
other words it is difficult for children and fanek to extricate themselves from
adverse circumstances, especially when there iBpteutisk or adverse factors in
their lives.

However, there is also evidence of developmentdtlity over the life span.
Plasticity is the potential for change in intrinsltaracteristics response to
environmental stimuli. Children’s development cangs to be shaped by experiences
throughout the course of childhood. Moreover, themmerging evidence that
suggests that the brain can change itself or catnéeged by experience to a much
greater degree than was previously recognisednBtance, stress neurobiology is
highly responsive to changes in the environmefttoalgh very sensitive to early
social contexts, it is not a fixed or inflexiblesggm, but reflects both the organism's
epigenetic history and its new circumstances. Imgadiving conditions, enriched
environments, and corrective emotional experieceesreverse the adverse
consequences of early adversity.

Hertzman and Power (2003) describe three mechanismsgh which exposure to
both beneficial and adverse circumstances ovediftheourse impact on health and
development.

Latency or sleeper effects. This hypothesises that there is a relationshipvden
exposure at one point in the life course and ifgaich on health many years later.
In recent years there has been an emerging boagearch suggesting that the
roots of adult disease lie in foetal and neonagaktbpment (Barker, 1992).

It is suggested that the mechanism for this tapicthat nutrition or exposure to
environmental toxins in utero in the neonatal peenmay affect the programming



of tissue function that occurs during developmeérttis concept is called the
developmental basis of health and disease, angrtioess by which this occurs
has been named ‘biological embedding’ (Keating &tklman, 1999).

It has been shown that low birth weight (smalldestational age) strongly
predicts the subsequence of hypertension, hypeelipia, insulin resistance, type
2 diabetes, and ischemic heart disease (Heind@¥)2@ow birth weight is taken
to be an indicator of poor nutrition during pregogrand it is hypothesised that
the foetus permanently changes its structure andboksm as an adaptation to a
limited supply of nutrients. The metabolic demanfithe growing brain and
heart are favoured at the expense of other tissues.

Cumulative effects: In this model, there are either multiple exposucea single
recurrent factor (such as poverty) or a seriexpbsures to different factors;
these exposures to risk factors (and protectivimfacmay accumulate over the
life course. While in some cases exposure occuasdose response manner — eg.
the health effects of exposure to a toxic substascelly increase with the
duration and intensity of exposure — the biologioalchanisms by which
disadvantages and inequities carried over a litgsmof differential exposures
leading to health disparities are not well undexdtoOne mechanism might be
the body’s biological response to stress, involvimgautonomic nervous system,
the hypothalamic-pituitary-adrenal (HPA) axis, tadiovascular, metabolic and
immune systems.

Many studies have shown the cumulative impactséfand protective factors on
young children’s development. These studies staivthe risk of core
developmental outcomes in children and adolesciereceases in a linear fashion
as the number of environmental risks increase® cbinollary is that the

incidence of positive developmental outcomes irseess the number of
protective factors in children’s lives increaseleiie are well established
correlations between a range of adverse childhapdreences, including abuse,
neglect and household dysfunction, and later hgmtihlems such as ischemic
heart disease. This effect is cumulative — theenaolverse childhood experiences,
the more likely to develop ischemic heart diseaserlin life. These adverse early
experiences are more strongly predictive thantiadil risk factors such as
smoking, obesity, diabetes and hypertension. Astvevents in childhood have
also been shown to be directly correlated with ofneblems in adulthood,
including alcoholism, illicit drug use, and mentaalth problems such as
depression.

Pathway effects: In this model, exposure to risk factors at orgetof the life
course influences the probability of other exposuager in the life course. Early
events may influence the life course trajectoryl ance a child is established on
that trajectory he or she is more likely to expecie other exposures which
strengthen the likelihood of poor outcomes. Farmegle, children from
disadvantaged backgrounds have a greater riskarfqmiool readiness, as
measured by cognitive and social-emotional compétsrat school entry.
Because of this, they are more likely to experigoradlems at school, with a
subsequent increased risk of unemployment, pobesedem, and mental health
problems. It is hypothesised therefore that eagllyerse experiences disrupt



neurological development, resulting in social, eorwdl and cognitive
impairments, which in turn lead to increased riskealth behaviours that result
in disease, disability, and social problems. Meads$ras for this are uncertain,
though one suggestion is that a cascade of risteated early in life that
exacerbates certain genetically based vulneraslitiThis may lead to deficits in
children’s control of and expression of emotiond aacial competence, and also
lead to disturbance of physiological and neuro-ende system regulation that
can have cumulative, long term adverse effects.

The three models described are not mutually exaugiut are present simultaneously
in any individual’s life course. Environmental teexposure can be used to illustrate
this. This can have a cumulative impact, becaeae is retained in the body, and
there is a dose response curve so that the maieedtthe greater the health risk. At
the same time, lead exposure in utero may also adtent effect on subsequent
health and wellbeing through inhibiting the prodoctof brain cells. Finally, there
may also be a pathway effect, since the socio-aonanposition will affect the
probability of exposure to lead in utero and indimood, which may impact
negatively on a range of outcomes throughout feecburse.

Each of the three sets of influence on health desgtiby Hertzman and Power (2003)
- latency, cumulative, and pathway - carries with strategic message for policies
and interventions to improve population health. Tessage of latency is ‘the earlier
the better’; the message of the cumulative modettervene wherever there is an
effective intervention’; and the message of thénwalys model is ‘intervene at
strategic points in time’. All three of these formfantervention will be needed if
broad-ranging improvements in health and developah@utcomes for children are
to be achieved.

Summary and Conclusions

Humans are unique in the degree to which they daptao their environments.
Young children’s neurology and biology are partz&ly adaptable, being designed to
learn from their prenatal and early post-natal emments. They are highly sensitive
to both positive and negative experiences, whighdtavn biological, neurological
and behavioural patterns which become increasiiffigult to change, and which
can have life-long consequences for health and vesfg.

Given the evidence of the links between early éepee and later health outcomes,
there is a strong argument for greater investnretite early years to reduce the long-
term burden of poor health in adulthood. And gittem evidence that the primary
determinants of poor health outcomes in the twérdgiycentury are mainly social and
economic, these investments should focus not sdrandraditional forms of

medical care, but on addressing the social andagsmnconditions under which
families are raising young children.

Bibliography

Barker, D.J.P. (1992Fetal and infant origins of adult diseaseLondon: British
Medical Publishing Group.



Collaborative on Health and the Environment’s Leagrand Developmental
Disabilities Initiative (2007)Scientific Consensus Statement on
Environmental Agents Associated with Neurodevelopmeal Disorders.
Freeland, Washington: Institute for Children's Eammental Health.

Cooper, H., Arber, S., Fee, L. & Ginn, J. (199)e Influence of Social Support
and Social Capital on Health.London, UK: Health Education Authority.

Hall, D.M.B.& Elliman, D. (eds.)(2003Health for All Children (4 ™. Ed.). Oxford,
UK: Oxford University Press.

Heindel, J.J. (2007). The developmental basis althend diseas®eproductive
Toxicology, 23(3), 257-259.

Hertzman, C. & Power, C. (2003). Health and humaretbpment: Understandings
from life-course researcbevelopmental Neuropsychology, 2&-3), 719-
744,

Keating, D.P. & Hertzman, C. (1999). Modernity'sgmox. In Keating, D.P. &
Hertzman, C. (eds.Ppevelopmental Health and the Wealth of Nations:
Social, Biological, and Educational DynamicdNew York: The Guilford
Press.

Kroll, C. (2008).Social capital and the happiness of nations: The iportance of
trust and networks for life satisfaction in a crossnational perspective.
Oxford, UK: Peter Lang Publishing.

National Research Council and Institute of Medid@2@04).Children's Health, the
Nation's Wealth: Assessing and Improving Child Heagh. Committee on
Evaluation of Children's Health, National Resedtduncil. Washington, DC:
National Academies Press.

Perrin, J.M., Bloom, S.R. & Gortmaker, S.L. (200e increase of childhood
chronic conditions in the United Statdsurnal of the American Medical
Association, 297124),2755-2759.

Richter, L. (2004)The Importance of Caregiver-Child Interactions for the
Survival and Healthy Development of Young Children:A Review.
Geneva, Switzerland: Department of Child and Admes Health and
Development, World Health Organisation.

Rose, G. (1992)he Strategy of Preventative Medicine: The Distribtion of
Social Problems in SocietyOxford, UK: Medical Publications.

Shonkoff, J.P. & Phillips, D.A. (Eds.) (20065tom Neurons to Neighborhoods:
The Science of Early Childhood DevelopmentCommittee on Integrating
the Science of Early Childhood Development, Natidtesearch Council and
Institute of Medicine. Washington, DC: National Aleany Press.



Stein, R.E.K. (2005). Children's health, the ndsamealth: Assessing and improving
child health Ambulatory Pediatrics, 5 (3), 131-133.

Wilkinson, R.G. (2005)The Impact of Inequality: How to Make Sick Societis
Healthier. New York: The New Press.

Further Reading

Baker, N. (2008)The Body Toxic: How the Hazardous Chemistry of Eveyday
Things Threatens Our Health and Well-beingNew York: Farrar, Straus
and Giroux.

Barker, D.J.P. (1998Mothers, babies and health in later life Edinburgh:
Churchill Livingstone.

Doidge, N, (2007)The Brain That Changes Itself.New York: Viking.

Gluckman, P. and Hanson, M.A. (2005he Fetal Matrix: Evolution,
Development and Diseas€Cambridge, UK: Cambridge University Press.

Gluckman, P. & Hanson, M. (200@lismatch: Why Our W orld No Longer Fits
Our Bodies. Oxford, UK: Oxford University Press.

Golombok, S. (2000Parenting: What Really Counts? London, UK: Routledge

Graham, H. & Power, C. (2004%hildhood disadvantage and adult health: A
lifecourse framework. London, UK: Health Development Agency.

Gunnar, M. & Quevedo, K. (2007). The neurobiolo@gtwess and development.
Annual Review of Psychology, 58145-173.

Halfon, N. & Hochstein, M. (2002). Life Course HeémDevelopment: An integrated
framework for developing health, policy, and resbafhe Milbank
Quarterly, 80 (3), 433-479.

Heinzerling, L. (2008). Health regulation and gaaerce: Climate change, human
health, and the post-cautionary princiglee Georgetown Law Journal, 96
445-460.

Kuh, D. & Ben-Shlomo, Y. (Eds.)(2004). life course approach to chronic disease
epidemiology; tracing the origins of ill-health from early to adult life (2nd
Ed.). Oxford: Oxford University Press.

Marmot, M. (2004)Status Syndrome: How Your Social Standing DirecthAffects
Your Health and Life. London, UK: Bloomsbury.

Priiss-Ustiin, A. & Corvalan, C. (200@xeventing disease through healthy

environments: Towards an estimate of the environmdal burden of
diseaseGeneva, Switzerland: World Health Organisation.

10



Putnam, R.D. (2000Bowling Alone: The Collapse and Revival of American
Community. New York: Simon and Schuster.

Richardson, S. & Prior, M. (2005). Childhood todayRichardson, S. & Prior, M.

(eds.).No Time to Lose: The Wellbeing of Australia's Childen.
Melbourne, Victoria: Melbourne University Press.

Rutter, M. (2006)Genes and Behaviour: Nature-Nurture Interplay Explaned.
Oxford, UK: Blackwells.

Stewart-Brown, S. (2008). Improving parenting: ey and the howArchives of
Disease in Childhood93(2), 102-104.

Wilkinson, R.G. & Pickett, K.E. (2009T.he Sprit Level: Why More Equal
Societies Almost Always Do Betterlondon, UK: Allen Lane.

11



