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THE EFFECTS OF PHYSICAL AND SOCIAL 

ENVIRONMENTS ON THE HEALTH AND WELLBEING 

OF CHILDREN AND YOUNG PEOPLE 

  

1. INTRODUCTION 

The environment in which children live is one of the key influences on their health and 
wellbeing. It is not just a matter of the direct physical impact - for example, of polluted air or 
water – but also of the indirect social and behavioural effects which flow from where they live 
– the exercise they take, the people they meet, the aesthetic and natural qualities of their 
neighbourhoods and the quality of the housing, education, health, transport and other 
services and facilities available to them.  

This review is designed to elucidate how the environments in which children and young 
people live affect their health and wellbeing. Research from psychology, sociology, human 
geography, urban planning and the health sciences has been systematically surveyed to 
provide a summary of the principal findings and conclusions which appear to be generally 
supported. 

Research into what influences whether children are healthy and have rich and fulfilling lives 
has often focused on individual child and parental characteristics and behaviour. While these 
are clearly important, the need to take account of the effects of the broader physical and 
social environments in which children live has become an increasing focus of inquiry, not least 
because individual and family variables do not account for all, or even much, of the variance 
in health and wellbeing. At a population level, as Hood and colleagues have argued for health 
outcomes, the “determinants exerting the most powerful and sustained influence on health 
and the distribution of disease, illness, injury, disability, and premature death in the 
population are social and economic factors”1 (p 2).   

Bronfenbrenner was the first psychologist to systematically explore 2  the importance of 
considering the environments and systems in which children live in order to fully understand 
the trajectories of their development. His model has been widely adopted as a framework for 
understanding the broader environmental effects on children’s development. According to 
his ecological model, children develop through interactions, not only within their immediate 
environments but also as result of those between their immediate environments and wider 
social environments. This model, and the many variants which have been developed since, 
describes the influences on children’s development as occurring within concentric circles; the 
innermost circles representing the closest influences, and outer circles representing broader 

                                                           
1 Hood C, Gennuso K, Swain G, and Catlin B. (2016). County Health Rankings: Relationships between determinant factors 
and health outcomes. American Journal of Preventative Medicine, 50(2):129-33. 
2 Bronfenbrenner, U., & Morris, P. (1998). The ecology of developmental processes. In W. Damon, & R. Lerner (Eds.)  
Handbook of child psychology: Theoretical models of human development (vol. 1, (5th ed.). New York: Wiley. 
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social influences. Bronfenbrenner3 originally identified four main elements in his ecological 
model:  

 the settings where children have face-to-face interactions with family, peers, and 
neighbours and in child care and educational settings;  

 the relationships between children’s immediate settings; for example, between home 
and school, and the compatibility between these settings in styles, expectations or 
values;  

 the settings in which children are not active participants but which, nonetheless, 
influence them indirectly, for example, the parental workplace; and 

 the broader social contexts of their communities - cultural, political systems and social 
values in operation.  

Over his life, Bronfenbrenner revised his theory several times and added a time dimension to 
capture changes with age and in the child’s personal and social circumstances, for example, 
changes following the death of a parent.  

While Bronfenbrenner’s model did not explicitly identify the influence of the physical 
environments (natural and built) in which children live, they are implied in his model. Building 
on his approach, others have sought to explicitly insert direct environmental and ecological 
influences such as food, green space and biodiversity, the nature of the built environment 
and exposure to toxins and atmospheric systems 4  5  6 . It is these influences and the 
relationships between them and “social determinants” which are the prime focus of this 
review. 

2. SOCIAL DETERMINANTS 

For people generally, evidence supports the close relationship between people’s health and 
wellbeing and their social and physical environments – collectively known as the social 
determinants of health. The World Health Organization (WHO) commissioned a major review 
of the social determinants of health (Commission on the Social Determinants of Health – 
CSDH),7 chaired by Professor Michael Marmot, which described social determinants as: “the 
circumstances in which people grow, live, work, and age, and the systems put in place to deal 
with illness. The conditions in which people live and die are, in turn, shaped by political, social, 
and economic forces.”  

The Commission, like Bronfenbrenner, took a holistic view of the social determinants of 
health. After reviewing a substantial body of evidence, they concluded that the poor health 
of the poor, the social gradients of various health indices within countries, and the marked 
health inequities between countries resulted from the unequal distribution of power, income, 

                                                           
3 Bronfenbrenner, U. and Morris, P. (2006). The bioecological model of human development, in R. M. Lerner (ed.), 
Handbook of Child Psychology (6th ed., Vol. 1, pp. 793–828), John Wiley and Sons, New Jersey. 
4 Stanger, N. R. G. (2011). Moving “eco” back into socio-ecological models: A proposal to reorient ecological literacy into 
human developmental models and school systems. Human Ecology Review, 18(2), 167-173.  
5 Maller, C. J. (2009). Promoting children’s mental, emotional and social health through contact with nature: A model. 
Health Education, 109(6), 522-543. 
6 Schusler, T. M., & Krasny, M. E. (2010). Environmental action as context for youth development. Journal of Environmental 
Education, 41(4), 208-223. 
7 World Health Organization (WHO). 2008. Closing the gap in a generation: Health equity through action on the social 
determinants of health. Geneva: WHO. Final Report of the Commission on Social Determinants of Health. 
https://www.who.int/social_determinants/thecommission/finalreport/en/. 

https://www.who.int/social_determinants/thecommission/finalreport/en/
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goods, and services. They argued that these inequities and the resultant inequity in the 
circumstances of people’s lives – their access to health care, schools, and education, their 
conditions of work and leisure, their homes, communities, towns, or cities – were important 
causes of disparities in their health and wellbeing. They insisted that “this unequal distribution 
of health-damaging experiences is not in any sense a ‘natural’ phenomenon but is the result 
of a toxic combination of poor social policies and programmes, unfair economic 
arrangements, and bad politics.”  

These inequalities are particularly evident in the conditions of early childhood and schooling, 
the nature of employment and working conditions, the physical form of the built 
environment, and the quality of the natural environments in which people live. The 
Commission concluded that, depending on the nature of these environments, different 
groups will have different experiences of material conditions, psychosocial support, and 
behavioural options, which influence their health and wellbeing.  

According to the WHO, the important social determinants are: 

 socioeconomic status (SES); 

 early life (e.g. low birth weight); 

 social exclusion;  

 employment and work;  

 housing and homelessness; 

 the built environment; 

 the natural environment; 

 rural versus urban residence; 

 neighbourhoods. 

Separating out and evaluating the influences of natural, physical and social environments on 
child health and wellbeing obviously requires a careful assessment of the various components 
of children’s health and wellbeing as well as a rigorous analysis of the postulated 
determinants of health and their relationships with one another. The first step is to gain a 
clear understanding of the current state of children’s health and wellbeing, any trends 
indicative of improvement or deterioration, and any variation across the groups and places 
where children live and go to school.  

3. THE SPATIAL DIMENSIONS OF CHILDREN’S LIVES IN WA 

3.1 Population profile 

Western Australia is home to approximately 593,000 children and young people, making up 
23% of the population at the last Census. Of these, around 40,000 are Aboriginal children 
aged under 18, some 39.6 per cent of the total WA Aboriginal population. Although the rate 
of migration has slowed in WA since the last Census, the number of WA children and young 
people is predicted to increase by 91% by 2058.  

Most of the children in WA live in the Perth metropolitan area (74%), with 17 per cent residing 
in regional areas and 10 percent in the remote parts of the State. However, around 58% of 
Aboriginal children and young people live outside the Perth metropolitan area. For the entire 
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population of children, small increases in the population share living in the metropolitan area 
were recorded in the last Census, along with declines in some remote areas, such as the 
Gascoyne and Esperance.  

According to the 2011 Census, (the 2016 figures appear not to be available) it appears that 
the vast majority of Western Australian households with children live in separate houses 
(87%), a further 7.4% in semi-detached, row or terrace houses and 5.4% in flats, including 
high-rise.  

3.2 Social profile  

Despite the comparative wealth of the WA community, there is still significant inequality, with 
some 44,000 children and young people living below the 50% poverty line and, of these, some 
18,574 are in ‘deep’ poverty – below 30% of the median income. Aboriginal children are more 
likely to experience poverty and to live in out-of-home care and to be in the youth justice 
system. Area differences in childhood vulnerability and access to services are evident and 
there are clear concentrations of disadvantage both within urban areas and between city and 
country. This is evident in the 2016 ABS Socioeconomic Indices for Areas (SEIFA)8 data for 
Western Australia, which show continuing high levels of disadvantage in remote areas of WA. 
The most advantaged local government area is Peppermint Grove, the least advantaged, 
Ngaanyatjarraku. Within the greater Perth metropolitan area, Kwinana and Mandurah are the 
most disadvantaged, followed by Belmont and Gosnells. Jobless households are most 
common in Mandurah and Kwinana, comprising one in five families in these areas, while 
Rockingham, Armadale and Gosnells are also high – 15%.9 

3.3 Children’s health and wellbeing 

There have been several attempts in Australia to provide long term, population wide 
assessments of the state of children’s health and general wellbeing, as well as many smaller, 
one-off attempts to track individual indices. Some of them also provide data on geographical 
variations. Some have been prepared specifically for Western Australia. These data sets are 
described (Section 3.3.2) and their main findings on children’s health and wellbeing reviewed. 

3.3.1 Definitions and measurement of health and wellbeing 

In assessing both community and individual health, most policy makers and researchers now 
adopt the broad and multidimensional WHO definition of health as “a state of complete 
mental, physical and social wellbeing and not merely the absence of disease or infirmity” 
(WHO 1946). The WHO10 separately defines mental health as “a state of wellbeing in which 
an individual realises his or her own abilities, can cope with the normal stresses of life, can 
work productively and is able to make a contribution to his or her community.” Both 
definitions stress wellbeing, rather than illness or disability, viewing health as the foundation 

                                                           
8The SEIFA index is a composite of income, educational attainment, employment and occupation, 
https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa. 
9 Cassells, R., A. Dockery, and A. Duncan.(2014). Falling through the Cracks: Poverty and disadvantage in Australia. Perth, 
Western Australia: Bankwest Curtin Economics Centre. 
10 World Health Organization (WHO). (2005). Promoting mental health: Concepts, emerging evidence, practice. Geneva: 
WHO. http://www.who.int/mental_health/publications/promoting_mh_2005/en/. 

https://www.abs.gov.au/websitedbs/censushome.nsf/home/seifa
http://hdl.handle.net/20.500.11937/47174
http://www.who.int/mental_health/publications/promoting_mh_2005/en/
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for both individual wellbeing and the effective functioning of our communities. Key to these 
definitions is the understanding that health is anchored in the social, economic, political, 
environmental and spatial contexts of everyday life. 

A similar approach has been adopted by the Australian Institute of Health and Welfare (AIHW) 
which provides regular updates of the state of the nation’s health and welfare. In their 
publications, 11  health is described as “a state of wellbeing” which “reflects the complex 
interactions of a person’s genetics, lifestyle and environment.” Generally, they argue, a 
person’s health depends on both determinants (factors that influence health) and 
interventions (actions taken to improve health, and the resources required for these 
interventions). 

In describing the state of child indicators research, Asher Ben-Arieh12 notes the shift from 
indicators of survival to those which capture wellbeing; from negative to positive. At least 
since the 90s, health and wellbeing indicators have shifted focus to some degree from dying, 
distress, disability and discomfort to enjoyment, satisfaction, and general wellbeing. In reality, 
much of the research continues to focus on the negative - illness, disability and dysfunction 
(such as disease rates, obesity, drug abuse and mental illness), in part because data on these 
attributes are more likely to be routinely collected. 

Nonetheless, in addition to such illness indicators, there are many individual indices as well 
as more comprehensive data sets where the focus, at least in part, is on the positive aspects 
of health and wellbeing. Some have been specifically designed for the Australian population 
of children and young people. The Australian indicators are described below. Since each of 
the indices focuses on slightly different aspects of children’s health and wellbeing, findings 
from each approach are presented separately.  

3.3.2 Children’s health and wellbeing data sets 

Australian Institute for Health and Welfare (AIHW) 

Summary 

In attempting to capture the state of health and wellbeing of children in Australia, the AIHW 
surveyed expert opinion to judge what were likely to be the best indicators. The resulting 19, 
the Children’s Headline Indicators (CHI), were designed to enable better policy development 
and evaluation, and to identify the immediate environments critical to children’s health, 
development and wellbeing within three broad areas—health, early learning and care, and 
family and community. As the description implies, these indicators do not necessarily 
measure health and wellbeing outcomes directly, but may relate to a range of factors which 
influence outcomes. For example, “breastfeeding” is an indirect, predictive factor for good 
child health while injury deaths is a direct measure.  

After widespread consultation, the AIHW also developed a detailed measurement of social 
and emotional wellbeing. They emphasise “the individual social and emotional strengths of 
children, rather than simply the absence of mental ill health”, and attempt to capture the 

                                                           
11 https://www.aihw.gov.au/getmedia/e546e087-d50d-42da-a53d-35e528643d97/aihw-aus-221-chapter-1-1.pdf.aspx. 
12 Ben-Arieh, A. (2008). The child indicators movement: Past, present, and future, Child Indicators Research, 1(1), 3–16. 
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influence that families, schools and communities have on children’s social and emotional 
wellbeing. 

Like many researchers in the field, they approach social and emotional wellbeing through the 
ecological frame described above – identifying those influences which are individual in nature 
and those which describe the relationships children have with the people and places where 
they live. The latter include the influences of environments closest to the child (such as the 
home, early childhood education and care settings and school), as well as more distant ones 
(such as the wider community and society at large). Social and emotional wellbeing is 
conceived as being influenced by interactions between these multiple environments (home, 
school and community), as well as the individual characteristics of the child.  

Building on the work of Hamilton & Redmond13 and following consultation with a range of 
experts in the field, the AIHW adopted the well-researched and extensively validated 
Strengths and Difficulties Questionnaire (SDQ)14  as the basis for assessing the social and 
emotional wellbeing of Australian children. This instrument has been widely adopted as a 
population measure of children’s social and emotional wellbeing, both internationally and in 
Australia. The SDQ is comprised of five subscales each with five items. Items in four of these 
subscales – emotional problems, conduct problems, hyperactivity and peer problems - are 
combined to arrive at a total difficulties score. These scores are then used to categorise 
children’s behaviour as 'normal', ‘borderline' or 'abnormal', with scores in the abnormal range 
(the highest 10%) indicating a substantial risk for clinically significant problems15. It is perhaps 
indicative of the general approach in this field that the emphasis in reporting is almost always 
on the difficulties rather than strengths.  

Findings 

In addition to their generic reports on the health of the Australian population, the AIHW 
regularly provides reports on their headline indicators, highlighting shifts in direction – both 
favourable and unfavourable - in the health and wellbeing of Australia’s children and young 
people. The data show that, over the decade between 2007 and 2017, child abuse and neglect 
rates increased, dental health and immunisation rates declined, while infant mortality and 
injury death rates improved.  

In some groups, child health is clearly worse than the Australian average. For example, in the 
period 2014-2016, the injury death rate among Indigenous children were around 5.7 times 
higher than the rate for non-Indigenous children and children from low-SES areas also 
experienced higher injury death rates. In Western Australia there was a reduction between 
2011 and 2015 to below the Australian average in the proportion of children who were 
overweight or obese, although 22% of children still fell into this category.  

The proportion of children who were classified as “abnormal”, based on parent responses to 
the Strengths and Difficulties Questionnaire, was found to be higher among low SES children 
– 16% among the most disadvantaged fifth of the sample compared to 7.2% among the least 

                                                           
13 https://www.aracy.org.au/publications-
resources/command/download_file/id/91/filename/Conceptualisation_of_social_and_emotional_wellbeing_for_children_
and_young_people,_and_policy_implications.pdf. 
14 https://depts.washington.edu/dbpeds/Screening%20Tools/Strengths_and_Difficulties_Questionnaire.pdf. 
15 Goodman R. (1997). The Strengths and Difficulties Questionnaire: a research note. Journal of Child Psychology and 
Psychiatry, 38(5):581–586.  

https://www.aracy.org.au/publications-resources/command/download_file/id/91/filename/Conceptualisation_of_social_and_emotional_wellbeing_for_children_and_young_people,_and_policy_implications.pdf
https://www.aracy.org.au/publications-resources/command/download_file/id/91/filename/Conceptualisation_of_social_and_emotional_wellbeing_for_children_and_young_people,_and_policy_implications.pdf
https://www.aracy.org.au/publications-resources/command/download_file/id/91/filename/Conceptualisation_of_social_and_emotional_wellbeing_for_children_and_young_people,_and_policy_implications.pdf
https://depts.washington.edu/dbpeds/Screening%20Tools/Strengths_and_Difficulties_Questionnaire.pdf
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disadvantaged. Higher rates were also observed for step-families, blended families and 
families with one parent or carer. The highest rates of “abnormality” on the SDQ for children 
between 4 and 12 years old were seen in children from outer regional Australia, while the 
lowest rates were recorded for remote communities16. 

Australian Research Alliance for Children and Youth (ARACY) 

Summary 

The Australian Research Alliance for Children and Youth (ARACY) have adopted a somewhat 
different approach – the Nest framework. ARACY notes that while there is no universally 
agreed definition of children’s wellbeing, two common approaches are evident around the 
world: researchers determine what things are important in a child’s life and select indicators; 
and/or children are asked to assess their own wellbeing. 

ARACY used both of these approaches in seeking to determine the key dimensions of 
wellbeing and arrived at six dimensions:17 

 being loved and safe 

 having material basics 

 being healthy 

 learning  

 participating 

 having a positive sense of identity and culture. 

They then developed indicators for each dimension and now report on trends and 
international comparisons of these indicators at regular intervals.  

Findings 

In their most recent report card (2018), ARACY has compared Australian children with those 
from the other relatively wealthy countries which make up the Organisation for Economic Co-
operation and Development (OECD). It shows that some indicators are heading in the wrong 
direction and/or that we rank in the bottom third of the OECD. For example, over time more 
children have become overweight and mental health is a significant issue for more young 
Australians: in 2014-15, 15.4 per cent of Australians aged 18-24 years suffered high or very 
high psychological distress, up from 11.8 per cent in 2011. The rate of mental illness is even 
higher among Aboriginal and Torres Strait Islander youth, with a third having a probable 
mental illness. Young Aboriginal and Torres Strait Islanders are also over three times more 
likely to commit suicide than non-Indigenous youth.  

                                                           
16 Assessment of the degree of remoteness was based on the 2011 Australian Statistical Geography Standard (ASGS) which 
divides Australia into 5 classes on the basis of a measure of relative access to services - major cities, inner regional, outer 
regional, remote and very remote. The SDQ survey did not extend to very remote areas, 
https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features1July%202016?opendocumen
t&tabname=Summary&prodno=1270.0.55.005&issue=July%202016&num=&view=. 
17 Achenbach, T.M Becker A, Döpfner M, Measuring Child Deprivation and Opportunity in Australia: Applying the Nest 
framework to develop a measure of deprivation and opportunity for children using the Longitudinal Study of Australian 
Children Australian Research Alliance for Children and Youth, https://www.aracy.org.au/publications- 
esources/command/download_file/id/384/filename/ARACY_Measuring_child_deprivation_and_opportunity_in_Australia.
pdf. 

https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features1July%202016?opendocument&tabname=Summary&prodno=1270.0.55.005&issue=July%202016&num=&view=
https://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/1270.0.55.005Main%20Features1July%202016?opendocument&tabname=Summary&prodno=1270.0.55.005&issue=July%202016&num=&view=
https://www.aracy.org.au/publications-%20esources/command/download_file/id/384/filename/ARACY_Measuring_child_deprivation_and_opportunity_in_Australia.pdf
https://www.aracy.org.au/publications-%20esources/command/download_file/id/384/filename/ARACY_Measuring_child_deprivation_and_opportunity_in_Australia.pdf
https://www.aracy.org.au/publications-%20esources/command/download_file/id/384/filename/ARACY_Measuring_child_deprivation_and_opportunity_in_Australia.pdf
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While there had been no change in the percentage of children 0-14 who live in relative 
poverty (less than 50% national median income) nearly double the average, 17.4% of 
indigenous children live in poverty. The report card also showed that Australia continues to 
perform in the lowest third of OECD nations for access to early childhood education and 
affordable childcare and a significantly lower proportion of our children than the OECD 
average report that school is a place where they feel happy.  

Based on the NEST dimensions and using data from the Longitudinal Study of Australian 
Children (LSAC), ARACY assessed the extent to which children living in difficult circumstances 
suffer from greater deprivation than others. They found that around 20% of children 
experienced multi-dimensional deprivation, defined as being deprived in three or more of the 
five Nest dimensions, and up to a quarter experienced deep deprivation, denoting that a child 
is deprived in two or more indicators within a single Nest dimension. Their findings illustrate 
that while most children are doing well, significant pockets of deprivation still exist in 
Australia. 

Rates of deprivation on some indicators were found to be particularly high. For example, 
around one-fifth of children were subjected to frequent yelling in their family; a quarter 
reported regular bullying or social exclusion; approximately 20% lived in families experiencing 
financial insecurity; and reported rates of poor mental health were rising as children got older. 
While most children took part regularly in extracurricular activities some 17% of 6-7 year olds 
were missing out. 

Of significance for the study of the effects of children’s environments on their general health 
and wellbeing is the ARACY finding, a common one, that children living in monetary poverty 
are significantly more likely to experience deprivation on many fronts. In the ARACY study, 
they had significantly poorer scores indicating deprivation in material basics, relationships 
with friends, experience of yelling in the home, enjoyment in exercise, adequate fruit and 
vegetables, mental health, school attendance, learning at home, and involvement in 
extracurricular activities. Clearly the impact of monetary poverty extends beyond the material 
circumstances of the child, affecting all areas of wellbeing.  

Australian Child Wellbeing Project (ACWP) 

Summary 

Another project with similar objectives – the Australian Child Wellbeing Project - focused on 
children in the middle years (8-14) and surveyed their views about family, health, friends and 
school. As well as conducting in depth discussions with over 100 children, they surveyed a 
further 4600 children in years 4, 6 and 8. They then constructed an aggregate index which 
combined the five domains of wellbeing identified by the children – life satisfaction, 
subjective health, family cohesion, school engagement and relationship with peers, in 
addition to questions about neighbourhood and community and money. Their final report18 
described wellbeing among young people in five marginalised groups – young people with 
disability, young carers, young people who are materially disadvantaged, culturally and 
linguistically diverse young people, and Indigenous young people. In addition, they provided 

                                                           
18http://www.australianchildwellbeing.com.au/sites/default/files/uploads/ACWP_Final_Report_2016_Full.pdf. 

http://www.australianchildwellbeing.com.au/sites/default/files/uploads/ACWP_Final_Report_2016_Full.pdf
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some analysis of wellbeing among young people in rural and remote Australia, although the 
sample was small.  

Findings 

The key findings from the assessment young Australians in their middle years were that 
marginalised groups - young people with disability, young carers, young people who are 
materially disadvantaged, culturally and linguistically diverse young people, and Indigenous 
young people - scored lower than the non-marginalised children, and the gap was higher 
among the year 8s. Marginalised children were more likely to go hungry, to be bullied, to miss 
school and to experience multiple health complaints. Despite the small sample, this was also 
true of young people from rural and remote areas who were more likely than other young 
people to go to school or bed hungry, to experience multiple health symptoms, and to have 
smoked or to have been drunk in the month before the survey. 

Using a deprivation approach – whether they missed out on any of seven items, such as a 
bedroom of their own, a regular family holiday, a computer at home – the ACWP found that 
between 11% and 14% of young people missed out on at least two of the seven identified 
items. The rates were higher among the marginalised groups.  

Australian Early Development Index (AEDI), renamed the Australian Early 

Development Census (AEDC) in July 2014 

Summary 

With a focus on early childhood, the Australian Early Development Index (AEDI) is a 
comprehensive nationwide census of early childhood development which has taken place 
every three years since 200919. It is a modified form of the Canadian Early Development 
Instrument and is based on teachers’ ratings of children’s skills and capabilities in their first 
year at school. The AEDI encompasses five domains: physical health and wellbeing, social 
competence, emotional maturity, language and cognitive skills, and communication skills and 
general knowledge. Higher scores indicate a higher level of development in that domain and 
children who score below the 10th percentile are categorised as developmentally 
“vulnerable”. Validation studies20 21 have established that it is a valid and reliable instrument. 

Findings 

In the latest AEDI/AEDC survey (2018) 22 , 21.7 % of children were categorised as 
developmentally vulnerable, a figure which has changed little since the data series began in 
2009. Although it is not clear whether any of the shifts reported are statistically significant, 
slight increases were evident between 2009 and 2018 in the proportion of children judged to 
be developmentally vulnerable in the physical health and wellbeing domain (9.4% to 9.6%) 
and in social competence (9.5% to 9.8%), while there was a small improvement in emotional 

                                                           
19 https://www.aedc.gov.au/. 
20 Brinkman S, Silburn S, Lawrence D, et al.(2007). Investigating the validity of the Australian Early Development Index. 
Early Education and Development, 18: 427–51. 
21 Janus M, Brinkman SA, Duku E. (2011) Validity and psychometric properties of the Early Development Instrument in 
Canada, Australia, United States and Jamaica. Social Indicators Research, 103:283–97. 
22 https://www.aedc.gov.au/resources/2018-aedc-results. 

https://www.aedc.gov.au/
https://www.aedc.gov.au/resources/2018-aedc-results
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maturity (8.9% to 8.4%) and somewhat greater improvements in communication skills and 
general knowledge (9.2% to 8.2%) and language and cognitive skills (8.9% to 6.6%).  

Of note is the fact that the data show that where children live has a significant impact on their 
development; suburbs in Australia differ significantly in the proportion of children who are 
developmentally vulnerable23; and children living in remote areas were found to be twice as 
likely as those living in major cities to be developmentally vulnerable. While the vulnerability 
status of Aboriginal and Torres Strait Islander children has improved since 2009, they were 
still twice as likely as non-Indigenous children to be developmentally vulnerable. Systematic 
state by state comparisons24 of the 2009 data showed that, after taking account of differences 
between the states in Indigenous, second language and socioeconomic status, Western 
Australia showed the third highest ranking for the developmental vulnerability of its children. 
Uncorrected data for WA from 2018 show apparent improvements in the percentage of 
children categorised as developmentally vulnerable on two or more domains, from 11.2% in 
2012 to 9.4% in 2018. 

WA Health and Wellbeing Surveillance System (HWSS) 

Summary 

The Health and Wellbeing Surveillance System is a continuous data series that was initiated 
by the Department of Health in 2002 to monitor the health status of the WA population. At 
regular intervals, a random sample of parents/carers is interviewed about various aspects of 
the health and wellbeing of children in Western Australia – included are chronic health 
conditions, lifestyle risk factors, school and friendships, protective factors and socio-
demographics. The sample is then weighted to reflect the profile of the Western Australian 
child population. The system allows differences between socio-economic (SEIFA) quintiles 
and metropolitan, rural and remote areas to be calculated and trends over time to be 
assessed. 

Findings 

In 201725, data from 780 parents/carers sampled for the HWSS survey showed that three in 
five children between 5 and 15 years were not undertaking sufficient physical activity for good 
health, a figure that was significantly higher than in 2007 and 2008; approximately one in four 
children were either overweight or obese, and the rate was higher among children living in 
the most disadvantaged areas of WA; approximately 22% (0-15 years) had sustained an injury 
in the previous 12 months that required treatment from a health professional. Of note is the 
finding that the prevalence of children ever treated for an emotional or mental health 
problem in 2017 (8.3%) was more than double the rate in 2002 (3.0%). In addition, 
approximately one third of the children were estimated to be in need of special help because 
of difficulties relating to emotions, concentration, behaviour or getting on with other people, 

                                                           
23 Brinkman, S.A., Gregory, T.A., Goldfeld, S., Lynch, J.W., Hardy, M. (2014). Data Resource Profile: The Australian Early 
Development Index (AEDI). International Journal of Epidemiology 43, 1089–1096. 
24 Brinkman SA, Gialamas A, Rahman A, et al. (2012). Jurisdictional, socioeconomic and gender inequalities in child health 
and development: analysis of a national census of 5-year-olds in Australia. BMJ Open 2012;2:e001075.  
25 Merema M, Radomiljac A. (2018). Health and Wellbeing of Children in Western Australia in 2017, Overview and Trends. 
Department of Health, Western Australia. 
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and the proportion of parents who reported that children were doing well at school declined 
significantly between 2002 (52.7%) and 2017 (42.3%). 

Australian Child and Adolescent Survey of Mental Health and Wellbeing 

Summary 

This assessment of children’s mental health and wellbeing, undertaken for the 
Commonwealth Department of Health, has been conducted twice, in 1998 and 201426. In the 
later survey, parents/ carers were interviewed about one of their randomly selected children 
or adolescents, resulting in interviews from 6310 parents of 4-17 year olds. The parent/carer 
questionnaire was based on a set of principles underpinning the main aims of the survey: to 
determine the prevalence of mental disorders and their impact, including on service use. In 
addition to the Strengths and Difficulties Questionnaire and questions relating to family 
characteristics and service use, parents/carers were asked questions about selected modules 
from the DISC-IV (the Diagnostic Interview Schedule for Children)27 , an instrument designed 
to enable administration by lay people with no clinical training. The most prevalent disorders 
determined from previous population estimates were included: in both survey rounds, major 
depressive disorder, ADHD and conduct disorder were included; in the 2014 survey, anxiety 
disorders were added. Adolescents aged 11-17 also completed a self-report questionnaire in 
privacy. The questionnaire included the DISC-IV questions; others about their experiences at 
school, family relationships, self-esteem, protective factors and a range of risk behaviours; 
the SDQ and the Kessler 10 Psychological Distress Scale. 

Findings 

The 2014 survey, Young Minds Matter, found that nearly 14% of 4-17 year-olds were assessed 
as having mental disorders in the previous 12 months, with males being more likely than 
females to have experienced mental disorders (16.3% compared with 11.5%). ADHD was the 
most commonly reported disorder (7.4%), followed by anxiety disorders (6.9%), major 
depressive disorder (2.8%) and conduct disorder (2.1%). The estimate of the prevalence of 
major depressive disorder was far higher when young people provided the information 
themselves than when their parents and carers did (7.7% compared with 4.7% of 11-17 year 
olds). In addition, 20% of adolescents reported very high or high levels of psychological 
distress – with female rates being almost twice that of males (25.9% for females and 14.8% 
for males). Of the three common disorders measured in the two surveys, only major 
depressive disorder rates increased. 

There were demographic and regional variations. Children and adolescents from low-income 
families, with parents/carers who were less well educated and experiencing higher rates of 
unemployment were more likely to be assessed as having mental disorders. Children, 
particularly males, who lived in non-metropolitan areas showed higher rates of mental 
disorders than those in metropolitan areas.  

 

                                                           
26 http://www.health.gov.au/internet/main/publishing.nsf/Content/mental-pubs-m-child2. 
27 https://www.cdc.gov/nchs/data/nhanes/limited_access/interviewer_manual.pdf. 

http://www.health.gov.au/internet/main/publishing.nsf/Content/mental-pubs-m-child2
https://www.cdc.gov/nchs/data/nhanes/limited_access/interviewer_manual.pdf
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Longitudinal Study of Australian Children (LSAC) 

Summary 

The Longitudinal Study of Australian Children (LSAC) is longitudinal study following the 
development of 10,000 young people and their families from all parts of Australia. It is a 
partnership between the Department of Social Services, the Australian Institute of Family 
Studies and the Australian Bureau of Statistics28. The first wave was conducted in 2003 with 
a representative sample of children (who are now teens and young adults) from urban and 
rural areas of all states and territories in Australia. It examines a broad range questions about 
development and wellbeing over the life course on topics such as parenting, family, peers, 
education, child care and health. It will continue to follow participants into adulthood. Data 
are collected from two cohorts every two years. The first cohort of 5,000 children was aged 
0–1 years in 2003–04, and the second cohort of 5,000 children was aged 4–5 years in 2003–
04. Study informants include the young person, their parents (both resident and non-
resident), carers and teachers. 

One of the research questions specified at the outset was “How important are broad 
neighbourhood characteristics for child outcomes? Does their importance vary across 
childhood? How do family circumstances interact with neighbourhood characteristics to 
affect child outcomes?” Socio-economic status health effects were also targeted, along with 
questions about how much time children spend in various activities. Rather than being 
reported in an annual snapshot, the data are analysed by researchers to answer various 
questions e.g. on housing in the 2017 report. 

Commissioner for Children and Young People (CCYP) 

Western Australia’s Commissioner for Children and Young people has developed a Wellbeing 
Monitoring Framework to report on the wellbeing of children and young people in the State 
and is in the process of collating the indices which will allow trends to be evaluated. It is 
comprised of three components: learning and participating, healthy and connected and safe 
and supported, domains that are similar to those captured by the ARACY framework.  

3.4 Summary 

Despite the differences between these surveys in focus, coverage and timing, all point to 
continuing “pockets of deprivation”, gaps in health and wellbeing between Indigenous and 
non-Indigenous children and between those who are economically deprived and those who 
are better off. In addition, there are signs that mental ill health, obesity, psychological distress 
and behaviour problems may be increasing overall. 

Unfortunately, most of the population based surveys described above are not generally 
reported in a way that allows for particularly fine grained, place-based analyses, although 
there are clearly average differences between the states and territories, between remote, 
regional and urban Australia (including within Western Australia), and between areas 
differing in socio-economic status. A systematic search for the place-based use of these data 

                                                           
28 https://growingupinaustralia.gov.au/sites/default/files/discussionpaper1.pdf. 
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in the research literature was undertaken and is reported, when identified, in subsequent 
sections. 

4. WHY PLACE MATTERS – THE NEIGHBOURHOOD 

 
For adults, the neighbourhood may be little more than a ‘backdrop’ to their busy working 
lives; for children it profoundly important 29  30 . In this context, the descriptor, 
“neighbourhood”, is not restricted to urban environments, but refers to any geographically 
localised community within which children live and interact with others. The places where 
children grow up can exert lifelong influences on them: their physical and mental health; their 
cognitive development and fulfilment of their capacity; their identity and sense of self; their 
willingness to participate in society. Neighbourhoods also determine the larger context for 
children’s interactions with families and peers31. While children’s development, as broadly 
indicated in the measures outlined above, depends on many individual and family level 
influences, such as their genetic makeup and the quality of their relationships with their 
parents, the environments in which they live and go to school are also clearly critical32. These 
environments differ in their social, economic, cultural, built and natural features, and such 
differences are potent influences on children’s health and life chances;  the place-based 
distribution of resources and risks may either constrain or enhance their chances of leading 
rewarding and flourishing lives33. 

There is now abundant evidence that communities and neighbourhoods where there is good 
access to basic goods and services, including childcare and schools, which are socially 
cohesive, and which have good quality natural environments typically result in better 
outcomes for everyone, especially children. Conversely, if their neighbourhoods are 
characterised by physical degradation and pollution, poverty and social disadvantage, 
children are more likely to experience low levels of safety, greater social disorder, and less 
social cohesion. The result is that children’s development is compromised, with poorer 
language, emotional and behavioural outcomes for children34 35 36. Such effects are potent in 
the early years of children’s lives when their developing brains make them particularly 

                                                           
29 Macintyre, S., S. Maciver, and A. Sooman. (1993). Area, Class and Health: Should we be Focusing on Places or People? 
Journal of Social Policy, 22 (2): 213–234.  
30 Moore, R. (1986). Childhood' domain: Play and Place in Child Development. London: Croom Helm. 
31 Li, M., Johnson, S.B., Musci, R.J. & Riley, A.W. (2017). Perceived neighborhood quality, family processes, and trajectories 
of child and adolescent externalizing behaviors in the United States, Social Science & Medicine, 192, 152-161. 
32 Leventhal, T. & Brooks-Gunn, J. 2000. The neighborhoods they live in: The effects of neighborhood residence on child 
and adolescent outcomes. Psychological Bulletin, 126, 309-337. 
33 Minh, A., Muhajarine, N., Janus, M., Brownell, M. & Guhn, M. (2017). A review of neighborhood effects and early child 
development: How, where, and for whom, do neighborhoods matter?, Health & Place, 46, 155-174, 
34 Singh, G.K., Ghandour, R.M., (2012). Impact of neighborhood social conditions and household socioeconomic status on 
behavioral problems among US children. Maternal and Child Health Journal,16 (1), S158 – S169. 
35 Galster, G.C. & Santiago, A.M. (2015). Evaluating the potential of a natural experiment to provide unbiased evidence of 
neighborhood effects on health. Health Services Outcomes Research Methodology, 15, 99-135.  
36 Froiland, J.M., Powell, D.R. & Diamond, K.E. (2014) Relations among neighborhood social networks, home literacy 
environments, and children's expressive vocabulary in suburban at-risk families. School Psychology International, 35, 429-
444. 
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susceptible to environmental stimuli37. It is clear that these early effects, in turn, predict the 
quality of their future lives38.  

Untangling the relative importance of these aspects of the places where children live, and 
separating neighbourhood effects from individual level effects is obviously extremely difficult. 
Furthermore, the field is characterised by a plethora of approaches which makes any 
conclusions somewhat problematic. One of the key shortcomings identified by Sampson39 
and others40 41 is that the data sources typically used by neighbourhood researchers— census 
and other government statistics such as those outlined in Section 3 —may provide 
information about the sociodemographic make up of defined statistical areas (e.g., Socio-
economic status or racial group) but not the dynamic processes postulated to mould child and 
adolescent wellbeing. The use of such data also biases how neighbourhoods are defined; the 
boundaries of census districts may not correspond in a meaningful way to the social networks 
and interactions that people – and children- have in their daily lives.  

Added to this is the fact that many of the mechanisms which have been suggested as 
underpinning neighbourhood effects (e.g. social capital, norms, institutional resources) tend 
to go together; they are correlated. While some studies attempt to isolate the effects of 
neighbourhood from other important contexts in children’s lives, others have argued that this 
overlooks the ways in which different dimensions of individual’s social environments are 
linked together in space and over time42 and recommend thinking about neighbourhood 
effects as multiplicative as well as considering at what stage of their lives and how much time 
children spend in the neighbourhood. 

Some have suggested that much neighbourhood research is still a “black box”, indicating that 
neighbourhoods are important to child health and wellbeing, but not why. Precisely how the 
various neighbourhood attributes – both positive and negative – affect child development is 
still a matter of some conjecture, but among the major candidates for investigation have been 
various aspects of the physical environment – pollution, housing density, traffic flows, the 
amount of green space, both in private homes and public parks and playing fields43 – and the 
social environment – local norms, social cohesion, resource availability and socio-economic 
advantage or disadvantage. There is little doubt that in most societies, including our own, the 
distribution of these social and environmental benefits and risks, is not distributed equally. 
This phenomenon is sometimes captured under the broad concept of “locational 
disadvantage”.  

                                                           
37 Noble, K.G., Engelhardt, L.E., Brito, N.H., Mack, L.I., Nail, E.J., Angal, J., Barr, R., Fifer, W.P.& Elliott, A.J.(2015). Network 
Socioeconomic disparities in neurocognitive development in the first two years of life. Developmental Psychobiology. 57, 
535-551. 
38 Mitchell, C., Hobcraft, J., Mclanahan, S.S., Siegel, S.R., Berg, A., Brooks-Gunn, J., Garfinkel, I., & Notterman, D. (2014) 
Social disadvantage, genetic sensitivity, and children's telomere length. Proceedings of the National Academy of Sciences, 
USA, 111, 5944-5949. 
39 Sampson, R.J., Morenoff, J.D., Gannon-Rowley, T., (2002). Assessing "neighbourhood effects": social processes and new 
directions in research. Annual Review of Sociology, 28, 443–478. 
40 Jencks C, Mayer S. (1990). The social consequences of growing up in a poor neighborhood. In Inner-City Poverty in the 
United States, ed. L Lynn, Jr., MGH McGeary, pp. 111– 85. Washington, DC: National Academic Press. 
41 Mayer S, Jencks C. (1989). Growing up in poor neighborhoods: How much does it matter? Science 243: 1441– 45. 
42Sharkey, P. & Faber, J. (2014). Where, When, Why, and For Whom Do Residential Contexts Matter? Moving Away from 
the Dichotomous Understanding of Neighborhood Effects. Annual Review of Sociology, 40:1, 559-579. 
43 Christian, H. Zubrick, S. Foster, S. GilesCorti, B. Bull, F. Wood, L. Knuiman, M. Brinkman, S. Houghton, S. Boruff, B. 
(2015).The influence of the neighborhood physical environment on early child health and development: A critical review 
and call for research. Health & Place, 33, 25-36. 
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4.1 Locational disadvantage 

There is identifiable locational/spatial disadvantage in Australia as in other parts of the 
world44 and it shapes children’s lives. In Perth, as in the other major cities in Australia, studies 
of locational disadvantage have shown both a concentration of disadvantage (defined in 
various ways) and significant differences in amenity both between regions and suburbs. In a 
series on the topic undertaken by the Australian Housing Urban Research Institute (AHURI), 
research into spatial (locational) disadvantage was described as incorporating three main 
interacting elements: poverty concentration, disadvantage of resource access, and spatial 
concentration of social problems.  

In a study of public housing in Perth45, AHURI researchers focused on the second and third of 
these elements, measuring amenity across suburbs and local government areas: access to 
schools, tertiary education and training, shops, health facilities, public transport, public open 
space, sports facilities, entertainment and cultural facilities, community facilities, 
employment, distance to CBD, crime rates and property value growth. They found not only 
significant variation in amenity between suburbs, but also that amenity diminished with 
distance from the centre of the city. Although they did not report amenity by socio-economic 
status, the low scoring suburbs appear to be of low socio-economic status. The researchers 
reported that the groups most likely to be located within poorer amenity areas were those 
taking part in the housing assistance program, Keystart, sole parent households with young 
children, and households with young children.  

Research on housing disadvantage in Australia more broadly, conducted by McNamara and 
her colleagues using ABS data46, indicates that the areas with the highest proportions of 
children living in high housing disadvantage, including overcrowded homes, are clustered in 
remote areas of the Northern Territory and Western Australia. However, they also found that 
housing disadvantage is not exclusive to these remote areas, with areas scattered around the 
northern and southern fringes and some eastern suburbs of Perth also identified as having 
concentrations of high housing disadvantage.  

While overcrowding may not be a problem for most Western Australian households, it is for 
Aboriginal households. The 2016 Productivity Commission report on overcoming indigenous 
disadvantage noted that, while the proportion of Indigenous people living in overcrowded 
households had declined from earlier levels, it was still 20.6% overall in 2014-15 and 49.4% in 
remote communities.  

4.2 Regional and remote areas 

Limited access to services is routinely reported by people living in outer regional and remote 
Australia. The ABS General Social Survey of 2014 found that people over 15 years of age living 
in outer regional and remote Australia were more likely (33%) than people living in major 

                                                           
44 Wiesel, I., Liu, F., & Buckle, C. ( 2018) Locational disadvantage and the spatial distribution of government expenditure on 
urban infrastructure and services in metropolitan Sydney (1988–2015). Geographical Research, 56: 285– 297.  
45 Newman, P., Thorpe, A., Grieve, S., Armstrong, R. (2003) Locational advantage and disadvantage in public housing, Rent 
Assistance and Housing Loan Assistance in Perth, AHURI Final Report No. 52, Australian Housing and Urban Research 
Institute Limited, Melbourne, https://www.ahuri.edu.au/research/final-reports/52. 
46 McNamara, J., Tanton, R., Phillips, B. (2007) The regional impact of housing costs and assistance on financial 
disadvantage, AHURI Final Report No. 109, Australian Housing and Urban Research Institute Limited, Melbourne, 
https://www.ahuri.edu.au/research/final-reports/109. 
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cities (23%) to experience difficulty accessing service providers. The main services nominated 
were access to doctors, dentists, telecommunication services and government services such 
as Centrelink. The lack of adequate health and dental services, in particular, is likely to harm 
children, although specific data on younger children’s access were not collected. 

In addition, the survey showed that people living in outer regional or remote Australia were 
less likely to have participated in sport or recreational activities than their city counterparts 
in the previous 12 months. They were also less likely to attend cultural events and venues 
such as movie theatres, public libraries, botanic gardens, zoos or aquariums, and museums or 
art galleries. Use of communication services was also more restricted, possibly due to lower 
income levels precluding purchase of services. 

However, on the positive side, people living in outer regional or remote Australia had greater 
levels of involvement with their communities: they were more likely than their urban 
counterparts to participate in a community support group, and to feel they could have a say 
on important issues within their communities. They were also more likely than people in 
major cities to have daily face-to-face contact with family or friends outside the household. 

In remote and very remote Indigenous communities, there is clear evidence that housing and 
infrastructure do not meet adequate standards. An audit in 2009-10 of municipal and 
essential services in 86 remote Aboriginal and Torres Strait Islander communities and 14 non-
Indigenous communities reported that “the level of infrastructure in remote Indigenous 
communities does not meet the standard generally available in non-Indigenous communities 
of a similar size and location, and … services are consistently unreliable and suffer major 
disruptions”47. In Aboriginal communities, particularly those in remote and very remote areas, 
a higher proportion of families reported reduced access to working household facilities and 
were more likely to report major structural problems with their houses.  

Although these data are Australia wide, there is no obvious reason to think that they would 
not be broadly applicable in Western Australia. 

4.3 Green space, backyards and public open space 

Locational disadvantage is also evident in the access to green space and public open space. A 
specific example is provided by the findings in the distribution of Shanahan and colleagues on 
the distribution of green space in Brisbane48. Using spatial regression models, they found that 
tree cover and remnant vegetation varies with socio-economic status, with more cover in 
more advantaged areas, in both public and private spaces. 

Perth’s expansion is reducing the amount of green space, including native vegetation which 
is readily available for children’s use. Bolleter49 has documented some of these shifts. He 
notes that clearing for urban development from 1998-2004 resulted in 900 hectares of native 

                                                           
47 DSS (Department of Social Security) 2013, National Partnership Agreement on Remote Indigenous Housing — Progress 
Review (2008–2013), Canberra, http://www.dss.gov.au/sites/default/files/files/indigenous/Final%20NPARIH%20Revie 
w%20May%2020132.pdf. 
48 Shanahan, D. F., Lin, B. B., Gaston, K. J., Bush, R. & Fuller, R. A. (2014) Socio-economic inequalities in access to nature on 
public and private lands: a case study from Brisbane, Australia. Landscape and Urban Planning 130, 14–23. 
49 Bolleter, J. (2017). Fringe benefits? A review of outer suburban development on Perth’s fringes in relation to state 
government goals concerning the natural environment and efficient transport connectivity. Australian Planner, 54(2), 93-
114.  
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vegetation per year being cleared, with 1500 hectares approved in 2005-6 alone50. He also 
highlights the fact that despite urban planning goals deigned to protect remnant bushland 
and wetlands, urban development often occurs outside areas not designated as growth 
corridors. In addition, he notes that there is likely to be future loss of such vegetation in 
attempts to reduce the risks of fire by cutting the fuel load in outer metropolitan areas, and 
loss is also likely because of predicted increases in the frequency and severity of bushfires due 
to climate change. 

Maps of the city today show that new suburbs in outer suburban areas are reasonably well 
served by public open space within a 3 kilometre walk, but typically have smaller parks 
nearby, meaning that there is a lower percentage of space available for active recreation. One 
set of calculations51 shows that middle ring suburbs provide 1.38% area for active recreation 
compared to just 0.70% in outer suburbs.  

At the same time, in many of these new housing developments on the metropolitan fringes 
there is little private space. A large number of blocks are less than 300 metres squared and 
some are even smaller; this, coupled with large houses and reduced residual space, means 
that space for children to play outdoors within their home’s boundaries is much reduced. 
Since housing in these outer urban areas are cheaper than those closer to the city’s centre, 
this is where people on low incomes are locating.52 

In addition, in suburbs with limited space, urban forests are unlikely to form as developments 
mature - some 60% trees which comprise urban forests are on private land. As many have 
suggested, the lack of urban forests is potentially serious problem for a range of reasons; not 
only do they help maintain day-to-day connection with nature, maintain biodiversity, produce 
energy consumption by reducing temperatures, but they also help purify air and stormwater, 
and buffer noise. The heat effects are of particular concern because of increasing urban 
temperatures with climate change adding to heat island effects; Perth is predicted to become 
hottest capital city, with consequent effects on activity levels and on heat related deaths. In 
more established suburbs, poorly planned in-fill is leading to a further loss of backyard trees, 
with the attendant losses of the psychological benefits of having a private garden53. 

4.4 Transport 

Locational disadvantage is often evident too in transport. Long commutes by residents on the 
urban fringes are currently a necessity – and in Perth there are more cars per capita than any 
other Australian capital city: 83 per 100 people. Access to public transport is poor in the outer 
suburbs, making children’s and young people’s independent mobility particularly difficult. 
Opportunities for recreation and socialising are limited too by the fact that there are few 
shops and facilities within a comfortable walk. Buses are infrequent and bicycle networks still 
poorly developed. Children in the inner and middle suburbs are somewhat better served, 

                                                           
50 Weller, Richard.(2009). Boomtown 2050. Perth: University of Western Australia Press. 
51 Middle, G., & Tye, M. (2011). Emerging Constraints for Public Open Space in Perth Metropolitan Suburbs. Perth: 
Department of Sport and Recreation, Centre for Sport and Recreation Research, Curtin University 
52 Burke, T. & Hulse, K. (2015). Spatial disadvantage: Why is Australia different? Australian Housing and Urban Research 
Institute, https://www.ahuri.edu.au/__data/assets/pdf_file/0020/3098/AHURI_Research_Paper_Spatial-disadvantage-
why-is-Australia-different.pdf 
53 Syme, G., Fenton, m., & Coakes, s. (2001). “Lot Size, Garden Satisfaction and Local Park and Wetland Visitation.” 
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although in some areas increased traffic flows may act as a barrier to mobility for young 
people. 

Systematic research on the separate influence of the dimensions of locational disadvantage 
outlined above and those characteristics of place which appear to contribute to child health 
and wellbeing is reviewed in the following sections, incorporating findings from Australian 
studies when they are available. 

5. THE IMPORTANT ATTRIBUTES OF PLACE 

5.1 Socio-economic status and neighbourhood disadvantage 

Of the many attributes of neighbourhoods, the most often studied has been socio-economic 
disadvantage. Generally speaking, the social and economic circumstances of children’s 
families and neighbourhoods are a potent influence on their lives. While there are varied 
research approaches across a range of disciplines, a clear consensus has emerged: that 
neighbourhood disadvantage is linked to poorer health outcomes, lower educational 
achievement, diminished wellbeing and more behaviour problems among children of all ages, 
even after controlling for parental and family factors54 55. In fact while the individual levels of 
education, income and employment of parents, which typically make up SES indicators, are 
significant influences in children’s lives, the SES profile of the neighbourhood – the 
concentration of advantage or disadvantage - makes an independent contribution. 

The evidence that low socio-economic status (SES) is related to poor health is 
incontrovertible, and those who are more economically advantaged have lower rates of 
illness and longer life-expectancy. The gradient of health related to socio-economic status 
found in adults also occurs among children56  57; differences in socioeconomic status translate 
into inequalities in health. Even in relatively affluent societies, like Australia, the most 
advantaged have better health status than those less well off58. The latest AIHW report, 
“Australia’s Health, 2018” showed a clear gradient for illness in Australian adults; for children 
too, inequalities are linked to the level of disadvantage59. As Pickett and Pearl remind us60, 
the association of health status with socioeconomic status has been so widely demonstrated 
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across so many populations that adjustment for socioeconomic status is now mandatory in 
epidemiological analyses which attempt to partial out other significant influences. 

A similar pattern is seen in educational achievement and cognitive development. One of the 
most frequently reported consequences of low SES is educational underachievement61, a 
problem which seems to be growing with increasing segregation by income in the Australian 
school system. The social stratification of our school system is sharper than in other countries: 
in 2009, the OECD noted that, on average, differences in students’ backgrounds accounted for 
some 55 per cent of the performance differences between schools while the figure for Australia 
is around 68 per cent; children from low SES background who attend low SES (mostly 
government) schools are, on average three years behind children from high SES backgrounds 
attending high SES (mostly private) in their average achievement62.  

These negative outcomes have been shown to be related to inequities in funding, resourcing, 
teacher shortages and the learning environments: there are substantial teacher shortages 
and poorer educational resources generally available to low SES schools in Australia63 and 
Australia is rare in the OECD (one of three) countries in having substantially better resources 
in high SES schools.  

The Australian surveys of children outlined in Section 3 confirm these findings for children’s 
behaviour and cognitive development in broad terms, while studies using the survey data 
with appropriate statistical controls for potential confounding variables reinforce the 
conclusion. Brinkman and others 64  analysed the AEDI data obtained from the entire 
Australian population of children in their first year of full-time schooling. They examined area 
socio-economic, group and jurisdictional differences in physical wellbeing, social competence, 
emotional maturity, language and cognitive skill and communication skills and general 
knowledge. Suburb and area socio-economic advantage and disadvantage were measured 
using the ABS Socio-Economic Indices for Areas (SEIFAs) composite Index of Relative Socio-
Economic Disadvantage (IRSAD) to indicate, for each area, people’s access to material and 
social resources and their ability to participate in society. They found that for every 10% 
increase in status, as measured by SEIFA IRSAD, there was a decrease in the odds of a child 
being developmentally vulnerable. The largest inequalities, described as “striking”, and the 
highest levels of developmental vulnerability were found in Western Australia and 
Queensland. The results also confirmed that across all the domains measured, Aboriginal and 
children for whom English was second language (ESL) were more likely to be vulnerable than 
non-Indigenous and non-ESL children.  

A study of the same survey data for Perth using a similar methodology65, confirmed the 
finding that area-level social disadvantage is associated with child developmental 
vulnerability. The researchers examined the cross sectional relationships between the child 
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development data (AEDI) and a selection of characteristics of suburbs and localities with 
average populations of 10,000 persons (derived from ABS Area 2 digital boundaries 66 ). 
Objective measures were constructed for the natural and built environment - street 
connectivity, residential density, traffic volumes, proximity to goods, services and child-
relevant destinations, green space and home outdoor space. After adjusting for socio-
demographic factors they found that children living in communities with the most home yard 
space (the top 20%) had significantly lower odds of developmental vulnerability on the 
Emotional Maturity domain and those living in communities with fewer main roads were less 
likely to exhibit developmental vulnerability on the Social Competence domain.  

Across all the domains of the AEDI, the likelihood that children would show developmental 
vulnerability increased with the proportions within communities of: 4 year olds who were of 
Aboriginal or Torres Strait Islander background, single parent households, and parents with 
low levels of education and on low incomes (< $3000 AUD/fortnight). Children living in areas 
where parents were of high socio-economic status were less likely to display developmental 
vulnerability. Overall, they concluded that sociodemographic factors were the most 
important factors in explaining variation between local communities in the developmental 
vulnerability of children at this stage of their lives.  

Another investigation67 of the relationships between a range of socio-demographic and family 
variables measured in the Longitudinal Study of Australian Children, found that socio-
economic area disadvantage was the only risk factor associated with a lower rate of receptive 
vocabulary growth – the number of words children know- critical for school readiness and 
achievement. 

A substantial literature also links neighbourhood poverty and social disadvantage with 
childhood and adolescent behaviour problems and mental health 68 . Evidence from U.S 
“residential mobility programs” such as the court-ordered Gautreaux de-segregation program 
in Chicago allows quasi-experimental assessment of the effects of poverty on children’s 
development. Families were moved from concentrated areas of public housing and scattered 
throughout suburbs with varying levels of poverty. Boys, but not girls, whose families were 
moved to low poverty, less segregated suburbs were significantly less likely to commit crimes 
and become involved in the criminal justice system than those moved to other areas.69  

Fifty five studies, published in English or German between 1990 and 2011 and using validated 
measures of SES and health, were reviewed by Riess to determine the relationship between 
SES and mental health problems of children and adolescents, mostly measuring externalising 
and internalising behaviours using the SDQ. He found that socioeconomically disadvantaged 
children were two to three times more likely to develop mental health problems and 
persistent low SES was strongly related to mental health problems. Cross sectional and 
longitudinal studies revealed a negative impact of low financial status on children’s mental 
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health. Australian population data showed similar results70. Low household income and low 
parental education were the strongest predictors of children’s mental health. 

Whether neighbourhood level socioeconomic variables act independently of individual SES 
on child behaviour has not often been investigated with suitable data from individual, family 
and neighbourhood models and appropriate statistical treatment. One study71 demonstrated 
that neighbourhood economic conditions and poverty status remain powerful influences on 
children’s behaviour even after accounting for family structure and maternal education. 
Another Dutch study72, investigated child behaviour problems in over 700 5-7 year olds. Using 
multilevel regression analysis they found that while child behaviour problems were more 
frequent in families with low SES, the effect of neighbourhood level deprivation remained 
after adjustment for individual level SES. In other words, living in a deprived neighbourhood 
increases the risk of childhood problem behaviour, irrespective of the individual’s 
socioeconomic standing. The wealth or poverty of the neighbourhood matters. Indeed, a 
review of the research evidence from the US and Europe concluded that there was a 
‘convincing’ case that disadvantaged individuals are significantly harmed by the presence of 
sizeable disadvantaged groups in their neighbourhood, likely due to negative peer/role 
modelling, weak social norms/control, limited resource-networks, and stigmatisation 
mechanisms’73 (p.25). 

The processes and pathways through which socioeconomic status might influence the 
likelihood of children developing behaviour problems are complex and difficult to unpick. 
Many of the possible routes through which socioeconomic status affects health relate to 
environmental and neighbourhood conditions and are likely to be found together –adequate 
access to quality food sources; pollution; access to green space and community spaces; poor 
housing; danger from crime and traffic; and the provision of health services. Even in Australia 
with universal health insurance, socioeconomic status still predicts access to adequate health 
care and support services for people in need and areas differ significantly in the quantity and 
quality of such services.  

In addition, those living in areas which are relatively poor compared to the surrounding 
community, may experience psychosocial stress which erodes social supports and increases 
mental distress – the social causation hypothesis74. The latter path may help explain why 
children whose families have the same income or parental education may differ in their 
mental health when one child is surrounded by more affluent people and the other by less75. 
Support for this thesis is provided by the finding that societies and communities with greater 
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inequality, greater disparities in SES, have higher rates of mental illness, substance abuse and 
childhood problems. 76 

The concept of locational or spatial disadvantage, outlined in Section 4.1 was developed to 
capture these processes. The AHURI studies outlined above, sought to examine “the 
geography of socio-economic disadvantage”, and revealed significant locational disadvantage 
across Australian cities, including Perth77. They showed that, contrary to some international 
data, socio-economically disadvantaged residents in Australia’s major cities are clustered into 
suburbs now predominantly located in middle and outer metropolitan areas. Such clustering 
trends appeared to have accelerated between 2006 and 2011. Other characteristics which 
either amplify or moderate the effects of living in a socioeconomically disadvantaged 
neighbourhood and which may contribute to locational disadvantage are reviewed in the 
following sections. 

5.2 Pollution 

Exposure to toxins and air and noise pollution are known to be detrimental to children’s 
development. But some children are more at risk than others, because of where they live. It 
is clear that the amount of toxic substances and pollution to which children are exposed 
depends on their local built environment, the location of their neighbourhood and their 
socioeconomic status. It is one of the dimensions of locational disadvantage: people who 
suffer various forms of disadvantage, including low SES, are more likely to live near heavy 
industry, busy roads and airports and to live in dilapidated and poorly designed housing, 
where the risks of exposure to various contaminants is greater. As a 2016 European 
Commission report on pollution and socioeconomic status78 points out, “it is often society’s 
poorest who live and work in the most polluted environments” and that they may be more 
susceptible to pollution’s damaging effects than more advantaged groups in society. This is 
sometimes described as the “double-burden of geography” 79 ; exposure to polluting 
substances is not equally distributed. In Australia, there is evidence too of inequalities in 
exposure to traffic derived air pollution. Using ABS data80 from major urban areas socio-
economic status was calculated using several indices of disadvantage and nitrogen dioxide 
(NO2) estimates were derived from a variety of sources, Knibbs and Barnett81 found that 
locations with the lowest IER (Index of Economic Resources) scores – that is the most 
economically disadvantaged - had higher NO2 across the majority of urban areas. 
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When children grow up or go to school in neighbourhoods with high levels of toxins, their 
health and cognitive and behavioural development are compromised82, whether it is from 
particulate matter (PM2.5), polycyclic aromatic hydrocarbons 83  (PAHs), diesel exhaust 
particulate, nitrogen oxide, pesticides, home allergens (dust mite, mouse, cockroach), 
environmental tobacco smoke, or lead and other metals. Exposure to toxins during the 
prenatal and early post-natal phases of a child’s development are of particular concern 
because of the heightened susceptibility of foetuses and infants to pollutants at this time84 
85. In addition to their more-immediate health effects, certain prenatal exposures may modify 
epigenetic programming and immune, metabolic, and neurologic functions, with life-long 
consequences.86 

Most of us are, perhaps, most familiar with the impact of lead exposure on infants and young 
children, in whom significant cognitive delays – including in IQ, reading and maths skill and 
memory - have been found even among those who are exposed to relatively low levels 87 88 . 
Since lead is a neurotoxin, it affects the development of the child’s nervous system, 
particularly during foetal development and in the first five years. Its effects are irreversible. 

A 2015 Australian study of children living in mining and smelting towns who are exposed to 
arsenic, cadmium and lead level contamination, revealed that they showed poorer 
performance on developmental and educational indices than the national average. In one 
mining community, Broken Hill, the proportion of children from the area with highest 
contamination were found, after taking account of SES, to have the highest levels of 
vulnerability, indicated by their AEDI scores (see Section 3) and the lowest scores on NAPLAN 
compared to children in less contaminated areas and with the relevant national averages. 
Comparable data on children living in mining and smelting areas in WA, such as Kalgoorlie and 
Karratha, do not appear to be on the public record. 

We know that air pollution exacerbates chronic respiratory and heart disease and increases 
early deaths across affected populations. It worsens asthma and chronic obstructive 
pulmonary disease; increases the risk of cardiac arrhythmia, heart attack, stroke, and lung 
cancer in adulthood and hinders lung development in children. There is also evidence that 
high levels of air pollution can damage children’s cognitive abilities89 90. 
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In a comprehensive 2018 review of the effects of air pollution on children’s health91, the 
Columbia Center for Children’s Environmental Health aggregated and evaluated the research 
on various outcomes, including adverse birth outcomes, cognitive and behavioural problems 
and asthma incidence. Their focus was on air pollution resulting from combustion of fossil 
fuels, which account for 80% of air pollutants. They assembled the results from 205 peer-
reviewed studies published between 2000 and mid 2018 which provided information on the 
relationship between the health outcomes and exposure to air pollutants, including fuel 
combustion by-products, such as particulate matter (PM2.5), polycyclic aromatic 
hydrocarbons (PAH), and nitrogen dioxide (NO2). They surveyed papers from six continents, 
including Australia, showed that the direct health impacts on children of air pollution from 
fossil fuel combustion include preterm birth; low birth weight; impairment of cognitive and 
behavioural development, including changes in brain function and increased rates of autism 
and ADHD; respiratory illness, and possibly childhood cancer. Studies in the south 
metropolitan area of Perth, have also shown that increases in locally derived traffic emissions 
are associated with a two fold increase in the odds of foetal growth restriction92. These 
studies93 have pointed to elevated risks in pregnancy of conditions conducive to preterm birth 
among women exposed to combustion emissions. This is significant because children born 
prematurely are at greater risk for subsequent illnesses, including poor respiratory function, 
and neurodevelopmental impairment than their full term counterparts94 95.  

The Australian Child Health and Air Pollution Study96 of children living in Australian cities, 
including Perth, has confirmed the international findings on lung health. The national cross-
sectional study of 2630 children aged 7-11 years found that greater exposure to nitrogen 
dioxide (an indicator of traffic-related air pollution) was associated with poorer lung function 
and higher rates of asthma, even in our cities, which have relatively low levels of pollution 
compared to more polluted cities around the world where most studies have been conducted.  

With respect to ADHD (Attention Deficit Hyperactivity Disorder), an analysis of 4745 German 
children’s development found that hyperactivity/inattention was significantly associated with 
increased exposure to air pollution97. Magnetic Resonance Imaging (MRI) in a cohort of more 
than 700 children reinforced this association; exposure to fine particles during foetal life was 
associated with a thinner cortex in regions of the brain which are known to be linked to 
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inhibitory control. An investigation98 of otherwise healthy children in Mexico City also found 
white matter lesions in the brains of those growing up in high-pollution areas and significant 
deficits in their performance on cognitive tasks.  

The adverse consequences for children’s IQs of exposure to air pollutants have also been 
highlighted by a major study99 of the children of African-American and Dominican-American 
New York City women. The mothers’ exposure during pregnancy was measured using 
personal air monitors and their children were followed up at age five. Higher prenatal PAH 
exposure predicted 3.5 point lower total IQ (WPPSI-R)100 scores and 3.9 point lower verbal 
scores, a gap which remained even after adjustments for various neighbourhood 
characteristics. It may be that one of the reasons for these cognitive deficiencies is reduced 
school attendance – students with respiratory problems triggered by air pollution are more 
likely to miss school because of illness. 101 Data from school districts in Texas102 indicated that 
reductions in exposure to carbon monoxide at school reduced the number of absences. 

The effects of general air pollution on mental illness have only recently garnered attention. A 
study of children who grew up in neighbourhoods with high air pollution showed positive 
associations between air pollution and neighbourhood-level juvenile criminal activity as well 
as schizophrenia later in life103. 

The effects of air pollution on children are of particular relevance to the location of schools 
and child care centres, as well as where children live. In the U.S. it appears that one in three 
public schools are located in “air pollution danger zones”104 – defined as being within 400 
metres of major highways that serve as main truck and traffic routes – making them more 
susceptible to respiratory diseases and possibly cognitive impairment. When children also live 
in proximity to these pollution sources, the risk is obviously elevated. Similarly in the UK, it 
has been reported that a third of London’s schools are located in areas with nitrogen dioxide 
concentration levels above legal limits105. In Australia, judging by the number of day care 
centres and schools located near busy roads, it seems that little serious attention is paid to 
children’s health when planning decisions are made about where to build roads or where to 
locate schools and child care centres.  
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Although many of the international studies have been conducted in environments that are 
more polluted than is typical in Australia, the local evidence broadly confirms the findings that 
children’s healthy development is compromised when they live in neighbourhoods with 
relatively high levels of pollution, particularly from traffic emissions. Increasing traffic flows 
and relatively weak vehicle emission standards and an inadequate compliance regime are 
likely to intensity these problems106. 

5.3 Noise 

High levels of noise in children’s environments are also important threats to their health and 
learning. Transport noise from aircraft and motor vehicles is now a common feature of most 
urban environments. While the damaging effects of high levels of sound energy on human 
hearing are well established, there is relatively little systematic evidence on the effects of 
persistent noise – viewed as a general stressor - on children’s health, wellbeing, and cognitive 
development. It is possible that noise affects children in several ways. Acute noise exposure 
may increase heart rate, blood pressure and the levels of stress related hormones. If noise is 
persistent, it may result in chronic activation of these physiological responses and subsequent 
illness. The same responses may be triggered by feelings of annoyance which children 
experience when noise interferes with communication and other desired activities. 
Habituation of these responses is also possible. 

A 2007 review of studies on transport noise effects107, noted that annoyance was the most 
commonly reported response and that the evidence for increased risk of hypertension and 
heart disease to long-term noise exposure was strengthening. The same review indicated that 
the epidemiological evidence for the effects of noise on coronary risk in children was mixed, 
due in part to methodological problems in the studies surveyed. However, a German study of 
a random sample of over 1000 children aged between 8 and 14 found the lowest blood 
pressure readings among those children whose rooms at home faced streets with low traffic 
and the highest were among those with rooms facing streets of high or extremely high traffic 
volumes108. 

The effects of noise, whether from road traffic or airports, on cognitive performance seem 
more consistent and robust, both for exposure at school and at home. Environmental noise 
exposure at home was found to be critical in one German study109 of primary school age 
children. Children exposed to the highest noise levels from traffic had higher total scores on 
the SDQ, more emotional symptoms and more conduct problems, including hyperactivity. 
More recently, a large Norwegian study110 of noise exposure effects on children’s attention 
found an association between inattention, as determined from maternal reports, and road 
traffic noise exposure at eight years and the average over the previous five years. The 
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negative effect was amplified if their mothers were less well educated. The results also 
suggested that air pollution may have contributed to the effects observed, but did not 
account for all of the variance.  

Cognitive performance and health were found to be impaired in a study111 comparing 452 
children (8-11) who were attending ten schools in high aircraft noise areas in London with 
children attending ten matched control schools exposed to lower noise levels. The results 
confirmed that, after adjusting for age, main language spoken and household deprivation, 
noise exposure was associated with impaired reading of difficult items and increased 
annoyance. There were weaker associations with hyperactivity and psychological distress. 
The most extensive study of road traffic and aircraft noise exposure on children’s 
psychological health (the RANCH study)112 replicated the finding on hyperactivity, but not 
psychological distress. Supporting the results of those from cross-sectional studies, are the 
results of a naturalistic experiment113 made possible when the old Munich airport was closed 
and a new one opened. The long-term memory, short-term memory and reading of the 
children who lived near the old airport improved, while these skills deteriorated among the 
children living close to the new airport. As in many other parts of the world the data also 
showed that there was a relationship, corrected for in the analysis, between increased road 
traffic and lower household incomes.  

In summary, exposing children to persistently high noise levels at home or at school during 
critical periods is a threat to their healthy development and may diminish cognitive 
performance and educational attainment. It may be that such exposures also initiate a 
sequence of events leading to psychological disorders later in life.  

5.4 Community safety and violence 

Exposure to violence is also a threat to children’s healthy development, not only when there 
is violence in the home, but also if children are regularly exposed to violence in their 
neighbourhoods114. And neighbourhoods in Australia, as elsewhere, differ significantly in 
levels of violence and crime levels overall115. In the U.S., in any given year, more than 60% of 
children and young people are estimated to be exposed to some form of violence116. Similar 
data do not appear to be available in Australia, although a 2017 ABS survey indicates that 13% 
of adults reported experiencing violence before the age of 15. For Indigenous children the 
rates are higher. The ABS reported that in 2014-15, over 22% of Indigenous Australians aged 
over 15 had experienced physical violence or been threatened with violence in the previous 
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12 months. Communities marked by high rates of violent crime are typically those where 
poverty, property crime and drug abuse are also prevalent.  

Exposure to neighbourhood violence may have particularly detrimental effects on children’s 
mental health. Extensive research on this issue has been conducted, much of it with a focus 
on post-traumatic stress (PTS) outcomes117 118. A meta-analysis of 114 studies119 of the effects 
of exposure to community violence in the U.S. found the strongest effects were for post-
traumatic stress disorder and deviant and aggressive behaviour, with the most severe effects 
following from being a victim of violence. However, both witnessing and hearing about 
violence also resulted in more symptoms of PTS. 

There are several studies which point to a relationship between community violence and 
poorer school performance 120  such as poorer scores on standardised tests and school 
attendance. Several recent investigations121 122 have indicated that such deficiencies seem to 
be mediated by PTS symptomatology – hyperarousal leads to distraction, preventing full 
engagement in the school situation. In Detroit, it was found that students performed 
significantly worse on cognitive tests when they were administered within four to seven days 
of a homicide occurring near their homes123, and the effects were strongest, the closer it was 
to their homes. The authors speculated that the pattern of results suggested that impaired 
cognitive functioning results from the stress and trauma experienced by the children when 
exposed to or made aware of extreme violence near their homes.  

Whether similar findings would apply in Australia is less certain, given the much lower rates 
of violent crime and extreme violence compared to the United States. Some groups of 
Indigenous children, however, who are witnesses to and victims of much higher rates of 
violence than the general population, will be adversely affected by that exposure. Data show 
that Aboriginal children are more likely to be exposed to family violence124, a known risk 
factor for later psychological health and cognitive performance.  

Whether parents and children think their neighbourhood is safe (perceived safety) has also 
been shown to influence children’s health and wellbeing, independent of the actual rates of 
violent crime. Indeed the relationship between objective and perceived measures of crime 
appears to be weak125. Much of the research has focused on the link between perceived safety 
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(including ‘stranger danger’ and traffic risks) and physical activity in outdoor spaces126 127. 
When questioned about safety in the context of reporting their attitudes to their children 
walking or riding away from home, 88% of Australian parents of 5–6-year-olds and 81% of 
parents of 10–12-year olds reported that ‘stranger danger’ was of concern to them 128 . 
However, a recent longitudinal study129 of nearly 4000 Australian children assessed at 10 
years of age and again two years later, found that, while there were effects on children’s 
behaviour of neighbourhood factors, perceived community safety was not among them. 

Negative effects of concern about safety have been documented. Investigation of a nationally 
representative sample of children from 257 neighbourhoods across Australia130, for instance, 
showed that conduct problems among 4-5 year olds (assessed by the SDQ) were associated 
with parental perceptions of neighbourhood safety, after taking account of a range of other 
socio-demographic and neighbourhood variables. Comparable results were obtained in a 
large scale U.S study131 of the neighbourhood features associated with children’s general 
health status. Parents’ reports of poor neighbourhood safety and various environmental 
threats (e.g. vandalism) were associated with poorer health outcomes for children. 

5.5 Social capital 

Among the attributes which can ameliorate the effects of neighbourhood crime and disorder 
are those captured by the concept, “social capital”. While research on social capital is prolific, 
social capital is not always precisely defined. In an attempt to capture the key elements of the 
concept, the OECD has defined it as “networks together with shared norms, values and 
understandings that facilitate co-operation within or among groups”132 . This mirrors the 
approach taken by the sociologist Robert Putnam133   who defines social capital as those 
“features of social life – networks, norms and trust – that enable participants to act together 
more effectively to pursue shared objectives” (pp 64-65) and that of Neil Adger134   who 
similarly argues that, “At its core, social capital describes relations of trust, reciprocity, and 
exchange; the evolution of common rules; and the role of networks” (p 389). According to this 
conception, a community rich in social capital will have effective civic institutions which 
ensure greater prosperity and order; social capital is seen as “a collective dimension of society 
external to the individual”135, potentially providing an explanation of how people use their 
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relationships with one another for the collective good. It may well provide a buffer against 
other social ills. 

It is possible to categorise social capital as having two major dimensions: the structural 
aspects of social relations (e.g. size, density, type of networks) and the quality of social 
relations (norms of trust and the reciprocity arising from them, including exchanges or favours 
that people do for one another). Research has linked social capital to positive outcomes in a 
variety of areas - schooling and education, health, the quality of community life, work and 
organisations, democracy and governance, collective action and economic development136 
137. Conversely, the absence of social capital has been linked to community deterioration138 
and poor public health.  

Social capital has increasingly been investigated as a possible explanation for differences in 
health that are found between places, or between groups of people139. As well, some research 
has focused on the associations between social capital and health and health related 
problems such as violence140. The beneficial effects of social capital appear to derive from the 
support and skills provided by dense and varied social networks based on trust and a 
willingness to participate in community activities and solve common problems. The spread of 
information and community expectations is also facilitated by the networks which underpin 
social capital – people talk to one another.  

Sampson has argued that community social capital should be thought of, not as the 
aggregation of individual characteristics but as the properties which emerge when certain 
conditions are present. He identified and measured four key indicators of “social capital”: 
Social Ties or Networks, Collective Efficacy, Organizational Involvement, and Conduct Norms. 
His concept of “collective efficacy” emphasised shared beliefs in a community’s capability for 
action to achieve an intended effect and captured the link between trust and shared 
expectations for action. It is this element of social capital which appears to have been the 
most commonly investigated in research into neighbourhood health outcomes. 

Variations in neighbourhood social capital have been shown to affect children’s health and 
behavioural outcomes141. Children in more cohesive neighbourhoods appear to be more 
active and less likely to be at risk for obesity and mental illness than those in less cohesive 
neighbourhoods142. In their longitudinal, multilevel study of individual and neighbourhood 
influences on child mental health, Xue and colleagues sampled 80 communities each with 
approximately 1000 children from birth to 18 years and assessed them using the Child 
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Behaviour Checklist143. They found that a substantial proportion of the variance in children’s 
mental health problems could be attributed to between neighbourhood differences. 
Collective efficacy and the presence of social organisations were both associated with 
better mental health in children. They also confirmed that concentrated disadvantage was 
associated with poorer child mental health. 

The systematic review144 of international research findings on the role and impact of family 
and community social capital on mental health/behavioural problems in children undertaken 
in 2014 assessed 55 eligible studies, the majority cross-sectional. The results overall 
supported the conclusion that in diverse populations and with a variety of measures, poor 
community social capital is associated with mental health/behavioural problems in children 
and adolescents. Conversely, wider social support networks of high quality with peers and 
non-familial adults appeared to be particularly beneficial to children. There were also indirect 
benefits of their parents having wider and higher quality social support networks. 

These findings may be particularly relevant in understanding some of the difficulties 
experienced by families moving to newly developed suburbs or taking up residence in high-
rise apartments. 

5.6 The natural environment – Exposure to nature/greenness 

There is now a strong body of evidence derived from research in several disciplines - 
psychology, medicine, human geography, sociology, urban planning, human movement - that 
green space is particularly beneficial to people’s health and wellbeing. These so-called 
“salutogenic” effects of green space have long been recognised, but are now more rigorously 
established after a couple of decades of research, principally on adults.  

Most of the research has examined the benefits of exposure to natural elements such as 
plants and other living things, natural areas including coastlines and mountains, managed 
environments such as parks and forests and wildlife sanctuaries, and undeveloped 
landscapes, seascapes and, in some cases, even agricultural lands. Many of these studies have 
been conducted in cool temperate climates, and comparatively few studies have looked at 
the effect of spending time (safely) in deserts, mountainous or shoreline landscapes. Nature 
tends to be equated with greenness, although there are good reasons for supposing that the 
aesthetic and awe inspiring aspects of what look like less hospitable terrains may be no less 
effective in generating beneficial effects.  
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Several recent reviews145 146 147 148 149 150 151 have summarised and evaluated the developing 
research base, indicating a wide range of benefits flowing from exposure to nature (green 
space) including: reduced stress, better sleep, improved mental health, reduced depression 
and anxiety, greater happiness, wellbeing and life satisfaction, reduced aggression, reduced 
ADHD symptoms, increased pro-social behaviour and social connectedness, lower blood 
pressure, improved postoperative recovery, birth outcomes and pain control, improved child 
development (cognitive and motor), reduced congestive heart failure, reduced obesity and 
diabetes, better eyesight, improved immune function, improved general health, reduced 
mortality, and both exacerbation and improvement of asthma and other allergies (see 
Frumkin et al, 2017 for a summary152). In addition, some studies, mainly in psychology, have 
focused on cognitive outcomes, showing improved attentiveness and short term memory and 
improved brain function153 154. 
While there are fewer studies of children, and the research designs and conceptual 
frameworks vary considerably, the results generally support the same conclusion: that 
children’s health and wellbeing are improved when they live in and have access to natural, 
green spaces, that the size of the benefit increases with the amount of green space available 
and that the longer the exposure, the greater the benefit. The effects are evident at both the 
individual and community level. 155 

The findings of benefit are compelling, not least because they derive from such a variety of 
approaches, methods and places. The research methodologies traverse controlled field trials; 
cross sectional correlational (epidemiological) studies; longitudinal correlational 
investigations; laboratory based interventions and observational studies. Measures of health 
and wellbeing have included both objective indices such as illness rates and more subjective 
measures, such as self-reports and ratings of health status and life satisfaction. An array of 
outcomes have been investigated, including detailed measures of brain function; 
performance on cognitive tests; the quality of social interaction; behavioural problems such 
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as inattention and impulsivity; rates of psychiatric disorder; activity levels and obesity; as well 
as rates of crime and disorder within neighbourhoods.  

Some studies have simply measured the relationships between the quantum of green space 
and contemporaneous indices of health and wellbeing. Others have attempted to assess the 
cumulative effects of the amount of green space exposure over time. In some cases there 
have been attempts to measure how children interact with and make use of green spaces 
near their homes and schools. Others have sought to assess the quality of the green space 
and to ascertain which elements of the space underpin the benefits observed and which are 
associated with other factors which are important influences on child development.  

A further group of studies have examined the effects of interventions which provide 
controlled exposure to nature over relatively short periods. Typically such studies measure 
cognitive function, stress indicators and subjective wellbeing. The results reinforce those 
reported from correlational studies, showing that even short term exposure produces 
measurable improvements in cognition and behaviour.156 

Postulated mechanisms for these effects include the stress reducing impacts of spending time 
in nature, possibly related to our evolutionary past (Stress Reduction Theory); the restorative 
effects, particularly for attention (Attention Reduction Theory); the specific physical effects 
of vegetation in filtering air pollution, buffering noise pollution and reducing heat island 
effects; increased physical activity associated with the provision of suitable spaces for active 
outdoor recreation; the positive social benefits likely to accompany spending time in 
attractive settings with others, leading to improved social interaction and community 
function.  

5.6.1 Population studies 

Population studies in several countries 157  158  159  160 , including Australia161 , have already 
indicated that more greenery within neighbourhoods is associated with better child health 
and wellbeing. Some of these studies have examined the benefits of access to green space for 
children’s overall health and some have examined specific health indices, such as obesity and 
stress levels. A second group of studies relate green space to cognitive development and 
behavioural problems and a third group, the largest, has explored the mental health and 
wellbeing benefits. Many contain elements of all three types.  

A note of caution: in all of the studies which attempt to establish whether there is a causal 
association between green space (the independent variable) and health and wellbeing (the 
dependent variable) it is important that appropriate controls for potential confounding 
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variables are undertaken. A confounding variable is one that influences both the independent 
and dependent variables, resulting in spurious conclusions about causation if this is not taken 
into account. For example, previous research in Australia and elsewhere has shown that 
socioeconomically disadvantaged neighbourhoods are likely to have smaller quantities of 
green space162 and poorer scores on measures indicative of green space “quality”163. At the 
same time, the association between poorer health and wellbeing and socioeconomic 
disadvantage population groups is well established. Hence, any correlations between the 
amount of green space and health and wellbeing indicators must control for socio-economic 
status, typically by using statistical techniques. 

5.6.2 Physical health 

A major epidemiological study, including both adults and children from the Netherlands, 164 
165  found a strong relationship between the amount of green space and health. The 
researchers examined morbidity data derived from the electronic medical records of around 
200 GPs in approximately 100 Dutch practices to establish patterns of illness among the 
population and whether there was any consistent pattern of relationship with the amount of 
green space. The GPs classified morbidity using the International Classification of Primary 
Care and the authors calculated the percentage of green space within 1km and 3km of 
people’s homes using the Netherlands National Land Cover Classification database. When 
broken down by age, and controlling for demographic and socioeconomic characteristics, the 
annual illness prevalence rates overall were found to be lower in those living in environments 
with more green space within 1 km of their homes.  

The relationship between green space and illness was stronger for children under 12 (and the 
elderly) and for those of lower SES status. The associations with a few disease clusters were 
noted as especially strong for children – vertigo, severe intestinal complaints and depression; 
the strongest effect was found for depression. In explaining their findings, the authors noted 
that it was those who spent most time in the vicinity of their homes (young children and the 
elderly) who benefited most from nearness to green space – or suffered from its absence. 
They speculated that, given the strong relationship they found for anxiety and depression, 
recovery from stress and fatigue might well be the key benefit of access to green space, along 
with facilitation of social contacts. 

Other benefits for physical health have been noted. For example, much international research 
points to links between lack of access to green space and obesity in children, a problem which 
has been accelerating over recent decades and which is predictive of other health problems 
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such as type 2 diabetes, asthma, hypertension, sleep apnoea and emotional problems166 167 
168 169 170. In Davdand and associates’ 2014 study of over 3000 Spanish children171 , greenness 
was estimated (using the satellite-derived Normalised Difference Vegetation Index, NDVI) 
within 100, 250, 500 and 1000 metres of children’s homes and logistic regression used to test 
the relationship between greenness and sedentary behaviour, obesity, current asthma and 
an allergic condition, rhinoconjunctivitis. After taking account of a range of potentially 
confounding variables (SES, housing, exposure to smoke at home) analyses showed that 
higher residential surrounding greenness was associated with lower Body Mass Index (BMI) 
scores, lower rates of overweight/obesity (11-19% lower) and less excessive screen time, but 
was not associated with elevated asthma or allergic rhinoconjunctivitis.  

Since children often spend a considerable amount of time away from home in child care 
centres and at school, the impact of these physical environments also needs to be considered. 
Using parental diaries to assess children’s general wellbeing and any symptoms of illness as 
well as objective measures of weight (BMI) and cortisol levels, children at preschools with 
different levels and qualities of outdoor environments were compared by Sonderstrom and 
colleagues172. They found that exposure to high quality outdoor environments was associated 
with a healthier body shape, longer night sleep and better wellbeing in the children. Children 
were more likely to spend time outdoors in the high quality environments. 

A longitudinal study173, which avoids some of the problems of assessing causal relationships 
from cross-sectional, correlational studies, also reported lower weight associated with more 
residential green space. The association between residential greenness (and density) and 
changes in BMI of 3831 children aged 3-16 years was examined over a two year period. The 
results showed that higher greenness, as measured by the amount of vegetation (NDVI) 
within 1 kilometre of their homes, was associated with lower odds of children and youth 
having increased BMI scores over the two year period. Account was taken in the analysis of 
potential confounders – racial/ethnic group; gender and health insurance status as a proxy 
for socio-economic status. The effect of the amount of vegetation was substantial – equating 
to lower weights ranging from 1.6 kgs for 4 year old girls (2 kg for boys) to 5.1 kg for 16 year 
old girls (5.9 kg for boys) and independent of residential density. The finding was assessed by 
the authors as “clinically meaningful and biologically plausible”. They argued that one obvious 
pathway to the observed effects was the amount of physical activity, since the greenness was 
likely indicative of proximity to parks and playing fields which enable physical activity and 
outdoor play. 
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This proposition is supported by several investigations. In one U.S study 174 , boys aged 
between 5 and 18 living in Atlanta were found to be 2.3 times more likely to have walked 
recently when they had access to at least one green space (the odds ratio for girls was lower 
at 1.7). Although a small number of studies have not found such effects, Lachowycz and Jones, 
in their review of studies up to 2011 175 , identified six rigorous studies of children and 
adolescents in which there were positive associations between green space and physical 
activity. A more recent study by Akpinar 176 of Turkish children between 1 and 18 years of age 
confirmed these findings. After taking account of the children’s sex, age and parents’ income, 
results showed that the closer children lived to urban green spaces (parks and gardens), the 
more they were physically active and the less time they spent on screens. This was, in turn, 
associated with better general health. Lachowycz and colleagues’ own study of the extent to 
which children actually make use of green environments shows that they are a valuable 
resource in children’s lives. They studied a relatively deprived group of 902 English school 
children aged 11-12 and used global positioning systems (GPS) and accelerometers to 
measure where and how much physical activity took place. They found that approximately 
half of all activity took place in green space at the weekend, regardless of the season, and that 
the children used both public spaces and private gardens. 

In their review of the effects of the neighbourhood physical environment on early childhood 
health and development, Christian and associates found that the majority of studies reported 
that the greater the amount of green space, the higher the levels of play and physical activity. 
For example, a New York study177 of over 400 pre-school children found that those living in 
areas with the most street trees were more physically active and those living in areas with 
better park access had lower skinfold thickness, indicative of lower weight. These results are 
broadly similar to those obtained in a series of Australian studies178. The longitudinal RESIDE 
study, for example, of people in the Perth metropolitan area has shown that children’s 
independent mobility decreased as the distance to local parks increased179.  

Some of the benefit may derive from the fact that children are simply more likely to spend 
time outdoors and play in greener spaces. In one U.S investigation180 children from 64 urban 
public housing areas in Chicago with low (27) and high vegetation (37) (as assessed from aerial 
photographs), were observed. Children’s activities were coded by trained local people on four 
separate occasions. Of the 262 children observed, most (73%) were involved in some type of 
play. In relatively barren spaces, however, levels of play were approximately half those found 
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in spaces with more trees and grass, and the incidence of creative play was significantly lower 
in barren spaces than in relatively green spaces. 

It is generally accepted that the evidence confirms that green spaces such as tree-lined streets 
and parks increase the likelihood that children will exercise and play outdoors, with the 
attendant benefits known to flow from these activities. However, it is also important to note 
that in studies which have examined age differences, there appears to be a decline in the use 
of green spaces for teenagers and young adults. It is also important to note that parents’ 
perceptions of safety may influence the extent to which young children can take advantage 
of green space181, although it seems that in areas with more green space crime rates are 
actually lower and parental perceptions of children’s safety better182.  

5.6.3 Mental health and psychological wellbeing 

One of the key benefits of exposure to nature appears to be improvements in children’s 
mental health. For example, a study of 10 year olds in Munich, assessed the benefits of green 
space using the Strengths and Difficulties Questionnaire (see above - a multidimensional 
measure of children’s wellbeing often used in population studies of child development183 and 
covering their behaviour, emotions, and peer relations) and objective measures of green 
space (the Bavarian land use dataset). After correcting for the potential influence of a number 
of possible confounding variables including sex, parental education, single parent status, 
maternal age, time spent in screen activities and time spent outdoors, the (logistic regression) 
analyses showed that children living more than 500 metres away from green space had more 
problems overall than those living closer, and males living further from green space exhibited 
more hyperactivity and inattention problems in particular. 

Work by Bezold and her associates184 shows that adolescents’ mental health is also better 
when they live in areas with more green space. They studied the presence of depressive 
symptoms in over 9000 young people between 12 and 18 years of age sampled as part of the 
U.S. “Growing Up Today” study. Again, objective measures of vegetation were used (NDVI) to 
determine the degree of exposure to greenness, and the McKnight Risk Factor Survey (MRFS) 
was used to indicate depressive symptoms. As in the Munich study, the authors identified 
potential confounding variables – age, race/ethnicity, age, grade level, gender, pollution 
levels (PM2.5) parental income, father’s education and maternal history of depression – and 
took them into account in the statistical analyses. They found that higher levels of both peak 
seasonal and average greenness within 1250 metres of the adolescent’s home were 
associated with lower odds of depressive symptoms; the effect was present, but less marked 
within 250 metres. These associations were largest among the middle school children, 6th to 
8th grade (a reduction of 19%) than for older high school students (8%). 
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Similar results were reported in a Lithuanian study185 of younger, preschool children, 4-6 
years old. The effects of the proximity to city parks and the amount of residential greenness 
on the children’s emotional and behavioural problems were assessed using reports from 1468 
mothers on their parenting stress and their children’s mental health using a local version of 
the Strengths and Difficulties Questionnaire. Exposure to nature was measured objectively 
(NDVI) within 300 metres of each home address and proximity to city parks. Statistical 
analyses, taking account of maternal education, revealed that children’s mental health 
problems (total difficulties, hyperactivity and peer relationship problems) were lower among 
children who lived closer to parks, particularly if maternal education was low, an indicator of 
low SES. This finding of an enhanced benefit for children of lower SES is consistent with results 
from other similar studies. 

Even stronger support is provided for the proposition that access to green space is beneficial 
for children by a recent and significant Australian study186. Feng and Astell-Burt examined 
various associations and interactions between wellbeing, green space quantity and quality 
across childhood. In one of the very few longitudinal studies undertaken to date, the 
researchers studied a representative sample of children and parents from urban, rural and 
regional communities taking part in the 187Longitudinal Study of Australian Children (LSAC). A 
total of 9893 parents were randomly selected and invited to participate, and approximately 
half of them agreed to take part. Children, from 4-5 years old to 12-14 years old, and their 
parents were then followed up every two years, with most of the data supplied by their 
parents, but some from others, such as school teachers. The investigators used three 
outcome measures derived from the Strengths and Difficulties Questionnaire, covering 
children’s behaviour, emotions, and peer relations. The measures used were the total 
difficulties scores (TDS) and two subscale scores, the “internalising subscale” and the 
“externalising subscale”, the former covering negative emotional states such as nervousness, 
worry, anxiety, depression and the latter such as fidgetiness, impulsiveness lack of 
concentration. 

Within each statistical area where children lived, the percentage of land use classified as 
parkland by the Australian Bureau of Statistics (ABS) was used to measure green space 
quantity. Parental views about the quality of green space was gauged by asking parents how 
much they agreed with the statement: “there are good parks, playgrounds and play spaces in 
this neighbourhood”. To control for the potentially confounding effects of socio economic 
disadvantage, Feng and Astell-Burt used the Socio Economic Index For Areas Relative Index of 
Advantage and Disadvantage 2006188, to make sure socioeconomic variables like education, 
employment, and income were not responsible for any observed effects. 

Their overall results showed that higher percentages of local green space and better quality 
green space were associated with better wellbeing in children, and parents who lived in areas 
with more green space were more likely to rate the quality higher, regardless of the socio-
economic status of the area. Using appropriate statistical techniques (multilevel linear 
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regression) to take account of potential confounding variables, the investigators found that 
favourable wellbeing (i.e. lower scores on total difficulties, and both the internalising and 
externalising subscales) was associated with larger quantities of green space, and that this 
effect followed a dose-response relationship and seemed to plateau at around 21%-40% of 
green space. In addition, the benefits of the quantity of green spaces were consistent across 
all ages, while the benefits of the quality of the space appeared to intensify as children 
matured. The authors concluded that both the quantity and quality of green space influenced 
wellbeing in childhood and that as children grow older, access to higher quality green space 
became even more important.  

Some results indicate that stress reduction may be implicated in producing benefits such as 
these. For example, one investigation of a sample of mainly African American adolescents 
measured the momentary association between urban green space, as indicated by the NDVI, 
and psychological stress, captured using Geographic Ecological Momentary Assessment 
(GEMA) - a technique that involves repeated sampling of people’s behaviours, moods, and 
experiences in real time, and in their natural environments 189 . After taking account of 
neighbourhood disadvantage, and whether the observation occurred at home or elsewhere, 
the results indicate that urban green space was associated with lower stress when subjects 
were away from home. The authors speculated that this was probably due to stress reduction 
and attention restoration effects known to be associated with exposure to natural areas. It is 
also possible that their subjects sought out urban green spaces when they were not stressed.  

The general benefits to mental health of access to green space were also reported in the 
Millennium Cohort Study in the United Kingdom190, a longitudinal study which found that a 
greater percentage of neighbourhood green space was associated with better emotional 
outcomes for young aged 3, 5, and 7 years. Over 6000 children were assessed for emotional 
and behavioural problems using the Strengths and Difficulties Questionnaire and 
neighbourhood green space was measured using the U.K’s Generalised Land Use Database. 
The investigators defined neighbourhood green space as the percentage of green space 
(excluding gardens) within each census statistical division (about 1500 residents). Data were 
also collected about family socio-economic disadvantage, overcrowding, home ownership, 
income support and income poverty; neighbourhood disadvantage, as indicated by the Index 
of Multiple Deprivation (IMD); life adversity (using the Adverse Life Events Scale) and several 
child and family characteristics, including children’s use of parks, and maternal health and 
psychological distress.  

Using Hierachical Linear Modelling191, which enables individual and neighbourhood variables 
to be assessed for their separate influences, they found that children living in areas with a 
higher percentage of green space had fewer emotional problems from age 3 to 5 relative to 
those living in less green areas. The amount of green space also influenced resilience – poor 
children living in areas with a higher percentage of green space had fewer emotional 
problems than their peers in less green neighbourhoods. Somewhat similar results were 

                                                           
189 Shiffman, S., Stone, A. A., & Hufford, M. (2008). Ecological momentary assessment. Annual Review of Clinical 
Psychology, 4, 1–32. 
190 Flouri E, Midouhas E, Joshi H. (2014).The role of urban neighbourhood green space in children's emotional and 
behavioural resilience. J Environ Psychol, 40:179–186.  
191 S.W. Raudenbush, A.S. Bryk (2002).Hierarchical linear models: Applications and data analysis methods (2nd ed.), Sage, 
Newbury Park, CA. 



42 
 

obtained by Wells and Evans192 who found that green space buffered the effect of life stress, 
although not poverty. A possible explanation of this difference may be the way green space 
was measured in the two studies – one by self-report and the other using a more objective 
measure of greenness.  

Despite the fact that it appears that neighbourhood green space may be particularly helpful 
to the emotional wellbeing of urban children living in poor families, this study, like many 
undertaken in cities in the developed world, found that, on average there was less 
neighbourhood green space in poor and deprived areas than in wealthy ones.  

Benefits also appear to accrue in reducing serious mental illness among those who live in 
areas with the highest levels of green space. There is evidence that the risk of schizophrenia 
is linked to urbanisation, and the authors of a Danish study193 hypothesised that underlying 
mechanisms might include green space exposure, perhaps because green space mitigates 
noise and air pollution, relieves stress or provides other unspecified benefits. They used 
satellite data to quantify green space in Denmark for the years between 1985 and 2013, and 
estimated the effect of green space at different distances on schizophrenia on a very large 
longitudinal population-based sample (943,027 persons). After adjusting for known risk 
factors for schizophrenia (urbanisation, age, sex, SES), they found that those who lived in 
areas with the lowest amount of green space had a 1.52-fold increased risk of developing 
schizophrenia compared to persons living at the highest level of green space. The strongest 
protective effect was observed when the exposure was in the earliest childhood years and 
when closest to place of residence. 

A selective review of 35 studies of the mental health benefits for children and teenagers of 
interactions with nature undertaken by Tillman et al194 noted substantial diversity in the 
specific elements of nature considered, the methods used to assess children’s interaction 
with nature and the indices of health and wellbeing studied, making strict comparisons 
difficult. Nonetheless, they concluded that the evidence pointed to significant benefits of 
nature for all mental health outcomes, with the most consistent results being obtained for 
attention related disorders and overall mental health and stress levels.  

5.6.4 Cognitive benefits 

For adults, there is now a substantial body of literature demonstrating the short term 
cognitive benefits, typically to attention and memory, which flow from exposure to natural 
environments. For example, Berman and his colleagues 195  found that adults’ attention 
improved significantly following a nature walk but not an urban walk. Similarly, in one recent 
study 196, participants were required to walk in a quiet residential urban area, a green park, 
and a park with water. Improved cognitive function compared to baseline measures was 
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evident for walks in both the natural environments, but not the urban area. A meta-analysis 
of research in the field up to 2016197 found that attention, as measured by a variety of tasks, 
improved for those exposed to natural environments but not to other settings.  

The extent to which this is true for children is less certain because there has been less research 
on the short term effects of exposure to nature on attention and cognitive function in 
children. The best known study is that of Taylor & Kuo,198 which systematically examined the 
impacts of three settings on children with ADHD; each child experienced each of three 
treatments (environments) in single blind controlled trials (i.e. those who conducted the 
assessments did not know which condition the children had experienced). Children with 
attention deficits concentrated better and performed better on cognitive tasks after walking 
in a park than after either of two other settings – a downtown area and a residential area. 
The effect of a dose of green was substantial—roughly as large as the deficit due to ADHD; as 
large as the peak effect of extended-release methylphenidate. 

Other observational studies of school age children have found that green surroundings to 
their homes appear to facilitate impulse control in 7–12-year-old girls 199 , and children 
diagnosed with a variety of attentional disorders experience less severe symptoms when their 
after-school and weekend activities took place in green outdoor settings200. In a survey of 
over 400 children with ADHD in the U.S., 201  parents were asked a series of questions, 
including about the severity of their children’s symptoms and their children’s exposures to 
green space, experienced in their usual play settings. The findings suggested that children 
with ADHD who played regularly in green play settings had milder symptoms than those who 
played in built outdoor and indoor settings. 

The same effects have been observed in children and adults without obvious health problems. 
Several experiments show that walking in nature can improve cognitive performance, and the 
effects among adults appear to be larger in species-rich environments. This research has 
bolstered the idea that the directed attention, important for working and surviving in the 
modern world, is a limited resource, regularly depleted. Long hours in front of a computer or 
studying can leave us feeling fatigued and less able to focus. Spending time in natural settings 
appears to activate involuntary attention, giving the brain’s directed attention time to rest.  

In Sweden, the restorative potential of green outdoor environments for children in preschool 
settings was investigated202 by measuring the attention of children playing in settings with 
different environmental features. The outdoor environments of 198 preschool children 
between 4.5 and 6.5 years old were assessed and the children were rated by the staff for 
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inattentiveness, hyperactivity and impulsivity. Those children who played in outdoor settings 
containing large areas of trees, shrubbery and a hilly terrain were less likely to be inattentive. 

Some studies have taken advantage of planned changes in children’s environments to 
conduct naturalistic experiments on the effects of greenness: before and after assessments 
or comparisons of modified environments with those that are not changed. A group of 
Austrian researchers investigated the influence of the greening of a schoolyard on pupils’ 
physiological stress, psychological wellbeing, and executive functioning. One hundred and 
thirty three middle school pupils (M = 14.4 years) from three rural middle schools were 
assessed: children at one school were monitored before and after the construction of a green 
school yard; children from two comparison schools, where no changes were made to their 
schoolyards, were measured over the same period. Children who experienced the renovated 
schoolyard showed lower levels of stress and improved psychological wellbeing compared 
with their peers who experienced no changes. It is not clear which elements of the schoolyard 
redesign influenced these outcomes. In another study, for a small group of 7-12 year old 
children, the relocation to a greener residential area was associated with improved cognitive 
functioning203. 

There are now several epidemiological studies which point to similar effects. A series of well-
designed studies, part of a major investigation of the effects of air pollution in Barcelona on 
children’s brain development, have also shown positive associations between children’s 
contact with green spaces and indices of cognitive and behavioural development. In a 2014 
paper204, the authors reported results from a study of over 2000 children between 7 and 10 
years of age from 36 schools in the city. Based on parents’ reports, they assessed the time 
children spent in green spaces and their emotional wellbeing and behaviour using the 
Strengths and Difficulties Questionnaire. They also measured the amount of green space 
(using NDVI) at distances of 100, 200 and 500 metres from children’s home and whether or 
not children lived within 300 metres of a major green space. They found that the more time 
children spent playing in green space, the better their scores on SDQ total difficulties, 
emotional symptoms, and peer relationship problems. Similarly, higher levels of greenness 
surrounding children’s homes was related to lower total difficulties, less 
hyperactivity/inattention and fewer diagnoses of ADHD. 

In an associated longitudinal study of over 2200 Barcelona school children (7–9 year olds), 
Davdand and his colleagues205 found that over a 12-month period, children who attended 
schools with higher outdoor greenness had greater increases in working memory and larger 
reductions in inattentiveness than children who attended schools with less surrounding 
greenness. Changes in cognitive development were assessed every three months, employing 
measures of working memory, superior working memory, and inattentiveness. Exposure to 
green space by assessed in the same way as described in their earlier studies for both their 
residential area and around the schools they attended. Greenness in and around their schools 
was associated with enhanced 12-month progress in working memory and superior working 
memory, and a greater 12-month reduction in inattentiveness. Adding a traffic-related 
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measure of air pollution to their statistical models explained 20–65% of the estimated 
associations between school greenness and 12-month cognitive development. This suggests 
that part of the demonstrated beneficial association between exposure to green space and 
cognitive development is the result of a reduction in exposure to air pollution. 

A later paper206, using data from a subset of the same population of children, reports an 
investigation of the links between children’s lifelong exposure to residential greenness (using 
NDVI) and results from 3-dimensional MRI images of their brains, as well as their scores on 
working memory and attention tests. Lifelong exposure to greenness was positively linked to 
grey matter volume in the left and right prefrontal cortex and in the left premotor cortex and 
with white matter volume in the right prefrontal region, in the left premotor region, and in 
both cerebellar hemispheres. The grey matter clusters they found to be associated with 
greenness were also positively associated with working memory and inversely with 
inattentiveness. In interpreting their results, the authors draw on Wilson’s Biophilia 
hypothesis207, that humans have important evolutionary bonds with nature, to speculate that 
such contact is likely essential for brain development. Advocates of the Biophilia hypothesis 
argue that green space provides children with a range of opportunities: for engagement, 
creativity, risk-taking, mastery and control; to bolster the sense of self; to generate positive 
emotions; and to enhance psychological restoration. These in turn are hypothesised to 
influence brain development.208 The authors also point to the possibility that the effects 
might be mediated by the fact that children in greener areas may be less exposed to traffic 
related air pollution and noise, more exposed to enriched microbial input and may be more 
physically active. All of these variables could be beneficial to brain development209 210 211. 

5.6.5 Crime  

In addition to these effects on the individual child’s wellbeing, there are community-wide 
benefits of green space which are likely to promote better health and wellbeing in children. 
Recent innovative and multidisciplinary research points to urban green space facilitating 
decreased crime and violence. Controlled field trails, for example, have demonstrated the 
effects of green environments in improving community cohesion and reducing general crime 
rates. In the Chicago greening experiments, researchers have found212 less graffiti, vandalism, 
and littering in outdoor spaces with natural landscapes than in comparable plant-less spaces. 
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In these “natural experiments”, applicants for public housing were assigned to individual 
apartments without regard to the level of nearby vegetation. For low-rise public housing 
projects with similar residents, police reports indicated that those areas with nearby trees 
and natural landscapes, had 25% fewer acts of domestic aggression and violence, 52% fewer 
total crimes, 48% fewer property crimes, and 56% fewer violent crimes than buildings with 
low amounts of vegetation. The researchers’ subsequent multiple regression analyses, taking 
account of other potential predictors of crime rates, confirmed that vegetation levels 
remained a significant predictor of crime.  

In Philadelphia, a policy of greening vacant lots produced significant reductions in gun assaults 
and vandalism, while residents reported less stress and higher exercise levels. These findings 
resulted from a decade long follow-up study213 analysing differences in crime rates in areas 
surrounding matched groups of randomly selected treated and untreated vacant lots. Some 
of the beneficial effects reported are almost certainly due to improved social relations and 
the attendant social cohesion promoted by regular use of shared spaces. Conversely, a 
shortage of green space has been linked to feelings of loneliness and lack of social support. 

Several similar interventions to increase the amount of vegetation in blighted urban spaces 
have provided the opportunity for researchers to compare crime rates before and after 
greening or areas with and without such treatments. An evaluation of a program in the U.S. 
city of Portland to increase “green infrastructure” was conducted 214  using appropriate 
statistical techniques to determine whether an increase street trees resulted in reduced 
violent crime in the years following the plantings. After taking account of possible 
confounding variables - results indicated that the more trees that were planted the lower the 
rates of violent crimes in the following years. The effect was more marked in low income 
neighbourhoods, suggesting that increasing tree cover in disadvantaged neighbourhoods may 
be on means of reducing crime. 

The “Lots of Green” program in Youngstown, U.S., a city suffering from the effects of de-
industrialisation, involved two types of vacant lot treatments: a cleaning and greening 
‘stabilisation’ treatment and a ‘community reuse’ treatment, mostly involving community 
gardens. In the former case, the treatment involved removal of debris, the addition of topsoil 
and grading, grass seeding and tree planting, a split rail fence and regular maintenance. The 
community reuse initiative required resident groups to apply for funding to establish 
community gardens, urban farms and orchards in addition to native plantings or setting up 
sporting fields. The effectiveness of these greening treatments was evaluated 215  by 
comparing crime rates in and around newly treated lots and the rates around randomly 
selected and matched, untreated vacant lot controls. After adjusting for various socio-
demographic factors, the results showed significant and widespread reductions in all types of 
crime, except motor vehicle thefts. Of note, is the fact that the community re-use treatment 
resulted in a consistent reduction in violent crimes. 
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Whether there are similar benefits to greening neighbourhoods in Australia is not clear, since 
there appear to be no comparable studies. However, a Perth study216 of the influence of 
compliance with planning guidelines designed to increase “walkability” found that higher tree 
density on footpaths and better park access were linked to lower crime rates overall. Violent 
crime rates were not separately reported. 

A cross sectional, epidemiological study217 in a midsized U.S city confirms the relationship 
between vegetation and reduced crime. The authors used spatial lag analyses to test the link 
between tree canopy coverage, measured through high-resolution aerial imagery, and rates 
of violent (murder, rape, robbery and assault), property (burglary, theft, motor vehicle theft 
and arson) and total crimes. They found that greater tree canopy coverage was associated 
with lower rates of violent, property and total crime, independent of block group level 
educational attainment, median household income, racial and ethnic composition, 
population density, vacancies and renter-occupied housing.  

A recently published systematic review218  of studies in the field confirmed that, despite 
differences in study design and measurement which made direct comparisons difficult, the 
evidence supports the finding of a positive impact of green space in reducing violence and 
crime.  

Among the suggested reasons for these reductions in crime is the possibility that greener 
spaces mean more people are spending time outdoors – “eyes on the street’. Children, for 
example, have been found to be more likely to play and to have adult supervision in green 
inner-city neighbourhood spaces than in similar, barren areas219. Also at work may be the 
mitigation of some of the psychological precursors of violence, such as stress and mental 
fatigue, which potentiate outbursts of violence. Supportive of this thesis is the finding that 
aggressive behaviour in adolescents is most likely in environments with the least green 
space220. Younan and her colleagues sampled a multi-ethnic cohort of children aged 9-18 
years and had parents report the children’s aggressive behaviours over several years. The 
amount of vegetation to which each child was exposed was assessed using the NDVI, deriving 
both short term and cumulative measures. The study showed that both short term (1-6 
month) and long term (1-3 year) exposures to green space within 1000 metres of the 
children’s homes were associated with reduced aggressive behaviour, and sociodemographic 
factors, neighbourhood quality and local temperature did not modify these associations.  
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5.6.6 Summary 

It seems that exposure to natural environments is particularly important for children’s 
development, since such environments provide children with unique opportunities for 
engagement, discovery, risk-taking, creativity, mastery, and control, and for strengthening 
the child’s sense of self; in addition, they also may trigger emotional states (including a sense 
of wonder and joy) and enhance psychological restoration, all of which may positively 
influence cognitive development and attention.  

Proximity to green spaces may also benefit cognitive development through indirect 
mechanisms involving increased physical activity, reduced exposure to air and noise pollution 
as well as through exposure to an enriched microbial environment. Generally speaking, for 
children as for adults, contact with the natural environment reduces stress, improves social 
behaviour and increases wellbeing. Spending time in nature appears to foster social skills, 
confidence and self-esteem in children221 and may make them calmer and less aggressive222. 
There is also evidence that they may, in the future, be more likely to take environmentally 
responsible actions223.  

The surveys suggest that fewer and fewer children play in nature and the area around homes 
where children are allowed to play, work and explore has declined dramatically in the last 40 
years. More backyards are being built over and trees removed including in our cities, making 
local parks and bushlands that much more important. 

When children have easy access to areas such as parks, playgrounds and bush that can be 
used by for play and physical activity, multiple benefits accrue – children can interact with 
nature, play creatively, socialise with others and develop independence and confidence in 
being in an outdoors environment and independent of their parents224. Converging bodies of 
evidence make clear that these opportunities result in better physical and mental health than 
when children have little opportunity to spend time in nature. 

6. THE BUILT ENVIRONMENT 

The design of the built environment is an important influence on children’s health. In addition 
to the features already outlined above, a major Australian review of the relevant literature 
on the nature and extent of the influence of the built environment identified the impacts on 
activity levels, social interactions and healthy food options as most important outcomes to 
consider in designing urban environments which reduce the risk of chronic diseases in adults. 
Similar factors are likely to influence children’s wellbeing and development.225 
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There is a well-established link between the composition of the built environment and 
children’s activity levels, which are in turn predictive of their general health. Reviews of the 
influences on children’s physical activity and play indicate that features of the built 
environment such as walk and bicycle paths, the presence of cul de sacs, traffic flows and 
public transport are all important to varying degrees226 227. Similarly, the design of the built 
environment can either help or hinder social interaction. For example, in neighbourhoods 
with high street traffic, children’s opportunities for independent play and interaction with 
other children may be seriously compromised, with the attendant diminution in their social-
emotional development228. 

6.1 Housing 

For most people, their home is a special place. Not only is it where people typically spend 
most of their time; it is also where they interact with their families and friends. Unsurprisingly, 
the quality of housing is a key determinant of children’s health and wellbeing229 230. Since they 
spend a large proportion of their time at home, young children seem to be acutely vulnerable 
to the type and quality of their housing. Poor child health and compromised development 
have been found to be associated with: overcrowding, insecure tenancy, poor ventilation and 
air quality, exposure to pollutants, structural deficiencies, hazards and noise231 232 233 234. 

6.1.1 Housing quality 

The importance of ‘stable, adequate shelter’ for children’s health and wellbeing is broadly 
recognised and is one of the Australian Headline Indicators (Section 3) designed to capture 
and monitor the ‘health, development and wellbeing’ of Australian children. Despite the fact 
that the relationships between housing and wellbeing are complex and the dynamics of 
housing’s effects on wellbeing are still poorly understood, there have been many studies both 
locally and internationally which attempt to quantify the importance of ‘adequate’ housing.  

Clearly, adequacy is multi-dimensional. For example, in their approach, McNamara and her 
colleagues in Australia 235 identified four main characteristics of adequate housing from the 
relevant research literature: overcrowding; housing stress (based on the percentage of a 
household’s income spent on housing); dwelling type; and public housing tenure. Past 
research has pointed to all of these features being important for child health and wellbeing. 
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For instance, poor design and construction of housing appears to generate a range of direct 
and indirect health effects, including accidents, placing children at particular risk. Poor 
heating, insulation, ventilation and plumbing are all associated with poorer health and higher 
illness rates236. When children live in poor housing , the spread of infection is accelerated, 
whether as a result of unhygienic or poorly functioning water supplies and sanitation 
technology; poor ventilation; damp and mould; and extremes of temperature237. Housing in 
poor repair also provides more breeding sites for disease causing vermin, and the absence of 
places to safely store and prepare food safely puts children at greater risk of diarrhoeal 
diseases.  

In an Australian study 238 , Dockery and his colleagues, using LSAC data, examined the 
association between housing quality and various child developmental outcomes - physical 
and socio-emotional health and cognition. They found that children’s physical health and 
socio-emotional functioning was worse when their family moved frequently, were renters, 
when the condition of the houses were poor and when they lived in areas of high 
disadvantage. Children living on farms were significantly healthier, as were children who 
resided in “liveable” neighbourhoods with adequate facilities. For the cognitive measures, 
renting, poor condition of the house, living in public housing and a poorer neighbourhood 
environment – including low SES – were associated with diminished cognitive performance. 
However, the authors concluded, that given the relatively small effect sizes, ‘the role of 
housing in shaping children’s development and wellbeing is really quite modest” (p 51).  

However, the authors stressed that housing does seem to play an important role in the 
disadvantage faced by particular groups, such as the children of sole parents and Indigenous 
children. Separate analysis of Indigenous children’s health and wellbeing, showed generally 
poorer outcomes for the children. The main contributors to poorer physical health were lower 
levels of liveability in their neighbourhoods and poorer condition of their houses. Living in 
public housing and overcrowding contributed to both poorer social and emotional functioning 
and learning. Inadequate housing is contributing to poor indigenous health in Australia, with 
both degraded housing conditions and overcrowding clearly being implicated. However, it 
should be noted that among Indigenous people, larger households may sometimes increase 
social connectivity and have been associated with better behavioural and emotional 
outcomes for children239.  

Generally, including in international studies, overcrowding is identified as damaging to 
children’s health240. Overcrowding means increased contact between residents, boosting the 
spread of infections, especially respiratory disease and scabies. It also contributes directly to 
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psychological distress and compromised cognitive development and learning in children241 . 
Overcrowding may also affect children’s health and wellbeing via their parents – increasing 
tensions and family arguments and fighting242. Increased contact is likely to raise the stress 
levels among those living in close quarters243, resulting in poor mental health overall (see 
above). In many communities, the effects of overcrowding and poor household infrastructure 
may combine to produce poorer outcomes than each effect considered in isolation.  

6.1.2 High-rise living  

It has been argued that high-rise living too may be inimical to children’s health and wellbeing, 
although the extent of the harm may hinge on the design of the buildings and the availability 
of nearby open space. It is still relatively unusual for families raising children to live in private, 
high-rise, housing in Australian cities; however, all the signs are that this phenomenon will 
increase, including in Perth. In 2011, approximately 50,000 families with children lived in high-
rise apartments in Australia. By 2016, the number had increased to 79,000 families (an 
increase of over 56% in the five years between censuses). It perhaps needs to be pointed out, 
that most of these dwellings were designed for professionals and retirees without children 
and have been said to ignore the needs of children and families244.  

It is not yet clear what effects such high-rise living is having and will have on children in 
Australia. There is relatively little research on the impact of high-rise living on children and 
their families and much of it has been undertaken in Asian cities245, which are not directly 
comparable with Australia, and much of the focus has been on disadvantaged families in high-
rise public housing, not necessarily typical of all those who will, in future, live in high-rise. 
Nonetheless, evidence is indicative of detrimental effects to both physical and mental health. 
Children living in high-rise, for example, are more prone to falls and show more mental health 
problems, perhaps because they are more socially isolated.  

A 2001 review of 63 studies, up to that date, of children living in high-rise buildings found 
both direct and indirect effects on the children’s mental health. Children in high-rise housing 
exhibited more behavioural problems and had less access to outdoor play spaces, the latter 
being a strong predictor of children’s stress and poor-socio-emotional development.246 The 
author described high-rise, multiple dwelling units as being “inimical” to the psychological 
wellbeing of mothers with young children and possibly to the young children themselves. 
These effects were reported to be particularly marked among low-income families. These 
conclusions are consistent with Gifford’s247 , after he reviewed a sample of studies: that 
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behaviour problems were more common among children living in high-rise apartments than 
among children living in other housing types. 

While most of the studies which have been conducted are cross-sectional in design and based 
on parental (usually maternal,) self-report, there are some studies which were natural 
experiments, taking the opportunities provided by situations in which tenants were randomly 
assigned to dwellings. In one such study, families were assigned to housing on the basis of 
their position on a waiting list. Those children who moved to a large 14-story public housing 
showed more behavioural problems than their counterparts living in three-story public 
housing248. 

Some of the characteristics of high-rise living which might account for these problems were 
investigated in a Glasgow study249 which compared health and social outcomes for high-rise 
residents in deprived social housing areas with similar residents in other dwelling types. Over 
5000 participants from high-rise flats (6 storeys of more), other flats and houses, were 
interviewed. Statistical analysis (logistic regression), controlling for a variety of socio-
demographic characteristics, was undertaken. While the study did not specifically focus on 
children, overall, outcomes were better for those living in houses than flats of any kind; those 
living in low rise flats were better off than those in high-rise. For all the indices of housing 
quality (e.g. dissatisfaction, space, noise, security, condition), the outcomes were worse for 
those living in high-rise than in other flats and houses. When results for the flat occupants on 
the fifth floor and below were examined, poor outcomes were still more likely for high-rise 
than for other flats. Anti-social behaviour was more often reported by high-rise residents and 
occupants of high-rise were twice as likely to perceive poor social cohesion in their local area, 
to have infrequent contact with their neighbour and to be without social support of any kind.  

Several investigators have speculated that mental health problems of both the mothers and 
children may be due to such isolation and diminished social interaction; it is difficult to let 
children play outside without supervision and playgrounds and public spaces normally serve 
as important gathering places for young children and their families. In studies conducted in 
the Western Australia, parents of young children in high-rise have been found to keep their 
children indoors more than other parents, apparently due to their concerns about safety 
difficulties of supervision at a distance. This has been suggested to result in heightened family 
conflict; slower social development of the children; and more isolation for parents, unable to 
get to know their neighbours (or other parents). On the other hand, when parents in poor 
neighbourhoods in Melbourne were asked about the health-impairing aspects of where they 
lived, those living on high-rise estates were more likely than those living in low-rise to 
nominate being unable to avoid the habits and incivilities of others in close, proximal, shared 
spaces and to report generally feeling unsafe250 . 

An attempt to throw light on this question was undertaken by researchers in Melbourne, 
where high-rise apartment living for children has been increasing. The study was supported 
by the City of Yarra where high-rise housing had increased significantly (from 6% of dwellings 
in 2006 to 37% in 2016). The City had noted that, over the same period, children’s health in 
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the City seemed to be declining: the Australian Early Development Census data noted that 
11% of those of school starting age were developmentally at risk in 2012, rising to 6% in 2015 
contrary to the general trend in Victoria. 

The study was designed to examine parents’ and children’s experiences of high-rise living and 
to examine the implications of their findings for children’s health. The situation of parents 
and their preschool age children living in private, high-rise housing (three storeys or more) 
was explored using a participatory research method, Photovoice. This entailed parents (ten) 
photographing those aspects of the neighbourhood and their situation which they perceived 
as having both positive and negative effects on how they were able to raise their children. In 
order to determine the key themes depicted in the photographs, parents were then 
interviewed, both individually and in groups. Three themes emerged from the interviews and 
photographs: (1) space (2) density and (3) design of housing complexes. As well as worry 
about safety - potentially dangerous design of features in car parks, apartment windows and 
balconies were highlighted- many parental concerns related to the lack of dedicated, child 
friendly outdoor play and communal spaces, excessive noise and limited access to daylight, 
all of which have been associated with poor child health 251 . As outlined in Section 5.3, 
exposure to noise pollution has been linked to hyperactivity, emotional and conduct problems 
in children, while a lack of exposure to natural light is linked to obesity, myopia and 
contributes to low Vitamin D levels252. 

6.2 Density 

In Australia, over 90% of us live in urban neighbourhoods; and around 74% of West Australian 
children live in cities. This number is expected to increase in the coming decades. To 
accommodate growing populations, cities can either spread out (expanding housing in the 
outskirts), and/or become denser (e.g. build more houses per block, more apartment 
buildings and high-rises within the current boundaries). Systematic evidence which enables a 
comparison of the effects of high and low density urban development is, unfortunately, 
sparse. Density in this context typically refers to the number of dwellings or people per unit 
of land area, although the precise boundaries of high, medium and low density are rarely 
specified in the research. 

Low density urban sprawl has been suggested as one of the contributors to modern life-style 
diseases such as obesity. Low density is typically associated with reduced access to public 
transport, local shops and services compared to denser, typically inner-city areas. In Australia, 
those who live on the outskirts of our cities also tend to have lower incomes and are more 
likely to suffer various forms of disadvantage – the so-called “suburbanisation” of 
disadvantage. Adults have to spend more money and time to travel the longer distances from 
home to get to work and the services they need. In the absence of adequate public transport, 
getting around necessarily means driving by car, which has serious long-term implications for 
adult’s health, with extended sitting in a confined space and less time for exercise. For 
children, long commutes mean their parents may be less available, tired and stressed, making 
less quality time available for the family, including to prepare nutritious meals. It has been 
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estimated that in many cities each week 10% parents spend more time commuting than they 
do with their children253 254. 

Making cities more dense has been seen as the antidote to these, and other, problems 
associated with urban sprawl. Some have argued for the need for ‘compact cities’, with “short 
distances that promote increased population density, mixed land use, proximate and 
enhanced public transport, and an urban form that encourages cycling and walking” 255 . 
Denser neighbourhoods may be associated with increased active transport (e.g. walking, 
cycling) due to the closer proximity of shops, facilities, work and schools which result in 
benefits to the incidence of major “lifestyle” diseases256.  

The relationships between density levels and patterns of children’s activity and play are less 
certain, although the evidence on high-rise living points to reduced levels of independent 
activity and play with high-rise density. However, some studies have found that children are 
more independently mobile, including walking to school, in more “walkable” 
neighbourhoods257, although higher perceived traffic levels may reduce this effect258. The 
availability of other facilities and services in the area may also influence children’s activity 
levels; nearby public transport, schools, shops, services and open space are important. 

There is, in addition, continuing debate about the effects of increasing density on such things 
as noise, air pollution, traffic accidents and perceived safety. Paradoxically, urban 
intensification may lead to increased concentrations of traffic, worsening the local 
environment in those locations where it occurs259. Many of the high density developments in 
Australia are located along busy and polluted roads (a drive along Perth’s Mitchell Freeway is 
informative) which are clearly a threat to health, particularly for children. There is some 
evidence260 of increased risk of pedestrian injuries for children in higher density areas and 
asthma rates appear to be higher261. 

Living in close proximity with others may also increase urban stress, (e.g. noise pollution, 
vandalism, crime, lower quality housing), producing poorer health outcomes. For children and 
adolescents, closer proximity to shops and facilities includes increased proximity to tobacco 
and alcohol outlets which might stimulate smoking or drinking behaviour 262 . Although 
Australian cities are markedly less dense than those in Europe, evidence from densely 
populated areas in Europe suggests negative health consequences from increased population 
density for several health outcomes, including increased mortality from heart disease, lung 
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cancer and chronic obstructive pulmonary disease 263  264  and mental health 265 . Similar 
epidemiological data for children’s health appears not to be available. 

It has been suggested that higher density development may benefit children through 
increased opportunities for social interaction and better access to amenities and services. 
Conversely, it has been argued that greater density may also restrict children’s play because 
of the lack of private and public indoor and outdoor space266. Increasing density usually means 
reduced private open space – backyards – which, like public open space, confer health and 
social benefits. Private backyards and gardens are important sites for child rearing, offering 
children opportunities for physical activity and play, as well as for reducing sedentary 
behaviour. Active play is important because it develops children’s problem solving, creativity, 
environmental literacy, social skills, physical and cognitive development; and sense of their 
belonging and identity267 268. Quite apart from the effects of the environment, limitations to 
active play have been linked to increases in childhood obesity, cardiovascular disease and 
diabetes and being overweight later in life269.  

At the time of a review by Christian and colleagues in 2015, only five studies had assessed the 
impact of residential density on young children’s outdoor play and physical activity with mixed 
results, and there were no studies on the effects of residential density (either high density 
living or urban sprawl) on any areas of early child development. Indeed, it is only recently that 
planners appear to be asking questions about the effects of various dimensions of housing 
and urban development on children, how any proposed changes might affect physical activity, 
independent mobility and active play. The UN push for “Child Friendly” cities is motivated by 
concern that many cities are “toxic” for children 270 , failing to nurture them and instead 
damaging their emotional, cognitive and physical development271. What is clear is that urban 
design and planning practice in countries like Australia have not routinely taken the specific 
needs of children into account 272 , and have been described as ‘child blind’, while also 
excluding children from any meaningful participation in the planning process itself273. 
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7. PLACE ATTACHMENT 

Children, like adults can become attached to the places in which they live, and such 
attachments may be an important part of the process of identity formation. Conversely, the 
disruption of such attachments may be detrimental to their psychological functioning. The 
sense of belonging to a particular place is fundamental to how they understand who they are: 
the country, region, city, neighbourhood or town where they grew up; the house(s) in which 
they lived; the schools they attended; the shops they visited; and the ‘special’ places where 
they played and developed friendships are all likely to form essential components of their 
identity and to underpin their feelings of security and belonging.  

The concept of “place attachment” was developed to describe these bonds, and while there 
is no single, agreed definition of place attachment, it is broadly characterised as an emotional 
bond between people and their environments274 275. It is seen as multidimensional, with a 
distinction often being made between emotional or symbolic attachments to a place - place 
identity - and functional or physical attachments – place dependence276 .  

It is thought that children’s attachment to place develops when their attachments to their 
caregivers (usually parents) are generalised to their nearby physical environments such as 
their homes and neighbourhood277. It is supposed that as children explore their environments 
and become more mobile and self-sufficient the scale of these attachments will expand278.  

Attachments to place formed during childhood may also be stronger than those formed later 
in life, but are only possible when children live long enough in one place. Common themes 
which emerge when children are asked about their valued places indicate a clear preference 
for natural over manmade environments, for exploration and play. Places to which children 
become attached include outdoor nature spaces, built structures (e.g., a porch or shed) 
adapted by children for their own uses, their bedrooms and homes, community service and 
retail settings (e.g., libraries), and places built intentionally for play (e.g., tree house, sport 
settings, playgrounds, and parks)279.  

Research with children and young people has repeatedly shown that place, identity and 
wellbeing are often closely connected280 281 282, and disruptions to place attachment either 
through moving home or natural disasters can cause significant emotional difficulties. 
Feelings of belonging tend to be strongest amongst young people who perceive that they 
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have been fully included and accepted within their local community, or who have close 
connections through local ancestry.  

7.1 Place disruption – Natural disasters 

Disruption from natural disasters, in particular, can cause disorientation and distress and in 
some, long-term psychological consequences283 284. Most disasters, by definition, destroy 
valued places and those most at risk live in country areas and on the urban fringes. Losing 
their homes, schools, natural and built recreation areas, and other community places, can be 
particularly painful for children. In Australia assessment of children’s wellbeing following 
catastrophic bushfires has indicated increases in depression, separation anxiety and concerns 
about safety as well as a tendency to re-experience the events. In adolescents, additional 
problems are evident: substance abuse, increased risk-taking, aggressive behaviour and 
incoherent thinking.285 A small number of studies have also documented cognitive deficits in 
children exposed to natural disasters 286 . For example, following the Victorian bushfires, 
comparisons were made between the achievement levels of children in high, medium and 
low-disaster affected primary schools. In reading and numeracy, the expected gains from 
years 3 to year 5 scores were lower in schools with higher levels of bushfire impact. To what 
extent these adverse consequences follow from the trauma inherent in experiencing such a 
disaster and how much to the disruption of place attachment is almost impossible to 
determine because of the lack of information about place attachment among these children 
prior to the disaster.  

Follow up interviews with children, young people and their parents four to five years after 
these same bushfires Victoria in 2009 revealed significant dislocation and disruption in every 
aspect of their lives287. Although the conclusion is based on informal interpretation of the 
content of the interviews, the authors claimed that among these interviewees, a strong sense 
of place made attempts to restore familiar social and physical environments more likely.  

Some disruptions to place attachment are more gradual than those which occur in 
catastrophic natural disasters; for example, in the landscape changes due to mining or 
development or because of severe drought. One in‐depth exploration among Canadian First 
Nations young people living in an intensive oil and gas extraction area revealed considerable 
distress because of the changes to the physical environment and the attendant disruption of 
their relationships and cultural practices (Spyce reported in Scanell). The young people were 
particularly concerned about the loss of habitat and wild animals, the impacts of forestry, and 
the effects of climate change, and saw these changes as disrupting their place attachments. 
They reported that they were less able to practice their traditional food‐gathering and cultural 
practices, resulting in a loss of traditional knowledge. Similar sentiments are often expressed 
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by Indigenous Australians, although I could find no research focused on children and young 
people’s responses. 

7.2 Place disruption – Dispossession 

Although it is difficult to separate the many influences on the poorer health and mental health 
documented in many Indigenous communities and Indigenous majority communities in 
Australia, part of the explanation lies in the historic dispossession and the continuing 
disruption of connection to valued places. We know that forced removal from place and land 
and the destruction of heritage have been and are catastrophic for Australia’s Indigenous 
peoples288. For them, people and place are inseparably intertwined. Belonging to Country is 
fundamental and the loss of Country results in deep harm: depression and grief. They view 
their world as an interconnected whole: they make no intrinsic distinction between the lands, 
waters, the plants and animals and the culturally significant sites and objects linked to the 
traditional knowledge, which lie at the heart of Indigenous culture and identity handed down 
through the generations. Such traditional knowledge – and identity – can only be kept alive 
through use and application in the Country to which it is tied. Protecting land and places and 
promoting cultural practices (especially languages and creative expression) are both crucial 
for the maintenance of traditional knowledge and wellbeing.  

Connection to land and the associated cultural practices and kinship networks have been 
identified as important as sources of strength and protection from the many stressful 
circumstances which Aboriginal children experience289. Local research has shown that the 
happiest and healthiest young Indigenous Australians, with low arrest rates and good 
educational attainment, are those who have been able to retain a strong attachment to their 
culture and have a strong Aboriginal identity.290 

Using data from the 2002 ABS National Aboriginal and Torres Strait Islander Social Survey 
(NATSISS) Dockery291 investigated the link between culture, which included assessment of 
connections to land, and indicators of socio-economic outcomes - self-assessed health, risky 
behaviour and contact with the justice system. Although the study only sampled adults, the 
results point clearly to the likely importance of continued cultural practice and connection 
to Country for children. After appropriate statistical adjustment, the analysis provided 
strong evidence for positive effects of cultural attachment: those with strong attachment 
had better self-assessed health, were less likely to have consumed alcohol at risky levels or 
to have had contact with the justice system. The effects were most pronounced in outer 
regional and remote Australia. 

7.3 Place disruption – Drought 

The accumulated losses associated with drought appear to be similar to those resulting from 
fast-onset natural disasters, threatening livelihoods and incomes, but also home, lifestyle and 
identity. Correspondingly, adult psychological responses to drought resemble the long-term 
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chronic conditions which result from fast-onset disasters 292 , particularly anxiety and 
depression293 . Financial hardship at such times often means more work for everyone and 
women seeking off-farm employment, with the result that parents are less available to their 
children and more stressed when they are available294. As might be expected with any trauma, 
the stress related to drought is likely to flow on to families and intimate relationships. 

There is little current or archival research into the specific impacts of drought on children and 
young people, but a recent study by UNICEF295 of children in drought affected areas of NSW 
traced some of the effects of the prolonged drought on them and their families. UNICEF 
reported that the everyday lives of children and young people had changed “rapidly and 
dramatically” increasing their workloads and leaving them too little time for schoolwork and 
for play, sport or other recreation. Their days were described as long and stressful and 
children said they felt that there was no escape from the drought since it dominated all the 
conversations in their families and communities. 

The authors of the report were concerned at what they perceived to be the cumulative toll 
on the physical and mental wellbeing of the children and young people the interviewed and 
observed, despite their evident maturity and capacity to cope.  

7.4 Summary 

There are continuing and growing threats to the wellbeing of children living in rural areas and 
on our urban fringes. Since it is forecast that there will be more severe natural disasters and 
extended periods of drought, it is likely that these effects will be more noticeable in future 
and require careful planning by emergency and health services. 

8. CONCLUSIONS 

The evidence is unarguable – the environments in which children and young people live and 
grow up shape their lives, and not just their immediate wellbeing, but their physical and 
mental health and cognitive capacity in the long term296. Some have described many modern 
cities as toxic 297 because they fail to nurture children; the built form and the resulting social 
dynamics of cities can restrict play and independent mobility, constrain children's social 
interactions298 and expose them to toxic physical and social environments. Children need 
safe, green, outdoor spaces where they can be physically active, independently mobile and 
play easily with their friends and families.  
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Many of the adverse influences identified in this review are amenable to modification and 
others could be anticipated and prevented. Policy attention to the concentration of 
disadvantage in our outer suburbs and in some regional areas is clearly warranted. For 
children in urban areas, neighbourhood planning which incorporates generous public green 
space, adequate public transport and other recreational amenities is crucial. Building open 
space into residential development and routinely considering children’s needs for space and 
play are vital in ensuring children are able to reach their full potential and enjoy their lives. 
For children living outside metropolitan areas, improvement in basic amenities and services 
would assist in improving their health and wellbeing. 

Toxic environmental exposures are detrimental to children’s health, yet they do not appear 
to enjoy priority in planning for roads and freeways or in decisions about where to locate child 
care centres and schools. Allowing housing developments, both public and private, to be 
situated in close proximity to major roads and freeways shows little regard for the known 
impact of noise and air pollution on children’s (and adult’s) health and wellbeing. 
Overcrowding and poor quality housing continue to limit Aboriginal children’s lives and 
compromise their health; policy responses based on an understanding of the significance of 
these attributes are essential. 

In Auckland, the city’s stated aim for some time has been to “put children and young people 
first and consider their wellbeing in everything that we do”. Involving children and young 
people in the planning process has become a major part of their planning agenda. When asked 
about what makes a ‘good’ neighbourhood, children, including in Australia, almost universally 
nominate having places to meet and play with friends and the ability to move safely around 
their neighbourhoods299. Across eight countries surveyed in one project, children identified 
places where they could play and socialise, independent mobility, and environments safe 
from crime and traffic risks as the most important300. Similarly, in the UK, having places to 
play was the top priority, followed by feeling safer, traffic measures, and clearing up rubbish 
and graffiti301.  

The research shows that when children can safely get out and about, this helps promote a 
sense of place, of belonging and personal identity302. They can grow in independence and 
build up relationships in their neighbourhoods, developing the social capital which improves 
the quality of life for everyone303 , increasing personal safety and reducing violence and 
victimisation. 

For children and their families living in rural areas, climate change is already changing their 
lives. As the earth heats up, the changes resulting from climate change which make life more 
difficult - drought and associated conditions such as soil erosion, increasing salinity and more 
intense fires - are likely to occur more often (Intergovernmental Panel on Climate Change 
[IPCC], 2007). The hotter temperatures and persistent dryness, together with the inevitable 
adjustments in the agricultural sector and nearby townships, will place rural families under 
increasing stress. More attention to country children’s vulnerability would seem warranted. 

                                                           
299 Nordstrom, M. 2010. “Children's Views On Child-friendly Environments in Different Geographical, Cultural and Social 
Neighbourhoods.” Urban Studies 47 (3): 514–528. 
300 Chawla, L., ed. 2002. Growing up in an Urbanising World. London: Earthscan.  
O'Brien, M. 2003. “Regenerating Children's Neighbourhoods: What Do Children Want?” In Children in the City, Home, 
Neighbourhood and Community, edited by P. Christensen and M. O'Brien, 142–161. London: Routledge Falmer. 
302 Proshansky, H., and N. Gottlieb. (1989). he Development of Place Identity in the Child. Zero to Three 10 (2): 18–25.  
303 Offer, S., and B. Schneider. 2007. “Children's Role in Generating Social Capital.” Social Forces 85 (3): 1125–1142. . 
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For Aboriginal children, policies based on a better recognition of the importance of place and 
culture in promoting their health and wellbeing have been called for and are long overdue.  

If we were to consider children’s needs and their health and wellbeing in all the decisions we 
make about our places – our houses, our neighbourhoods, our natural environment and our 
economy - we would all be better off, leading healthier and more satisfying lives.  
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Acronyms 

ABS: Australian Bureau of Statistics 

ADHD: Attention Deficit Hyperactivity Disorder 

ACWP: Australian Child Wellbeing Project  

AEDI: Australian Early Development Index 

AEDC: Australian Early Development Census 

ARACY: Australian Research Alliance for Children and Youth  

AIHW: Australian Institute for Health and Welfare 

BMI: Body Mass Index 

CHI: Children’s Headline Indicators  

CSDH: Commission on the Social Determinants of Health  

DISC-IV: The Diagnostic Interview Schedule for Children  

HWSS: The WA Health and Wellbeing Surveillance System 

IRSAD: Index of Relative Socio-Economic Disadvantage  

LSAC: Longitudinal Study of Australian Children  

NDVI: Normalised Difference Vegetation Index  

SDQ: Strengths and Difficulties Questionnaire 

SES: Socioeconomic Status 

SEIFA: Socio-Economic Indices for Areas 

WHO: World Health Organization 

 


